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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:    #611Q1F Title:    In-House Laboratory Independent Research 
00D Mission Area:    Defense Research, #510 Budget Activity:    Technology Base, #1 

(U)    RESOURCES (PROJECT LISTING)($ in thousands): 

Total 
Project FY 1981       FY 1982       FY 1983       FY 1934       Additional Estimated 
Number       Title Actual Estimate     Estimate     Estimate     To Completion     Costs 

TOTAL FOR PROGRAM ELEMENT 10,177 11,258 13,124 15,580 Continuing Not Applicable 

(U)    BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:    This effort is spread among thirteen research and development labora- 
tories and provides discretionary funds to the Laboratory Directors to pursue new work of high promise or importance. 
The program is personally reviewed annually by the Assistant Secretary for Research, Development and Logistics.    No 
higher headquarters approval or justification is required prior to starting the work, which is usually a one-time 
effort to initiate activities on time-critical  ideas. 

(U)    BASIS FOR FY 1983 RDT&E REQUEST:    To provide the Laboratory Directors discretionary funds to pursue new high-promise 
work in a timely manner. 

(U)    COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981       FY 1982       FY 1983       FY 1984       Additional Estimated 
        Estimate     Estimate     Estimate     To Completion     Costs 

RDT&E 10,200 11,500 13,600 Continuing Not Applicable 

(U)    OTHER APPROPRIATION FUNDS:    Not applicable. 
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Program Element:    I61101F Title:    In-House Laboratory Independent Research 
DOD Mission Area:   Defense Research, #510 Budget Activity:    Technology Base, #1 

(U)    DETAILED BACKGROUND AND DESCRIPTION:    This program provides discretionary authority to Laboratory Directors of the 
Air Force Systems Command for new research work judged to be of high promise or importance.    The Air Force has set up and 
administered this program in strict compliance with the intent that it would be unencumbered by restrictive reviews and 
procedures or justifications and documentation prior to beginning work.    Laboratory Directors meet annually with the 
Assistant Secretary of the Air Force for Research, Development and Logistics to account for their research projects. 

(U)    RELATED ACTIVITIES:    Efforts accomplished through this program are of significant importance and are an integral part 
of the total work being done in the Air Force Laboratories.    Usually funds are used to start or expand particularly 
promising work and continue for one year or until the work is transitloned to the regular program.    The responsibility for 
insuring against unwarranted duplication of efforts rests with the Laboratory Directors.    Similar programs are funded by 
the Army and Navy. 

(U)   WORK PERFORMED BY:    Numerous small and moderate size contracts are placed with universities and industry each year, 
in conjunction with directly related in-house laboratory efforts, to investigate promising new areas of Research and 
Exploratory Development.    Directors of the Air Force in-house Laboratories are supported by and participate in this 
program.    The ten major contractors were:    Southeastern Center for Electronic Engineering,  Inc., Orlando FL; Raytheon 
Service Co., Burlington MA; university of California, San Diego CA; Systems Research Laboratories,  Inc., Dayton OH; 
Massachusetts Institute of Technology, Cambridge MA; Texas A&H University, College Station TX; Scientific Technology 
Associates,  Inc.,  Princeton Nil; Martin Marieta Corp, Santa Monica CA; Decision-Science Applications,  Inc., Arlington VA. 
There are 125 additional contractors doing work under 150 contracts. 

(U)    PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.    (U)    FY 1981 and Prior Accomplishments: 

(1) Direct Driven Spool for Hydraulic Actuators;    The requirement   for hydraulic actuators has become more 
complex with the advent of the fly-by-wire aircraft.    In order to reverse tills trend, an electrical force-motor was 
successfully substituted for the first stage hydraulic control  loop.    If this new actuator had been available for use on 
the F-18 aircraft we could have (a) saved 77 pounds per aircraft; (b) eliminated 14 solenoids, 20 wires, 10 failure 
sensors, and 48 relays; (c) greatly simplified the hydraulics; (d) substantially reduced hydraulic system heat rejection 
thereby eliminating several heat exchanges; and (e) realized an estimated life cycle cost saving of $13M based on a fleet 
size of 800 aircraft. 

(2) Multiple Pulse Ignition System for Advanced Air-Launched Missiles:    The application of pulse motor 
technology to air-launched missile systems introduced the need for an arm/fire device to mechanically Interrupt the 
ignition sequence from inadvertently igniting all pulses.    The design and analysis of a remotely actuated arm/fire device 
to initiate three or more pulses on command and In any combination was completed.    The component development and tasking 
has transitioned into exploratory development for feasibility demonstration. 

(3) Concentric Radial Pulse Motor Demonstration:    Prior technology efforts were focused upon the development of 
a tsnde» grain, radial pulse motor for several new missiie syst^is steh as advanced medium range A1r-to-A1r Missile 
(AMRAAM),  InterLaboratory Air-to-Air Ti-chnology (ILATT), Advanced Intercept Auto A1r Missile (AIAAM).    Design studies for 
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Program Element: #611Q1F Title: In-Housa Laboratory Independent Research 
DOD Mission Area: Defense Research, #510 Budget Activity; Technology Base, #1 

the first two systems indicated that the tandem concept lead to high burn rate requirements to provide the desired boost 
thrust levels with low burning surface area. The test results of the concentric radial pulse motor substantiated low burn 
rates, lower inert weight and higher performance than the tandem approach. 

(4) Co-Pyrolyzed Carbon-Carbon Composites: Developed and demonstrated a method for processing co-pyrolyzed 
carbon-carbon composites with superior matrix/fiber interfacial bonding. This method significantly reduces the processing 
time and cost, relative to conventional carbon-carbons, by eliminating at least three impregnation/carbonization and 
possible graphitization cycles. These composites are candiate substrates for oxidation-resistant materials for 
air-breathing and gas turbine engine uses. 

(5) Inflight Doppler Bubble Sensor for Warning of Bends Risk: Successfully developed a method to detect 
intravascular precardial bubbles which can be used in an inflight system to warn high altitude aircraft pilots of 
impending bends. This method will be used at the USAF School of Aerospace Medicine and by the Strategic Air Command in 
chamber research and pilot screening. 

(6) Wideband Interferometric Spectrum Analyzer: A new approach using the inherent parallel processing nature of 
acoustic-optic spectrum analysis for handling multiple, simultaneous threat signals over a large dynamic range was defined 
and evaluated. This new approach was sufficiently promising that it has been transitioned to regular laboratory program 
for hardware development and experimentation. 

(7) Guided Projectile Feasibility Study for Aircraft Application. Determine the feasibility for developing 
small caliber guided projectiles which can be fired from aircraft gun systems. This guidance capability results from 
using a portion of the projectile ogive nose as a control surface. This effort has transitioned into the regular 
exploratory development program. 

(8) Precise Geodetic Measurements using the Global Positioning System (GPS). Developed a technique that 
accurately measures the distance between two points on earth using signals free Global Positioning System satellites and 
snMll man portable radio receivers. These Miniature Interferometric Terminal for Earth Surveying ire  trans1tion1ng into 
exploratory development for system prototype demonstration. 

(9) Moisture Protection of Optical Fiber. Developed a hermetic coating process using ion deposition of 
dielectric and metallic materials for moisture protection of optical fibers. Advantages include increased lifetimes, 
smaller, easily deployable fiber and reduced electromagnetic propagation and detectabillty. 

(10) Advanced Windblast Restraint. Completed the design study evaluation of the two windblast protection system 
concepts. The arm protection enclosure that is deployed from the crew members torso harness and lap belt were discarded 
because of high speed deploynent problems. The net/epaulet concept performed well 1n all evaluation categories. 
Consistent high scores were received in the areas of biomedica1 loading, deployment, windblast and torso positioning, 
encumberance and donning/doffing. 
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Program Element: #61101F Title: In-House Laboratory Independent Research 
DOD Mission Area: Defense Research, #510 Budget Activity: Technology Base, #1 ~ 

(11) Target Identification Using Target Motion Resolution. Developed an advanced signal processing technique 
that results in images which have higher information content than obtained with conventional methods, which permits 
improved target identification performance. This work has application n the synthetic aperture radar and inverse 
synthetic array radar sensors. 

2. (U) KY 1982 Program: The distribution of $11,258 million was approved by the Assistant Secretary of the Air Force 
for Research, Development and Logistics. Participating Laboratory Directors w;ll again select projects of high promise to 
be supported. 

3- (U) FY 1983 Planned Program: The program will continue as in FY 1982. Individual tasks will be determined during 
discretion of the Laboratory Directors, who will be participating in this program. 

4. (U) FY 1984 Planned Program: The program will continue with individual tasks being determined during the year at the 
discretion of the Laboratory Directors, who will be participating in this program. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 

7. (U) Resources: Not applicable. 

8. (U) Comparison with FY 1982 Descriptive Summery: Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #63102F 
DOO Mission Area"! Defense Research, #510 

(U) RESOURCES (PROJECT LISTING)($ In thousands): 

Title: Defense Research Sciences 
Budget Activity: Technology Base, #1 

Project 
Number 

2301 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
2310 
2311 
2312 
2313 
2314 

FY 1981 FY 1982 
Title Actual Estimate 
TDTC FOR PROGRAM ELEMENT 116,435' 135,999 

Physics 12,994 14,657 
Chemistry 11,926 13,778 
Mathematics 10,700 12,604 
Electronics 13,463 16,142 
Materials 16,346 18,064 
Mechanics 16,946 20,552 
Energy Conversion 7,654 9,304 
Terrestrial Sciences 2,259 2,417 
Atmospheric Sciences 8,115 8,888 
Astronomy and Astrophysics 4,976 5,264 
Biological and Medical Sciences 5,794 8,092 
tt.jman Resources 5,262 6,237 
University Research Instrumentation  0 0 

FY 1983 
Estimate 
145,058 

15,831 
18,065 
15,932 
17,167 
19,916 
22,261 
13,163 
2,647 
9,603 
5,712 
9,067 
6,494 
10,000 

FY 1984 
Estimate 
176,043 

16,996 
19,524 
17,258 
18,472 
21,343 
23,941 
14,308 
2,870 
10,270 
6.128 
9,876 
7,062 
10,000 

Additional 
to Completion 
Continuing 

Total 
Estimated 
Costs 
Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED; 
aerospace technology through sclentifie research. 

This program element is dedicated to the advancement of military 

(U) BASIS FOR FY 1983 ROT&E REQUEST: A broad base of scientific research will be carried out with the project resources 
listed aoove. Increased funding for FY 1933 »m oe used for three nc*w major space related initiatives: (1) Space 
Propulsion and Power ($3.0 million, Project 2308), (2) Spacecraft Structures and Materials ($3.0 million, Project 2303), 
and (3) Spacecraft Image Processing ($2.0 million, Project 2304). Details or these initiatives are described in the 
section, MFY 1963 Planned Program", which follows and also in the descriptive summaries of the projects which encompass 
the»!«. A new project (2314) will begin in FY 1983 to upgrade and modernize research eauipment in the university community 
($10.0 million). All programs are directed toward the improvement of Air force technology. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

ROUE ($ in Thousands) 

FY 1982   FY 1983  FY 1984 
FY 1981   Estimate  Estimate Estimate 

118,540   142,700   178,700 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

*£.'«* 
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Program Element: 0611O2F 
DüO Mission Area: Defense Research, »510 

Title: Defense Research Sciences 
Budget Activity: Technology Base, #1 

(U) OTHER APPROPRIATION FUNDS: Not Applicable. 

(U) DETAILED BACKGROUND AND DESCRIPTION: This program element supports the entire Air Fcrce research program including 
extramural and in-house investigation?. It encompasses those scientific areas in which technological progress is judged 
essential for advancing Air Force capaoilities. The principal thrusts of these research programs arc in tne areas of 
aerospace structures and aerodynamics; materials; propulsion and power; electronics; directed energy; conventional 
weapons; terrestrial, atmospneric, and space sciences; and life sciences. 

(U) RELATED ACTIVITIES: Program coordination among government agencies is achieved througn annual interagency meetings 
and data exchange witn the Army, Navy, National Science Foundation, Department of Energy, National Aeronautics aid Space 
Administration, Federal Aviation Administration, Defense Advanced Research Projects Agency, Defense Noclear Agency, and 
other Federal research activities. Ottwr means of coordination include annual oriefir^s to the Under Secretary of Defense 
for Research and Engineering, attendance at technical symposia and topical reviews co/ering research areas of common 
interest, and other activities such as the Joint Army-Navy-National Aeronautics and Space Administration-Air Force 
Propulsion Co.nmittee. In addition, particularly effective coordination is accomplished on an informal basis among 
individual Air Force program managers and tiieir counterparts in otner agencies or with scientists whose researcn is 
supported oy otner government sources. 

(U) WORK PERFORMED BY: The Air Force basic research program is conducted predominantly under extramural grants and 
contracts witn academic institutions and industry. The entire Air Force research program, extramural and in-oouse, is 
managed jy tne Air Force Office of Scientific Research, Boiling AF8, DC. Researcn is now underway in-nouse at the Air 
Force Wright Aeronautical Laboratories, Wriynt-Patterson AFB, OH; Air Force Armament Laboratory, Eglin AF8, FL; Air Force 
Weapons LaDoratory, Kirtland AFd, NM; Air Force Rocket Propulsion Laooratory, Edwards AFB, CA; Air Force Geopn/sics 
Laboratory, rtanscom AFB, MA; Air Force Human Resources Laboratory, Brooks AFB, TX; Aerospace Medical Division, Brooks AFB, 
TX; Frank J. Seiler Researcn Laooratory, USAF Academy, CO; and the Rome Air Development Center, Griffiss AFB, NY. The ten 
major contractor* are: Stanford University, Stanford, CA; University of California, primarily at Berkeley and 
Los Angelas, CA; Massacnusetts Institute of Technology, Camoridge, MA; University of Southern California, Los Anoeles, 
CA; university of Texas, Austin, TX; universal Erergy Systems Incorporated, Dayton, OH; SRI International, Menlo Par*, CA; 
Systems Research Laooratories, Dayton, OH; Texas Tech University, Luböock, TX; and Princeton university, Princeton, NJ. 
In total, tnere are 330 contractors witn 1,200 contracts. 

(d) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*• (J) £1  I9dI anJ Prior Accomplishments: Fallowing is a selected sample of recent accomplishments resulting from 
resejren conducted under tnis program element: 

(1) Free Electron Laser: Tne first demonstration of the free electron laser was sponsored oy this program element in 
1973. Since tnen, research nas continued to advance various aspects of such devices. During 1981. key acconplisnments 
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involved the first demonstration of a free electron laser in the visiDle region of the spectrum, and the first 
demonstration in a storage ring. Storage ring operation is important oecause the energy remaining in the electron beam is 
reused after radiation is extracted, tnereby leading to the possiDility of very high efficiency ?t very nigh powers in 
relatively compact devices. 

(2) Ionizacion Front Accelerator: A milestone has been reached toward creating a new acceleration technique for 
positive ions. While work in collective field accelerators has beer, ongoing for several years, accurate control of the 
acceleration process *as not possible. Tne ionization front accelerator has, for the first time, demonstrated 
accurately-controlled motion of tne potential well at the head of an intense relativists electron beam. This worx has 
potential for extremely compact, hign voltage accelerator designs in support of the particle-beam program. 

(3) Polymer Research: Long term research sponsored under this program element has produced self-reinforced, long 
chain ordered polymers wnicn; in comparison with other polymers, caroon, glass, and steel fibers; have superior tensile 
strenytn and ultra high modulus concurrent with excellent thermal stability and environmental resistance. During 1981 
processing researcn on these new ordered polymers resulted in the capability to manufacture large quantity batches naving 
the same superior properties as the earlier research-size batches. In related work molecular level alloying in polymers 
was achieved for the fiist time, resulting in significant improvements in the tensile strengtn, optical transparency, and 
use temperature of polymer sheets and films. The outstanding mecnanir.al and thermal properties of advanced polymers *ill 
provide a new high performance lightweight structural material for fPxssile, spacecraft, and aircraft applications. 

(4) droadoand Optically Transmitting Glasses: New chaaically durable, non-toxic optical glasses based on metallic 
fluorides and fluorocniorides rather than oxides ha\/e  been developed which have excellent optical transparency from the 
ultraviolet to nine microns in the infrared region of the spectrum. New preparation teenniques have resulted in 
oxyje.i-free, water-free glasses with non-detectable iron and copper impurities *hich are responsiole for tne hi^> optical 
attenuation of current materials. The outstanding optical and chemical durability properties of these new glasses are 
expected to provide a new hign performance material for long wavelength floor optic communleations, optical waveguides, 
windows, lenses, and infrared domes. 

(5) Tneory of Forging: Research on the theory of forging has produced a oreakthrough in the ability to predict the 
optimal die shapes and metallurgical properties of the forged part for axisymmetric snapes such as turbine engine discs. 
Significant savings will oe acnijved in cost and lead time in designing and procuring forgiig dies. 

(6) Rapid Runway Repair Concrete: Researcn sponsored under this program element has produced water compatible polymer 
concretes for use in rapid repairs for oomo-damaged runways. Requirements for such concrete are simple and rapid 
placement, rast curing (less than one nour) under all weather conditions, high strengtn, and durability. Previous 
CctnJiddtes fdiled to meet one or more of these requirements, most notaoly, compatabiiity witn wet aggregate and strength 
gain at lo* temperatures. During tests of tne neu concretes, one hour compressive strengths in excess cf 2000 psi were 
acnievid using *ater saturated aggregates. Similarly, strength requirements were met or exceeded at temperatures as low 
as -20 degrees Centigrade. The wor* nas oeen transferred to the Air Force Engineering and Services Laooratury for field 
testing. * 7 
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(7) Turoulent Drag Reduction: Experimental ooservations of tne structure of turbulent boundary layer flow have 
indicated that ring or loop vortex interactions with the surface may be a major source of turoulent friction drag. 
Researcn is continuing to investigate techniques for turbulent drag reduction through manipulation or control of turoulent 
vortex characteristics. Such research has potential for significant drag reduction for future fuel-efficient aircraft. 

(6) Photochemical Ignition: Current aircraft combustion systems are limited oy comoustion associated phenomena such 
as flammability, flame propagation, ignition, and stable comoustion. These limitations are basically system dependent and 
are not necessarily fundamental limitations. During research conducted under this program element, ignition and 
comoustion enhancement of fuel-air mixtures by photochemical energy addition was successfully demonstrated. Ignition witn 
a continuous light source could lead to a breakthrough in flame stabilization. The technique holds the potential for use 
as a "zero pressure drop," optical-radiative flame stabilizer, replacing the present uas turbine bluff-body flandholders 
whicn can incur a 5-6 percent pressure loss, and therefr re holds the potential for higher gas turoine fuel efficiency 
and/or higher developed thrust. 

(9) Kesoscaie Weather Forecasting: Long term research sponsored under this program element is formulating the 
theoretical foundation and numerical techniques to permit the creation of mesoscaie (2-500 kilmreter) weather forecasting 
ccpaoilitjes. Tne classical approach to mesoscaie predictive models is to create an instrument networx dense enough that 
a mesoscaie feature is large compared to the data grid—an unacceptaoly expensive concept for worldwide application, 
rtjwever, tha new mesoscaie model can generate mesoscaie features 12-24 hours in advance based upon conventional sparse 
weatuer data. This, research demonstrates tnat high resolution forecasts can be produced from the existing worldwide 
Kätner observing network, dattiefield-scale weather forecasting ma/ be significantly enhanced oy this research, directly 
aiding operational plaining and execution. 

2.  (d) FY L982 Program: See individual project descriptive summaries. 

3- <u> ry lj33 banned program: me FY 1983 research program includes three new major initiatives. 

U) Space Propulsion and Power: Fhis initiative will inciude programs to address (a) more efficient oroit transfer 
propulsion; i.e., programs aimed at improving tne energy efficiency of oroit-to-oroit propulsion systems using ooth 
coiventUral HKJ unconventional approacnes and/or appellants; (o) increased energy efficiency of space venlcle low nower 
(tens of Kilowatt:) electrical power sources; and (c; space vehicle high power (megawatt) electrical power sources and 
associated power storage and conditioning systems, the type of power sources and systems that must oe availaoie if 
space;-oj-^d directed energy weapons are to oe developed. This initiative will oe carried out under Project 2>08. 
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(2) Spacecraft Structures and Materials: This initiative will include programs for research to provide fundamental 
information on new materials, structures, and structural dynamics leading to improved, stable spacecraft with extended 
life, Chemistry and materials research will focus on new '«ramie, polymeric, and caroon-caroon concepts for dimensionaliy 
staole, environmentally resistant space composites; vibration damping materials; and non-welded, in-place joining and 
space processing of multiple composite units. Structural dynamics research wiii address active distributed control 
concepts and modeling for snape control, oroital transfer dynamics, and damping enhancement, and nonlinear large motion 
dynamic modeling for slewing and attitude control. This initiative will oe carried out under Project 2303. 

(3) Spacecraft Image Processing: This initiative will include research to exploit promising ideas emanating from the 
field of computer science and apply them to the processing of information/image data obtained from space-based 
surveillance platforms. Specific research efforts will oe directed toward the following: novel computer architecture, 
promising an order of magnitude greater computer power; mathematical image models, useful for data compression for 
transmission efficiency; time varying imagery, in which important information is detected o^  oDserving target motion 
against a stationary oacKground; and three-dimensional imagery, with possible advances coming from stereo-vision, 
determining shape from logical inference, and methods depending on laser radar returns. This initiative will oe curried 
out under Project 2304. 

In addition to tne above new major FY 1983 initiatives, the FY 1983 research funding request will permit the Air Force to 
continue the following FY 1981 and FY 1982 initiatives: 

(1) Kesearch programs to explore aerodynamic phenomena wnicn will enhance the energy efficiency and capaoilicies of 
tactical air venicles. Specific researcn efforts will continue to be directed towards tne aerodynamics of friction and 
form drag reduction, and lift and thrust erwancement from unsteady, large amplitude wing motions. Tne potential 
application of active control of  *iny motion to reduce drag and enhance efficiency will continue to oe explored. This 
initiative is oei.iy carried out under Project 2307. 

(2) Research programs whicn explore tne aerodynamic phenomena associated with very i.ow speed take off and landing 
Included in tnis initiative are efforts to understand interaction of high speel jets with surfaces, tne aerodynamic 
interaction of propulsive lift Jats, dnO  the mixing of confined co-fio«iny Luiuuicni >trsam:,. Tnis initiative is being 
carrieJ out under Project 2307. 

(3) rtesearcn in systems automation which is exploring artificial intelligence (AU techniques leading to smart, 
autonomous s/stems. AI is a subfield of computer science that deals with having computers perform tasks requiring the 
human trait of  intelligence. Advances in AI will lead to systems having tne capability to sense, tninx, and act. 
txamples of  such systems include unmanned atmospheric and space vehicles capaole of reacting to situations encountered, 
and expert systems that assist humane in complex tasks such as scheduling of resources and the diagnosis and maintenance 
of  complex mechanical and electronic equipment. This initiative is baing carried out under project 2304. 
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{i4>    Research directed to tne sciences of manufacturing. This program is emphasizing technologies associated with the 
latter stages of the manufacturing cycle when the value of assembled and tested products is highest. These technologies 
are optical recognition and metrology, computer vision, robotic controls, multistate acceptance, and nondestructive 
evaluation. This initiative is being carried out under Project 2305. 

(5) Research directed toward the defense of Air Force systems and personnel against chemical agents. This research is 
incorporating efforts in analysis of the chemical properties of chemical agents, detection systems, transport of chemical 
agents o^  the environment, protective products, and the physiology and Diochemistry of chemical agents. This research 
program is ueing coordinated with, and is complementing, Army chemical defense research. This initiative is oeing carried 
out undo; Project 2312. 

(6) Research directed toward those scientific areas expected to contribute to the development of directed energy 
weapons, free electron laser oscillator experiments will oe conducted. Research will oe conducted on the creation and 
neutralization of negative ion Deams for exoatmospheric applications. Theoretical studies of the propagation of 
neutralized and ion beams from the exoatmospheric region into the atmosphere are planned. An expanded effort in x-ray 
sources *ill probe the oasi: physics necessary for the generation of directed energy at X-ray wavelengths. The free 
electron laser and ionization front accelerator accomplishments descrioed above are examples of tne progress made during 
FY 1981 in this initiative. This initiative is oeing carried out under project 2301. 

The FY ivd3 research funding request «rill also allow for a continuation of the oroad core program in basic research 
required to provide tiie advanoanents needed Dy the Air Force to maintain technical excellence. Detailed informal ion on 
tne specific researcn to oe conducted in tne various soientific and technical areas is contained in tne individual project 
discripcive summaries. 

4. (U) FY Igtk Planned Program: See individual project descriptive summaries. 

r>. (U) Program to Completion: Tnis is a continuing program. 

6. (d) Ml I »itones: ftit Applicaole. 

If 

.^ui^iAKWiK^W^Mir «***». ^- 
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(U) DETAILED BACKGROUND AND DESCRIPTION: All Air Force systems, from space surveillance systems to transport aircraft, 
are deeply dependent for effective operation on accurate knowledge of physical principles. üHhether the question is safety 
and reliaoility of explosives, the ability of a laser weapon-guidance beam to read the target througn a rain shower, or 
more detailed understanding of combustion processes to davtlop a more powerful fighter aircraft engine, tne study of 
physical processes is the only source of answers. Contir<ued progress and prevention of technological surprise require a 
dynamic research program in physics. This project provides scientific information to the technology oase to help solve 
Air Force proDlems in new weapon systems development, electromagnetic countermeasures, nuclear weapon? effects, 
nondestructive and nonintrusive testing and analysis, and new materials development. To provide the necessary scientific 
Knowledge, work is supported in optical physics, plasma physics, electricitv and maanetism, atomic and moleculai pnysics, 
particle beam technology, and physics of collective phenomena 

(0) RELATED ACTIVITIES: Program coordination among gcvernment agencies is achieved through interagency meetings involving 
tna Ar^ay» Navy, Department of Energy, Defense Advanced Research Projects Agency, Defense Nuclear Agency, and the National 
Science Foundation; program briefings to the Under Secretary of Defense for Research and Engir-eering; formal and informal 
di/iC'jssions among scientists and engineers in the Services; and by attaidance at symposia and topical reviews covering 
research areas of common interest. In addition, the Air Force research program in physics is related to otner Air Force 
programs througn discussion with laboratory personnel at technical reviews and through participation in various technology 
planning meetings. For example, during FY 1981 the particle beam program was briefed to the Director of Directed Energy 
?ar tne Department of Defense or. four occasions, at a 40-organization technical Interchange synposium, and at three 
reviews at the Defense Advanced Research Projects ftjency. 

(U) WM* PLRTüK.^0 öV; In-nouse research is now underway at the Air Force «right Aeronautical Laboratories, 
rfrignt-Patterson AFB, OH and the Air Force iteapons Laboratory, Kirtiand AF8, M. The ten major contractors are: Texas 
Teen university, Luboock, TX; university of Arizona, Tucson, A2; Stanford university, Stanford. CA; Systems Researcn 
Laboratories, Oayron, OH; Massachusetts Institute of Technology, Cambridge, MA, university of jOMtham California, 
Los Angeles, CA; university of Illinois, Chicago, IL; Princetm University, Princeton, Nj; SäI Intemationil, Manlo Park, 
CA; and university of California, Santa Barbara, CA. in total, there are 82 contractors with 132 contracts. 

(U) PHOGKAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i. (U) fi 1981 and Prior Accomplishments: (l) Free electron laser amplification has been oeoonstrated for the first time 
In a storage ring at 4886 Angstroms). This is the first and only demonstration of a free electron laser in the visible 
region of tne spectrum, and the first and only demonstration in a storage ring. Storage ring operation Is important 
oecause tne energy remaining in tne electron oeam is reused after radiation is extracted, thereby leading to the 
possioiilty of very high efficiency at very nigh powers in relatively compact device*. (2) A milestone nas been reacned 
toward achieving a new acceleration technique for positive ions, *>ile work in collective field accelerators has oeen 
ongoinj for several years, accurate control of tne acceleration process has not baen possiole. The ionization front 
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accelerator has, for the first time, demonstrated accurately-controlled motion of the head of an intense relativistic 
electron beam. Controlled accelerating fields of 50 million electron volts per meter (over 10 times larger than 
conventional accelerators) have been achieved over a distance of about 10 centimeters. This work has potential for 
extremely compact, high voltage accelerator design in support of the particle-beam program. (3) An all-purpose, rigorous 
program for molecular calculations has been formulated <yhich incorporates models and theories not previously combined. 
These computationally efficient methods permit more accurate calculations than were previously possible. They are being 
used to determine vibrational excitation cross sections needed by the Air Force Rocket Propulsion Laboratory and the 
Defense Advanced Research Projects Agency in the design of missile detectors. (4) Research in collective electromagnetic 
effects in plasmas has led to near millimeter wave production from the world's shortest wavelength Cerenkov source. This 
source offers the possibility of scaling to relatively small sizes and could have important uses in communications, radar, 
electromagnetic warfare, and directed energy systems. 

2- <u> FV 1982 Program: The directed energy thrust is continuing. Increased emphasis is being given to both theoretical 
and experimental studies of ion and plasmoid beam propagation in the exo-atmosphere, as well as charged particle and 
neutral beam propagation across atmospheric density gradients. Work is also being increased in the area of negative ion 
formation and electron detachment in support of space-based neutral beams. Pulsed-power research, especially the physics 
of high-power, repetitively-operated switches, is continuing to receive heavy emphasis. Basic research into the 
generation of space-cased prime power is receiving emphasis. The effort in nonlinear optics in single crystal fibers is 
oeing expanded into a major program. The ability to take advantage of nonlinear optical processes on the scale of a meter 
and longer rather than the centimeter scales currently used will lead to dramatic new capabilities in optical sources, 
freauency converters, etc., for application to optical countermeasures, recording magnetometers, and time standards. 
Another new program area in laser-induced, noneauilibrium processes at surfaces is underway. This work will lead to 
dramatic new capabilities in surface diagnostics, preparation, and coating. A program in laser detection of very small 
amounts of materials is being given additional emphasis. 

3- (u") FY 1983 Planned Program: Demonstration of recovery of the energy from a electron beam in a radio freauency linear 
accelerator will be initiated.This is the last key principle in the feasibility demonstration of high efficiency, ultra 
high energy free electron lasers using radio freouency linear accelerators. Funding for studies of the generation of 
incoherent and coherent X rays will increase and the application of these sources to material studies will be initiated. 
Pulsed-power studies will remain level, while funds for specific aspects of particle acceleration, propagation, and 
detection will increase. Funding for studies of countermeasures to particle beams will be increased. The thrust in the 
directed energy area will continue. Emphasis will shift from collective effects acceleration studies to such efforts as 
advanced high efficiency radio freouency sources. Propagation experiments, especially ion beam propagation, will be 
expanded. Pulsed-power studies, specifically the exploration of advanced switching concepts such as plasma instability 
and optogalvonic switches, will be expanded. Space-based prime power research will expand co incluoe such basic studies 
as dielectric behavior at high temperatures, advanced thermodynamics, high energy density storage, photovoltaics and 
photoionics, and high-pressure electrochemistry. The program in collective mechanisms for the enhanced production of 
radiation from plasmas will address the more difficult problem of generation of radiation at wavelengths shorter than 
those of the previous year's effort. 
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4. (U) FY 1984 Planned Program: Energy recovery studies in free electron lasers will be completed, thereby 
demonstrating, individually, the feasibility of all of the elements necessary for high energy, high efficiency devices. 
Specially designed free electron laser accelerator facilities will be initiated to demonstrate that the elements can work 
together to produce high energies. Photochemical materials processing and diagnostic efforts will be expanded. 
Advanced particle-beam research areas such as microparticle acceleration will receive new emphasis, as will 
countermeasures research. Electron propagation research will be phased down in favor of ion/piasmoid experimental work. 
Pulsed-power studies will remain level, space-based prime power generation research will be furtar expanded, and funds 
for aspects of particle-beam acceleration and detection will be increased. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestunes: Not applicable. 

7. (U) Resources: ($ in Thousands) 

RDT&E Funds 

FY 1981   FY 1982   FY 1983  FY 1984 
Actual   Estimate  Estimate Estimate 

12,994    14,657    15,831   16,996 

8. (U) Comparison with FY 1982 Descriptive Summary: 
13,080 14,900   16,600 

Additional 
to Completion 

Continuing 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

Not Applicable 

The $769 thousand reduction in the FY 1983 estimate compared with last year's FY 1983 estimate was accomplished partially 
by scaling back the planned growth in the overall program, and partially by reducing the planned rate of outyear growth 
for the FY 1981 initiative in directed energy weapons. 
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(U) DETAILED BACKGROUND AND DESCRIPTION: Research in chemistry includes: (1) synthesis and cnaracterization of materials 
for utilization in structural composites, luoricant systems, sealants, and fluids; (2) atmospheric chemistry responsible 
for influencing the operational Air Force environment; (3) methods for synthesis of advanced ingredients for rocket fuels 
and explosives; (4) electrochemical processes important for improved batteries; (5) new analytic methods for utilization 
in comoustion diagnostics; and (6) energy conversion processes fundamental to high energy laser development. 

(U) RELATED ACTIVITIES: The Air force chemistry program is coordinated through a federal interagency panel which includes 
participation by the Army, Navy, Department of Energy, National Science Foundation, National Institutes of Health, 
National Aeronautics and Space Administration, and the Environmental Protection Agency. Coordination is also achieved 
tnrougn triservice programs; e.g., the Joint Technical Coordinating Group for Munitions Development; or special topical 
reviews of the Under Secretary of Defense for Research and Engineering. 

(U) tiüiiK PERFORMED dY: In-house research is now underway at the Air Force Wright Aeronautical Laooratories, 
Wright-Patterson AFd, OH; tne Air Force Weapons Laooratory, Kirtland AFB, NM; the Air Force Geophysics Laboratory, Hanscom 
AFd, MA; the FranK J. Seiler Researcn Laboratory, USAF Academy, CO; and the? Air Force Rocket Propulsion Laooratory, 
Edwards AFd, CA. The ten major contractors are: SRI International, Mbiilo Park, CA; University of California, 
Los Angeles, CA; Scanford university, Stanford, CA; Massachusetts Institute of Technology, Cambridge, MA; Harvard 
University, Cambridge, MA; university of Florida, Gainesville, FL; University of Texas, Austin, TX; university of Southern 
California, Los Angeles, CA; Columoia university, New York, NY; and Rockwell International Corporation, Thousand Oaks, 
CA. In  total there are 73 contractors with 130 contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I. (U) FY 1981 and Prior Accomplisnn^nts: (1) Polymer alloys, uniform at molecular levels, have oeen produced from two 
component polymers. The alloys possess higner strength and can endure higher temperatures than either component polymer. 
Molecular level alloying was confirmed with the first polymer application of laser Raman pnonon spectroscopy. The 
outstanding mecnanicai and thermal properties of advanced polymers will provide a new high performance ligntweight 
structural material for missile, spacecraft, and aircraft applications. (2) The full potential of iodine fluoride for 
cneniical iasing in the visiole (green) spectrum nas oeen demonstrated. Suitable methods of energizing the system with 
activitea oxygen are under investigation. Earlier research (in 1977) produced the iodine, activated oxygen transfer 
chemical laser emitting in the near infrared and (in 1966) the first entirely chemical series of infrared emitting 
cneniical lasers tnat included tne hydrogen fluoride system. (3) A new family of metallic fluoride glasses has oeen 
discovered tnat nas oroader Dand transmittance (infrared, visible, ultraviolet), greater chemical duraoility, and reduced 
toxicity than competitive materials. (4) Fioers from a polymer whose molecular architecture has been designed for maximum 
strength and stiffness have oeen consistently produced in tens of pound experimental oatcnes. Up to 25* increases in 
fioer tensile strength and stiffness, compared to the best competitive fiDers, have been achieved. 
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2. (U) FY 1982 Program: The four areas of technical emphasis are: molecular kinetics, non-metallic structures, surface 
dependent properties, and synthesis. Included in molecular kinetics are the rates and mechanisms of chemical reactions, 
the dynamics of energy transfer processes, and applied spectroscopy for chemical analysis. Growing emphasis is being 
placed on chemical reactions in the upper atmosphere which are the sources of background auroral radiation. Evaluation 
efforts continue in shorter vavelength emitting, visible chemical laser systems. Non-metallic structures research 
includes structure-property relationships of polymers, glasses, and ceramics. A major program addresses an advanced 
concept of molecular reinforced polymer composites for high strength fibers, films, and bulk structures. Special 
attention is also provided ion transport mechanism- in solid state and liouid electrolytes for specialized battery 
systems. The program in surface dependent properties addresses contamination processes limiting performance of thin film 
electronic devices as well as lubrication and corrosion. Research in synthesis is directed at storable, energetic 
propellant ingredients; processible, higher performance composite matrix resins; and advanced hydraulic fluids with 
controlled viscosity and high temperature stability. 

3- (u) FY 1983 Planned Program: A large new research initiative will address retirements for large scale, stable 
spacecraft and platforms of long lifetime. Emphasis will be on new classes of polymer and ceramic composite materials 
novel processing and joining concepts, material structural properties, and structural dynamics. The overall levels of 
funding for molecular kinetics and synthesis will be maintained with real growth foreseen for non-metallic structures and 
surface dependent properties. Surface research will -onsider the importance of particle surface structure and purity in 
Quality control of ceramic processing. Also, growing emphasis will be given selected aspects of the interface chemistry 
of semiconductor materials. New polymer systems with optimum electrical conductivity will oe sought by moJecuiar 
substitution to define intrinsic limits followed by systematic addition of low levels of soluble additives (or oopants). 

?' (u) Fy 19,8? qf^d Program; The research initiative for spacecraft structures and materials will continue. Research 
iStS? I^nirc ki™tict wijX a?dT? "■" conot9tT\\UT  short *avelen9th chemical lasers based on oxidation of two component 
metal vapors. Structural materials research will seek new electroactive polymers for optical devices. The effort in 
surface chemistry will place growing emphasis on the mechanism of nucleation and growth of protective coatings  An 
expansion is foreseen in research on synthesis and characterization of higher performance materials for lubricants, energy 
transfer fluids, and sealants. aj 

5. (u) Prograrc to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 
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7. (U) Resources: ($ in Thousands) 

RDT&E Funds 

FY 19P1   FY 1982   FY 1983  FY 1984   Additional 
Actual   Estimate  Estimate Estimate  to Completion 

11,926   13,778   18,065   19,524   Continuing 

8. (U) Comparison with FY 1982 Descriptive Summary: 
I27T40 33,740   17,000 Continuing 

Total 
Estimateo 
Costs 

Not Applicaole 

Not Applicable 

The $1,065 thousand increase in the FY 1983 estimate compared with last year's FY 1983 estimate partially funds the new 
initiative in spacecraft structures and materials. 

if 



Project: #2304 Title: Mathematics 
Program Element: #61102F Title: Defense Research Sciences 

DÜD Mission Areal Defense Research, #510 Bu<iget: Activity: Technology Qaset #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: The objective of the research program in the mathematical sciences is to produce 
new mathematical and computational techniques needed to solve mathematical and computer problems occurring in Air Force 
aerospace systems; aerodynamic design of aircraft, missiles, and weapons; command, control, computers including software, 
and communications systems; surveillance and reconnaissance systems; systems reliability and maintainability; and resource 
allocation systems for logistics and operational activities. 

vU) RELATED ACTIVITIES: The coordination of this program among government agencies is achieved through annual interagency 
meetings involving the Army, Navy, Department of Energy, and the National Science Foundation; annual program briefings to 
tne Under Secretary of Defense for Research and Engineering: ar,d oy attendance at symposia and topical reviews covering 
research areas of common interest. In addition the Air Force program in mathematical researcn is tied to otner Air Force 
research and development programs through participation in planning activities, and tnrough coordination with Air Force 
laooratory personnel at annual technical reviews of programs. For example, the annual meeting of the Interagency 
Comnittee for Extramural Mathematics Program was held in the fall of 1980 at the National Science Foundation. Tne Air 
Force, Army, Navy, National Science Foundation, Department of Energy, National Security Agency, i>fational Institutes of 
Healtn, National Bureau of Standards, and Lawrence Berkeley Laboratory participated. 

(U) WORK PERFORMED BY: In-house mathematics research is now underway at tne Air Force Wright Aeronautical Laboratories, 
Wright-Patterson AFB, OH; the Air Force Armament Laooratory, Eglin AFB, FL; the Air Force Weapons Laooratory, Kirtiand 
AFB, NM; and the Rome Air Development Center, Griffiss AFB, NY. The ten major contractors are: Uftiversicy of Soutnern 
California, Los Angeles, CA; University of California, Berkeley* CA; university of Maryland, College ParK, MO; university 
of Pittsourgn, Pittsburgh, PA; Stanford University, Stanford, CA; University of Texas, Austin, TX; Massachusetts Institute 
of Tecnnjlogy, Camoridge, MA; State University of  New York, Stony BrooK, NY; University of North Carolina, Chapel Hill, 
NC; and Florida State University, Tallahassee, FL. In total there are 78 contractors witn 194 contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: (1) New results in computer science have produced computer arcnitectures tnat 
employ multiple inscription and multiple data streams. To demonstrate and test these ideas an experimental design of a 
networ« co.nputer consisting of a number of microprocessors has been completed. This multiprocessor can parallel process 
in several ways. Processors in a group can operate independently with a means of communicating *ith other processors in 
their group or tne processors in the group can operate in the mode where all the processors simultaneously execute the 
sane instruction out apply the operation to a different set of data. This level of parallel processing tecnnique is 
needed to handle images at real-time video rates. (2) A new way of representing continuous input data for digital 
communication nas oeen discovered. It is ideally suited for tne type of data used in complex signal processing 
applications. Tne method avoids tne need for lengthy computer operations and can oe implemented oy low cost electronic 
devices. This discovery promises to significantly speed up the processing of many forms of communication tnat require 
low-distortion, digitally efficient processing. For example, immediate applications lie in digital speecn communication, 

%*£■»»»-» 

: 
_ 



Project: #2304 
Program Element: #6U02F 

DOD Mission Areal Defense Research, #510 

Title: Mathematics 
Title: Defense Research Sciences 

Budget Activity: Tecnnoloqy~äaset #1 

and rurtner work along this line should benefit image processing. (3) A new stochastic cumulative damage model has been 
formulated which describes and predicts the life of materials under fatigue, crack growth, and wear. The new model takes 
into account the major sources of variability including damage due to original material, manufacturing methods, duty cycle 
severity, and environment. This model allows one to study the influence of combinations of variability on all aspects of 
a materials lire. It can assess influence of changes in service conditions, determine inspection times and numoer of 
spares needed, and minimize testing needed for specific ranges of operating conditions. When cost factors are introduced 
the model can assess cost of changes in usage and life cycle cost. All this leads to correct assessments of durability. ' 

2- (lJ) FY 1982 Program; A major research initiative is underway in large systems automation through artificial 
intelligence. Otner major efforts continue to investigate methods to improve reliability and reduce costs for software in 
computer systems and to study the architecture of computing systems with a large number of processors. Preliminary 
analysis is oeing made in research on direct control theory of flexible structures. Adaptive control continues as the 
major thrust in this area. Computational mathematics is starting to emerge as a malor new thrust in this project. 
Investigations are oeginning to examine parallel processing algorithms for major engineering prooiems. Tnis is the next 
major way to maintain the impetus of increased computer power. In statistics, major efforts continue to extend 
reliaoility tneory to include more realistic constraints. In the general area of stochastic processes new, expanded 
programs are underway. Nonparametric techniques for signal processing are becoming a major part of this program. In 
system science, programs are oeing continued in distributed decision modeling, which hold promise of application to 
co.a.unJ, control, and communications theory. We are also expanding the programs in nonparametric statistical 
co.nmunicauons tecnnijues and initiating new work in algorithms for parallel processing. 

3- (u). FY 1V33 Canoed Program: A major initiative will investigate and define research issues in image processing with 
empnasis on «pace applications and automation. Researcn will continue in systems automation addressing mathematical 
noddling and concrol strategies underlying the guidance and control of stand-off weapons, remotely piloted vehicles, and 
unmanned space systems. These two research programs will comoine oasic research in mathematics, artificial intelligence 
decision and control theory, and other areas of computer science. These fields are the ones most likely to make important 
oontrioutions coward future systems in which the most advanced automation is possible. Tney define a technology oase for 
stand alone systems that would acnieve cost savings, new capabilities, and the aoility to operate in hazardous 
environments. Researcn will continue in computer scierce designed to automate programming and to comoine this method *itn 
the formal methods of proof-of-correctness to ootain more efficient ways of codino and verifying software. FY 1982 starts 
in computational mathematics that empnasize parallel algorithms will oe continued and expanded. Continued empnasis wiJi 
oe placed on chaos, solitons, muUivariate reliability analysis, and stochastic processes. N»w in-house research *ili 
address decision aids for command and control. Signal processing will continue to be a major part of this program. 
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4. (U) FY 1984 Planned Program: A major new initiative on computational mathematics emphasising fast and parallel 
algorithms is planned. Emphasis will center on software reliability techniüues, systems automation techniaues, 
statistical communication theory, and advanced numerical and nonlinear techniaues for parallel processors. Stochastic 
processing research will be continued in order to enhance Air Force capabilities for signal processing. Continued effort 
will be placed on making advanced mathematical techniaues available to in-tiouse Air Force scientists and engineers engaged 
in solving problems occurring in aerodynamics, command and control, communications, and various Air Force operational 
problems. Additional funds will be used to support new activities in communication theory, computer science, nonlinear 
mathematics, and distributed processing. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 

7. (U) Resources: ($ in thousands) 

RDT&E Funds 

FY 1981   FY 1982   FY 1983  FY 1984 
Actual   Estimate  Estimate Estimate 

10,700   12,604    15,932   17,258 

8. (U) Comparison with FY 1982 Descriptive Summary: 
11,070 13,440 20,200 

Additional 
to Completion 

Continuing 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

Not Applicable 

The $4,268 thousand reduction in the FY 1983 estimate compared with la^t year's FY 1983 estimate was accomplished 
partially by scaling back the planned growth in the overall program, an,j partially by reducing the planned rate of outyear 
growth for the FY 1982 initiative in large systems automation. 
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(U) DETAILED BACKGROUND AND DESCRIPTION: The research program in electronics seeks to provide the fundamental knowledge 
required to advance the Air Force capabilities in surveillance, guidance and control, information and signal processing, 
communications, and command and control. These topics include optical signal processing for target recognition and 
terminal guidance, compound semiconductor device* for high speed digital signal processing and for microwave power 
generation, electromagnetic propagation, antennas, cc "net signatures, microwave tube science, magnetostatic and 
electro-acoustic analog signal processing devices, integrated optics for advanced gyroscopic sensors, nuclear radiation 
nardening, and rooust communications techniques for command and control. 

(U) RELATED ACTIVITIES: Electronics research is coordinated through the program reviews of toe Under Secretary of Defense 
for Research and Engineering including the Technical Coordinating Paper on Electronics. Coordination with other research 
agencies is ootained througn data exchange with the Office of Naval Research, the Army Research Office, and the National 
Science Foundation. The Joint Services Electronics Program is funded within this project and is managed oy a Technical 
Coordinating Committee with one representative from each Service and a Technical Review Panel with representatives drawn 
from tne three Services. In FY 1932 the Joint Services Electronics Program Triservice Committee will review and evaluate 
the research programs at Harvard University, Polytechnic Institute of New York, Columbia University, and the university of 
Southern California to identify the most promising research in solid state electronics, quantum electronics, information 
electronics, and electromagnetic theory. 

(ü) WORK PERFORMED BY: In-nouse electronics research is now unoerway at the Rome Air Development Center, Griffiss AFB, 
NY; tne Air Force Wright Aeronautical Laooratories, Wright-Patterson AFB, OH; and the Air Force Armament Laboratory, Eglin 
AFü, FL. Tne ten »major contractors are: Varian Associates, Palo Alto, CA; University of Soutnern California, 
Los Angeles, CA; Southeastern Cente: for Electrical Engineering Education, Orlando, FL; Uhiversity of Texas, Austin, TX; 
Polytechnic Institute of New York, Brooklyn, NY; Uhiversity of California, Berxeley, CA; Stanford Uhiversity, Stanford, 
CA; Cornell Uhiversity, Ithaca, NY; Uhiversity of Illinois, Urbana, IL; and University of Pennsylvania, Philadelphia, PA. 
In total, there are 59 contractors rfith 97 contracts. 

(U) PROGRAM ACOm.ISH4£NTS Ai4) FUTURE PROGRAMS: 

1. (U) FY 1961 and Prior Accompllsiments: (i) Tne wavelength of infrared detector photorssponse was extended 
significantly for silicon charge coupled detectors indicating the possioility of extremely lightweight and low cost 
Imaging systems for infrared surveillance and air-to-air missiles. (2) A laboratory demonstration of extremely high 
resolution radar was achieved that could produce high quality radar images of aircraft for identification oy ground-oased 
surveillance radars. Tne concept of synthesizing a large imaging aperture oy sweeping tne frequency of tne incident 
illjnination was employed. The frequency concept is oased on tne fact tnat scattering or diffraction patterns, resulting 
from tne illumination of an ooject oy coherent radiation, will expand and contract as the frequency of radiation is 
increased and decreased. This allows the use of a small array of receivers tnat will detect all of tne information In the 
diffraction pattern as it sweeps across tne array. (3) A oreaKthrough has been achieved in the sensitivity of laser 
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gyroscopes fabricated with fioer optics and solid state lasers. An accuracy of 0.1 ciegree/hour was demonstrated, a factor 
of 15 improvement over previous results. Tne use of fibers and solid state lasers offers the possibility of extremely 
rugged and compact gyroscopes. 

2. (ü) FY 1982 Program: A new FY 1982 initiative is underway in this project to lower tne cost of assemciy of aerospace 
systems through research on manufacturing sciences, including robotic assembly and computer control of the entire 
manufacturing process. Surveillance researcn is continuing to advance techniques for achieving higher resolution radar 
through oetter understanding of the scattering characteristics of targets and background. A demonstration is being 
conducted of the high resolution imaging radar technique using aircraft targets of opportunity. Navigation research is 
continuing on  the newly improved fiber optic gyroscope and on new metnods of characterizing the laser mirrors in 
conventional laser gyroscopes. Command and control researcn is continuing on improved time <*nd frequency standards using 
new laser standards and stability from conventional quartz standards. Adaptive nulling antennas with greater bandwidth 
and conformül shape for reduced drag on aircraft are being studied. Ionospheric effects on communication are oeing 
studied using satellite probes. Signal processing researcn is a major component of the electronics project and supports 
surveillance, guidance, communications, and command and control. Tne emphasis in signal processing is on novel methods 
that overcome the limitation? imposed on silicon integrated circuit processors oy the serial manner in which they process 
data. Parallel processors are Deing pursued using new silicon architectures, optical processors, analog magnetic 
processors, surface acoustic waves, and superconducting processors. 

3. (U) r~Y 1*83 Planned Program: The surveillance, guidance, communications, and commaoj and conuroi research will 
continue.Mivigation, guidance, and control research will pursue new alternatives to rotational rate sensing, optical and 
acoustical tecnniques to improve acceierometers, and real-time image processing for terminal guidance. Comuunications 
researcn will continue to determine if electromagnetic proportion channels in the ionosphere are suitaole for rooust 
emergency communications systems, to provide real-time detection of stochastic and spread spectrum signals, and to provide 
uitra-wideaand signal processing capaoiiity. Parallel processors will continue to ne pursued using optical processors, 
analog magnetic processors, superconductor processors, and hybrid processors. Tne manufacturing science initiative will 
provide support for centers of research to improve productivity and provide researchers trained in the interdisciplinary 
s.uiis necessary to automate the manufacturing of aerospace weapons system. 

*• ^)   FY 1984 Planned Program: The electronics program for FY 1984 will expand tne program areas above, while seeKing 
t-> stimulate fundamental innovaTive scieice in areas of intelligent sensors, hign speed information processing, target 
identification and terminal, guidance, inertial guidance, and communications. Increased emphasis will oe given to the 
development of a superconducting hyDrLd analog processor and electronic router witn ultra wideoand signal processing 
capaoiiity to preprocess large volumes of data. The hyorid techniques will use superconducting and optical processors to 
feed manageaule parcels to very nigh speed integrated silicon circuits» compound semiconductor circuits, or 
superconducting digital processors. Hign critical temperature superconducting material will oe pursued. Ultra-suumlcron 
eieccronics researcn will continue to oe investigated with empnasis on compound semiconductor, very large scale integrated 
circuits. 
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5. (U) Program to Completion: This is a continuing program, 

6'  (u) Milestones: Not applicaole. 

7. (U) Resources: ($ in Thousands) 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983  FY 1984 
Estimate Estimate 

RDT&E Funds 13,463    16,142    17,167   18,472 

8. (U) Comparison with FY 1982 Descriptive Summary: 
~ 13,480 19,240 22,500 

Additional 
to Completion 

Continuing 

Continuing 

Total 
Estimated 
Costs 

Not Applicaole 

Not Applicable 

The $5,333 thousand reduction in the FY 1983 estimate compared with last year's FY 1983 estimate was accomplished 
partially by scaling back the planned growth in the overall program, and partially by reducing the planned rate of outyear 
growth for the FY 1982 initiative in manufacturing sciences. 
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Project: #2306 Title: Materials 
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(U) DETAILED BACKGROUND AND DESCRIPTION: Tne Air Force materials research program investigates phenomena which have 
potential for improved performance, cost, and reliability of both structural materials anu electronic materials. The 
structural materials research program studies a broad range of material properties such as strength, fatigue resistance, 
and corrosion resistance of airframe and turoine engine materials with primary emphasis on titanium, aluminum, and nickel 
oased alloys as well as ceramics. A strong program of research in non-destructive evaluation o<f these materials 
complements research on improved properties. The electronic materials research program is concerned wich semiconductor, 
optical, and magnetic materials of interest for avionics, surveillance, communications, guidance, and electronic warfare. 
Empnasis is placea on compound semiconductors, superconductors, surface acoustic wave and j.iagnotostatic wave materials, 
fiber optic and integrated optic materials, and high purity quartz for time and frequency standards. An increasing 
program of research on reliability of semiconductors and on their radiation hardness complements the research on improved 
properties. 

(U) RELHTED ACTIVITIES: Materials research is coordinated through the Under Secretary of Defense for Research and 
Engineering Materials Technology Coordinating Paper and the Interagency Materials Coordinating Group which includes the 
ttitional Science Foundation, Department of £nergy, National Aeronautics and Space Administration, and the military 
Services. As a specific example, powder metallurgy research is coordinated sen*.'-annually with, trie exploratory development 
and engineering development project managers in the Air Force and other agencies. 

(U) WORK PERFORMED BY: In-house materials researcn is now underway at the Air Force Wright Aeronautical Laboratories, 
Wright-Patterson AFO, OH; and tne Rome Air Development Center, Griffiss AFB, NY. The ten major contractors are: 
Massachusetts Institute of Teunnology, Camoridge, MA; Stanford University, Stanford, CA; Systems Researcn Laooratories, 
Dayton, OH; Rockwell International Corporation, Tnousand Oaks, CA; university of California, Los Angeles, CA; Battetle 
Memorial Institute, Columous, iM\  University of Chicago, Cnicago, IL; Honeywell Incorporated, Bioomington, MN; SRI 
International, Menlo Par*, CA; ai\1 Dayton university Researcn Institute, Dayton, OH. In total there are 75 contractors 
with 132.  contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l- (J-' Ff 1981 and Prior Aecomplisnments: (1) Researcn on the theory of forging has produced a oreaxthrough In tne 
aoility to predict tne optimal die shapes and metallurgical properties of the forced part for axisymmetric snapes such as 
aircraft tuioine engine discs. Potential savings in cost and lead time in designing and procuring forging dies are very 
si.jüficant. (2) The nignest purity quartz ever grown was produced ü^  the ongoing research program in materials for time 
i.fcj frequency standards. Tne staollity jf qu<uU clocks for long mission duration satellites is expected to be greatly 
increased o/ this researcn. (3) Tne rellaolllty of complex integrated circuits has not oeen  a major concern for tne 
united States se*nlcond"CcGr LUustry since about °5& of their marxet is for commercial applications. Pie Air Force neecis 
tne improved performance of tnls tecnnoiogy, out requires consideraoly greater reliability. A research effort to improve 
tne Air Force uoility to diagnose causes of  failure in complex integrated circuits has produced a new technique for 
visualizing tne location of defects In these circuits oy computer control of a liquid crystal display. 
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2. (U) FY 1982 Program: Research on the theory of forging is being extended to consider non-axisymmetric shapes. 
Research'on structural materials is emphasizing titanium and nickel based alloys for turoine engines and powder metallurgy 
of aluminum for airframes. Research on ceramic coatings to improve the oxidation and corrosion resistance of turoine 
materials, missile aolators, and laser hardened optical components is continuing. Research on non-destructive evaluation 
of structural materials is emphasising ultrasonic imaging of flaws. Electronic materials research concentrates on 
semiconductors for signal processing, glasses for fiber optics, qjartz for timekeeping, magnetic and acoustic materials 
for signal processing, and super-conductors for power generation. 

3. (U) FY 1983 Planned Program: A ne* effort is planned to improve the survivaoility of satellites tnrougn greater 
resistance to laser radiation and improved covertness. Research in structural and electromagnetic materials will continue 
it tne same level as in FY 1982 out with more emphasis on new materials and fiDer optic glasses witn improved radiation 
hardening. Tie ceramics coatings research will oe expanded to include thermal barrier as well as oxidation resistance 
coatings while the empnasis on ceramic turoine engine materials will sfdft toward understanding now microscopic structure 
affects properties. Both areas are designed to increase operating temperatures and, therefore, the effiency of advanced 
turoine engines, Tne research in non-destructive evaluation of structural materials will continue to focus on the 
development of improved ultrasonic imaging systems with planned expansion into the areas of photoacoustic and optical 
imaging, investigation of thin film durability under laser radiation will oe started. The superconducting materials 
researcn *ill snift emphasis from power generation to electronic signal processing and applications. 

4. (U) FY 1984 Planned Program: Materials research will continue to support the technologies vital to reliaoility and 
advanced performance of^AT; Force equipment. The synthesis and characterization of metals and ceramics promising long 
lifetime and a high degree of resistance to hign temperature and corrosive environments will be supported. 
Semiconducting, superconducting, and acoustic .»<aterials research will continue as a b~sis for 'lomponents with enhanced 
perfarmai\ce  and nign reliauilic/ to meet tne communications and power nandling requirements of  Air Force systems. 
Emphasis «ill continue to oe placed on powder metallurgy, joining and forming, non-destructive evaluation, and submicron 
electronic materials science. 

•>. (U) Program to Completion: Tnis is a continuing program. 

J. (U) fttilestonis: Not applicaole. 

24 

4LM 

- 



Project: #2306 
Program Element: #61102F 

000 Mission Area: Defense Research, #510 

Title: Materials 
Title: Defense Research Sciences 

Budget Activity: Technology Base, #1 

7. (u) Resources: ($ in Tnousands) 

RDT&E Funds 

FY 1981 
Actual 

FY 1982   FY 1983  FY 1984 
Estimate  Estimate Estimate 

Additional 
to Completion 

16,346   18,064    19,916   21,343   Continuing 

8. (U) Comparison with FY 1982 Descriptive Summary: 
16,640 18,010    23,700 Continuing 

Total 
Estimated 
Costs 

Not Applicaöle 

Not Applicaöle 

The $3,784 thousand reduction in the FY 1983 estimate compared with last year's FY 1983 estimate was a-omolishPri nw 
restricting research increases planned primarily for synthesis end characterization of eleci[rlnic m^terla^!     ' 
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(U) DETAILED BACKGROUND AND DESCRIPTION: Mechanics research provides fundamental knowledge pertaining to aerodynamics and 
structural principles reauired for Improving the efficiency, effectiveness, and safety of current and future Air Force 
aerospace vehicles, and civil engineering technology for field installations. Investigations are conducted in fluid 
mechanics, solid mechanics, flight dynamics, and soil and field structure mechanics. The results of tMs work provide the 
generic aerodynamic and structural technologies with new insights and concepts necessary to assure the design and 
production of superior aerospacs weapon systems and installations. 

(U) RELATED ACTIVITIES: Department of Defense topical reviews and the Technical Coordinating Paper on Structures 
published by the Under Secretary of Defense for Research and Engineering provide overviews of the mechanics research of 
the three Services. Overall project coordination takes place in annual triservice reviews. Meetings of special interest 
are als^ held involving the National Aeronautics and Space Administration, Army Research uffice, Army Materials Rnd 
Mechanics Research Centa:, Uffice of Naval Research, and National Academy of Engineering, as well as with universities and 
industry. For examplev the Department of Defense review of fluid mechanics, structures, and propulsion research was held 
on 3-4 March 1981 at the National Academy of Sciences with representatives from the Army, Navy, Air -"orce, and Defense 
Advanced Research Projects Agency. 

v'u) WORK PERFORMED BY: In-house research in mechanics is now underway at the Air Force Wright Aeronautical Laboratories, 
Wright-Patterson AFB, OH; the Frank J. Seiler Research Laboratory, USAF Academy, CU; the Air Force Armament Laboratory, 
Eglin AFB, FL; the Air Force Rocket Propulsion Laboratory, Edwards AFB, CA; and the Air Force Weapons Laboratory, Kirtland 
AFB, W. The ten major contractors are;: Massachusetts Institute cf Technology, Cambridge, MA; Stanford University, 
Stanford, CA; California Institute of Technology, Pasadena, CA; Princeton University, Princeton, NJ; Texas A&M University, 
College Station, TX; Georgia Institute of Technology, Atlanta, GA; University of Pittsburgh, Pittsburgh, PA; University of 
Washington, Seattle, WA; University of Southern California, Los Angeles, CA; and University of Cincinnati, Cincinnati, 
OH. In total there are 96 contractors with 184 contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: (I) Controlled acoustic feedback using adjacent reflecting surfaces to 
increase the mixing rate (spreading rate) of turbulent rectangular subsonic and under-expanded supersonic jets has been 
demonstrated. This work is of importance to a wide range of flows involving turbulent jets, particularly to the thrust 
augmenting ejector. Thrust augmenting ejectors have promise for use in flight vehicles capable of very low speed take-off 
and landing. (2) Experimental observations of the structure of turbulent boundary layer flow have indicated that ring or 
loop vortex Interactions with the surface may be a major source of turbulent friction drag. Research is continuing to 
investigate technloues for turbulent drag reduction through manipulation or control of turbulent vortex characteristics. 
Such research has potential for significant drag reduction for future fuel-efficient aircraft. (3) A model has been 
developed which predicts the occurrence of liauefaction in saturated soils due to blast, a condition in which the 
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saturated soil deposit exhibits a sudden loss of shear strength and flows like a dense liauid. Liauefaction has only 
recently been recognized as having a significant influence on crater size and shape, and ground motions, resulting from 
nuclear events at the Pacific Proving Grounds. The research to date has examined the Pacific craters (wet geologies), 
low yield nuclear craters in Nevada (dry geologies), and high explosive simulations in both saturated and dry soils, and 
determined that vulnerability/survivability assessments for hardened structures may be in error if liauefaction is not 
considered. The research is continuing to validate the model for specific soil properties and site conditions. 
(4) Research sponsored under this program element has developed water compatible polymer concretes for use in rapid 
repairs for bomb-damaged runways. Requirements for such concretes are simple and rapid placement, fast curing (less 
than one hour) under all weather conditions, high strength, and durability. Previous candidates failed to meet one or 
more of these reauirements, most notably, compatibility with wet aggregate and strength gain at low temperatures. 
During tests of the new concretes, one hour compress!ve strengths in excess of 2000 psl were achieved using water 
saturated aggregates. Similarly, strength reauirements were met or exceeeded at temperatures as low as -20 degrees 
Centigrade. The work has been transferred to the Air Force Engineering and Services Laboratory for field testing. 

-• (U) FY 1982 Program: Research initiatives which address the aerodynamics of fuel efficient aircraft and the 
aerodynamics of low speed take off and landing are being implemented. The turbulence program is receiving increased 
emphasis in the areas of mathematical modeling and computation of organized flow features. Research in computational 
grid generation for complex geometries and in unsteady, large scale flow separation is being expanded. Highly 
deflected, energetic jets characteristic of vertical/short take off and landing aircraft are also being investigated at 
an accelerated pace. Computational methods for flows through geometrically complex passages and studies of time 
dependent flows in axial flow compressors are dominating the internal aerodynamic program. New activity is exploring 
aerodynamic heating on wing-store geometries in supersonic streams. The solid mechanics program is being restructured 
to emphasize five areas: design methods, dynamics, aeroelasticity, structure concepts, and durability. The dynamics 
and aeroelasticity efforts are being increased and durability (fatigue and fracture) is being decreased, although it 
will still be nearly half of the program. New efforts to develop turbomachinery deflection predictions and wing-with 
stores flutter analysis techniaues are being conducted. Studies of piezoresistance gauge-matrix interaction are being 
expanded to develop gauges capable of measuring in-place stresses in soil masses. Efforts to model the constitutive 
properties of geotechnleal materials, including the response to three dimensional stsces of stress arising from nuclear 
and conventional detonations, are continuing. Studie-; are underway to develop constitutive relations for materials for 
alternate launch and recovery surfaces. 

3. (U) FY 1983 Planned Program: The FY 1982 initiatives in fuel efficient aircraft and low speed take-off and landing 
will receive continued emphasis. In fluid mechanics, research in the transonic regime will focus on three-dimensional 
flows with strong shock waves and significant viscous interaction effects. Increased emphasis will be placed on 
research into the mixing processes of co-flowing, turbulent streams and, in particular, of multiple jets in confined 
regions. Turbulence research will emphasize the physics of structural flow features which might be exploited to control 
turbulence characteristics. The levels of effort in experimental characterization of turbulence structure and 
laminar-turbule it transition will decrease slightly to accommodate increased activities in analytical modeling and 
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computation of turbulence. Support for research in unsteady flows with time-dependent boundary conditions including 
separated flows will level off after two prior growth years. In the contirued exploration of computational grid 
generation procedures, emphasis will be on adaptive grids which maintain the most dense portions of the grid in regions of 
large gradients as the solution evolves. In solid mechanics, emphasis will be on the iteration logic of integrated 
design, dynamics of flexible structures, and durability of composites. In civil engineering, theories will be developed 
which accurately predict the response of geotechnical materials to complex stress paths such as result from multiple 
nuclear detonations. Mathematical models will account for plastic flow, shear-volumetric coupling, hysteretic effects, 
and strain softening. Theories will be formulated which account for the transfer of free-field stresses and motions to 
Air Force strategic structures, thereby providing design and analytic tools to insure their survivability. Strain rate 
effects in geotechnical materials and reinforced concrete will be studied to better describe tensile and shear response. 

4. (U) FY 1984 Planned Program: In fluid mechanics, the research efforts on jet interacting flows and jet mixing in 
confined regions will be phased down. Work will continue on devising the logic for adaptive grid generation in 
generalized 3-D flows and on improving understanding of complex viscous, compressible flows with large separation 
regions. Previous results obtained from turbulent shear layer control investigations, including those which probe mixing 
processes in co-flowing turbulent streams and burst suppression in transitional and fully turöulent boundary layers, will 
influence the direction and emphasis of the turbulence research program. Results of research in unsteady flows will 
determine whether this area receives increased growth or reduction in emphasis. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 

7. (U) Resources: '$ in Thousands) 

RDT&E Funds 

FY 1981   FY 1982   FY 1983  FY 1984 
Actual   Estimate  Estimate Estimate 

16,946   20,552   22,261   23,941 

8. (U) Comparison with FY 1982 Descriptive Summary: 
- 177390 22,530 28,700 

Total 
Additional 
to Completion 

Continuing 

Continuing 

Estimated 
Costs 

Not Applicable 

Not Applicable 

The $6,439 thousand reduction in the FY 1983 estimate compared with last year's FY 1983 estimate was accomplished by 
reducing planned funding for the continuing program and the two major new initiatives in aerodynamics of low speed take 
off and landing and aircraft fuel efficiency. 
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Program Element: #61102F Title: Defense Research Sciences 

DOD Mission Area: Defense Research, #510 Budget Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project is concerned with combustion, detonation, and propulsion. The 
areas in which new knowledge is be.'.ng sought include: (1) combustion and ignition phenomena associated with rocket and 
aircraft engines, both present and future; (2) advanced diagnostics and instrumentation needed to advance propulsion, 
materials, and weapons technologies; and (3) solid and gaseous detonation mechanisms associated with advanced conventional 
weapons and with improved safety in the use of energetic materials. The goal is to reduce the cost and to increase the 
flexibility and effectiveness of future Air Force systems. 

(U) RELATED ACTIVITIES: This research is actively coordinated within the Department of Defense by annual triservice 
reviews by the Under Secretary of Defense for Research and Engineering and within the Air Force through extensive 
participation of user organizations in both planning and evaluation. Coordination with other government agencies includes 
participation in such formal mechanisms as the Interagency Advanced Power Group and the Joint Army-Navy-National 
Aeronautics and Space Administration-Air Force (JANNAF) Propulsion Committee, as well as less formal but continuous 
contact with the National Science Foundation, the National Research Council of the National Academy of Science, and the 
Department of Energy. For example, on 19-23 October 1981 the 18th JANNAF Combustion Meeting was held at the Jet 
Propulsion Laboratory. The Air Force representatives served on the planning committees, acted as session chairmen, and 
presented technical papers. 

(U) WORK PERFORMED BY: In-house research is now underway at the Air Force Armament Laboratory, Eglin AFB, FL; the Air 
Force Rocket Propulsion Laboratory, Edwards AFB, CA; and the Air Force Wright Aeronautical Laboratories, Wright-Patterson 
AFB, OH. The ten <r»ajor contractors are: Stanford University, Stanford, CA; Princeton university, Princeton, NJ; Georgia 
Institute of Technology, Atlanta, GA; Purdue Research Foundation, Lafayette, IN; University of Dayton, Dayton, OH; 
university of California, Berkeley, CA; Atlantic Research Corporation, Alexandria, VA; Wright State University, Dsyton, 
OH; Purdue University, West Layfette, IN; and Exxon Research and Engineering Company, Linden, NJ. In total there are 34 
contractors with a total of 45 contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1« (U) FY 1981 and Prior Accomplishments: (1) Using properly contoured swirlers in place of existing flameholders in 
current volume limited ramjet dump combustors, combustion efficiency was improved and total pressure loss reduced by about 
10%. This makes feasible the use of very short aspect ratio combustors. These improvements in combustor performance and 
more efficient packaging can result in over 50% increase in range over existing integral ram rocket configurations. (2) 
Ignition and combustion enhancement of fuel-air mixtures by photochemical energy addition has been successfully 
demonstrated. This techniaue holds the potential for use as a "zero presssure drop" optical-radiative flame stabilizer, 
replacing the present gas turbine bluff-body flameholders which can exhioit a 5-6% pressure loss. (3) Spatially and 
temporally-resolved temperatures and multi-species in turbulent flames were measured using multi-detector Raman 
scattering. This techniaue provided, for the first time, probability density functions reouired for the development and 
validation of turbulent combustion theories. (4) The unexpectedly high infrared emission from the plumes of metallized 
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Project: #2308 Title: Energy Conversion 
Program Element: #61102F Title: Defense Research Sciences 

DOO Mission Area: Defense Research, #510 Budget Activity: Technology Base, #1 

propellants has been explained by accounting for the surface waves on the condensed alumina particles. The emissivity 
attributed to the surface waves is very dependent on small levels of carbonaceous material entrained in the alumina and on 
particle diameter. 

2. (U) FY 1982 Program: Strong emphasis is being directed to diagnostic methods and instrumentation applicable to 
reacting flows. The dynamics of high-speed turbulent steady-state and transient chemically reacting flows are being 
investigated theoretically and experimentally. Research on the pyrolysis and oxidation kinetics of hydrocarbons is 
continuing with emphasis on representative aromatic hydrocarbon constituents of shale oil or coal derived future fuels. 
Research continues on exploring phenomena associated with undesired ignition from multiple sources. Research is being 
conducted on alternate means of ignition and flame holding for airbreathing engines. An increase is planned in efforts 
pertaining to the combustion of alternative fuels and high-energy/high-density fuels (e.g., carbon and boron slurries), to 
ramjet combustion instability, and to supersonic and dual mode (subsonic and supersonic) combustion. Efforts are 
continuing on particulate and soot formation and on other combustion generated exhaust emissions and plumes. Efforts are 
being initiated to explore the phenomena associated with rocket motor corabustion to provide knowledge needed to improve 
performance and efficiency. Physical and chemical reactions in rocket plumes along with a number of radiation phenomena 
an being investigated. Efforts relating to rocket combustion dynamics are being emphasised. New efforts are being 
started to understand the processes reouired to rapidly and efficiently burn metals. Tne potential of realizing improved 
propellants through additional research on synthesis is being addressed. 

3- (U) FY 1983 Planned Program: A major new initiative will address the scientific issues underlying future space 
propulsion and power reauirements including power generation, switching, and beaming; thermal management technology: and 
more energetic propellants. Several of the approaches resulting from the research initiatives on nanintrusive techniques 
to obtain reliable experimental measurements from reacting flows will be validated and compared to theoretical resuUs 
Attention will be given to advanced diagnostics for performing research on energetic materials, particularly condansed' 
phase processes. Research will continue on new technioues which are essential to understand combustion systems, 
air-breathing and rocket engines, effective fuel utilization, and exhaust plume signatures. Continuing research will be 
directed at the dynamics of high-speed turbulent steady-state flows and transient chemically reacting flow? with emphas s 
placed on realistic modeling and characterization of the flow field, processes and phenomena occurring in dump-type 
ramjet, gas turbine, and ducted rocket combustors. Attention will be given to establishing the research needs associated 
with the combustion of alternative fuels and high-energy, high-density fuels; ramjet combustion instability; and ducted 
rocket and supersonic/dual mode combustion. Efforts will continue to explore the phenomena associated with rocket motor 
combustion to provide knowledge needed to improve performance and efficiency of tactical, strategic, and space propulsion 
systems. Physical and chemical reactions in rocket plumes along with a number of radiation phenomena will be studied in 
Air Force laboratories and through contracts. Efforts relating to rocket combustion dynamics will continue to be 
emphasized with the long range goal of making a priori assessments of the likelihood of stable motor operation. This will 
be the third year of the research to understand the processes reouired to bum metal, in particular boron, in ducted and 
ram rockets fueled by either slurries or solid propellant gas generators. 
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Project: #2308 
Program Element: #61102F 

000 Mission Area: Defense Research, #510 

Title: Energy Conversion 
Title: Defense Research Sciences 

Budget Activity: Technology Base, #1 

4. (U) FY 1984 Planned Program: The spa *  propulsion and power initiative will continue as a major effort in 1984. 
Additional growth is expected in efforts pertaining to ramjet and ramrocket performance and combustion instability and to 
supersonic/dual mode combustion. Some growth is expected in efforts pertaining to the combustjon of metalized fuels for 
air-breathing systems. Fuel-air explosion research will probably remain constant. Additional research on space 
propulsion and power is expected. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 

7. (U; Resources: ($ in Thousands) 

RDT&E Funds 

FY 1981 
Actual 

7,654 

FY 1982   FY 1983  FY 1984   Additional 
Estimate  Estimate Estimate  to Completion 

9,304   13,163   14,308   Continuing 

8. (U) Comparison with FY 1982 Descriptive Summary: 
8,780 9,640 12„200 Continuing 

Total 
Estimated 
Costs 

Not Applicable 

Not Applicable 

The $963 thousand increase in the FY 1983 estimate compared with last year's FY 1983 estimate partially funds the new 
initiative in space propulsion and power. 
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Project: #2309 Title: Terrestrial Sciences 
Program Element: #61102F Title! Defense Research Sciences 

DOD Mission Area: Defense Research, #510 Budget Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: Tne capability of a ballistic missile to strike a target on the other side of 
the earth is derived directly from accurate knowledge of many aspects of terrestrial sciences. The very stringent 
accuracy reauireroents of the new missile generation demands increasingly detailed understanding of the earth and 
increasingly imaginative methods and instruments for obtaining that understanding. This project supports Air Force 
objectives in missile system guidance, control, and delivery; advanced guidance component testing; and missile site 
selection. Research in geodesy is reauired to determine the exact position of targets with respect to missile launch 
sites. Research in gravity is reauired to determine its effect on missile guidance systems along flight paths. Research 
in seismology is reauired to determine the effects of earthauakes, nuclear explosions, and other natural or 
system-generated noise on the degradation of missile guidance systems before launch. 

(U) RELATED ACTIVITIES: Complementary research is conducted by the Army, Navy, National Aeronautics and Space 
Administration, National Science Foundation, and the United States Geological Survey. Coordination with the Army and Navy 
is accomplished through the Environmental Sciences Technology Coordinating Paper and during Under Secretary of Defense for 
Research and Engineering annual reviews. Additional coordination is accomplished through interagency groups (e.g., the 
Interagency Geophysics Discussion Group, a ten-agency group which meets monthly) and scientific symposia. 

(U) WORK PERFORMED BY: In-house research is now underway at the Air Force Geophysics Laboratory, Hanscom AFÖ, MA. The 
ten major contractors are: Massachusetts Institute of Technology, Cambridge, MA; Systems Science and Software 
Incorporated, LaJolla, CA; Stanford University, Stanford, CA; University of Colorado, Boulder, CO; University of Alaska, 
Fairbanks, AK; Nova University, Fort Lauderdale, FL; Ohio State University Research Foundation, Columbus, OH; Canadian 
Commercial Corporation, Hull, Quebec, Canada; Weidlinger Associates, Menlo Park, CA; and Sierra Geophysics Incorporated, 
Arcadia, CA. In total there are 16 contractors with 21 contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: (1) Advances have been achieved in satellite radar altimetry, lunar laser 
ranging, absolute gravity measuring Instrumentation, and techniaues for combining various types of gravity data into earth 
gravity models enabling the Air Force to Improve ballistic missile accuracies and to calculate precision orbits for 
military satellites. (2) The Air Force Geophysics Laboratory has demonstrated that rapid precise geodetic measurements 
can be made between two points on the earth over short distances by recording and comparing signal phase differences from 
the Global Positioning System on man-portable radio receivers. This significant accomplishment and demonstrated techniaue 
could be used as a rapid surveying system for determining the reauired locations of possible mobile missile launch sites. 
This system reauires less than one-tenth the time previously reauired. (5) A program was implemented to test and compare 
all instrumentation used for measuring the true long-period ground motion occurring at sites used or planned to test, 
calibrate, and evaluate future missile guidance systems. A standard for comparison now exists for determining the true 
ground motion at low frenuencies. 
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Project: #2309 Title: Terrestrial Sciences 
Program Element: #61102F Title: Defense Research Sciences 

000 Mission Area: Defense Research, #510 Budget Activity: Technology Base, #1 

2. (U) FY 1982 Program: The reduction and analysis of additional data from intercontinental radio interferometry and 
lunar laser ranging is being continued for the determination of variation« in earth rotation and polar motion. 
Theoretical and experimental studies are being continued on improved earth motion measurements. Improved knowledge of 
irregular earth rotation and polar motion are reouired to assess and test advanced inertial sensors for navigation and 
guidance. An improved gravity field model is reouired to meet the navigation and guidance accuracy reauirements for the 
mid-1980s. To further improve the gravity field model, detailed geoid and earth gravity fields are being derived for 
selected geographical areas from satellite altimetrical data. Ocean and earth tide models are being studied to make tidal 
corrections to absolute gravity measurements. Refinement in the representation of the geoid surface is being achieved by 
removal of tidal and other disturbing effects. The testing of prototype miniature interferometer terminals for lapid 
earth surveying is being conducted. Research in seismology, seismic wave propagation, and new instrumentation is being 
continued to provide the necessary data to predict the effects of spurious earth motions on advanced missile guidance 
systems. The third prototype cryogenic gravity gradiometer is being used in an experiment to test the inverse sauare 
gravitation law at laboratory distances. 

3. (U) FY 1983 Planned Program: The Air Force will participate in organizing the international project on Monitoring 
Earth Rotation and Intercomparison of Techniaues (MERIT) to determine the earth rotation by intercomparing densely spaced 
observations by various modern and classical techniaues. Gravity field model improvements will be made possible by 
research programs in earth-to-satellite and satellite-to-satellite tracking techniaues, satellite altimetry, mobile 
gravity gradiometry, geodesy theory, and computer software and hardware. The evaluation of the cryogenic gravity 
gradiometer techniaues will be completed and recommendations made as to system development transfer. Phase differencing 
techniaues using satellite signals from the Global Positioning System will be used for making high precision geodetic 
measurements using the Miniature Interferometer Earth Surveying (MITES) techniaue. Techniaues will be further developed 
for predicting the nature and magnitude of ground motion (amplitude and freouency) which can be expected from earthauakes 
and distant nuclear attacks on land-mobile missile systems. Increased funding will be used to expand seismic ultrasonic 
techniaues to test model materials matching typical earth properties for sites selected for missile systems. 

A* M FY 1984 Planned Program: The field tests and data analysis on the MITES techniaue will continue. The techniaue 
and system for processing data from the new altimetry satellite being launched during 1984 will be determined. The study 
to reassess the potential of aerial gravity mapping using improved navigational capabilities and tracking techniaues will 
be completed. The geophysical and geological parameters reouired for the prediction of the ground motion in the 
basin-range structures for MX sites will be finalized in computer models. The joint-agency program to test and compare 
various types of instruments meesuring strain, stress, and tilt will be completed. Finite element and seismic ray-tracing 
computer codes will be finalized and ready for use to predict seismic wave propagation in realistic geological structures. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones; Not typlicable. 
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Project: #2309 
Program Element: #61102F 

DOD Mission Area: Defense Research, #510 

Title: Terrestrial Sciences 
Title: Defense Research Sciences 

Budget Activity: Technology Base, #1 

7. (U) Resources: ($ in Thousands) 

RDT&E Funds 

FY 1981 
Actual 

2,259 

8. (U) Comparison with FY 1982 Descriptive Summary: 
2,080 

FY 1982 
Estimate 

2,417 

2,430 

FY 1983  FY 1984 
Estimate Estimate 

Additional 
to Completion 

2,647   2,870   Continuing 

2,700 Continuing 

Total 
Estimated 
Costs 

Not Applicaole 

Not Applicable 
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Project: #2310 Title: Atmospheric Sciences 
Program Element: #6U02F Title: Defense Research Sciences 

DOO Mission Area: Defense Researcht #510 Budget Activity: Technology Base. #1 

(II) DETAILED BACKGROUND AND DESCRIPTION: The design and operation of Air Force systems are affected by atmospheric 
properties such as density, optical transmission, winds, temperature, precipitation, and infrared emissions. The research 
program in atmospheric sciences involves the study of the earth's environment from the surface to orbital altitudes. 
Research In the lover atmosphere is concerned primarily with the characteristics of clouds and aerosols (e.g., haze, dust, 
or smoke) £hat impact on optical or infrared weapons guidance and delivery systems and on the prediction of weather 
phenomena at medium scales, i.e., battlefield scale. Research in the structure and dynamics of the upper atmosphere is 
directed at enhancing the capabilities of communications and surveillance systems. 

(U) RELATED ACTIVITIES: Complementary research programs in atmospheric sciences are conducted by the Army, Navv, and 
other Federal agencies. Coordination within the Department of Defense is accomplished through triservice reviews. 
Coordination with other agencies is through the Committee on the Atmosphere und Oceans and the Office of the Federal 
Coordinator for Meteorology. Special topical reviews in FY 1981 included mesoscale meteorology and numerical weather 
prediction. Comprehensive project-wide reviews are held annually by the Office of the Under Secretary of Defense for 
Research and Engineering, 

v'U) WORK PERFORMED BY: The basic research in atmospheric sciences is conducted through contracts with industrial, 
academic, and not-for-profit organizations as well as in-house at the Air Force Geophysics Laboratory, Hanscom AFB, MA. 
The ten major contractors are: Utah State university, Logan, UT; SRI International, Menlo Park, CA; Physical Sciences 
Incorporated, Woburn, MA; University of Missouri, Rolla, MO; university of Lowell, Lowell, MA; Massachusetts Institute of 
Technology, Cambridge, MA; University of Massachusetts, Amherst, MA; Northeastern University, Boston, MA; University of 
Utah, Salt Lake City, UT; and University of Wisconsin, Madison, WI. There are a total of 40 contractors with 81 contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1- (U) FY 1981 and Prior Accomplishments: (1) Several advances were made in understanding the physics and dynamics of 
small-scale processes in the lower atmosphere and in methods of predicting them. Snow growth is an important modeling 
parameter In both microphysical and mesoscale dynamics and for precipitation forecasting. Observations of -now, using a 
new airborne observational procedure, aided the development of a new theory to explain characteristics of snow growth, 
including size and number concentration parameters, that were not well defined by previous theory. These results provide 
r»   hac[c    frvr    fiiftmo   rocoaroh   no   riT-fY^&c-e-ae-    lo   4-K«>   mmlfct««««   1 >UM   ~~^   ,.«n    ..ii.i__4._-i. IL   L. . 1.1 „ *.-, —J~_*.* i_ -  w_-r-^   . wi    .V-^^J-W   _^^w^*w,  „,,  fJiUi.Cjiwj   _»i   uiic  nit._i._iivj   _ayci.   anu  WXAA   uxi-maicxy   pcmu.1  uctcci   paicüiici.c:ix<ätlOriS  in 

numerical models. (2) Development of a numerical prediction model to predict small-scale weather phenomena based on input 
data from a dense network yielded the result that these small-scale phenomena could also be predicted from conventional 
weather data because of the improved methods of incorporating the data into the numerical grid. (3) Ionospheric 
measurements by radar and by rocketborne instruments have provided the first observations of detailed structure in the 
ionosphere during a geomagnetic disturbance which severely affected radio transmissions. A relationship is indicated 
between such disturbances, which tend to occur near the poles, and the occurrence of a region of depleted electron density 
In the ionosphere at lower latitudes. 
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Project: #2310 Title: Atmospheric Sciences 
Program Element: #61102F Title: Defense Research Sciences 

D00 Mission Areal Cörense Research, #510 Budget Activity: Technology Base, #1 

2. (U) FY 1982 Program: Research is addressing the physics and dynamics of the melting layer, where the transition of 
snow to rain"absorbs heet from the air. Observations by airborne instruments and by two Doppler radars are planned in 
conjunction *ith theoretical investigations to explain the interacting processes and their effects on weather system 
development. Ground-based radar is investigating wind structure and variation in the lower atmosphere. Ocint 
observations by three ionospheric research radars are providing a global view of auroral processes and other ionospheric 
phenomena. A major effort in ionospheric modification is being undertaken in the Brazil Ionospheric Modification 
Experiment (BIME). The effect of a release of water in the ionosphere is being documented by radar and optical 
measurements from the ground, by instrumented aircraft, and by rocketborne instruments. An expanded ionospheric modeling 
effort is being aimed at understanding the role of plasma instabilities, the existence of which was first recognized in FY 
1981. Thess and other projects will increase our understanding of natural processes in the ionosphere and of the extent 
t^ which these may be modified, either inadvertently or intentionally. 

3. (U) FY 1933 Planned Program: Development of the Space Shuttle will provide new research opportunities to study the 
modification of the ionosphere by powered vehicles. An ionospheric research redar located at Chatanika, Alaska will be 
relocated to Sondrestrom, Greenland to permit the first radar observation of the ionosphere from the northern side of the 
auroral zone and extend an approximate north-south chain of ionospheric research radars. This will permit improved 
documentation of high-latitude geomagnetic disturbances and the development of electron density fluctuations which are 
thought to originate there and move to lower latitudes. Prediction of ionspheric variability and structure is critical to 
assessing the real time performance of such systems as the Over-The-Horizon radar surveillance system. Continuing 
research with ground-based radars will yield improved understanding of small-scale atmospheric dynamics and also elucidate 
the dynamics of the 10-100 kilometer altitude region, referred to as the middle atmosphere. This region is the focus of a 
multi-year international research effort. In lower atmospheric research, efforts in the physics of the melting layer will 
continue, data obtained during a 1982 planetary boundary layer experiment will be analyzed, and further theoretical cloud 
physics studies will be performed in anticipation of the completion of a large cloud simulation chamber which has been in 
development since 1979. 

A. (U) FY 1984 Planned Program: The anticipated completion of a cloud simulation chamber will provide new opportunities 
for research in the formation and evolution of clouds. This major facility will permit precise ana repeatable control of 
all parameters affecting cloud development and thus will permit testing of hypotheses and verification of theoretical 
models. Participation in a national effort aimed at understanding regional variations in the small-scale structure of 
large weather systems is planned. Support will be continued and expanded on ground-oased radar studies of atmospheric 
dynamics- Experimental opportunities on the Space Shuttle will be utilized in ionospheric research. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 
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Project: »2310 
Program Element: A61102F 

000 Mission Area": Defense Research, #510 

Title: Atmospheric Sciences 
Title? Defense Research Sciences 

Budget Activity: Technology Base, #1 

7. (U) Resources: ($ in Thousands) 

RDT&E Funds 

FY 1981 
Actual_ 

8,115 

8. (U) Comparison with FY 1982 Descriptive Summary: 
7,830 

FY 1982 
Estimate 

8,888 

FY 1983 
Estimat* 

8,720   10,600 

FY 1984 
Estimate 

Additional 
tc Completion 

9,603   10,270   Continuing 

Continuing 

Total 
Estimated 
Costs 

Not ApplicaOie 

Not Applicable 

The $997 thousand reduction in the FY 1983 estimate compared with last year's FY 1983 estimate was accomplished by 
restricting earlier planned growth in investigations of middle atmospheric (10-100 kilometers altitude) dynamics, cloud 
particle physics, and thermospheric (above 126 kilometers altitude) dynamic influences on weather at lowai altitudes. 

3? 

. .. ■ • m,mm»*«**~"< 

WMtoi 



Project #2311 Title: Astronomy and Astrophysics 
Program Element: I61102F Title: Defense Research Sciences 

DOD Mission Area: Defense Research, #510 Budget Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: Space environmental conditions produced by radiation and atomic particles can 
endanger the mission and degrade the performance of military spacecraft, disrupt the detection and tracking of missiles 
and satellites, distort communications, and interfere with surveillance operations. This research project provides basic 
knowledge of the space environment for the design and calibration of advanced Air Force systems. The project also 
supports the Air Weather Service by improving observing and forecasting techniaues that support operational military 
systems. Experimental and theoretical means are used to study: (1) methods to improve space surveillance systems, (2) 
solar outbursts and their travel to the earth where they affect communications and satellite systems, (3) composition of 
the space environment in which Air Force systems operate and changes caused by natura *nd man-made disturbances, and (4) 
the response of spacecraft systems and operations to the space environment. 

(U) RELATED ACTIVITIES: The Navy, National Aeronautics and Space Administr :ion, NL  >ial Oceanic and Atmospheric 
Administration, and National Science Foundation are conducting/sponsoring complementary research. Coordination is 
accomplished through the Environmental Sciences Coordinating Paper, during reviews by the Under Secretary of Defense for 
Research and Engineering (held 6-9 July 1981), through formal and informal discussions among government scientists on 
programs of mutual interest, and through attendance at symposia and scientific meetings. Cooperative programs include Air 
Force and National Aeronautics and Space Administration particle sensors flown on Air Force satellites and Quarterly Space 
Forecasting Workshops to support Air Weather Service reouirements. 

(u) WORK PERFORMED BY: In-house research in astronomy and astrophysics is now underway at the Air Force Geophysics 
Laboratory, Hanscom AFB, MA. The ten major contractors are: Emmanuel College, Boston, MA; Regis College, Weston, MA; 
Johns Hopkins University, Laurel, MD; University of California, LaJolla, CA; University of Michigan, Ann Arbor, MI; 
Analytic Information Processing Incorporated, Danville, CA; Rice University, Houston, TX; Boston College, Chestnut Hill, 
MA; University of Arizona, Tucson, AZ; and Environmental Research Institute of Michigan, Ann Arbor, MI. In total there 
are 53 contractors with 70 contracts. 

(U) PROGRW ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: (1) Theoretical studies have indicated, and satellite observations have 
verified, that spacecraft are vulnerable to cosmic rays approaching from beneath the spacecraft. They can affect the 
peiformance of onboard surveillance and communication systems. These results will be used to describe the actual high 
energy radiation in the space environment and will assist in solvino problems in the reliability of high technology solid 
state devices aboard spacecraft. (2) A study of auroral ohenomena In the polar regions has been completed which will 
provide data for specifying and predicting the space environment in which Air Force systems must operate. These studies 
describe the entrance of particles and energy from the sun into near-earth space and their affects on the polar and high 
latitude ionosphere. (3) A forecasting study has been completed for solar flares whose radiation and atomic particles 
propagate to the earth and disrupt the near-earth space environment and the radio propagation properties of the upper 
atmosphere. The results are superior to the conventional method of solar flare forecasting and the solar parameters roost 
significant in the prediction analysis can be identified. 
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Project: #2311 Title: Astronomy and Astrophysics 
Program Element: #61102F Title! Defense Research Sciences 

D00 Mission Area: Defense Research, »510 Budget Activity: Technology Base, #1 

2. (U) FY 1982 Program: The analysis of satellite measurements of electrons is continuing in order to study specific 
events in the polar regions and to produce statistical surveys for the understanding and prediction of radar and radio 
propagation problems. Data on solar protons is being used to develop models of these disturbances, which can degrade Air 
Force communications and satellite systems. Data on solar flare precursors from radio, X-ray, and optical measurements 
are being combined to produce forecasts of solar outbursts which effect Air Force communication systems and the charged 
particle environment in which Air Force spacecraft orbit. Work is continuing on techniques for imaging space objects from 
ground based telescopes for the surveillance and tracking of spacecraft. 

3. (U) FY 1983 Planned Program: A study will be made of solar proton events and their relation to solar X-rays and gamma 
rays which flow through interplanetary space, enter the region around the earth and the earth's upper atmosphere, and 
affect radio transmissions and long-range radar. A comparison will be made of three techniaues for imaging solar features 
to aid in identifying solar disturbances which cause storms in space that disrupt Air Force communication and satellite 
systems. Understanding gained through both of these efforts will enable better forecasting of periods of temporary 
interference and of permanent damage to systems and will enable improved system designs to reduce both temporary and 
permanent loss of capability caused by solar phenomena. Experiments will be desigr3d ar d hardware fabricated for 
satellite measurements of the earth's charged particle environment in which Air Force space systems must operate. 
Thorough understanding of the particle environments existing in various regions of near-earth space will aid the design of 
space systems which will be more reliable in presently-used orbits, and which can survive in presently unused 
severe-environment orbits. 

4. (U) FY 1984 Planned Program: Methods to improve the observation of faint space objects will be investigated for 
application to the Identification, surveillance and tracking of spacecraft. Relationships will be sought between solar 
disturbances and those in near earth *pace which can degrade communications and satellite systems and affect Air Force 
radio and radar transmissions. The study of satellite data on the space environment and of celestial baCKground radiation 
will continue in order to reduce, avoid, or forecast adverse interaction effects upon Air Force operations. 

5. (U) Ft'oqram to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 
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Project: #2311 
Program Element: #61102F 

DOD Mission Area: Defense Research, #510 

Title: Astronomy and Astrophysics 
Title! Defense Research Sciences 

Budget Activity: Technology Base, #1 

7. (U) Resources: ($ in Thousands) 

RDT&E Funds 

FY 1981 
Actual 

A, 976 

8. (U) Comparison with FY 1982 Descriptive Summary: 
ÄTTIo 

FY 1982   FY 1983  FY 1984 
Estimate  Estimate Estimate 

5,264 5,712 6,128 

5,220    6,300 

Additional 
to Completion 

Continuing 

Continuing 

Total 
Estimateo 
Costs 

Not Applicable 

Not Applicable 

The $588 thousand reduction in the FY 1983 estimate compared with last year's FY 1983 estimate was accomplish^ jy 
restricting earlier planned growth in magnetcspheric, solar, and stellar physics. 
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Project: #2312 
Program Element: #61102F 

DOO Mission Area: Defense Research, #510 

Title: Biological and Medical Sciences 
Titled Defense Research Sciences 

Budyet Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: This program provides fundamental knowledge in biotechnology reouired in the 
development and operation of effective manned weapon systems. Toxic materials such as Air Force unigue fuels and pro- 
pellants as well as electromagnetic radiations are studied to assess their potential hazard and to devise corrective 
measures. Research in aerospace physiology and biomechanics provides knowledge for improving personnel protection and 
performance in varied stress environments encountered during flying. Research in neurobiology is intended to investigate 
alternative architectures to that of the conventional digital computer, with an emphasis on neurobiologically oriented 
approaches to machine intelligence. Research is conducted in environmental guality to assess, measure, and control Air 
Force generated pollutants to meet national environmental concerns while maintaining operational flexibility. 

(U) RELATED ACTIVITIES: The Air Force Biological and Medical Sciences program is coordinated through several interagency 
panels and groups which include participation by the Army, Navy, Federal Aviation Administration, National Aeronautics and 
Space Administration, Defense Advanced Research Projects Agency, Environmental Protection Agency, National Institutes of 
Health, Food and Drug Administration, and Department of Agriculture. For example, unioueness and non-relation to other 
agency work of a new initiative In neurobiology was determined at the .September and November 1981 meetings of the 
Interagency Working Group for Neuroscience. This group is composed of program directors from five institutes of the 
National Institutes of Health, National Science Foundation, Society for Neuroscience, Veterans Administration, Navy and 
Air Force. 

(U) WORK PERFORMED BY: Research in the biological and medical sciences is now underway in-house at the Air Force School of 
Aerospace Medicine, Brooks AFB, TX; the Air Force Aerospace Medical Research Laboratory, Wright-Patterson AFB, OH; and the 
Air Force Wright Aeronautical Laboratories, Wright-Patterson AFB, OH. The ten major contractors are; University of 
California» Irvine, CA; Ohio State University, Columbus, OH; University of Connecticut, Storrs, CT; University of Kentucky 
Research Foundation, Lexington, KY; university of Texas, Austin, TX; Texas A&M University, College Station, TX; Monsanto 
Research Corporation, Dayton, OH; University of Wisconsin, Madison, WI; Harvard Medical School, Boston, MAr and University 
of Miami, Misni, FL. In total there are A4 contractors with 69 contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGR/WS: 

1. (U) FY 1981 and Prior Accomplishments: (1) Research on the effects of Air Force chemicals on immune response has 
demonstrated that unsymmetrical dimethyl nydrazine inhibits suppressor cell function. Decreased suppressor cell function 
could result in a high incidence of autoimmune di&sase and increased susceptibility to infection. Studies with cellular 
flourescent probes indicate that nydrazine alters cell surface and mitochondria! membranes. Such alterations may have 
adverse effects on cell transport, intercellular communication, and cell energy utilization and storage. 
(2) A hardy strain of bacteria has been developed using plasmio vector techniaues which is capable of degrading solvents 
used in Air Force paint stripping operations. These organisms can efficiently degrade large ouantities of such compounds 
which, if not degraded, could shutdown air base wastewater treatment plants. (3) Research on the subject of flash 
blindness has revealed tnat small flashes that produce a small spot on the retina (0.7 millimeter and 2.3 millimeter) are 
sufficient to cause flash blindness. It was also determined that light flashes producing a spot size of 0.4 millimeters 
were as effective at a freguency of 1 Hertz as they were at a freouency of 10 Hertz. These results have important 
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implications for target tracking during flashblinding. (4) Research in biomechanics has resulted in the formulation of a 
model to predict the response of intervertebral discs to any force function. Other work has described and documented 
vertebral bone fractures from sudden compressive loads similar to those experienced by pilots during impact of ejection 
forces. These studies will result in better ability to predict aircrew injuries due to forces of impact or 
acceleration/deceleration, and serve to improve the safety of aircrews operating in advanced weapon systems. 

2. (U) FY 1982 Program: A major initiative will study the basic physiological and biochemical responses to chemical 
warfare agents in order to provide novel means of protection and therapy for personnel. Chemical characterization and 
degradation of organic phosphorous compounds is also part of the chemical defense thrust. The pharmacokinetics and 
metabolic pathways of Air Force chemicals are receiving increased study in order to define the ultimate disposition of 
these compounds in the body. The new initiative in the biological basis for advanced information processing systems is 
being continued. This research is intended to show that brain cells adapt to their environment through feedback mechanisms 
and that these mechanisms may be used to design adaptive computer components for use in advanced information/decision 
systems. Flashblindness research, in its final year, will concentrate on studies of the freauency of flash, the flash 
duration, and the spot size produced on the retina. Studies in aerospace physiology are concentrating on completion of the 
heart and vessel model of effects of acceleration, and beginning a more intense effort to examine how feedback mechanisms 
serve to control the function of heart, lung, the circadian rhythms of the body, and other physiologic parameters that are 
important in limiting performance of man in the operational aerospace environment. Biomechanics -»tudies are being reduced 
and focused on definition of those material properties of bones, joints, and ligaments that are not known so that 
predictive models of impact injury may be refined and validated. An in-house research project is being directed at 
developing valid, subjective performance scales, as well as physiologic and electrophysioiogic performance methods for 
assessing fatigue and workload during operational activities. 

3. (U) FY 1983 Planned Program: The research initiative in defense against chemical agents will be expanded to incluoe 
new approaches in Quantum chemical analysis, new emphasis on the effects of sublethal doses of nerve agents on the visual 
system and new efforts examining organophosphate induced delayed neurotoxicity. New efforts in toxic hazards research Kill 
employ novel genetic approaches to determine actual mechanisms of chemical mutagenesis for Air Force chemicals. 
Toxicant-cell membrane interaction will also be emphasized. The effects of electromagnetic radiation and the enzymatic 
process will be investigated as a new area of in-house research emphasis. Research on the environmental fate and 
biological effects of Air Force chemicals will emphasize studies at the biochemical and population parameter levels. 
The research thrust in neurobiologically based information processing mechanisms will be expanded to include investigation 
of positive and negative reinforcement in nerve cell adaptation, and the goal-seeking behavior in higher level 
organizational units in the nervous system. This work in neurophysiology will be complemented by research to utilize basic 
nerve cell mechanisms to design an adaptive computer component. Research in aerospace physiology will concentrate on 
studies to define central nervous system control of the heart, lungs, and circadian pacemakers; and to provide the 
fundamental methodology to objectively measure stress and/or fatigue. Biomechanics studies will maintain an emphasis on 
defining failure/fracture mechanisms of bone and supporting biologic components for accurate predictive models for use in 
advanced aircraft crewsystems design. Research in toxicology, chemical defense, and biomechanics will help the Air Force 
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meet environmental and safety standards without compromise of operational effectiveness and flexibility. This research 
will provide the basis for future development of new, less toxic fuels and propellants; biomedical countermeasures against 
chemical weapons; and development of criteria for restraint systems for aircraft ejection and side-to-side maneuvers. 
Efforts in physiology will devise approaches to counteract fatigue and performance deterioration of aircrews. Research in 
neurobiology will provide an alternate approach in the development of intelligent machines for use in i.Tage recognition, 
decision making and robotics. This will complement efforts in mathematics and electronics that are involved in researcn on 
intelligent processors. 

4. (U) FY 1984 Planned Program: Strong programs in environmental toxicology and defence against chemical warfare agents 
will continue to be emphasized. A major new research initiative in molecular regulation of"responsiveness will oegin. The 
biochemical approaches to be employed in this initiative could realistically result in the ability to alter human response 
time by a factor of three and could provide significant benefit to the Air Force in terms of enhancement of human 
performance. This new initiative will be complemented by an increase in ongoing studies to define how the central nervous 
system, through a variety of feedback loops, controls the function of the heart, lungs, and circaclian rhythms. This work 
is also directed at defining Limitations of human performance and the possible discovery of means to enhance performance of 
the human in the aerospace environment. Continued and increased emphasis will be placed on studies of neurobiologically 
based intelligent processing components, with adaptive components being evaluated in Air Force laboratories for utilization 
in advanced weapon systems. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 

7. (U) Resources: ($ in Thousands) 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 

RDT&E Funds                            5,794 8,092 9,067 9,876 Continuing Not Applicable 

8. (U) Comparison with FY 1982 Descriptive Summary: 
5,750 8,380 10,100 Continuing Not Applicable 

The $1033 thousand reduction in the FY 1983 estimate compared with last year's FY 1983 estimate was accomplished partially 
by scaling back the planned growth in the overall program, and partially by reducing the planned rate of outyear growth for 
the FY 1982 initiative in defense against chemical agents. 
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(U) DETAILED EACKGROUNQ AND DESCRIPTION: This program provides the knowledge reauired to insure that Air Force personnel 
are fully prepared to develop, operate, maintain, arvj manage current and future weapons systems. Specific objectives 
include: establishment of an improved manpower and personnel system, advanced education and training methods, and 
definitions of the role of the operator in the design and operation of increasingly complex operator-machine systems. 
Research is conducted to characterize and predict human capabilities relative to military occupational requirements. 
Major areas of concentration are: (1) evaluation of basic human abilities, (2) Quantitative measures of workload, (3) 
human operator performance reauirements in advanced aerospace systems, (4) studies to advance the use of simulation in 
flying and technical training, (5) visual processing in simulation training and in system design, and (6) information 
processing/decision aiding in command and contrcl contexts. 

(U) RELATED ACTIVITIES: The Air Force Human Resources program is coordinated through several interagency panels and 
groups which include participation by the Army, Navy, Federal Aviation Administration, National Aeronautics and Space 
Administration, and the Defense Advanced Research Projects Agency. Coordination is also achieved through the Technical 
Coordinating Paper on Human Resources of the Under Secretary of Defense for Research and Engineering. For example, 
auarterly meetings with the Army Research Institute, the Defense Advanced Research Projects Agency, and the Office of 
Naval Research resulted in the decision to discontinue an Air Force research program in learning and to strengthen the 
Navy program. 

(U) WORK PERFORMED BY: In-house research in human resources Is now underway at the USAF Academy, CO; the Air Force Human 
Resources Laboratory, Brooks AFB, TX; and the Air Force Aerospace Medical Research Laboratory, Wright-Patterson AFB, OH. 
The ten major contractors are: Virginia Polytechnic Institute and State University, Blacksburg, VA; Texas Tech 
University, Lubbock, TX; University of California, San Diego, CA; Rut~urs, The State University of New Jersey, 
New Brunswick, NJ; Massachusetts Institute of Technology, Cambridge, MA; university of Illinois, Urbana, IL; Northwestern 
University, Chicago, IL; McDonnell-Douglas Electronics Corporation, St Charles, MO; New York University, New York, NY; and 
Ohio State university, Columbus, Ohio. In total, there are 45 contractors with 53 contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 ar>G Prior Accomplishments: (1) Significant progress continues to be made in understanding the 
relationship between fidelity of a flight simulator and its value as a trainer. Research results specify which parameters 
Bkist be duplicated for combat flight training to be effective as well as clarify those situations where fidelity of detail 
inhibits training because it interferes with the trainee's ability to perceive and absorb essential relationships. These 
findings have important implications for effective and economical simulator design. Related research has determined novel 
ways to use sophisticated simulators for teaching critical combat skills, particularly those skills that are impossible to 
train in real aircraft in peacetime because of safety considerations. (2) A component of the human brain event related 
potential has been identified to index workload. (3) Human visual processing research has provided important implications 
for pilot selection and training procedures, for cockpit and display design, and for model development of electronic 
visual systems. The development of new, more accurate visual standards has progressed far enough to be transitioned to 

u 



Proiect: #2313 Title: Human Resources 
Program Element: #6110?F Title: Defense Research Sciences 

D0Ü Mission Area: Defense Research, #510 Budget Activity, Technology Base, #1 

exploratory development. Efforts during the past two years have resulted in the development of simple visual and 
visual-motor tests which have high predictive power for future flying performance. 

2* (U) FY 1962 Program: Experiments are continuing to measure and code brain wave and related physiological activity. 
The automated coupling of such activity to man-machine systems will improve their design and effectiveness. In addition, 
new magnetoencephalographic techniaues are being used to index complex sensory and cognitive information processing 
capabilities in relation to varying human operator workload demands in high data rate environments. The learning aoility 
of enlistees is being studied to predict their adaptability and trainability in various Air Force occupations. Research 
is also underway to describe the nature and limitations of neural mechanisms responsible for Air Force relevant types of 
visual information processing. Related research specifies the constraints imposed on visual information processing by 
nonsensory factors such as attention, memory, and eye movements. We will complete the basic research efforts involving 
novel training procedures for complex skills and support its transition to exploratory development. 

3. (U) FY 1983 Planned Program: The FY 1983 program will concentrate on developing a unitary workload metric based on 
new electrophysiological and neuromagnetin indices of human information processing and performance capabilities under 
increasingly complex display conditions of operational relevance. Major attention will be focused on coding and 
differentiating neurophysiological bases of brain wave activity for biocybernetically linking man to machine for shared 
syston operation. The vision programs will focus on development of a comprehensive integrated Quantitative model of 
visual information processing. The model is a necessary prerequisite for the optimal design of heads-up displays, control 
panels, and other operator interactive components of highly sophisticated weapon systems. A major effort in visual 
interactions will integrate earlier work on neural mechanisms and explore their mutual interactions in complex visual 
functioning. This thrust relates to combat environments in which the pilot must rapidly interpret dynamic, complex 
patterns of visual cues. 

A. (U) FY 1984 Planned Program: The vision research program will be redirected to concentrate on coupling models of 
neural processing with computer moderated "visual" sensors. Models of biological image processing will be interrelated 
with electronic and mathematical basic research. This merger should result in experimental efforts directly confronting 
the problem of developing robotic visual systems as well as creating new approaches to interactive visual displays. The 
Diocybernetics/workload program is aimed at developing a unitary performance metric. This program will explore the 
utility of psychophysiology and related measures as well as brain wave activity for evaluating and predicting human 
operator effectiveness. A neurophysioloqical test battery will be developed to evaluate operational behavior under 
varying workload conditions in high data rate environments. 

5. (U) Program to Completion: This is a continuing program. 

6. (Ü) Milestones: Not applicable. 
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DOO Mission Area: Defense Research, #510 

Title: Human Resources 
Title: Defense Research Sciences 

Budget Activity: Technology Base, 

7. (U) Resources: ($ in Thousands) 

RDT&E Funds 

FY 1981 
Actual 

5,262 

8. (U) Comparison with FY 1982 Descriptive Sjmmary: 
5,590 

FY 1982 
Estimate 

6,237 

6,450 

FY 1983  FY 1984 
Estimate Estimate 

Additional 
to Completion 

6,494   7,062   Continuing 

8,100 Continuing 

Total 
Estimated 
Costs 

Not Applicaole 

Not Applicaole 

The $1,606 thousand decrease In the FY 1983 estimate compared with last year's FY 1983 estimate was accomplished partially 
by scaling back the planned growth in the overall program, and partially by the conclusion of a multi-year prcgram which 
explored teohniaues to attract Qualified students to engineering and scientific careers with the Mr Force. 
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(U) DETAILED BACKGROUND AND DESCRIPTION: This project has been initiated to manage the additional resources identified by 
DOD to rebuild basic research facilities and equipment at universities in areas important to the national defense. 

(U) RELATED ACTIVITIES: The Army, Navy, and Air Force eoually participate in this program. Coordination among the 
Services will be achieved through meetings and reviews as reauired by the Under Secretary of Defense for Research and 
Engineering. 

(U) WORK PERFORMED BY: This project will be directly administered by the Air Force Office of Scientific Research. This 
project Is planned to start in FY 1983; therefore no list of major contractors is available. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Pror Accomplishments: None. 

2- (IJ) FY 1982 Program: This is a new start planned for FY 1983. 

3. (U) FY 1983 Planned Program: An Interagency Working Group on university Research Instrumentation concluded that the 
deterioration of research facilities at universities in the United States has reached a crisis stage. In order to restore 
the university research base in areas supporting DOD objectives, the Office of the Secretary of Defense has recommended 
that each Service increase its research budget by $10 million starting in FY 1983. For comparison, the Air Force research 
program normally provides $2 to 5 million per year for research eauipment. Air Force plans are to utilize the increased 
monies to fund research eauipment purchases associated with grants and contracts to the university community for 
scientific research directed to the advancement of military aerospace technology. The Air Force Office of Scientific 
Research will administer this program by a minor modification to current procedures; i.e., by selecting research proposals 
for funding bas«d upon significance to the Air Force, scientific merit, competence of the investigator, and reasonableness 
of the proposed cost, but with aoded criteria relating to the value to the Air i-orce of the increased research capability 
resulting from the proposed research eauipment purchases. Funds designated for this project will be tracked through 
standard accounting procedures. 

A. (U) FY .1984 Planned Program: Present guidance from the Office of the Secretary of Defense is to continue this nroject 
at the funding level of $10 million in FY 1984. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 
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Budget Activity: Technology Bass, il 

7. (U) Resources; ($ in Thousands) 

RDTAE Funds 

FY 1981   FY 1982   FY 1983  FY 1984    Additional 
Actual   Estimate  Estimate Estimate  to Completion 

0       0     10,000   10,000   Continuing 

Total 
Estimated 
Costs 

Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:    #62101F Title: Seophysics 
DOD Mi ssion Area:    Environmental and L ife Sciences #522 Budget Activity:    Te :hnology Base #1 

(U)    RESOURCES (PROJECT LISTING)  ($ in thousands): 

Total 
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Number Title Actual Estimate Estimate Estimate to Completion Costs 

TOTAL FOR PROGRAM ELEMENT 31,259 33,485 37,780 39,195 Continuing Not Applicable 

06 GL Laboratory Operations 17,774 17,633* 18,660 19,010 
4643 Aerospace Radi'» Propagation 1,729 2,140 2,400 2,400 
6670 Meteorological Development 1,330 1,440 1,610 1,700 
6687 ** Middle Atmosphere Effects 664 820 900 900 
6690 Upper Atmocphere Technology 1,420 1,655 1,700 1,700 
76Ü0     *** Terrestrial Geophysics 675 680 80) 800 
7601 Magnetospheric Effects an 

Space Systems 1,092 1,255 1,700 1,900 
7659 Aerospace Probe Technology 594 680 700 600 
7661    **** Spacecraft Environment 

Technology 1,435 1,865 3,510 3,900 
7670 Optical/IR Properties of the 

Environment 4,546 5,317 5,800 6,285 

Excludes 1 Oct 1531 civilian pay raise (4.8%). 

Project title change from Stratospheric Environment. 

Project title change from Miss: Je Geophysics. 

Project title change from Spacecraft Charging Technology. 
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Program Element: #62101F 
DOD Mission Area: Environmental and Life Sciences #522 

Title: Geophysics  
Budget Activity: Technology fiase #1 

(U) BRIEF DESCRIPTION OF ELEMENT AND MJSSION NEED: Geophysical effects have the capacity to modify, limit or nullify 
completely the performance of Air Force systems and operations. Prime examples are missile guidance, air launch and 
recovery, space vehicle tracking and satellite surveillance and communications. The technology developed in this element 
enables Air Force system planners, designers and operational commands to exploit or mitigate the effects of the 
geophysical environment. This program also provides for the operation and management of the Air Force Geophysics 
Laboratory, Hans com AFB MA. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: The FY 1983 program represents 10.IX real growth over FY 1982. This growth is 
reflected in the special emphasis that is being given to the new initiatives that help the Air Force use space for 
military purposes. Early measurements of the space shuttle radiation and contamination environment will be the first step 
in the generation of specifications for payload design, vehicle cleanliness, and operating modes to enhance the use of 
Department of Defense payloads on future flights. Shuttle-based spectrally resolved infrared background measurements on a 
global scale will start to become available to guide surveillance system design. Development of instrumentation to 
measure the radiation belt environment will begin in order to determine its effect on the microelectronic devices of 
future military space payloads. There will be a well focused effort on boundary layer meteorology to define the 
conditions under which disruptive phenomena, such as atmospheric induced anomalous microwave propagation or fog formation 
over a battle space, can be expected. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 

RDT&E 31,100 

(U)    OTHER APPROPRIATION FUNDS:    Not  applicable. 

35,100 42,900 Continuing Not Applicable 
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Program Element: #62101F Title: Geophysics  
DOD Mission Area: Environmental and Life Sciences #522 Budget Activity: Technology Base #1 

(U) DETAILED BACKGROUND AND DESCRIPTION. The objective of this program is to develop the technology needed to assist Air 
Force and other Department of Defense system planners, designers and operational decision makers in mitigating and/or 
exploiting the effects of the geophysical environment on existing, proposed, and future Air Force electronic, space, 
missile, and aeronautical systems. While new, sophisticated and complex weapon systems generally are far more capable 
than the systems they replace, there is growing realization that they also are more sensitive to the geophysical 
environment in which they are deployed. Often in the past, the extent of such sensitivity has not become known until 
after system developments when failures and anomalous performance occurs in the field. Because of the lack of follow-on 
6.3/6.4/6.5 programs in most geophysical technology areas, it falls to this program element to help provide after the fact 
fixes for problems discovered in the field, as well as provide input for future force readiness needs. Examples of 
geophysical dependencies of major systems are: increased Intercontinental Ballistic Missile accuracy is limited by 
incomplete knowledge of variations in gravity along misjile trajectories; the use of directed energy weapons demands 
knowledge of the potentially adverse environmental interactions with high energy beams; the use of precision-guided 
munitions requires the development of techniques to predict battlefield weather elements not currently observed or 
predicted; the optimum design of infrared surveillance and space defense systems requires detailed atmosphere and 
celestial background infrared emission data; improved radio frequency communication and surveillance systems (Jemand global 
capability to specify and predict fluctuations that occur in the ionsophere; space vehicle orbit and reentry predictions 
are inaccurate due to uncertain variations in upper atmosphere density; operational satellites are damaged by energetic 
protons and electrons released in solar storms; and new airframes such as the cruise missile require an improved aircraft 
icing prediction capability. To meet the increasingly stringent requirements for improved systems, such as greater 
reliability, higher accuracy and survivability, extended remote coverage and minimum life cycle cost. This program 
element provides the technology to address the geophysical environment as an integral and interacting part of the systems 
themselves. The program in geophysics is concentrated in five areas: Space Effects on Air Force Systems, Optical/Infrared 
Systems Technology, Upper Atmosphere Impact on Air Force Systems, Terrestrial Effects on Air Force Systems, and Weather 
Effects on Air Force Operations. This program element, in addition to being the primary technology base exploratory 
development effort in geophysics, provides technical support to other Air Force and Department of Defense agency programs 
and receives reimbursement for the services provided. 

(lJ) RELATED ACTIVITIES: This program greatly benefits from research performed in Program Element (PE) 61102F, Defense 
Research Sciences. Major beneficiaries of the technology developed in this program are PE 63410F, Space Systems 
Environmental Technology; PE 63424F, Missile Surveillance Technology; PE 63428F, Space Surveillance Technology; PE 63438F, 
Satellite Systems Survivability; PE 63707F, Weather Systems (Advanced Development): and PE 63703F, Continental United 
Statef Over-The-Horizon-Backscatter kadar System. Programs in the broad area of geophysics are conducted by the Army and 
Navy and other non-military federal agencies such as the National Oceanic and Atmospheric Administration and National 
Aeronautics and Space Administration. When applicable to Air Force requirements, information gathered by others is used 
in the Air Force program. In addition to such complementary programs, joint or coordinated programs are conducted with 
other agencies when mutual interests exist. The work within this program element was coordinated (1) at the annual 
triservice briefings to the Office of the Undersecretary of Defense for Research and Engineering during apportionment 
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Program Element; #62101F 
DOD Mission Area: Environmental and Life Sciences #522 

Title: Geophysics  
Budget Activity: Technology Base #1 

review, (2) through the National Aeronautics and Space A ^nistration/Air Force Space Research and Technology 
Interdependence Working Group which meets semiannually, J) with National Oceanic and Atmospheric Administration and other 
federal agencies engaged in geophysical sciences through committees of the Federal Coordinating Council for Science, 
Engineering, end Technology and the Federal Coordinator for Meteorological Services and Supporting Research, and (4) 
through working groups set up by Air Force Geophysics Laboratory such as in satellite meteorology. Examples of joint or 
coordinated programs are: Joint Doppler Operational Progam, ü  program with the National Oceanic and Atmospheric 
Administration to develop techniques for using Doppler radar for reliable severe storm detection; Spacecraft Charging and 
Spacecraft Environment Interactions, joint programs with the National Aeronautics and Space Administration to determine 
causes and means of controlling undesired electrical charge buildups on satellies, and to develop environmental 
specifications for future large space structures; Atmospheric Transmission, a coordinated program with the Army and Navy 
to develop the capability and the computer codes to predict the obscuring effect of the atmosphere on visual, infrared and 
millimeter wave precision guided munitions; Intercontinental Ballistic Missile Accuracy, a coordinated program with the 
Defense Mapping Agency to develop techniques and geophysical instrumentation to improve intercontinental ballistic missile 
targeting accuracy; and Nuclear Weapons Effects, a program with the Defense Nuclear Agency to model the nuclear-disturbed 
environment. 

(U) WORK PERFORMED BY: Work performed under this line item is conducted and managed by Air Force Geophysics Laboratory, 
Hanscom AFB MA. Off-base field sites are: Wiather Radar Site, Maynard, MA; Weather Test facility. Otis AFB, MA; Goose Bay 
Ionsopheric Observatory, Goose Bay, Labrador; and Balloon Launch Detachment, Holloman AFB NM.  liiere were approximatey 75 
contractors doing work under 125 contracts utilizing FY 1981 62101F funds. Ten of the major contractors were: Utah State 
University, Logan UT; Boston College, Boston MA; Northeastern University, Boston MA; Emmanuel College, Boston MA; 
University of California System, CA; Systems and Applied Sciences Corp., Riverside MD; Tri-Con Associates, Cambridge MA; 
University of Lcwell, Lowell, MA; Massachusetts Institute of Technology, Cambridge MA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: The spacecraft charging technology program has been succesfuily 
concluded with delivery to the Air Force Systems Command Space Division of a comprehensive specification of the 
geosynchronous space environment, a method for calculating electrical potentials on and near spacecraft and detailed 
techniques for controlling spacecraft potential. Satellites already benefiting from the Air Force Geophysics Laboratory's 
spacecraft charging expertise include Defense Support Program, Global Positio« jng System, Defense Satellite Communications 
System and Air Force Satellite Communication System. The fifth version of the standard Department of Defense Low 
Resolution Atmospheric Transmission code has been distributed to users. One important application of this code is its use 
in developing Tactical Decision Aids which allow operational commanders to determine quickly which type of guided 
munitions to order uploaded. The rocket probe measurements of the infrared zodiacal light background which supports the 
Miriature Homing Vehicle and Space Based Surveillance Systems programs was successfully completed. Ionospheric and 
3un ral observations and propagation experiments were conducted by the Air Force Geophysics Laboratory's Airborne 
Ion» spheric Observatory during Electronic Systems Division sponsored system performance tests of the Over-the-Horizon- 
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Program Element:    #62101F Title:    Geophysics    
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Backscatter experimental radar system.    The resulting ionospheric specification models were crucial for the final go-ahead 
decision on that system.    The initial operational test and evaluation for that operational radar system will be carried 
out beginning in FY 84.    The Air Force Geophysics Laboratory identified and determined the effect of ionospheric F region 
irregularities on the performance of the Air Force Satellite Communication System in the polar region.    The severity and 
diurnal and seasonal rate of occurrence of conditions affecting communication system fade margins can now be anticipated 
and planned for by forces operating at high latitudes.    The study of seismic hazards was computed for six designated 
Minuteman wings as a prelude to studies which will encompass all MX designated sites.    The very long baseline inter- 
ferometry technique was confirmed as an accurate way to determine intercontinental distances within a few centimeters, the 
accuracy required by Defense Mapping Agency to authenticate the scale of the Department of Defense World Geodetic System. 
The key analysis software for the joint Department of Defense, Department of Commerce, and Department of Transportation 
Next Generation Weather Radar automated diagnostic technique was developed. Forecasters can now perform three-dimensional 
storm identification, tracking and heavy rain prediction.    A statistical cloud model was developed that provides estimates 
of cloud presence at any level  in the atmosphere given trie basic climatological  input.    These new modeling techniques make 
possible improved cloud-free line-of-sight estimates and cloud distributions for war gaming and military flight 
operational planning. 

(2)    (U)    FY 1982 Program:    The Air Force Geophysics Laboratory will deliver the following two payload assemblies for 
Shuttle launch during this period.    The first is    Cryogenic Infrared Radiance Instrumentation for Shuttle payload, that 
will measure the atmospheric infrared background radiation and characterize the shuttle infrared contamination 
environment     The second payload has instruments to further define the Shuttle contamination environment, ambient electric 
fields around the vehicle and the energetic particle flux, as well as ultraviolet atmospheric backgrounds.    Computer 
modeling will get underway to develop techniques to mitigate adverse environmental effects on Air Force spacecraft 
missions.    Efforts in charged particle beam ejection efficiencies from space vehicles, improved survivability and 
reliability of space systems and recognition of hostile beam threats will begin.    The particle ejection systems and 
environmental sensors for a rocket experiment will be constructed.    Preparations will begin for the design of instruments 
and experiments for a radiation satellite investigation of the earth's radiation environment and its effect on advanced 
microelectronics.    Other major thrusts include:    the formulation and testing of techniques to enable operational 
prediction of weather parameters adversely impacting electro-optical systems performance.    These methods will be tested 
against actual field measurements.    A new millimeter wavelength spectrometer will be tested.    Millimeter observations are 
needed in support of weapons and surveillance system developments.    A Target Engine Module probe flight will be conducted 
to obtain moderate thrust post-boost vehicle engine infrared signatures.    High latitude measurements of phase and 
amplitude scintillation data at Thule and Goose Bay will be correlated with expected decreasing solar activity.    The use 
of Global Positioning System transmissions to determine total electron content and phase scintillation will be evaluated. 
The effects of artificial modification of the ionosphere, i.e., heating with the Arecibo telescope, will be correlated 
with the occurrence of scintillations.    An F-region ionospheric modification experiment, using rocket explosive water 
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releases will take place and will be monitored by measurement of satellite transmissions through the disturbed region. 
Data from the successful auroral-E program will be published.    An electrostatic accelerometer will be prepared for flight 
as part of tie Defense Mapping Agency's navigation package to provide improved satellite navigation, as well as improved 
data on atmospheric density, winds and vertical motions.    The technology for direct measurement of atmospheric optical 
turbulence will be investigated and the development of thermosondes for the indirect determination of optical turbulence 
will continue.    A prototype two-color refractometer will be completed, which will correct for atmospheric refraction when 
taking astronomic measurements to determine locations on the surface of the earth.    Procurement of a pre-production model 
of this instrument is scheduled for FY 1983.    To support alignment and positioning of Air Force systems, a prototype laser 
gyroscope will be designed to measure azimuth and latitude with sub-arc second accuracy.    Analysis of SEASAT data will 
result in significant improvements in altitude resok-tlon of oceanic areas.    Ground motion measurements will continue at 
selected sites to determine far- and near-field rrouid transfer characteristics.    From these studies techniques will 
evolve to reduce false alarm rates in the triserv^ce Base Installation Security System.    An electro-optical nephelometer 
for the tactical airborne determination of atmospheric transmission at visual and infrared wavelengths will be developed. 
A lav cost, fast response humidity sensor will be developed for deployment by dropsonde or remotely piloted vehicle.    The 
feasibility of using visible and infrared radiometric techniques to characterize cloud cover will be determined.    Radar 
reflectivity measurements will be combined with satellite imagery to develop improved cloud ceiling and visibility 
predictions.    Experimental and theoretical studies will begin which will enable identification of the atmospheric 
conditions controlling microwave propagation. 

3.    (U)    FY 1983 Planned Program:    This program continues the emphasis on space activities.    In the laboratory, space 
chamber studies will be started to identify interactions between the space environment and large spacecraft that would act 
to seriously limit system capabilities.    Within the radiation satellite program, instruments will be fabricated.    Planning 
and coordination will begin for participation with National Aeronautics and Space Administration in the Active 
Magnetospheric Particle Tracer Experiments which are designed deliberately to create instabilities in the magnetosphere 
leading to substorms.    The magnetosphere response will be characterized in part by the Air Force Geophysics Laboratory's 
magnetometer network.    In the particle beam work, a rocket probe experiment will test advanced concepts of beam formation, 
ejection, detection and control.    Continue development and fabrication of the Cryogenic Infrared Radiance Instrumentation 
for Shuttle 1A, which will obtain the data base for the development of design criteria needed for the advanced 
surveillance, detection and tracking systems of the post 1985 time period.    High altitude rocket experiments such as the 
Zodiacal  Infrared Program, Earth LimD Infrared Atmospheric Structure will be conducted to en    ,ice the data base necessary 
to define the IR backgrounds, and a rocket version of the Cryogenic Infrared Radiance Instrumentation for Shuttle will be 
initiated.    The Low Resolution and High Resolution Transmission Codes as well as the Fast Atmospheric Signature Code will 
continue to be expanded and updated to meet future system requirements.    Additional efforts in FY 1983 include:    Direct 
measurements at gravity of altitudes up to 50 kilometers will be made for the first time, to test and verify predictions 
of the vertical dependence of gravity.    Completion of SEASAT data analysis will allow implementation of a new common 
height reference system, resulting in more accurate elevation data.    Development of a gravity gradiometer will oegin to 
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extend gravity measurements from first order reference points.    Construction of the laser gyroscope will be completed and 
testing of its ability to measure azimuth and latitude with sub-arc second accuracy will begin.    The capabilities of the 
improved Automated Azimuth Measuring System will be exploited to determine the effects of crustal instabilities on Air 
Force Systems.    To advance battlefield weather surveillance systems, expendable infrared visibility meters and a low cost, 
fast response humidity sensor will undergo field testing.    Remote broadband radiometry along with in-situ measurements 
will be evaluated for feasibility in measuring cloud cover, tops and bases.    A prototype supersaturaton sensor will be 
tested for use on aircraft to study precipitation growth in the atmosphere.    Improved temperature inversion algorithms 
will be developed to compute accurate temperature and water vapor profiles from satellite infrared and microwave radiance 
data.    Laser Doppler techniques will be tested for their effectivneess in detecting wind hazards near airbases.    Doppler 
weather radar techniques will also be developed for detection of severe storm precursors to improve warning time 
performance of the Next Generation Weather Radar.    Radar, satellite, and conventional weather data will be joined to 
develop models for short-range (0-6 hours) cloud ceiling and visibility prediction.    Measurements and theoretical studies 
of atmospheric conditions affecting microwave propagation will be carried out.    A new fog predicton model will be tested 
with data taken at the Otis Weather Test Facility.    Work will begin on techniques to predict dispersion of hazardous gases 
and vapors following inadvertent propellant releases from Air Force facilities.    The reason for the FY 1983 reduction of 
$5M from last year's summary is a reduction in scope of seven projects by at least 20%.    The exceptions are:    06GL - 
Laboratory Operations, 7661 - Spacecraft Environment Technology, and 7670 - Optical/IR Properties of the Environment. 

4.    (U)    FY 1984 Planned Program:    The emphasis on space-related activities in this program element will continue.    A 
worst case, high latitude substorm model at11 be defined and made available to space system designers.    The environmental 
definition will be accomplished by analysis of simultaneous Defense Meteorological Satellite Program data and the Explorer 
Satellite particle energy and flux data.    The radiation satellite instrumentation will be ready for integration into the 
satellite and the necessary data reduction programs will be developed.    The Active Magnetospheric Particle Tracer 
Experiments to create disturbances in the magnetosphere will be carried out and the effects analyzed.    Data collected from 
the particle beam rocket probe experiment will be compared with the theory and the results will be applied to the detailed 
design of space shuttle experiments.    As the Cryogenic Infrared Radiance Instrumentation for Shuttle 1A data becomes 
available,  it will provide a seasonal, geographic and temporal data base of the earthlimb and atmosphere for system design 
criteria.    Efforts will continue to keep the transmission code current.    The spatial scale and frequency statistics of 
index of refraction variations and their relation to atmospheric optical turbulence will be modeled for use in designing 
laser weapons and communication systems.    Models of stratospheric ion and aerosol composition will be developed from data 
obtained from mass spectrometer measurements made as low as 20 kilometers in altitude.    Development of a three-dimensional 
dynamic atmospheric model will be completed.    It will allow prediction of worldwide atmospheric structure between 50 and 
400 kilometers as a function of varying energy input from the sun.    A rocket experiment will measure insolation at 
extremely short ultraviolet wavelengths during the downside of the solar cycle.    The ground-based Light Detection and 
Ranging Instrumentation will be tested at Kwajalein Missile Range to determine atmospheric density along the reentry 
corridor of missiles launched from Vandenberg AFB CA.    The Horizon Ultraviolet Program instrument will be flown on a 
satellite through the Space Test Program to assess the potential of ultraviolet as a satellite attitude sensor.    The 
ultraviolet auroral  imager will be flown on the Defense Nuclear Agency's beacon satellite as K t.?st of whether ultraviolet 
imaging can be used as a means to improve significantly the specification of auroral effects uft Air Force Communications 
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Command Control and Intelligence systems.    Signals generated by the beacon satellite also will be received In coordinated 
ground-based and airborne measurements of radio frequency fade and phase changes caused by the ionosphere at high 
latitudes.    Additional data obtained during early Over-The-Horizon-Backscatter operations will be used to improve generic 
ionospheric specification and prediction codes.    Development of a prototype radar-based turbulence sensor will be 
initiated for potential airbase use in avoiding regions of hazardous turbulence in clouds.    The prototype regional 
observing and forecasting system supported hy National Oceanic and Atmospheric Agency will be exercised extensively to 
conduct intensive mesoscale weather forecasting tests.    Forecaster effectiveness will also be evaluated in an automated 
operational environment. 

5. (li)    Program to Completion:    This is a continuing program. 

6. (U)    Milestones:    Not applicable. 
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Project: #06GL 
Element: #62101F 

Title: Air Force Geophysics Laboratory Operation Program 
  Title: Geophysics ^_ 

DOD Mission Area: Environmental and Life Sciences #522        Budget Activity: Technology Base #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project provides for operation of the Air Force Geophysics Laboratory, 
Hanscom AFB MA, including pay and related costs of civilian scientists and support personnel, travel, transportation, 
rents, communications, and utilities costs, procurement of supplies and equipment, and contractor support services. The 

| Air Force Geophysics Laboratory performs research and exploratory development in the geophysical sciences, i.e., geodesy, 
geokinetics, meteorology, optical physics, ionospheric physics, upper atmosphere physics, and space physics in support of 
the immediate or potential needs of Air Force operational systems. 

(U) RELATED ACTIVITIES: This project supports and complements all of the technical projects under this program element. 

(U) WORK PERFORMED BY: The program is managed by the Air Force Geophysics Laboratory, Hanscom AFB MA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: Plans and accomplishments are discussed in the overall program elengnt 
which is included in this submission. 

1. (U) FY 1981 and Prior Accomplishments: Not applicable. 

2. (U) FY 1982 Program: Not applicable. 

3. (U) FY 1983 Planned Program: Not applicable. 

4. (U) FY 1984 Planned Program: Not applicable. 

5. (U) Program to Completion: This is a continue.g program. 

6. (U) Milestones: Not applicable. 

7. (U) Resources: 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

RDT&E 1/.774 

Excludes 1 Oct 1981 civilian pay raise (4.8%). 

8.    (U)    Comparison with FY 1982 Descriptive Summary: 

16,453 17,921 

17,633 *       18,660 

FY 1984 
Estimate 

19,010 

Additional 
to Completion 

Continue, n 

Total 
Estimate 
Costs 

Not Applicable 

18,310 
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Title:    Optical/IR Properties of the Environments 
Title:    Geophysics 
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(U)    DETAILED BACKGROUND AND DESCRIPTION:    The objective of this project is to measure, model  and predict the optical 
and infrared properties of the earth, the atmosphere, and space environment; and to determine their effects on Air Force 
and Department of Defense surveillance, reconnaissance, and weapons guidance systems.    The optical and infrared properties 
of particular concern are background emissions of the earth, the atmosphere, the earthlimb, the celestial sky and 
near-earth space, and the transmissivity of the atmosphere.    As sensor technology continues to improve, the natural 
optical/infrared environment becomes a major factor in limiting the availability, sensitivity, range, and coverage 
capability of future electro optical/infrared systems including space-based systems.    Knowledge of both the spectral 
structure and the spatial/temporal structure of backgrounds and targets is required in order that both the spectral pass 
band of sensor optics and the electrical pass band in subsequent data processing be optimized. 

(U)    RELATED ACTIVITIES:    This project greatly benefits from research performed in Program Element (PE) 61102F, Defense 
Research Sciences.    Direct beneficiaries of the technology developed in this project include PE 63424F, Missile 
Surveillance Technology; PE 63428,  Space Surveillance Technology; PE 63402,  Space Test Program; PE 63707, Weather Systems 
(Advanced Development); PE 63435,  Intergrated Operational Nuclear Detection System; and PE 12431, Defense Support Program. 
The Defense Advanced Research P-ojects Agency is a principal sponsoring agency for many efforts in ground-aircraft- and 
satellite-based infrared and electro-optical surveillance, target signature and background measurements being conducted by 
Air Force, Navy and Army Laboratories.    As such, it performs an effective coordinating function jointly with Air Force 
development organizations through such activities as the annually conducted Space Surveillance Symposia.    Programs of a 
related or collaborative nature include the Defense Advanced Research Projects Agency's TEAL RUBY, and HALO.    Navy programs 
include studies of optical transmission in a marine environment and aircraft target signature measurements conducted by 
Naval Research Laboratory and Naval Weapons Center, respectively.    Army's Night Vision Electro-Optical Laboratory and 
Atmospheric Sciences Laboratory programs concentrate on battlefield conditions.    Navy and Army efforts are coordinated with 
Air Force Geophysics Laboratory as part of the Department of Defense atmospheric transmission plan.    Within the Air Force, 
efforts which relate are Armament Division Test Center's PAVE PRISM, Air Force Weapons Laboratory's Advanced Radiation 
Technology Program and the Avionics Laboratory's Systems Characterization Facility and tail-warning receiver development. 
Outside the Department of Defense, National Aeronautics and Space Administration activities include celestial  infrared 
emission measurements, atmosphere pollution measurements, and satellite remote sensing of meteorologies variables. 
Programs in this project are coordinated through several groups including the Technical Coordination Program,  Subgroup J 
Department of Defense; Atmospheric Transmission Modeling Annual Review Conference, Department of Defense; HALO Study Group, 
Defense Advanced Research Projects Agency;  Infrared information Symposia, Department of Defense; Strategic Surveillance 
Satellite Meetings, Defense Advanced Research Projects Agency;  Interagency Propulsion Committee Meetings, Department of 
Defense/National Aeronautics  and Space Administration; North Atlantic Treaty Organization RSG-8 of Panel  IV (AC 243) and 
selected Department of Defense study panels.    In addition, there is a coordinated and cooperative program in atmospheric 
nuclear weapons effects with the Defense Nuclear Agency. 
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Project #7670 Title: Optical/IR Properties of the Environments 
Program Element: # 62101F Title: Geophysics 

DOD Mission Area: Environmental and Life Sciences #522      Budget Activity: Technology Base #1 

(U) WORK PERFORMED BY: Air Force management of this project is provided by the Air Force Geophysics Laboratory, Hanscom 
AFB, MA. There were 11 contractors performing work under 17 contracts utilizing FY 1981 PE 62101F funds. The contractors 
were Utah State University, Logan, UT; University of California, San Diego, CA; Boston College, Boston, MA; Sonicraft, 
Chicago, IL; University of Lowell, Lowell, MA; Colorado State University, Fort Collins, CO; University of Wyoming, 
Laramie, WY; Aeronutronic Ford, Newport Beach, CA; Photometries, Burlington, MA; Aerodyne, Bedford, MA; Visidyne, 
Burlington, MA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAM: 

1. (U) FY 1981 and Prior Accomplishments: Project 7670 is described separately in a descriptive summary for the 
first time. As part of the Department of Defense atmospheric transmission program, the world standard data base of 
atmospheric gas spectroscopic quantities was created by this project. This data base is maintained, updated, and 
distributed to all military and civilian groups requiring it. In addition to the data base on uniformly mixed atmospheric 
gases and selected trace gases, the following computer codes have been developed. 1) The Low Resolution Transmission Code 
has advanced to the fifth edition. Calculations, both of atmospheric transmission and of radiance, are  now readily made 
for a selection of model atmospheres and arbitrary slant püths through the atmosphere. Tactical theater requirements will 
continue to be &  dominating factor in determining the future direction of this research. This fifth edition also includes 
verified aerosol scattering models. 2) The High Resolution Transmission Code utilizes the data base at infinite resolution 
and can be degraded in resolution to match any desired instrument function. 3) The Fast Atmospheric Signature Code 
implementation of the High Resolution Transmission Code now p-jvides accelerated line-byline calculations extending into 
the microwave spectral region from the visible. This project has a long history of innovative instrument development and 
of measurements of atmospheric infrared background radiation, both for the natural atmosphere and during nuclear weapons 
tests. Essentially the entire data base of infrared background measurements upon which atmospheric, celestial and 
zodiacal background radiation models are based have been carried out, either within this project, or in promotion of the 
advantages of Michelson interferometry as an observing tool, and the realization in practical instruments of the gains in 
detectivity which arise from the reduced thermai background radiance levels in sensors held at cryogenic temperatures. 
The best of these techniques are combined in the Cryogenic Infrared Radiance Instrumentation for Shuttle sensors; the 
first of these is scheduled for an early space shuttle flight to provide a mid-latitude baseline of infrared spectral 
structure of the earthlimb radiance as seen from space. In anticipation of the needs of the Miniature Homing Vehicle and 
Space Based Surveillance System programs at Space Division, technology developed in this project has been successfully used 
in rocket probe measurements of the infrared zodiacal light background. The resulting model of the ultimate background 
limiting the performance of cold body tracking and surveillance systems will serve the needs of space defense system 
planners for the foreseeable future. EXCEDE, the highest power electron accelerator space expariment ever attempted, was 
successfully conducted from a rocket platform. The benchmark data obtained will be a cornerstone of the Defense Nuclear 
Agency nuclear scenario infrared background codes used for Department of Defense systems performance analyses. Using a 
research version of those codes, this project provided data and models of atmospheric nuclear burst backgrounds as input 
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to programs at Space Division, simulating surveillance system response under stressed conditions.    This project 
instruments and operates a flying infrared laboratory in a KC-135 aircraft.    Atmospheric nuclear tests have been 
documented in the infrared from this platform, as well as airglow and aurora.    Measurements made from this aircraft 
represent the greatest part of the data base of specral and spatial  infrared signatures of in flight aircraft from all 
aspects and against varied backgrounds.    This project develops the infrared sensors and carries Out the measurements which 
are reimbursed by Missile Surveillance Technology program.    These include the Balloon Altitude Mosaic Measurements which, 
to date, have provided the existing data base of background measurements against which to test the staring mosaic sensor 
concept, and the Multispectral Measurements Program which is producing the data base of spectral and spatial signatures of 
small post-bocst vehicle rocket engines. 

2.    (U)    FY 1982 Program:    The first Cryogenic Infrared Radiance Instrumentation for Shuttle payload will be 
delivered for integration to the space shuttle pallet.    It will determine the infrared spectrum of atmospheric background 
radiation in mid-latitude regions as seen from space.    It also w*!l measure and characterize the contamination environment, 
ihat military infrared sensors will encounter on subsequent shuttle flights.    Two Long-Wave Infrared radiometric probe 
measurements of the celestial background are scheduled.    An Earth Limb Infrared Atmospheric Structure probe flight will 
determine the spatial structure of short wave infrared atmospheric background radiance in the auroral region.    A cryogenic 
field-widened interferometer probe flight will obtain short wave length infrared spectra of the atmosphere during an 
auroral event. Other major thrusts include:    The formulation and testing of techniques to enable operational prediction 
of weather parameters adversely impacting electro-optical systems performance.    The Transportable Optical Atmospheric Data 
System will begin deployment to various locations to study specific adverse weather conditions, beginning with 
participation in the SNOW 1A measurement program in Vermont.    This technology forms part of the data base upon which the 
Tactical Decision Aid development depends. A model compatible with the Low Resolution Transmission Code will be completed 
which treats radiation transport by multiple scattering in atmospheres containing both molecular and aerosol 
constituents.    Development of an application oriented atmospheric transmittance and radiance model, oased on the Fast 
Atmospheric Signature Code algorithm will be completed.    It includes spherical geometry for any slant path ana a choice of 
model atmospheres and aerosol distribution models.    Ground tests of a new millimeter wavelength spectrometer will be 
conducted.    This instrument is planned for installation in the KC-135 flying infrared laboratory.    Observation of earth 
and atmospheric radiation background and target signatures in the millimeter region are required for weapons and 
surveillance systems development.    The thi   I flight in the Target Engine Module series will be conducted under *he 
MuUispectra! Measurements Program.    In-siui measurements of the spectral, spatial mti temporal signatures of a moderate 
thrust post-boost vehicle engine will be obtained.    In the Balloon Altitude Mosaic Measurement Program, balloon altitude 
spectral  ar\d radiometric short wavelength infrared measur foments under low solar scattering angle conditions and against 
mountains and high lakes dre planned. 
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3. FY 1983 Planned Program: Instrumentation development and fabrication for the Cryogenic Infrared Radiance 
Instrumentation for Shuttle 1A flight to obtain the detailed spectral and spatial infrared structure of the earthlimb and 
aurora from space shuttle platforms will continue. This data base will provide the critical design criteria for advanced 
surveillance, detection and tracking systems. High altitude rocket probes will be flown to measure, radiometically, the 
long wavelength infrared earthlimb and celestial background. The results from the Zodiacal Infrared Program will be made 
available to system planners as a model of the diffuse zodiacal infrared radiance in the galactic plan. Data from the 
Earthlimb Infrared Atmospheric Structrure rocket probe measurements of auroral and airflow emissions will be analyzed and 
modeled to provide a first order capability to predict short wavelength infrared background clutter. Construction of a 
rocket probe version of the Cryogenic Infrared Radiance Instrumentation for Shuttle sensor will be initiated. This 
Spectral/Spatial Infrared Radiometer Interferometer, Telescoped will be launched into an aurora In FY 198*. In other 
efforts, measurements relating to optical quantities and meteorological variables in Germany will continue in cooperation 
with the Army's Atmospheric Sciences Laboratory. They will characterize the vertical structure of haz^s and fogs under 
low visibility conditions. Locally optical/infrared transmission will be studied under well documented conditions of 
snow, rain, fog, and heavy haze. The Low Resolution Transmission Code will receive a subroutine for calculating the 
background radiation field from scattered solar or lunar radiation. The Fast Code implementation of the High Resolution 
Transmission Code will be applied to engine plume signatures. Airborne measurements of terrain and cloud backgrounds in 
the submillimeter spectral region will begin. Airborne infrared spectral measurements of targets will be extended to long 
range with the use of telescopic instrumentation. The first of the High Performance Target Engine Measurements in the 
Multispectral Measurements Program will take place. 

4- (u) FY 1984 Planned Program: Data from the Cryogenic :nfared Radiance Instrumentation for Shuttle will 
provide the first links to a synoptic mode! of auroral and airglow spectral and spatial structure. The EXCEDE rocket 
probe flight will measure the spatial profile of ultraviolet, visible and infrared emissions induced in the upper 
atmosphere by a 100 kilowatt electron accelerator. This dosing of the atmosphere and associated measurements provide a 
calibration of effects produced by atmospheric nuclear detonations. These and other data will continue to find 
application in weapons effects codes used in surveillance system simulation programs. The data from local and 
Europe-based correlated measurements of optical/infrared transmissions and meteorological variables will be used to 
establish a statistical data base relative to the vertical structure of hazes and fogs. The Low Resolution Transmission 
Code will incorporate new band model parameters for uniformly mixed and trace gases, and the procedure will be applied to 
non-equilibrium atmospheric rac'iance problems. The second High Performance Target Engine Model flight will take place, 
extending the data base of measurements of atmospheric interaction radiation associated with post-boost vehicle rocket 
engine exhausts. The NKC-135 infrared laboratory aircraft will continue to be used for selected target and background 
measurements and will take measuremants in support of the TEAL RUBY experiment. 

6] 

■ «a* 



t 

Project #7670 
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Title: Optical/IR Properties of the Environments 
Title: Geophysics 

Budget Activity: Technology Base #1 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 

7. (U) Resources: 

FY 1981 
Actual 

4,546 

FY 1982 
Estimate 

5,317 

8. (U) Comparison with FY 1982 Budget Data: 

4,700 4,900 

FY 1983 
Estimate 

5,800 

6,100 

FY 1984 
Estimate 

6,285 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs  

Kot Applicable 
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FY 1983 PvDToE DESCRIPTIVE SUMMARY 

Program Element:  *62102F 
DOD Mission Area:  Engineering Technology (ED), *523 

(U) RE3CJRCES (PROJECT LISTING)($ in thousands): 

Title: Materials 
Budget Activity:  Technology Base, #1 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

06ML    Laboratory Operations 
2417    Thermal Protection Materials 

I  2418    Metallic Structural Materials 
2419 Nonmctallic Structural 

Materials 
2420 Aerospace Propulsion Mate ials 
2421 Fleid, Lubricants and Fluid 

Containment Materials 

2422 Protective Coatings and 

Materials 
242 3    Electromagnetic Windows and 

Electronic Materials 

Total 
FY 1981 FY 1982 FY  1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

38,285 42,156 46,174 49 ,866 Continuing Not  appli» 

14,408 14,734* 15,632 15,874 
2,877 3,385 3,993 4,280 
4,900 5,460 5/27 6,630 

4,300 4,807 4,970 5S950 
3,000 3,462 4,219 4,350 

2,800 3,365 3,795 3,903 

2,700 3,173 3,695 4,098 

3,300 3,750 4,243 4,781 
*Excludes 1 Oct 81 Civilian Pay Raise. 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program element conducts the entire Air Force exploratory 
development program in materials.  It develops new and improved materials which are required to meet the Increased 

performance, reliability and survivability of current and future aerospace systems.  The needs of Air Force aircraft, 
spacecraft and missiles are specialized and unique and cannot be satisfied by research and development directed solely 
at civilian needs.  The program also provides management and operational support for the Materials Laboratory, Wright- 
Patterson Air Force 3ase, OH, as the Air Force agency concerned with ail aspects of materials research, development and 
manufacturing technology. 

(U) BASIS FOR FY 1083 RDT&E REQUEST:  The FY 1983 program represents a 4.5 percent real growth over FY 1982.  The FY 
!983 hinds will be used to support materials technology programs which address current and projected deficiencies in 
routerials technology which impact the Air Force mission.  The projects conducted under this program element, while 
addressing ail Air Force materials needs, will highlight metal-matrix composites and rapid scVdificatlon powder metal 
lurgy; erosion resistant carbon/carbon composites for strategic reentry vehicles and higher performance, more fuel 

efficient gas turbine engines; the reduction of critical/strategic metals content la current and future systems; and 
method» of protecting both personnel and systems from the effects of high energy laser radiation.  Emphasis will 
continue to be on chose technologies which are currently deficient to meet Air Force systems needs; and will balance 
materials performance, durability, reliability and cost, 
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Program Element:  #62102F 
DOD Mission Area;  Engineering Technology (ED), #523 

Title:  Materials 
Budget Activity:  Technology Base, #1 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RUT&E Funds 

(U) OTHER APPROPRIATION FUNDS: 

Military Construction 

FY 1981 

37,600 

FY 1982 

Estimate 

A4 ,000 

FY 1983 

Estimate 

53,800 

20,600 

FY 1984 

Estimate 

Total 
Additional      Estimated 

to Completion   Costs 

Continuing Not applicable 

16,768 

The $7,626 million reduction in FY 1983 vri 

composites for nosetips and heatshields of 
1 delete or delay programs to: develop erosion resistant carbon/carbon 

maneuvering reentry vehicles; new atrfanita and radome materials; strategic 
penetration aids; erosion resistant infra ;d window material for use at Mach 2+; carbon/carbon composites for aircraft 
and cruise missile engines; and the adhesive bonding, thick laminate processing and nondestructive testing necessary 
for successful application of composite n-terials to large aircraft such as air-launched strategic missile carriers 
and advanced technology bombers. 
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Program Element:  #62102F 

DOD Mission Area: Engineering Technology (ED), #523 
Title: Materials 

Budget Activity:  Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The objective of this program is to develop new and improved aerospace 

materials; provide reliable materials property design data for new materials; to better utilize existing materials; 
and to maintain the Materials Laboratory a? the center of Air Force expertise on operational materials problems, 
materials processing and materials failure analysis.  All areas of materials development and processing are addressed 
with special emphasis on thermal protection materials for strategic reentry vehicles and missile propulsion; metal 
and nonmetallic structural materials; all materials used to make turbine engines; oils, hydraulic fluids, seals and 

sealants; coatings for protection from environmental and laser damage; nondestructive inspection and corrosion preven- 
tion techniques; and electronic/electromagnetic materials for infrared detectors, space surveillance systems, optical 
components for high energy laser systems, and semiconductor devices.  This program element is not only the primary 
technology base materials exploratory development effort in the Air Force, but also it provides technical support to 
other Air Force and Department of Defense agencies and is partially reimbursed by those agencies for the services 
rendered. The Materials Laboratory is fully reimbursed for basic research efforts by PE 61102F, Defense Research 
Sciences.  The project break reflects the best estimate considering these anticipated reimbursements, ut may require 
adjustment to the degree that reimbursements are actually earned. 

(U) RELATED ACTIVITIES:  All three military services, Defense Advanced Research Projects Agency, the National 
Aeronautics and Space Administration, the Department of Energy, and industry, through the Independent Research and 
Development program, carry out research and development programs in materials technology specifically related to 
their requirements. Coordination is provided by the exchange of planning documents, Joint agency technical planning 
committees, and activities such as the Department of Defense Metal-Matrix Composite Steering Committee, the Materials 
Development Coordination Committee for Advanced Strategic Reentry Vehicles, the Department of Defense Materials and 
Structures Technology Conference, and the Tri-Service Laser Hardened Materials and Structures Croup. These joint 
planning meetings and materials coordination activities highlight the specialized materials requirements of each 
organization and are determining factors in the formulation of complementary, nonredundant materials research and 
development programs.  Interface with industry and the civilian community is reinforced by active participation in 
academic and professional organizations and societies.  This program element receives specific input from PE 61102F, 
Defense Research Sciences, and provides technical output to other program elements such as PE 6321 IF, Aerospace 
Structures and Materials, and PE 7861 IF, Manufacturing Technology. 

(u^ M0RK PERFORMED BY:  The Materials Laboratory, Wright-Patterson Air Force Base, OH, is the organization responsible 
for the management of this program. Tea major contractors in FY 1981 were:  Avco Corporation, Greenwich, CT; General 
i:iectric, Schenectady, NY; General Dynamics, St. Louis, MO; Honeywell, Minneapolis, MN; Hughes, Culver City, CA; 

McDonnell Douglas Corporation, St. Louis, MO; Rockwell International, El Segundo, CA; Systems Research Laboratories, 
Beavercreek, OH; United Technologies, Sunnyvale, CA; and University of Dayton Research Institute, Dayton, OH.  In 
addition to the above, there are 49 other industrial contractors, 24 non-profit contractors and a total of 148 
contracts. 

(U) PROCVIM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l*  (u* FY 1981 and Prior Accomplishments:  Developed the carbon/carbon composites used in the Minuteman III and MX 
strategic reentry vehicles nosetlp's tc achieve required syetem target accuracies and the carbon/carbon for the MX rocket 
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Program Element:  I62102F Title:  Materials 
DOD Mission Area:  Engineering Technology (ED), #523 Budget Activity:  Technology Base, #1 

motor nozzles. A nonflammable hydraulic fluid and associated system seals were developed for use in new military 
aircraft to reduce the Air Force's $12 million per year average loss to hydraulic related fires which, between 1965 
and 1980, effected 156 aircraft, killed 5, and injured 13 personnel.  The increased performance and reliability of 
current jet engines was made possible through improved materials for discs, blades, vanes, fans and compressors, and 
gas path seals developed under this program element.  Initiated programs to conduct Department of Defense and Congres- 
sionally directed emphasis of erosion resistant carbon/carbon and metal-matrix composite technologies.  Erosion 
resistant radome coatings were developed which give a tenfold decrease in maintenance requirements and are in use on 
most Air Force and commercial aircraft.  Infrared and laser window materials were developed which made possible current 
weapon systems like PAVE TACK and high energy laser devices.  New coatings (paint) for visual and infrared camouflage 
were successfully formulated and are now in use on A-10, F-15, F-16 and other operational aircraft.  Developed the 
technologies which made possible the advanced composite materials such as boron and graphite reinforced epoxies, and 
developed the advanced superplastic forming titanium metalworking. 

2-  (U) FY i982 Program:  The FY 1982 program will continue the support of erosion resistant carbon/carbon and 
raetal-matrix composite technologies.  Increased emphasis will be placed on rapid solidification rate powder metal 
technology.  The applicability of ceramics and carbon/carbon composites to gas turbine engines will be determined and 

Increased emphasis on tactical applications.  Also highlighted will be synthetic hydrocarbon chemistry; contamination 
control in space; aircraft paints, coatings, and stripping techniques compatible with environmental restrictions, as 
well as a broadly based program in nondestructive inspection technology designed to increase detection capability while 
decreasing the requirement for human judgements. 

3-  (U) FY 1983 Planned Program:  The FY 1983 planned program will continue active support of rapid solidification 
rate powder metallurgy and erosion resistant carbon/carbon composite technologies.  Laser hardened materials technology 
will emphasize means to protect satellite and tactical electro-optical systems from pulsed laser damage.  Programs will 
be initiated to develop, jointly with the Defense Advanced Research Projects Agency, those materials and processing 

|  technologies necessary to allow industrial base advanced manufacturing methods using robots with artificial intelligence 
| and real-time production process control.  Materials development will be initiated on n*w types of strategic reentry 

vehicle antennc windows.  Programs will be initiated in nondestructive Inspection of large composite structures which 
will be required for next generation fighter, bomber and cargo aircraft.  Other FY 1982 programs will be continued 
with emphasis determined by the results in FY 1981 and FY 1982. 

A# (U) Ü. 1984 Panned Program: Developments discussed in the FY 1983 planned program will continue, with eraphas* 
«Pendent upon the results obtained in FY 1982 and FY 1983. Delayed programs in high temperature adhesive« and sealant 
ill be initiated to address operational problems; as will n*w construction techniques in strategic reentry vehicle 

de 
w 
ncsetip and heatshieIds. 

b.  (U) Program to Completion:  This Is a continuing program. 

o.  (U) Milestones:  Not applicable. 
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Project:  0Q6ML 

Program Element:  I62102F 

DOD Mission Area: Engineering Technology (ED), #523 

Title: Materials Laboratory Operations 

Title: Materials 

Budget Activity:  Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This project supports activities required to operate the Materials Laboratory 

and includes the pay and related costs of civilian scientists, engineers and supporting personnel, travel, transporta- 
tion, rents, communications, utilities, procurement of supplies and equipment, and coat factor support services. The 
Materials Laboratory is resoonsible for the Air Force exploratory and advanced development programs in the area of 
materials technology, a portion of the basic research program in materials, and for the Air Force Manufacturing Tech- 
nology program.  The laboratory provides technical suport to current and future system program offices, the Air Force 
Logistics Command, and the operational commands.  It also maintains a quick reaction capability to respond to opera- 
tional problems involving technology, materials application, and failure analysis. 

(U) RELATED ACTIVITIES:  This project supports and complements all of the technical projects under this program element 
as well as all other projects and programs managed by the Materials Laboratory. 

(U) WORK PERFORMED BY:  The Materials Laboratory, Wright-Patterson Air Force Base, OH, is the organization responsible 
for management of the projects included under the Materials p» j:r.m. 

(I') PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  Not applicable. 

2. (U) FY 1982 Program:  Not applicable. 

3. (U) FY 1983 Planned Program:  Not applicable. 

A.  (U) FY 1984 Planned Program:  Not applicable. 

5. (10 Program to Completion:  Not applicable. 

6. (U) Milestones:  Not applicable. 

7. (U) Resources: 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 

Estimate 

15,632 

FY 1984 
Estimate 

Additional 

to Completion 

RDT&E (3600) 14,408      14,734 

8.  (U) Comparison with FY 1982 Descriptive Summary: 

RDT&E (3600) 12,702      13,976     14,276 
Increase in FY 1983 budget due to impact H

C
 1 Oct 81 civilian pay raise. 

15,874   Continuing 

Continuing 

Total 

Estimated 
Costs  

Not applicable 

Not applicable 
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Project: £2418 
Program Element:  »62102F 

DOD Mission Area: Engineering Technology (ED), #523 

Titie: Metallic Structural Materials 
Title: Materials 

Budget Activity: Technology Base, #1 

(U) JETAIL7P BACKGROUND AND DESCRIPTION:  The objective of this project Is to develop and apply metallic structural 
materials and process technology to reduce acquisition and maintenance coots, to improve structural life and reliability 
and improve performance of Air Force aerospace structural systems. This encompasses the development of metallic 
materials and processes to give alloys having high toughness/density ratios, better processing and joining techniques, 
higher use temperatures, and more predictable properties« Nondestructive measurement, evaluation, and inspection 
techniques are developed to allow greatei ^u^iity assurance and service life Inspection.  Systems support in the forms 
of failure analysis, repair techniques, and Inspection is provIJed to the operational and logistic commands. 

(U) RELATLD ACTIVITIES:  In the area of metallic materials, all Department of Defense services, the Defense Advanced 
Research Projects Agency, the National Aeronautics and Space Administration and many industrial and academic organiza- 
tions conduct programs related to the Air Force effort.  Coordination is provided by joint agency technical committees, 
exchange of planning documents, technical symposia and the Department of Defense Materials and Structures Technology 
Conference.  These activities assure that the unique and specialized materials requirements of each service are being 
met and wher? development goals are similar„ the efforts are complementary. 

(U) WORK PERFORMED BY:  The Materials Laboratory, Wright-Patterson Air Force Base, OH, is the organization responsible 
for the management of this program.  The tea uajor contractors for FY I?bi were:  Rockwell International, El Segundo, 
CA; Systems Research Laboratories, Dayton, OH; University of Dayton Research Institute, Dayton, OH; University of 
Cincinnati, Cincinnati, OH; Universal Technology Corporation, Dayton, OH; Westinghouse Corporation, Pittsburgh, PA; 
Battelle Memorial Institute, Columbus, OH; Miami University, Oxford, OH; United Technologies, Sunnyvale, CA; and Avco 
Corporation, Greenwich, CT.  In addition to the above, there .,re 9 other industrial contractors, 5 non-profit 
contractors and a total of 33 contracts. 

<u) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U> FY 1981 and Prior Accomplishments:  Superplastic forming and diffusion bonding technologies were developed 
to reduce the cost of titanium processing to a level which made it usabl» in aircraft systems.  The enabling technology 
for metal-matrix composites was developed jointly with the Defense Advanced research Projects Agency. Nondestructive 
inspection technologies were developed which now serve as the basis for Air "orce manufacturing, field maintenance, and 
depot inspection procedures*  Precision metal casting techniques were developed which, when applied to Air Force cruise 
missile manufacture, nave a projected production ^ost savings of over $150 filHon. 

2. (U) FY 1982 Program: The FY 1982 program will emphasize metal-matrix technology. Improved system performance 
and life expectancy will be sought by developing new powder metal alloys of aluminum, titanium and nlckle based super- 
alloys by rapid solidification rate powder forning techniques. Additional emphasis will be given to reducing the need 
for high cost, short supply metals such as cobalt and chromium by developing new alloys with little or no auch critica* 
strategic uateiials, and improved metal working techniques to reduce waste. Improved metal working thrusts in non- 
destructive evaluation technologies will Include: improved ultrasonic and eddy current inspection methods, new liquid 
penetrani inspection processes for use by field inspection facilities, Improved ultrasonic signal processing techniques 
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Project:  #2418 
I'rograra Element:  #62102F 

DOD Mission Area:  Engineering Technology (ED), #523 

Titie: Metallic Structural Materials 
Title: Materlajs 

Budget Activity: Technology Base, #1 

which will increase the reliability of inspection of complex shapes, and the development oi inspection techniques for 
carbon/cajton composite structures. 

3.  (Ü) FY 19C3 Planned Program: The FY 1983 program will build on the accomplishments of the FY 1982 program and 
will continue to emphasize metal-matrix composites.  Support to the Department of Defense/Tri-Seivice program in Rapid 
Solidification Powder Metal Technology will be continued with a goal of reducing the cost of thick titanium airframe 
structures by 40-60 percent through Improved titanium powder metallurgy.  The development of nondestructive inspection 

techniques will be initiated for crack detection in the inner vings with a goal of decreasing current costs of over $150 
per fastener to $5 per fastener.  Programs to improve technology for field/depot maintenance procedures will continue. 

*'  <u- FY 198^ Planned Program:  Developments discussed in the FY 1983 planned program will continue with charges 
in emphasis dependent upon results obtained during FY 1982 and FY 1983.  Potential areas or emphasis are improved 
forging technology, rapidly quenched titanium powder, low density aluminum, and highly automated nondestructive inspec- 
tion techniques. 

5. (U) Pr^ram to Completion:  This is a continuing program. 

6. 'U) Milestones:  Not applicable. 

7. (U) Resources: 

FY 1982    FY 1983    FY 1934    Additional FY 1981 
Actual 

Total 

Estimated 

KDT&E (3600) 4,900 5,480 5,627 

8.    (U)   Comparison with  FY  1982 Descriptive  Summary; 

RDT&E (3600) 5,100 5,800 7,900 

6,630   Continuing 

Continuing 

Not applicant* 

Not applicable 

The $2,273 million reduction in FY 1983 will decrease planned support to the Department of Defei.se Rapid Solidification 

Powder Metal Technology piogram and delay programs to reduce manufacturing costs by iicproving metal removal processes 
and Inspection techniques. 
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FY  1983 RDT&E DESCRIPTIVE SUMMARY 

Program Klement:    E62201F 
DOD Mission Area:     Engineering Technology  (ED)» #523 

(U)   RESOURCES (PROJECT LISTING)($ in thousands): 

Title:    Aerospace  Flight Dynamics 
Budget Activity:    Technology jjjjHggj #1. 

Total 
FY  1981 FY   i982 FY  1983 FY  1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

55,686 55,155 61,219 65,184 Continuing Not appli< 

28,497 30,133* 31,809 32,358 
6,369 5,799 7,353 7,915 
5,179 4,756 5,495 6,228 
6V953 6,342 7,290 8,274 
8,688 8,125 9,272 10,409 

Project 
Number       Title 

TOTAL  FOR  PROGRAM ELEMENT 

06FF Laboratory Operations 
2401 Structures ;nd Dynamics 
?402 Vehicle   Equipment 
2403 Flight Control 
2404 Aeromechanics 

♦Excludes  1  Oct 81  Civilian Pay Raise   (4.8Z) 

(U)   BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:    This exploratory development  program provides the  flight  vehicle 
technologies required  for the  design and development of  future  aerospace  vehicles  (aircraft,  missiles,  and  spacecraft) 
and  for  the  improvement of  current vehicles.     It encompasses the  technical areas of  structures,  aerodynamics,  aero- 
thermodynamics,  flight performance analysis,  vehicle  dynamics,  flight  control, crew station design, crew escape and 
recovery, environmental  control, mechanical   subsystems,   survlvability/vulnerability,  and  technology integration.    The 
program also provides for  the  operational  support and management of  the  Flight  Dynamics Laboratory,  Air  Force Wright 
Ai-ronautical Laboratories,  Wright-Patterson Air  F»rce  Base, OH. 

(U)  BASIS FOR FY  1983  RDT&E REQUF.ST:    Tue  FY   1983 orogram represents 7.2 percent  real  growth over  FY   1982.    This growth 
will  be  used  to develop  flight  vehicle  technologic« which enhance  the  capabilities of  future  aerospace  vehicles and 
improve   the  capabilities of existing vehicles,    ttew design  techniques and criteria are  to be  developec  for  structures 
built  of  composite materials which consider  fatigue and  fracture  toughness,  as well as the  usual   stress loading, 
deflection and geometry.    Test procedures will  be  developed  for  the  reliability evaluation of avionics equipment  through 
ttie use  of  accelerated environmental  testing which will produce  results in agreement with actual  field experience. 
Technologies will be explored which offer  solutions to  the  problem of  sustaining combat  operations off of damaged 
runways and alternate   surfaces.     Integrated control concepts will  be  developed w.iich  support  alternate  penetration 
tactics which will enhance  t e   survivability of  fighter/attack and  bomber aircraft.    Aerodynamic prediction techniques 
will  be  developed and expanded  to address new flight  vehicle  problems  such as higher   speeds,  reentry  vehicles,  weapons 
bay and weapons release  problems, and new configurations designed  for  low observability. 
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Program Element:    I62201F 
DOD Mission Ares:    Engineering Technology (ED), #523 

(U)   COMPARISON WITH FY  1982 DESCRIPTIVE SUMMARY: 

Title :    Aerospace  Flight Dynamics 
Budget Activity:    Technology Base, #1 

TOTAL  FOR PROGRAM ELEMENT 

(«j)   OTHER APPROPRIATION FUNDS: 

Military Construction 

FY  1981 

52,300 

9,700 

FY  1932 
Estimate 

56,100 

FY  1983 
Estimate 

73,000 

Ft  1984 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Coots  

Not applicable 

2,663 
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Program Element:    »62201F Title:    Aerospace  Flight Dynamics 
DOD Mission Area:    Engineering Technology (ED), #523 Budget Activity:    Technology Base, #1 

(U)   DETAILED BACKGROUND AND DESCRIPTION:    This program element  supports work in many  scientific disciplines and 
technical domains.    The  Structures anc  Dynamics araa includes the use of metallic, nonmetallij, and composite 
materials, processes, and techniques for  fastening, Joining, and bonding;   load analysis and testing;   fracture and 
fatigue  investigations;  aeroelasticity,  flutter,  vibration, and acoustics.    Vehicle  Equipment includes landing 
gear components;  pivots and bearings;  environmental control  systems;   survivability/vulnerability;  and crew 
accommodation,  protection and escape.    The  Flight Control area involves flight control  systems,  control aug.   ntation, 
all-weather operation, cockpit configuration and displayf, and  flight and ground  simulation.    Aeromechanics deals 
with aerodynamics,  agility, aerodynamic heating,  aircraft and propulsion  system integration,  wind tunnel  testing, 
and configuration research.    The  ultimate objective  of all efforts in these  areas is to provide  the advanced  flight 
vehicle   technology which forms the  base  for developing effective, efficient,  and economical weapon  systems to 
perform the Air  Force misoion.    This program elekaent,  in addition  to being the primary technical base exploratory 
development effort  in  flight vehicle  technology,  provides technical  support  to other  Air  Force  and DOD agencies 
and receives partial reimbursement  for  the   services provided. 

(U)   RELATED ACTIVITIES:    This program receives technology inputs from In-House Laboratory  Independent  Research 
(PE 6I101F),  Defense  Research Sciences (PE 6U02F)  and  from Materials (PE 62102F),  as well as from the produces 
of other  national and international reeearch and davelopment activities.     In turn,  the  technology product of  this 
program is applied  to Flight Vehicle  Technology  (PE 63205F),  Aerospace  Structures & Material.,  (PE 6321 IF),  Aircraft 
Nonnnclear  Survivability  (PE 6324<F), Advanced Fighter Technology  Integration  (PE 63245F), and other advanced 
development, engineering development,  and  system development programs.    Joint and cooperative  projects are  conducted 
with other  laboratories,  cth* r Air  Force organizations,  the  Army,  the  Navy,  National  Aeronautics and  Space  Adminis- 
tration,  and  foreign countries.    Coordination «n\ avoiiance  of duplication of effort  is accomplished with these 
agencies,  academic institutions, and  indjstry through exchange  of  information,  coordinating and advisory groups, 
technical  reviewo and  seminars,  professional  societies and meetings,  and  in  the  preparation of  formal  Department 
of  Defense  documents such as Technical  Area Descriptions and Technical  Reports. 

(U) WORK PERFORMED BY: Work under this program Is performed in-house by the Flight Dynamics Laboratory and under 
contracts managed by thar laboratory. The laboratory makes use of in-house facilities and other Air Force, Government 
and industry facilities. The ten roajc contractors are: Rockwell International, Loa Angeles, CA; The Boeing Company, 
Wichita, KA; General Dynamic»:, Fort Worth, TX; Systems Control, Inc., !»3lo Alto, CA; McDonrell Douglas, St. Louis, MO; 
McDonnell Douglas Astronautics-East, St. Louis, MO; Calspan, Buffalo, NY; Grumman Aerospace, Bethpage, NY; Bunker-Ramo 
Corporation, Westlake Village, CA- Northrop Corp., Hawthorne, CA. Currently there are 79 total contractors and 226 
total  contracts;   foui   are  overseas contracts. 
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Progran? Element:    »62201F 
ÜOD Mission Area:    Engineering Technology (EP), 1523 

(U)   PROGRAM ACCOMPLISHMENTS AND FUTURS PROGRAMS: 

Title:    Aerospace  Flight Dynamics 
Budget Activity:    Technology Base, #1 

1. (U)   FY  1981  and Prior Accomplishments:     Significant  accomplishments include:     (1)  development  and evaluation of 
an advanced  cyrogenic cooler  for  forward looking infrared  (FLIR)   sensor   systems which would   significantly reduce  the 
operational and  support  costa,   (2)   flight  test  of  a closed  loop digital  flight  control  system using a multiplex data 
bus,  this capability provides the  building block for  future   systems with increasingly complex capabilities,   (3)  detailed 
analysis and evaluation of F-4 aircraft operating on damage-repaired runways led to interim guidance  for operation of 
the  fleet  and potential modifications to improve  fleet capabilities,  (4)  an advanced head up display was developed  for 
the KC-J35 boon; operator which offer % both improved  safety and operational effectiveness in aerial refueling operations, 
(5)  a  series of aero configured missiles were evaluated  starting from unconstrained aerodynamic configurations and 
then converged on configurations which considered  the  design compromise« of propulsion  integration as well  is  Subsysteme 
packaging and realistic control requirements.    A 10CK   improvement was demonstrated  in the  vehicle  lift-to-drag ratio 
which directly  translates into a doubling of  the  missile  range,  (6)  Two  laminate  bird proof  canopies for  the  F-16A 
were  developed and  safety of  flight qualified.    Technology developed,  during  the  improved windshield protection program, 
provided  the  new  structural  concepts,   transparency configurations and  improved materials required  for  the  F-16A'a 
protection against  flight hazards including blrdstrikes. 

2. (U)   FY  1982  Program:     Develop,  apply and evaluate  new unsteady aerodynamic prediction cethods and obtain 
corresponding experimental data in the  difficult  transonic flow regime.    Better prediction not only improves under- 
standing of  these  phenomena  but  also allows for  improved  flight  vehicle  design.     New efforts will  be  initiated  to 
develop accelerated environmental  test  techniques which will  provide  good correlation with field reliability experience. 
Better  correlation leads to correction of design problems early in  the equipment   life  cycle  and  improved repair  and 
spare  parts  logistics.    Continue  the  development and maintenance  of  the   Air  Force  Srability and  Control  Data Compen- 
dium,  better known as DATCOM,  and  its computer  implementation,  Digital  DATCOM.     DATCOM is the  free  world  standard  for 
estimating  stability and control  characteristics of aircraft  conceptual designs.     DATCOM will  be extended  to missile 
configurations.    Tests will  be  conducted  to gather data which will  verify and  validate  aerodynamic  heating prediction 
techniques.    Currently,  only  simple  shapes  such as cones and  cylinders can be  predicted with confidence.    Emphasis will 
be  placed on developing a  technical  base   for  maneuvering reentry vehicles,   space-based radar,  high altitude  optics,  and 
high energy  lasers. 

3. (U)   FY  1983  Planned  Program:     Develop  and demonstrate efficient   large  aircraft  composite  design concepts which 
exhibit  minimum weight and volume,  meet  the required  structural and  low  signature performance, and have  high potential 
for producibility,  repairabllity and durability at  acceptable  cost.    Design,  develop and  fabricate  a  laboratory  system 
to apply dynamic   toads through the   landing gear  ro aircraft   (up to  F-Ul   site)  and evaluate   their  capab'.llty  to operate 
from bombdamaged,  repaired,  unrepaired or   semi-repaired  fleldc.     Improve  current air-to-surface  visual  simulation 
capability of  the LAMARS  flight   simulator  required  for  advanced  fighter   flight  control and weapon«  systems integration. 
Improve  and  provide  more  responsive  test  model  development and comprehensive   test  data  for experimental  aerodynamic 
research and development  programs.    Expand  current computational programs to  support design evaluations and concept 
optimizations for  boost-glide/lifting entry venlcies for  advanced solitary  space  capability.     Reduced  funding will 

■onstrain  i\ut  rate  of  technology growth In  structures,  dynamics,  vehicle equipment,   flight controls, crew  systems and 
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rrograia Element:    I62201F 
DOD Mission Area:    Engineering Technology (ED)» #523 

Title :    Aerospace  Flight Dynamics 
Bulget Activityi    Technology Base, #1 

aeromechanics.    The development of programs mch as Che Alternate Aircraft Take-off  System (AATS) ,  fuel efficient 
airplane electric actuation systems, and cabin environmental control   systems will be  curtailed. 

4. (U)   FY  1964 Planned Program:    Evaluate and demonfitrate  the  capability of an active  control  system to  suppress 
wing/store  flutter on a modern fighter.    The goal is to demonstrate a 30 percent  speed improvement in flight for 
several wing/store configurations.    Design, develop, and demonstrate  on an aircraft a landing gear  system providing 
for rough/soft field operation.    A final design for  the  landing gear  system will be developed based on previous demon- 
strated  technology.    Develop and  flight demonstrate  a distributed multi-microprocessor  based  flight  control   system 
that will establish a proven technical baseline  for integrated digital flight controls.    Develop and explore advanced 
strategic aircraft options featuring highly  survivdble   system integration concepts and enhanced performance,    Vehicle 
concepts for   strategic applications including penetration, reconnaissance, Intercept, and airlift will be  identified. 

5. (U)   Program to Completion:    This is a continuing program. 

6. (U)  Milestones:    Not applicable. 
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Project:    »06FF 
Program Elerne-st: #62201F 

Title:    Flight Dynamics Laboratory Operations 
Title:    Aerospace  Flight Dynamics  

Budget Activity:    Technology Base, #1 DUD Mission Area:    Engineering Technology (>£D), »523 

(U)   DETAILED BACKGROUND AND DESCRIPTION:    This project provides for  the  support activities required  to operate  the 
Flight Dynamics Laboratory, Air  Fo*ce Wright Aeronautical Laboratories, Wright-Patterson Air Force Base, OH.    The 
mission of the  laboratory is to plan and execute  the USAF exploratory development, advanced development and  selected 
research and engineering developrsent programs in aerospace  flight vehicles.    The  laboratory also provides technical 
support within its mission areas to other Air Force organizations,  the Army,  tie Navy, ocher Department of Defense 
agencies,  National Aeronautics and Space Administrationr and other government agencies.    This project covers pay 
and benefits of civilian scientists and engineers and supporting personnel,  travel,  transportation, r»*nt8, comrauni- 
cat  ^ns,  utilities costs, procurement of  supplies and equipment, and contractor  support  services. 

(U)     ii^rED ACTIVITIES:    This project  supports and complements all of  the  technical projects under  this program 
element,  as well as all other  projects and activities managed or  conducted by Flight  Dynamics Laboratory,    Other 
programs  supported include  Program Elament  (PE)  63205F,  Flight Vehicle  Technology;   PE 632UF, Aerospace  Structures 
and Materials;   PE 63244F,  Aircraft  Nonnuclea'  Survivability;   PE (3245F,  Advanced  Fighter Technology  Integration; 
PE 64212F,  Aircraft Equipment Development;  and PE 63428F,  Space  Surveillance  Technology. 

(U)  WORK PERFORMED BY:    The  Flight  Dynamics Laboratory, Wright-Patterson Air  Force Base, OH is responsible  for 
management  of  this project and other projects included under  the  Aerospace  Flight  Dynamic* program. 

(U)   PWHKAM ACC0MPLISF.MENTS AND FUTURE PROGRAMS: 

1.     (U)   Rtsources: 

FY   1981 
Actual 

RDTfcE  Funds 

FY   1982 
Estimate 

FY  .983 
Estimate 

FY  1984 
Krtimate 

2M.497 30,133* 31,d09 
♦Excludes Oct  81  Civilian Pav Raise 

2,     (U)   Comparison with FY   1982  Descriptive   Sumaary: 

RDT4E  Funds 27,600** 29,900 30,600 
**Did not  include   1  Oct 80 Civilian Pay Raise 

Additional 
to Completion 

32,358        Continuing 

Continuing 

T)tai 
Estimated 
lOSt 8 

Not Applicable 

Not applicable 
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Project:    #2401 Title:    Structures and Dynamic» 
Program Elememt:    162201F Title:     Aerospace  Flight Dynamics __ 

DOL Mission Area:     Engineering Technology  (ED), #523 Budget  Activity:    Technology Bare»  #1 

(U)   DETAILED BACKGROUND AND DESCRIPTION:    The  purpose of  this project  is to develop and demonstrate   structural mechanics 
and vehicle dynamics technology which will result in low cost,  low weight, high performance   structures with assured 
design life  for  flight vehicles.    The project includes thrae major goals:    (1)   Effective application of advanced 
materials to aircraft,  missiles and  space  vehicles.     (2)  Generating new basic   structural and dynamic criteria,  tech- 
niques and conceptr that will facilitate  the design and development of weapon  systems (3)  Maintaining the  technical 
capability and unique  facilities to attain the  preceding goal® and providing  the expertise  and audit capability required 
for   structures and dynamics technical  support  to other organizations. 

(U)   RELATED ACTIVITIES:    This project  receives inputs from Defense  Reseatr.h Sciences (PE 61102F),  froR Materials  (PE 
62102F),  as well as from the  products of other  national and  international research and development activities.     In  t-ira, 
the output of  this project  Is applied to Flight Vehicle Technology (PE 63205F), Aerospace  Structures and Materials 
(PE 6321 IF), other advanced  development, engineering develo^-renl,  and  system development  programs.    Joint and coopera- 
tive efforts are conducted with other Air  Force  Systems Command Laboratories,  other  Air  force organizations,  the Army, 
the  Navy, National Aeronautics and Space Administration, ,an<£  foreign countries.    Coordination and avoidance of dupli- 
cation of effort if accomplished with these agencies,  academic institutions, ard industry throjgh exchange   of informa- 
tion,  coordinating and advisory groups»  technical  reviews and  seminars,  professional  societies and meetings, and  in the 
preparation of  formal  Department  or  Defense documents buch as Technical Coordinating Papers. 

(Ü)  WORK PERFORMED BY:    Work ander  this project  is performed in-house  by the  Flight Dynamics Laboratory,  Wright 
Aeronautical Laboratories,  and under  contracts managed by that  laboratory.    Use  is mad«  of  in-house   facilities,   such 
as the  Structures Test  facility and the  facilities of other  Air  Force  organizations,  other  government organizations, 
industry,  and  foreign countries.    The   ten major  contractor« are:     Rockwell  International, Lea Angeles,  CA;  General 
Dynamics,  Fort Worth,  XX; Lockheed Aircraft,  Burbank, CA;  University of  Dayton,  Dayton, OH:  McDonnell Douglas, 
St.  LouiSt  MO;   Northrop Corporation,  Hawthorne,  CA;   The  3oeing Company,   Seattle,  WA;  Anaret Laboratories,  Berkely,  CA; 
McDonnell  Douglas Astronautics Co-East,  St. Louis,  MO;  Vougbf  Corp,  Dallas TX.    Currently there are  20 total contractors 
and  70 total  contracts. 

(It)   PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*•    (u*   FY  1981  and  Prior Accomplishments:     Significant  recent  accomplishments includi:     (1)   issue of  the  Damage 
Tolerance  Handbook,  (2)  demonsti atlcn of  a  successful,  inexpensive detection technique   for  Cruise  Missiles by measuring 
acoustic  signatures,  (3)  demonstritior.  la wind  tunnel  tests of  sever«! active  control concepts that could rats«  flutter 
speed placards by at  least  30 percent  for  fighter configurations with flutter-critical e*tsriul  stores,  (A) a full-scale 
composite deployment module using MX loads,  nuclear environment,  and reentry vehicle mounting requirements was tested 
and  transferred as a baseline en  the MX missile  system in full-scale development, and (5)  two laminate  bird proof 
canopies for  the  F-I6A were  developed and  safety of  flight qualified.    Technology developed during  the  improved wind- 
shield protection program provided the new structural concepts,  transparency configurations and Improved materials 
required  for  the  F-16A's protection against  flight  hazards including blrdst: ikt.s. 
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Project:    #2401 Title*     StructureH and Dynamics 
Program Element:    #62201F Title:    Aerospace  flight Dynamics  

DOD Mission Area:     Engineering Technology  (ED), #523 Budget Activity:    Technology Base, #1 

2, (U)   FY  1982 Planned Program:    Develop, apply and evaluate new unsteady aerodynamic prediction methods and obtain 
corresponding experimental data in the difficult  transonic flow regime.    Accurate prediction techniques reduce  the 
difficulty,  time, and cost of devlcping new weapons systems.    Structural design techniques for  composite  material 
structures which consider fatigue  and fracture requirements,   stress, deflection, geometry, end aerodynamic heating will 
be  developed.    This capability is required nationally to design composite   structures atio  by the  Air  Force  in particular 
in otder  to be  able  to assess contractor predictions and proposals.    The  dynamic  structural  response  of  aerospace 
vehicles to external excitation causes such phenomenon as flutter,   sonic  fatigue, and ground  taxi  leads.    Each of these 
will be explored  to better  understand  the phenofwaa as they affect  future aircraft design. 

3. (U)   FY  1983 Planned  Program:     Prediction and design techniques will be  develop  fo*-   flight  conditions such as 
high  ingle  of  attack,   transonic maneuver lag,  ani  low  speed flight.    Vehicle  operation in thesa  areas provide  improved 
ccrahat effectiveness.    The  verification of  composite  material  structure  design tools will  be  accomplished  through 
ground  tet,t tad  service   life  tracking.     High cost maintenance  items identified in  the  current  fluet will  be  assessed 
for  new technology replacement  components.    The  potential  for   savings in Air  Force Operating arul Maintenance  funds is 
significant.    Reduced  funding will constrain the  rate  of  technology growth in  structures and dynamicr.    Transfer of 
composite8 technology into advanced  strategic missile  structure and  the  development oi   improved composite  aircraft 
repair procedures will  be  curtailed. 

**     ^   FY   1984  Planned  Program:     Evaluate  and demonstrate  the  capability of  an active  control   system to  suppress 
wing/store   flutter on a modern  fighter.    The goal  is to demonstrate  a  30 percent   apeed  improvement  in flight  for  several 
wing/store  configurations.     Suppo  l   the  runway  independence  major  thrust   by da signing and developing a  laboratory 
systew to apply dynamic  loads through th«?   landing gear  to aircraft. 

5.     (U)   Program to Completion:     This  is a continuing program. 

**•     C)  Ml le stones:     Not  applicable. 

7 .     vU)   Re source -s: 
*otal 

FY   1981 FY   1982 FY   1983 FY   1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

RDT&E Funds 6,369 5,799 7,353 7,915 Continuing Not  applicable 

8'     *U^   Comparison with  IY   1982  Descriptive   Summary: 

RDT&E Fund« 5,900 6,200 13,300 Continuing Mo:  applicable 
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Project:    £2402 Title:    Vehicle  Equipment 
Program Element:    I62201F Title:     Aerospace  Flight Dynamics  

D01) Mission Area:     Engineering Technology  (ED),  #523 Budget Activity:     Technology Base ,71 

(U)   DETAILED BACKGROUND AND DESCRIPTION:    The objectives of  this project ate  to acquire  the  technology brse and provide 
demonstrated  technologies in  the  areas of  conventional and alternate  flight  vehicle  takeoff and  landing  systems,  wind- 
shields and  transparency enclosures,  cryogenic cooling,   internal environmental control,   flight  vehicle  vulnerability 
to ballistic threats and natural environment hazards, emergency crew escape, and combined environmental reliability 
testing.    These  technology advancements will  significantly impact  the  life  cycle  cost of  subsystems and equipment, 
increase  the  probability of  flight  vehicle  and crew member   survival,  and  improve  flight  vehicle  operational  capabili- 
ties.     In addition,  the project will demonstrate  options for  improved  subsystem and equipment design and performance, 
and establish the associated  scientific and engineering foundation for  thjsc-   technologies. 

(U)   RELATED ACTIVITIES:    This project receives inputr   rrom Defence  Research Sciences (PE 611U2F)  and  fiom Materials 
(PE 62102r),  as well as from the  produces of  other na    onal and  international research and development  activities« 
In turn,  the  output of  this program is applied to  Flight Vehicle  Technology  (PE 63205F),  Advanced  Fighter  Technology 
Integration  (PE 63245F),  Aircraft  Nonnuclear  Survivability  (PE 63244F),  Aircraft  Equipment Development  (PE 64212F), 
and other  advanced development, engineering development, and  system development programs.    Joint  a..d cooperative 
projects »re  coordinated with other   laboratories,  other Air  Force  organizations,   the   Army,  the  Navy,  National  Aero- 
nautics and  Space  Administration, and  foreign countries.    Coordination and avoidance of duplication of effort is 
accomplished with these  agencies,  academic  institutions, and  industry  through exchanges cf  information,  coordinating 
.•mi advisory groups,  technical  reviews and  seminars,  professional  societies and meetings,  and  in  the  preparation of 
formal   Department  of   Defence  documents  such as Technical  Area  Descriptions. 

(b^  W0FK PEKFMRMED BV;    Work under  chi s program is performed  in-house  by the   Flight  Dynamics laboratory and  under 
contracts managed  by  that   laboratory.     Use   is j&de  of   in-house   facilities   and  the   facilities of  other  Air   Fc rce 
organizations, other government  organizations, anu*  Industry.    The  current  ten major contractors are:    Ti«e  Boeing 
Company,   Seattle,  WA;   Rovak Corporation,  Malt land,   FL;   Helix Technology  Corporation,  We Itham,   MA;   Booz Ail*n and 
Hamilton,  Bethead**,  MD;  Textton,   Incorporated,  Buffalo,  NY;   University of  Dayton,  Dayton, 01;   National  Bureau of 
Standard«,  Boulder, CO;  McDonnell  Douglas Corp.,  St.  Louis,  MO;  Vought  Aeronautics,  Dallas, TX;  and  Science  Applica- 
tions,   Inc., LaJolla,  CA.    Currently  there are  27  total contractors and  39  total  contracts. 

(U)   PfrMAM ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

I.     (U)   FY  19 Bl  and  Prior  Accomplishments:     Significant  recent  accompli foments include:     (I)  development  and 
evaluation of  an advanced cyrogen*;. coder  for  forward  looking Infrared  (FLIR)   sensor  system« which would  atgnlft   <*rtly 
reduce   the  operational  and  support  costs,   (2)  verification of  combined environmental  reliability  testing  (CERT)  method- 
ology  for on-board avionics  r/«tarns, accurate  cot relation with field experience  f nil-.ire  rates and  typet allows early 
correction of  deaign deficiencies,   (3)   V3*idation  through  test,  of  methodology  to  predict   residual   strength of  damaged 
structural  components caused  by  ballistic  projectile  or  fragment   impact,   (4)   feasibility  demonstration  of a  rup*r- 
plaetically  for.4ed/dlf fusion bonded  (Spr/DB)   titanium manufacturing technique applicable  to landing gear an*   similar 
high  load  structural  components provides high strength components at  reduced component weight,  and  (5'J  development 
of  a  structural   integrity assessment  program for  hird  impact  resistant  transparent  crew enclosures. 
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Project: #2402 Title: Vehicle Equipment 

Program Element: »62201F Title: Aerospace Flight Dynamics  
DOD Mission Area: Engineering Technology (ED)L #523 Budget Activity: Technology Base, #1   " 

2. (Ü) FY 1982 Planned Program: The results of Combined Environments Reliability Test (CERT) will be transitioned 
to military specifications for internally carried avionics.  Assessments and preliminary designs of emergency crew 
escape concepts for high speed manned vehicles will be completed.  Current systems provide safe crew escape only up to 
moderate subsonic speeds.  Efforts will continue in the area of conventional lading gear including the development of 
radial ply tires and active control landing gear struts which will allow aircraft operation on battle damaged and 
repaired runways and/or unimproved surfaces (soft fields). The development of microprocessor controlled, closed loop 
environmental control concepts will be initiated, and cne characterization of the atmospheric electricity hazard (light- 
ning) will be completed on the basis of extensive ground and in-flight measurements conducted over the past three 
fiscal years. 

3. (Ü) FY 1963 Planned Program.  Cryogenic cooler technology will be extended to pt.wide the low temperatures 
required for the operation of on-board Josephson Junction Processors. A development effort will be contirued to expand 
the safe ejection envelope through utilization of microprocessor control of the ejection sent thrust vector.  Crew 

survivability will be enhanced by reducing pre-ejection time delays and improved man/seat system stability.  Cryogenic 
cooler component development for air-to-air missile infrared sensors will be completed. Computer aided design 
techniques which include heat load and environment1 control considerations in avionics designs will be completed. 
The development uf assessment methodologies to determine the residual strength of composite structures after projectile 
or fragment impact will be continued.  Development of the Alternate Aircraft Tnke-off System (AATS) which will permit 
the launch of fighter type aircraft from battle damaged runways and the development of an environmental control system 

which will provide the cabin environment as well as avionics cooli.«g during chemical/biological warfare attack will be 
Lurtalled. 

*•  (U) FY 1984 Planned Program:  Design, manufacture and laboratory testing of landing gear components for rough/ 

soft field .»peratien will be Initiated,  The development and performance evaluation of a closed cycle cryogenic rooler 
capable of providing liquid helium (4.2*K) temperature refrigeration for the environmental support of Josephson 
Junction superconducting devices will be continued. 

5.  (U) Program to  Completion:  This is a continuing program. 

6*  *u> Milestones:  Not applicable. 

7.  (U) RESOURCES: 

Total 
FY  KB I FY  1982 FY  1983 FY  1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

RÜT&E Funds 5,1/9 4,756 5,495 6,228 Cor.rln.iing Not  applicable 
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Project:  #2402 
Program Element:  J62201F 

DOD Mission Area:  Engineering Technology (ED), #523 

Title: Vehicle Equipment 
Title: Aerospace Flight Dynamics 

Budget Activity: Technology" Base, #1 

8.  (Ü) Comparison with FY 1982 Descriptive Summary: 

RDT&E Funds 4,700 4,900 9,000 Continuing Not applicable 
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Project: #2403 Title: Flight Control 
Program Element: #6220iF Title: Aerospace Flight Dynamics  

DOÜ Mission Area: Engineering Technology (ED), #523 Budget Activity! Technology Base, /j 

(U) DETAILED BACKGROUND AND DESCRIPTION: The purpos» of this project is to develop flight control systems technology 
which matches the performance and dynamic characteristics of the vehicle, its armament and mission systems with the 
pilot to obtain maximum capability while assuring safety, survivabillty and economy. The elements of flight control 
technology include cockpit display and controls, control logic, aircraft stability and control, control sensors, and 
actuation subsystems.  Included are laboratory, wind tunnel, simulation and/or flight tests necessary to demonstrate 
the validity of advanced control concepts, devices and techniques. Transition is enhanced by involvement of the using 
comroinds wherever possible in the evaluation and validation process. The principal formal means of technology transi- 
tion is through specifications, handbooks, design guid< s and criteria, and technical reports. 

(U) RELATED ACTIVITIES: This project received inputs from Defense Research Sciences (PE 6U02F) and from Avionics 
(PE 62204F), as well as from the products of other national and international research and development activities. 
In turn, the output of this program is applied to Flight Vehicle Technology (PE 63205F), Advanced Fighter Technology 
Integration (PE 63245F), Digital Avionics Information System (DAIS) (PE 63243F), other advanced development, engineering 
development, and system development programs.  Joint and cooperative projects are conducted with other laboratories, 
other Air Force organizations, the Army, the Navy, National Aeronautics and Space Administration, Federal Aviation 
Agency, and foreign countries. Coordination and avoidance of duplication of effort is accomplished with these agencies, 
academic institutions, and industry through exchange of information, coordinating and advisory groups, technical reviews 
and seminars, professional societies and meetings, and in the preparation of focnal  Department of Defense documents such 
as Technical Area Descriptions. 

(y) W0RK PERFORMED BY: Work under this program is performed Jn-house by tne Flight Dynamics Laboratory and under 
contracts managed by that laboratory.  Use is made of in-house facilities and the facilities of other Air Force 
organizations, other Government organizations and industry. The ten major contractors are:  Systems Control Inc., 
Palo Alto, CA; General Dynamics Corporation, Ft. Worth, XX; Calspan Corporation, Buffalo, NY; Lear Siegler, Inc., 
Oklahoma City, OK; Electronic Associates, Inc., Long Branch, NJ; Dynatuic Concrols Inc., Dayton, OH; McDonnell Douglas, 
St. Louis, MO; Systems Technologies Inc., Hawthorne, CA; Huf,hes Aircraft Co., Culver City, CA; and Northrop Corp., 
Hawthorne, CA. Currently there are 33 total contractors B-A  58 tutai contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U) FY 1981 and Prior Accoaplis)aient8j_ Recent significant accomplishments include:  (1) flight control simu- 
lations were performed in-house in support of the Advanced Fighter Technology Integration (AFTI) and Integrated Flight 
Fire Control (IFFC) advanced development programs, aircraft accident investigations, and tanker refueling syjtems 
acquisition, (2) flight tests were accomplished on digital flight control system components including the first flight 
of a digital multiplex data bus closed loop flight control system using both twisted shielded pair and a fiber optic 
transmission Una. These were tested in simulated lightning environments prior to flight demonstrating that these 
systems can be designed to minimize their susceptability to atmospheric electrical hazards, (3) a flat panel multi-mode 
matrix display was demonstrated; this technology may eventually replace bulky cathode ray tube displays, (4) a high 

81 

mm 

;      - 



Project: #2403 Title: Flight Control 
Program Element: I62201F Title: Aerospace Flight Dynamics  

DOD Mission Area:  Engineering Technology (ED), #523 Budget Activity:  Technology Base, #1 

frequency hydraulic actuator for use in a flutter control system completed wind -unnel test demonstrating the capabil- 
ities of a new simulation tool which will aid in future investigations of active flutter control technology. Also 
demonstrated was a new blending of control laws and computer driven gunsite reticles which were superior to the standard 
system. 

2. (U) FY 1982 Planned Program: Simulations will be initiated to develop integrated control concepts which support 
alternate penetration tactics such as high speed dash, terrain following, terrain masking, evasive maneuvering and 
lethal countermeasures. A radar warning simulation system will be Installed in the flight control simulator. Mission 
systems management cechniques will be explored; these are the cockpit hardware and supporting technologies required to 
provide the flight crew with essential miss'on data, systems status required for effective operations. Continue the 
development and maintenance of DATCOM, the free world standard foi estimating stability and control characteristics 
of aircraft conceptual designs. Work will be done to extend DATCOM to missile configurations.  Pursue integrated 
tactical contract studies, speech technology development and pictorial format displays. 

3. (U) FY 1983 Planned Program: The multifunction flight reference system is continuing as a major emphasis and 
is expected to flight demonstrate two strap down, skewed, ring laser gyro assemblies In an F-15 during FY 1983 and FY 
1984. Studies will be initiated to develop criteria for space transportation system crew stations. Distributed 
processing digital flight control system to improve reliability, supportabllity and vehicle survlvability will be 
flight tested on the Digital Tactical Aircraft Control (DIGITAC) program. Newly emerging digital architecture will be 
applied to flight control systeres to Improve reliability, supportabllity and vehicle survlval»Uity. The flying 
qualities specification will be expanded to include large aircraft such as bombers, missile carriers, and transports 
in the million pound plus clas*,. Develop a set of validated design criteria for the low-speed, power-lift flight 
phases for Short Takeoff and Landing (STOL) vehicles. Develop terrain following/terrain avoidance algorlthims that 
increase aircraft survivabliity and mission effectiveness. Reduced funding will constrain the rate of technology 
growth in flight controls and crew systems.  Development of Short Takeoff and Landing (STOL) fighter displays for 
approach and landing on battle damaged runways and the development of fuel efficient airplane electric actuation 
syjteros will be curtailed. 

4. (U) FY 1984 Planned Program:  Complete multifunction flight reference system and transition to the integrated 
Inertial Reference Assembly program.  Conduct design, test, and evaluation of innovative electric actuation concepts 
and systems using current and advanced state-of-ihe-art techniques; conduct experiments for new mechanizations to 
improve control power management efficiency with no penalty to aircraft performance and increased actuation system 
reliability, maintainability and supportabllity. Continue flat panel display development. 

5. (U) Program to Completion:  This Is a continuing program. 

6*  (,>T' Milestones:  Not applicable. 
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Project:  #2403 
Program Element: I62201F 

DOD Mission Area: Engineering Technology (2D), #523 

7.  (U) Resources: 

FY 1981 
Actual 

FY 19E2 
Estimate 

RDT&E Funds 6,953       6,342 

8,  (U) Comparison with FY 1982 Descriptive Summary: 

RDT&E Funds 6,200       6,600 

Title i    Flight Control 
Title: Aerospace Flight Dynamics 

Budget Activity: Technology Base, #1 

FY 1983 
Estimate 

7,290 

10,900 

FY  1984 
Estimate 

Additional 
to Completion 

8,274        Continuing 

Continuing 

Total 
Estimated 
Costs 

Not applicable 

Not applicable 
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Project: #2404 
Frogram Element: 

Title:  Aeromechanics* 
I62201F 

DOD Mission Area: Engineering Technology (ED), #523 
Title: Aerospace Flight Dynamics  

Budget Activity: Technology Base» #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: The objective of this project is to initiate anJ conduct technology programs 
in the areas of aerodynamics, aerothermodynaniics, performance analysis, configuration research, technology assessment 
and integration, and wind tunnel and flight experiments.  These technology programs are directed toward improved mission 
capability, reduced development risk, and reduced development and operation cost. Fundamental technology base efforts 
include test and prediction techniques, design criteria, wind tunnel »imulation, and flight test correlation. 

(U) RELATED ACTIVITIES: This project receives inputs from Defense Research Sciences (PE 61102F) and from Materials 
(PE 62102F), as well as from the products of other national and international research and development activities. 
In turn, the output of this program is applied to Flight Vehicle Technology (PE 63205F), Advanced Fighter Technology 
Integration (PE 63245F), and other advanced development, engineering development, and system development programs. 
Joint and cooperative projects are conducted with other laboratories, other Air Force organizations, the Army, the 
Navy, National Aeronautics and Space Administration,, and foreign countries. Coordination and avoidance of duplication 
of effort is accomplished with these agencies, academic institutions, and industry through exchange of information, 
coordinating and advisory groupss technical reviews and seminars, professional societies and meetings, and In the 
preparation of formal Department of Defense documents such as Technical Area Description. 

(U) WORK PERFORMED BY: Work under this progran is perfort«ed in-house by the Flight Dynamics Laboratory and under 
contracts managed by that laboratory.  Use is mada of in-house facilities and the facilities of other Air Force 
organizations, other government organizations, and industry. The ten major contractors are: Trie Boeing Company, 
Seattle, WA; Rockwell International, Los Angeles, CA; McDonnell Douglas Astronautics - East, St. Louis, MO; McDonnell 
Douglas Corporation, St. Louis, MO; Gruramaa Aerospace, Bethpage, NY; General Dynamics, Ft. Worth, TX; Norchron Corpora- 
tion, Hawthorne, CA; General Dynamics, San Diego, CA; and Vought Aeronautics, Dallas, TX. Cisrt »ntly there are 33 
total contractors and 71 total contracts. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*" (V)   FY 1981 and Prior Accomplishments:  Computer simulations of self-exeiten unsteady aerodynamic phenomena 
have demonstrated a new and powerful analytic tool.  Conventional aerodynamic prediction techniques have been expanded 
to include carriage and separation of convent tonal and advanced weapons, A signif ican*: inlet flow distortion problem 
on the Air Launched Cruise Mist)lie was identified analytically. An independent analysis of the Space Shuttle uncovered 
design deficiencies which were later confirmed by wird tunnel tests.  An in-house technology assessment was completed 
on the technology requirements for a Vertical/Short Tatteoff and Landing (V/STOL) aircraft. Life cycle cost prediction 
techniques applicable to conceptual designs have been developed.  A series of missiles were evaluated starting from 
unconstrained aerodynamic configurations and then converged on configurations which considered the des >.gn compromises 
of propulsion integration as well as subsystems packaging and realistic control requirements.  A 100 percent Improvement 
was demonstrated in the vehicle llft-to-drag ratio which directly translates into a doubling o* the tlssile range. 
Advanced fighter configurations were developed emphasizing supersonic persistence, maneuverability, and STOL. The 
results indicated that high aerodynamic efficiency and STOL capability can be achieved with Uttle penalty in 
take-off gross weight. 
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Project:  #2'-04 Title;  Aeromechanics 

Program Element: ?62201F Title: Aerospace Flight Dynamics  
DOD Mission Area:  Engineering Technology (ED)» #523 Budjet Activity:  Technology Base, #1 

2. (U) FY 1962 Planned Program: An effort to study volumetrically efficient advanced missile vehicle aerodynamics 
will be expanded to include innovative configurations of maneuvering reentry vehicles and lifting orbiter vehicles. 
The results will be assembled in a design guide. Prediction techniques will be explored for air launched highly maneu- 

verable missile aerodynamics. Tests will be conducted to gather data which will verify and validate numerical tech- 
niques for calculating flow fields and aerodynamic heating- Studies will be initiated to assess technical problems 

Integrating advanced and current weapons with reduced ra   signature and configuration shr.ping. The tn-hoyse aero- 
dynamic experimental facilities will continue to be emphasized and will concentrate on clean affordable flow visualiza- 
tion facilities such as a water tunnel and a smoke tunnel. Advanced strategic aircraft configurations will be Investi- 
gated for vehicles with increased range, payload, survivabillty and reduced life cycle cost. Technologies will be 

explored which offer solutions to the problem of sustaining combat operations off of damaged runways an*" alternate 
surfaces. 

(U) FY 1983 Planned Program:  New efforts will be initiated to define critical technologies for multi-purpose 
fighter-Interceptor configurations. Wind tunnel and radar cross section tests are planned to verify aerodynamic, 

stability, performance and detectability characteristics of advanced Short Takeoff and Landing (STOL) fighter and 

strategic aircraft configurationst  including weapons contributions.  The effect of cbservables on aerodynamically con- 
figured missiles will be assessed.  Continue the assessment of flight vehicle concepts for effectiveness of standoff 
ballistic glide and cruise weapons.  Continued refinement of aerodynamic and functional performance prediction tech- 
niques which are efficient users of computer time and resources will be emphasized.  An effort to correlate actual 
flight da^a, wind tunnel test results and analytic predictions will be completed.  Aircraft and missile performance 
prediction techniques will be integrated to allow aircraft/missile verformap.ee trade-offs which will maximize weapon 
system performance. 

*•  ^ FY 1984 Planned Program:  Develop and explore strategic aircraft options featuring highly survivabie 
systea integration concepts and enhanced performance.  Vehicle concepts for strategic applications including penetra- 
tion, reconnaissance, intercept, and airlift will be Identified.  Establish design criteria for high performance 

conforraal inlet and exhaust nozzle concepts in highly integrated airframe-propulsion installations. Aeromechanic 
technologies for key aerospace problems such as non-catalytic heating effects will be assessed for improved confidence 
and reduced costs. 

5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not applicable. 
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Project: #2404 
Program Element: I62201F 

DOD Mission Area: Engineering Technology (ED), #523 

Title: Aeromechanics 

7. (U) Resources: 

H 1981 
Actual 

r'Y 1982 
Estimate 

RDT&E Funds 8,688       8,125 

8. W  Comparison with FY 1981 Descriptive Summary: 

FY 1983 
Estimate 

9,272 

Title: Aerospace Flight Dynamics  
Budpet Activity: Technology Base, #1 

FY 1984 
Estimate 

Additional 
to Completion 

10,409   Continuing 

Total 
Estimated 
Costa 

Not applicable 

RDT&E Funds 7,900 8,500 9,200 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Prog-am Element: |62£02F 
DOD Mission Area: Environmental and Life Sciences (ED) #522 

Title: Aerospace Biotechnology  
Budget Activity: Technology Base 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number   Title 

TOTAL FOR PROGRAM ELEMENT 

Total 
FY 1981  FY 1982  /Y 1983  FY 1984  Additional    Estimated 
Actual   Epcimate Estimate Estimate to Completion Costs 

34,740   35,959   41,718   44,777   Continving 

18,286   18,738*  20V2G9   20,666 

Not 
Applicable 

793 
3,]35 

112 

681 
2.890 

100 

3,100 
3,000 

600 

2,800 
A,017 

520 

06MD    Aerospace Medical Division 
Laboratory Operations 

2729     Chemical Defense 
6302    Occupational and Environmental 

Toxic Hazards in Air Forca Operations 
6770    Biotechnology Studies in Advanced 

Systems 
6893    Manned Weapon Systems iifecriveness 
7,d4    Man-Machine Integration Technology 
7231    Saiety and Aircrew Effectiveness in 

Mechanical Forces Environments 
7755    Aerospace Medicine 
7757    Radiation Uazaids in Aerospace Operations 
7920    Ad\anced Crew Technology 

*Exciudes 1 Oci 31 Civilian Pay Raise (4.8 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Biotechnology is the core Mr Force technology bise program which 
enhance.« erfectivenese of weapon systems and air operations through optimizing the human component. The program includes 
investigations into the protection of man in hazardous environments and man-machine integration technology for system 
design and operation. The program funds the operational support and management for the research and devo.lo;*aent activ- 
ities performed by the Aerospace Medical Division, Brooks AFB TX. This includes the Air Force Aerospace Medical Research 
Laboratory, Wright-Patterson AFB OH, and the USAF School of Aerospace Medicine, Brooks AFB TX. 

(U) BAcilS FOR FY 1933 RDT&E RSqUKaT: Tin-. FY J. > program represents 13.3 percent real growth over FY 1982. Thi* growth 
is reflected in the following major new thiust»: investigation of chemical warfare effects on human performance in Air 
Force specific missions; development or strength/Jtamlua criteria for Air Force job performance; computer analysis of 
disease prediction in aircrew personnel; quantification of laser exposure effects on aircrew performance; development of 
specification*» for advanced life support ensembl s; improvements in design of cockpit displays and controls to decrease 
pilot workload; and development of voice communication jamming ant? antijamming methods. 

2,063 2,^65 1,800 2,200 
3,118 3,640 4,250 4,450 
2,101 2,485 2,500 3,017 

860 710 SCO 900 
3,201 2,950 3,860 4,207 
1,07) 1,300 1,499 2,000 

percent) 
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Program Element: 62202F 
DOD Mission Area; Environmental and Life Sciences (ED) #522 

(U) COMPARISON WiTH FY 1932 DESCRIPTIVE SUMMARY ($ in thousands): 

Title: Aerospace Biotechnology 
Budget Activity: Technology ßase #j 

Total 
FY 1982  FY 1983  FY 19S4  Additional    Estimated 

FY 1931  Estimate Estimate Estimate to Cotap) it ion Costs 

KDT&E 

Military Construction 

(U) OTHER APPROPRIATION FUNDS: 

Military Construction 

35,600   40,700   48,200 

5,800     750 

Continuing   Not 
Applicable 

5.S00 750 

88 

■ ■ 



Program Element; 62202F Title: Aerospace Biotechnology  
DOD Mission Area: Environmental and Life Sciences (ED) #522 Budgef Activity: Technology Base til 

(U) DETAILED BACKGROUND AND DESCRIPTION: Biotechnology is the integrated Air Force program to optimize the role of the 
human operator In the design, development, and operation of increasingly complex ?nd technologically sophisticated 
weapon systems. The four key thrusts of the biotechnology program are:  (1) to improve the performance of the human 
component of Weapon Svstem/coerations by refining c^ew selection and maintenance, crev: piocection,  and man-machine 
integration; (2) to improve sarety and environmental protection from radiation, chemicaJs, and noise; (3) to establish 
threat characterization and cuuntermeasures effectiveness against Soviet weapon systems* and, (4) to develop chemical 
defense measures for air base operations, casualty care and evacuation, and personal protective equipment.  The products 
of this program are applied primarily to corollary hardware development programs in the mission areas of:  strategic 
offense and defense; tactical air superiority; tactical interdiction; command, control, and common icatio a >•; and intelli- 
gence.  Several key factors drive the increasing investment in this program.  Thess include:  reliance on more technology 
rich hardware systems to counter the numerical superiority of threat systems; the retiuirement to reduce life cycle costs 
of weapoa systems; the national environmental concern with lifetime effects of exposure to various forms of radiation 
and chemicals; and, the need to retain operationally experienced aircrews.  This program element provides technical 
support to other Air Force and DOD agency programs and receives partial reimbursement for the services provided. 

(U) RELATED ACTIVITIES: The Biotechnology Program is formally coordinated with the other Services, Government agencies, 
industry, the university community and selected foreign governments through numerous communications, conferences and 
agreements.  These include topical reviews, the Electromagnetic Radiation Management Advisory Council, Training and 
Personnel Technology Conferences, Annual Conference on Environmental Toxicology, Triservice Aerotjedical Research Panel, 
and seveial Joint Technology Coordinating Group working bodies.  In April 1981, an Armed Services Biomedical Research 
Evaluation and Management (ASBREM) Committee consisting of Research, Development, Test and Evaluation (RDT&E) representa- 
tives of the US Army, Air Force and Navy, was established to coordinate programs of mutual benefit, exchange information 
and accomplish biomedicai RDT&E. The Commander, Aerospace Medical Diviaion, is an active participant on this committee 
and meets regularly to review the Triservice aeromedical programs. The program is also coordinated on an international 
basis through the Air Standardization Coordinating Committee, and several North Atlantic Treaty Organization groups 
including the Defense Research Group, Advisory Group for Aerospace Research and Development, and the Military Agency for 
Standardization.  In addition, bilateral efforts have been established with friendly nations, particularly with the 
United Kingdom, in the area of chemical defense for aircrews. Within the Department cf Defense, joint efforts have been 
estabished w\th the Array Aeromedical Laboratory «*nd the Naval Medical Research Institute. Efforts responsive to Aii 
i-orce Systems Corrsrari are specifically coordinated with the responsible Air Force product division, systems progratr 
offict, or Air Force laboratory.  Liaison is Maintained with the Air Force operational comrsands.  Support to the Air 
Force furgeon General is provided on a continuing oasis. 

(U) WORK PERFORMED BY: The BJotecunoiogy Program is conducted by the Aerospace Medical Division through its two 
laboratories:  the United States Air rorce School of Aerospace Medicine, Brooks Air Force Base TX, and the Air Fotce 
Aerospace Medical Research Laboratory, Wright-Patterson AFE OH. The in-house portion of the program is centered on 
unique, complex, man-rated experimental facilities which are generally not available if; the aerospace industry or 
academic institutions. The contract portion o£ the program complements the in-house efforts. The 10 major contractors 
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Program Flement•  62202F Title: Aero> ace Biotechnology  
DCD Mission Area:  Environmental and Life Sciences (ED) #522 Budget Activity: Technology Base frl 

in FY 1982 are: iystane Research Laboratories, Inc, Dayton OH; University of California, Irvine, CA; Southeast Center 
lor Electrical Engineering Education Operation Office, St« Cloud, 2L; lexaa AüH Research Foundation, College Station, 
T.v; university of Washington, Seattle, WA; McDonnell-Douglas Corporation, St. Louis, MO; Technology Incorporated, Sar. 
Antonio, TX; System Development Corporation, Santa Monica, CA; Raytheon Service Company, Burlington, MA; MacAulay-Brown, 
Inc., Dayton, OH.  There are an additional 61 contracts conducted by 52 contractors. 

(U)  PROGRAM ACCOMPLISHMENTS AND r'JTURE PROGRAMS. 

1.  (U) FY 1981 and Prior Accomplishments: Among the products of this program are the following: Completed a 
human engineering evaluation and recommended problem solutions for the NORAD Missile Warning Center and Command Post; 
developed new Air Force strength standards for enlisted personnel selection; completed noise studies of the barrier 
noise supressor (Hujh House) with the F-4, F-15, F-16, F-105, F-106, F-111F and T-38 to establish noise assessment 
methods for use by Major Air Commands; developed and evaluated ft novel audio jamming signal which will be incorporated 
into a major Air Force audio communications janming program; developed a uethod to measure cognitive processing workload 
for use in determining p*lot workload capacity in advanced fighter aircraft; completed extensive environmental toxicology 
assessment of exhaust products from the Titan III and Space Shuttle, completed assessment of trichlorethylene criteria 
for poLable water supplies, resulting in savings of over $250 thousand per year it Wurtsmith AFB, Michigan; completed an 
extensive toxicology study on high energy cruise missile fuel component, RJ-5, that established exposure limits for 
humans; performed 637 aeromedical eval ations on medically grounded aircrew members, and recommended 513 of these for 
returr to flying status, resulting in an estimated savings of $300 million in replacement costs; completed tgtudy of 
biofeedback techniques to reduce airsickness, resulting in 75% of pilot trainees previously washed out for airsickness 
now flying; completed study to determine intensity of reradiated light produced by pulsed Deuterium Fluoride laser 
radiation impacting windscreen/canopy material and applied information to predicting associated visual loss. Completed 
time-dependent performance loss assessment associated with acute exposure to lethal level of Ionizing radiation. 
Completed revision oC Radiofrtquency Radiation exposure standards (AFOSH STD 161-9).  The Onboard Oxygen Generation 
System utilising molecular sieve technology was completed for single seat aircraft and transit ior.ed to Advanced Develop- 
ment. 

2- W)    FY 1982 Program: Tne $3.0 uillion Congressional reduction in FY 1982 has effected the following contract 
ictious: delay until 19-33 the start o£ work on shelters for field medical care in chemical warfare environment a; delay 
the development of a chemical simulant to test chemical defense protective clothing; cancel development of a program 
aimed at reducing aircraft accidents caused by humtn factors—accidents which cost $400 million per year in damaged or 
lcut aircraft and trained pilots; delay development of workload metric« essential for the design of next generation 
aircraft cockpits; cancel work for evaluation of enemy antiaircraft rysteq*; and, cancel efforts to identify ehe 
cliaraeteri-tlcs of the exceptional flyer in order to determine t'.ve best match of alrctews to ai/craft type. The major 
new FY 1982 efforts include determination of human performance capability in a chemical war'are environment; crew 
station design and configuration for enhanced strategic penetration and weapon« delivery capability; development of 
ulrcrw eye glasses acceptable for combat use; uetenaination of laser effects on pilot vision and mission performance; 
and development of a solid ntate oxygen sensor for operational aircraft, riilitary construction for FY 1982 includes the 
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Program Element: 62202? Title: Aerospace Biotechnology  
DOD Mission Area: Environmental and Life Sciences (ED) 0522 Budget Activity: Technology Base 11 

addition and alteration of the Biotechnology Laboratory at the Air Force Aerospace Medical Research Laboratory, Wright- 
Patterson Air Force Base OH.  This project provides modernised facilities to support the development of displays, controls 
and standards for strategic and tactical crew stations. 

3.  (U) FY 1983 Planned Program: The impact of the $6.2 million redaction in FY 1983 on an urgently needed chemical 
defense program was largely acccamodated through deferrals and rescoplng of other programs within this program elemeat 
(see paragraph !>, "Program to Completion"). Adjustments made for management efficiency within the approved FY 1983 program 
element f u:\ds include the consolidation of all efforts related to chemical defense into one project, 2729, which is 
reflected in the large increase for this project.  Chenical defense work begun in late 1981 will focus on the areas of 
protective garments vs crew performance; cockpit detector and filter development; patient decontamination and casualty 
evacuation. Toxicology studies will be undertaken on composite materlals/eppxies and chemical warfare agent simulants. 
Other efforts will be pursued in human information processing and system control; human physical variability in systems 
design; strength/stamina for Air Force job standards; axrerew communications effectiveness in noise lamming environments; 
use of contact lenses by aircrew personnel; and particle beam/laser bio-hazirds.  *Y 1983 military construction funds will 
provide a Quarantine Support Facility to the United States Air Force School of Aerospace Medicine, Brooks Air ir'orce Base 
IX.  It will provide space for R&D animal quarantine to rid animals of disease and stabilize animals before initiation of 
controlled research. 

"*«  (U) FY 1984 Planned Program:  New thrusts wiil include efforts to:  assess side effects of chemical warfare 
antidotes; evaluate aeromodical communications and telemetry in a chemical defense environment; conduct toxicology 
evaluation« of advanced missile fuels; quantify laser ground-to-air systems effects on aircrew performance; develop design 
criteria fur voice activated control systems; develop new concepts for biodynamics escape/protection technology; and 
evaluate oioeffects of long term low level exposure to radio frequency radiation. 

5*  (u) Program to Completion: This ic a continuing program; however, in addition, to program deferrals and cancella- 
tions resulting from an FY 1982 Congressional reduction of $3.0 million, the $6.2 rdllion reduction for FY 1963 will 
result in the deferral of the following development efforts:  hydrazine dosimeters used for personnel in missile silo* end 
round hydrazine power units; military-unique biotechnology requirements for uanned space missions; methods to reduce 

spatial disorientation in hlgh-altltude and night formation flight; and, developments in man-machine integration technology 
and robotics to reduce mission workload  Programs reduced in scope for FY 1983 include:  directed energy bloeffects; 
pilot workload measurement technc'ogy; advance' control* and display technology for command uost and warning center 
designs, and toxicology oi  Air Force synthetic rueli. 
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Program Element: 62202F Title: Aerospace Biotechnology  
DOD Mission Area: Environmental and Life Sciences (ED) **522 Budget Activity: Technology Base H 

6. (U) Milestones: Not applicable. 

7. (U) Resources: Hot  tpplicabl*». 

8. (U) Comparison with FY 1982 Descriptive Summary; Not applicable. 

9. 
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Project: 06MD 
Program Element:  0622O2F 

Title: Aerospace Medical Division Laboratory Operations 
Title: Aerospace Biotechnology 

DOD Mission Area: Environmental and Life Sciences (ED) #322  Budget Activity: Technology Base jj 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project provides the resources to conduct the in-house research and 
development activities of the Aerospace Medical Division at Brooks Air Force Base TX and its research and development 
laboratories. The project provides for the pay and relate! costs of civilian physicians, scientists, engit;»e^ anc 
support personnel as well as for travel, transportation, reuts, coromuuicatiD'.s, utilities, laboratoiy supplies and 
unique equipment and other related costs needad to conduct biotechnology research and development. The program,    9 
managed by the Aerospace Medical Division, is one of research and exploratory development in biotechnology. The research 
and development efforts are designed to specifically define human limits with regard to adaptability, survivability, and 
performance capabilities within the Air Force operational environment. These coordinated efforts form the basis for: 
(a) designing more effective weapon systems which capitalize on and enhance man's abilities; (b) developing realistic 
trade-off options in system design and mission planning to increase overall effectiveness and achieve economy oi 
operations; (c) assuring maximum protection ard survivability of aircrews, consistent with mission retirement;.; and, 
(d) establishing realistic criteria for selection and care of military personnel to maintain a ,trou«j; and viable Air 
Force fully responsive to operational requirements and national goals. 

(U) RELATED ACTIVITIES: This project accounts for about 51 percent of the funds of the exploratory development p.ogram 
which is predominantly conducted by specialized scientific teams using complex, unique research facilities and devices. 
Related activities are discussed in the Descriptive Summary for the overall program element. 

(U) WORK PERFORMED BY:  The Aerospace Medical Division has overall program responsibility and delegates project 
management to the United States Air Force School of Aerospace Medicine, Brooks Air Force Base TX, and i:he Air Force 
Aerospace Medical Research Laboratory, Wright-Pacterson AfB, OH. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

x-  <u) FY 1981 and Prior Accomplishments: Adjusted for comparability with FY 83 manpower transferred to Program 
Element 6S898F, Management Headquarters ^K&P). 

2t  *u)  FY 1982 Program: Adjusted for comparability with FY 83 manpower transferred to Program Element 65898F, 
Management: Headquarters (R&D). 

3. (Ü) FY 1983 Planned Program:  Not applicable. 

4. (U)  FY 1984 Planned Program:  Not applicable. 

S*  00 Program to Completion: This Is a continuing progiam, 

6.  (U) Milestones: Hot ^pplicatle. 
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Project: Q6MD Title: Aerospace Medical Division Laboratory Operations 
Program Element; #622Q2F Title: Aerospace Biotechnology  

DOD Mission Area: Environmental and Life Sciences (ED) //522  Budget Activity: Technology Base ffl  

7.  (U) Resources:  ($ in thousands) 

n  1981 n  1982 Yi  1983  FY 1984  Additional    Program to 
Actual   Estimate Estimate Estimate to Completion Completion 

RDT&E 18,286   18,738*  2ü,209   20,666   Continuing    Not 
Applicable 

*Excludes 1 Oct 81 Civilian Pay F^ise (4.8 percent) 

8.  (U) Comparison with VI  1982 Budget Date: 

RDT&E 18,596   IS,659   20,147 Continuing    Not 
Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: 0622O3F 
DOD Mission Area: Engineering Technology (ED)t #523 

Title: Aerospace Propulsion 
Budget Activity: Technology Base, #1 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number 

06PP 
3012 
3048 
3066 
3145 

Title 
FY 1981 
Actual 

TOTAL FOR PROGRAM ELEMENT 51,173 

Laboratory Operations 15,378 
Ramjet Technology 6,295 
Fu-ls, Lubes & Fire Proc 5,902 
Turbine Engine Technology 15,955 
Aerospace Power Technology 7,553 
ft Excludes 1 Ott 81 civilian pay raise (4.8%) 

FY 1982 
Estimate 

53,918 

15,681* 
5,863 
7,754 
16,269 
8,351 

FY 1983 
Estimate 

58,645 

16,681 
6,461 
8,582 
17,346 
9,575 

FY 1984 
Estimate 

\dditiona! 
to Completion 

60,547   Continuing 

16,982 
7,403 
8,203 
18,485 
9,474 

Continuing 

Total 
Estimated 
Costs  

Not Applicable 

Not Applicable 

(I') BRIEF DESCRIPTION OF ELEMENT AND MISSION NESn-, Thik, program element develops the propulsion and power technology 
in support of current and future aerospace vehicles and weapons systems. Exploratory development and component/sub- 
system evaluations are conducted in the technical areas of turbine engineJ, ramjet engines, fuels, lubrication, and 
fire protection technology as well as aerospace power generation, distribution and control technology  The program 
also provides for the optration and management of the Aero Propulsion Laboratory at Wright-Patterson Air Force Base OH. 

W    BASIS FOR FY 1983 RDT&E RggUZST: The IY 1983 program represents 3.IX real growth over FY 1982. This growth is 
reflected in increased emphasis in turbine engine components, ducted rockets, alternate fuels and space power systems. 
The major emphasis tor FY 1983 will be in the following area£. Programs wilx be initiated foi thi development of 
compressors and turbines for high-bleed/high horsepower extraction for short and/or vertical take-off and landings. 
Efforts will continue on survivabU. aerospace power systems which will operate in the multi-threat environment. Tests 
will be comnleted to dereruine the effect of alternate fuels on fuels systems and turbine engine combustors. Programs 
will be undertaken to validate the variable cycle engine control system logic. Major emphasis in the Ramjet area wi'i 
be on ducted rocket and solid fueled ramjets for tactical irüLsslle applications. 

(U) COMPARISON WITH FY 1*82 DESCRIPTIVE SUMMARY:  <$ in thousands) 

FY 1982 
V'v 1981  Estimate 

RDT&E 51,900 55,OOC 

FY 1983 
Estimate 

/2.000 

FY 193$ 
Estimate 

Additional 
to Coaplfcdon 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

<u) OTHER APPROPRIATION FUNDS:  Kot Applicable. 
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Program Element:  I62203F Title:  Aerospace Propulsion   ::' 
DOD Mission Area: Engineering Technology (ED) . #523 Budget Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Both contractual and in-house efforts will be accomplished.  The turbine 
engine programs are gearad to development and test of engine components and subsystems for timely inclusion in core 
gas generators and system responsive advanced development programs. The ramjet programs are designed toward making 
major technology thrusts in solid fueled ducted rockets and low cost ramjet propulsion systems for tactical missiles 
while continuing support of strategic air launched missiles. Aerospace power programs are geared tc*ard advancing 
electrical, thermal, hydraulic, and mechanical power for USAF space systems, reentry vehicles, manned aircraft, 
missiles, munitions, and special high pow^r systems. The area of fire protection concentrates on timely developments 
of effective fire prevention, detection, containment end suppression technology with minimum penalty to the prime 
mission. Aircraft and missile fuels end lubrication technology explore» advancement of knowledge in combustion and 
lubrication phenomena in modern air breathing systems with a goal of improving efficiency and durability. To 
minimize cost and maximize availability of jet fuels, major projects in specification variability testing and 
alternate fuels will continue to receive increasing emphasis.  This program element, in addition to being the primary 
technical base exploratory development effort in aerospace propulsion and power, provides technical support to other 
Air Force and DOD agency programs and receives partial reimbursement for the services provided. In the case of basic 
research accomplished by the laboratory, full reimbursement ia provided by PE 61102F, Defense Research Sciences. 
The project break reflects th* best estimate considering these anticipated reimbursements, but may require adjustment 
to the uegree that reimbursements are actually earned. 

(U)  RELATED ACTIVITIES:  This program receives information and technology from PE 61102F, Defense Research Sciences. 
It interacts with other exploratory development program elements and feeds PE 63202F, Aircraft Propulsion Subsystem 
Integration; PE 63211F, Aerospace Structural Materials; PE 63215F, Aviation Turbine Fuels Technology: PE 63216F, 
Advanced Turbine Engine Gas Generator; PE 63?02F, Advanced Missile Propulsion; and others.  Coordination with Army, 
Navy, National Aeronautics and Space Administration, Department of Energy, Department of Transportation, Environmental 
Protection Agency, industry and academia is accomplished by Joint projects, information exchanges and standing 
comraitrees, such as the Interagency Advanced Power Group and the National Aeronautics and Space Administration/Air 
Force semi-annual meetings. 

(y) WORK PERFORMED BY:  Work *s managed and performed by the Ae*:o Propulsion Laboratory, Wright-Patterson Air Force 
Base, OH. Other Air Force o.^anizationa involved are the Aeronautical Systemr, Division, Wright-Patterson Air Force 
Base, OH; the Space Division, Los Angeles, CA; and Armament Division, Eglln Air force Base, FL. There are 86 
contractors with 190 contracts. The ten major contractors for the program in FY 1981 were:  Pratt and Whitney Aircraft 
East Hartford, CT and West Palm Beach, FL; Garrett Corp., Los Angeles, CA and Phoenix, A2; General Electric Co., 
Evendal«, OH and Lynn MA; Rockwell International Corp., Canog* Park, CA; Research Triangle Institute, Res Tiiangle 
Patk, NC; toeing Co., Seattle, WA; UOP, Inc., De»« Flails, IL; Detroit Diesel Ulison Div., Indianapolis, IN; Marquardt 
Co., Van NU>ö, JA; and United Technologies Corp., Sunnyvale CA. 
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Program Element:  #622Q3F Title: Aerospn.ee Propulsion  
DOD Mission Area:  Engineering Technology (ED), #523 Budget Activity:  Technology Base, #1 

(U)  rRQGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Significant accomplishments included the demonstration of the advanced 
"higu throughflow" compressor concept; extensive testing to validate the high-temperature durability and maintainability 
of the shingle and LarailloyR combustor liners; development of a high-pressure, single-stage centrifugal compressor; 
and the adoption by industry of a validated three-dimensional stress analysis to improve turbine blade mechanical 
reliability. Representative accomplishments in energy conversion included fabrication and demonstration of a multi- 
bandgap solar cell which shows a significant increase in efficiency over any currently used device, successful test of 
reserve lithium primary batteries for possible electrically driven remotely piloted vehicle applications, and deveiopmen 
of a very high heat flux heat pipe system for use in thermal management on future high power spacecraft. Processing 
studies have confirmed technical and economic feasibility of jet fuels from domestic shale oil sources. Significant 
advancements in development of analytical and optical techniques for characterization of fuel and lubricant properties, 
performance of combustor modelling studies, and engine oil condition end wear analysis have been lade and operationally 
implemented.  Significant accomplishraents ha«e been achieved in ducted rockets, solid fuel ramjets, and high 
temperature-high performance ramjet combustorps.  Freejet testing of solid fuel ramjets and direct connect testing 
of ducted rockets have been accomplished. The Compressor Research Facility became operational. 

2. (U) FY 1982 Program:  Turbine engine programs will develop an advanced high-temperature augmentor for Joint 
Technology Demonstrator Engine evaluation in PE 63202F, and a low-cost, light-weight shingle liner concept. 
In-house testing of both contemporary and advanced compressor systems in the Compressor Research Facility will commence 
In FY 1982.  N*»w efforts include initiation of development of inductive energy storage for spacecraft, analysis of 
pulse power system requirements and power processing techniques for spacecraft applications.  Advanced inverters, 
advanced motors and motor controls and advanced generator control units will be developed. A nonflammable hydraulic 
brake system for aircraft will be demonstrated.  Alternate fuels programs will determine fuel property effects on 
combustors and fuel systems. \  portable wear metal analyzer will be developed for field use.  Two candidate On-Board 
Inert Gas Generator Systems (OBICGS) will be ground tested.  Multi-year programs Initiated earlier will continue. 
Advanced variable fuel flow ducted rocket engine development offering thirty percent performance improvement will be 
initiated.  Split fuel grain, reduced drag inlet, and non-ejeccable port cover developments to support variable flou 
ducted rocket tactical mlssilen will be initiated. 

3. (U)  FY 1983 Planned Program:  Nev component development programs are planned in both compressors and turbines 
for hl^h-bleed/high-horsepower extraction requirements for short takeoff and/or vertier»/short takeotf and landing 
system application. Previously described multi-year eftorts will continue. New program* will demonstrate advanced 
aircraft auxiliary power systemu, survivable power systems in a mul.i-threat environment, spacecraft thermal manage- 
ment, high power switch technology, and power ronaitJoning for electronic warfare system,*.  Tests will be completed to 
determine fuel property effects on fuel systems and combustor».  Feasibility for reprocessing synthetic MIL-L-7808 
engine oils will be demonstrated.  Fuel and lirbe property characterization combustion celegit' sties and fire and 
explosion hazard analyses efforts will continue,  »he evphasis on ducted rocket and solid fueled ramjet devalopment 
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Program Element: I62203F 
i)OD Mission Area: Engineering Technology (ED), #523 

Title:  Aerospace Propulsion 
Budget Activity: Technology base, #1 

for tactical missile applications will continue. A program to develop and demonstrate an advanced solid fuel ramjet 
engine will be started. The cost, difference from the FY 1982 Descriptive Summary will cause the elimination or delay 
of several new efforts in all areas and are described in the individual project summaries. 

4. (U) FY 1984 Planned Program: Turbine engine programs will emphasize critical component dt.-elop.oents 
supporting high-bleed propulsion system technology needs. A high-pressure-ratio, axi-centrifugal compressor will be 
developed. A light-weight, low-cost segmented combustor liner will be demonstrated. An integrated aircraft/propulsion 
control system will be demonstrated.  Multi-year efforts previously described will continue.  New programs will 
demonstrate high power density, longer life, survivable power systems including high energy spacecraft batteries, 
advanced electrical power control systems, advanced actuators, and advanced ground power systems.  New efforts include 
development of processes to produce aviation turbine fuels from coal syncrude.  Solid ramjet fuels and an engine 
mounted lubricant condition and wear metal monitoring system will be developed. An improved aircraft dry bay fire 
protection capability will be developed. Reduced signature combustor and advanced fuel controls for liquid fuel ramjet 
engines will be started for strategic missile applications. 

5. (U)  Program to Completion:  Thl3 is a continuing program 

6. (U) Milestones:  Not applicable. 
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Project:  #06PP 
Program Element:  #62203F 

DOD Mission Area: Engineering Technology (ED) #523 

Title: Aero Propulsion Laboratory Operation 
Title: Aerospace Propulsion     

Budget Activity:  Technology Base, #1 ^~ 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project provides for the support activities required to operate 
the Aero Propulsion Laboratory's exploratory and advanced development programs. The Laboratory provides 

technical support to current and future systems programs and undertakes operational support projects in its 
mission areas. The project provides for the pay and related costs for civilian employees, travel, transportation, 
rents, communications and utilities costs, and procurement of supplies. 

(U) RELATED ACTIVITIES: This project supports and complements all of the technical projects under this program 
element, as well as all other projects and programs managed by the Aero Propulsion Laboratory, such as PE 63202P, 
Advanced Propaslon Subsystem Integration; PE 63215F, Aviation Turbine Fuels Technology; PE 53216?, Advanced 
Turbine Engine Gas Generator; and others.  Direct costs incurred by supported advanced development programs are 
reimbursed by those programs to this project. 

(u' WORK PKRF03MED BY:  The Aero Propulsion Laboratory, Wright-Patterson Air Force Base, OH, is the organization 
responsible for management of the projects included under the program element. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I. (U) FY 1981 and Prior Accomplishments:  Not applicable. 

2* (lj) FY 1982 Program:  Not applicable. 

3* (u> FY 1983 Planned Profitaa:  Not applicable. 

4. (U) FY 1984 ?lanr»ed Program:  Not applicable. 

5. (U) Program to Completion:  This Is a continuing program. 

6. (U) Hi legtones:  Not applicable. 

7. (U) Resources;  ($ In thousands) 

KDT&E 

FY 198t 
Actual 

15,378 

FY 1982 
Estimate 

IS,681 

FY 1983 
Estimate 

16,681 

FY 1984 

Estimate 
Estimate 
to Completion 

16,982   Continuing 

Total 

Estimated 
Cost» 

Not Applicable 

8.  (U)  Comparison with FY 1982 Descriptive Summary:  ($ in thousands) 

RUT*E 14,185     15,727     16,093 Continuing      Not Applicable 
Changes reflect*«: in the FY 1983 program are due to the 1 October 1981 civilian pay raise. 
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Project:  #3012 Title:  Ranjet Technology  
Program Element: I62203F Title: Aerospace Propulsion  

DOD Mission Area:  Engir.jerin^ Technology (ED)t »523 Budget Activity:  Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This project develops ramjet component and engine technology to improve 
performance and reduce costs of tactical and strategic air-launched missiles.  Ramjet propulsion concepts being 
evaluated Include:  variable fuel flow ducted rockets fcr tactical air-to-air missiles, boron fueled so)id fuel 
ramjets, and high payoff components for liquid fuel ramjets for long range strategic missiles.  These efforts 
include component development of inlets, gas generators, cumhustors, nozzles, fuel controls, and engine technology 
demonstrators.  Emphasis is on solid fueled ducted rockets and solid fuel ramjets for tactical missile applications. 

(U)  RELATED ACTIVITIES:  This program is closely coordinated and in.i.uues jointly funded efforts with:  the Navy for 
solid fuel ramjets and boron fueled ducted rockets; the Air Force Rocket Propulsion Laboratory for hydrocarbon fueled 
ducted rockets; the Materials Laboratory for engine Structures; and the Armament Division for tactical application 
studies.  Ramjet technology supports PE 63302F, Advanced Missile Propulsion. This program focuses on the propulsion 
requirements of the Armanent Division at Eglin Air Force Base, FL and the Aeronautical Systems Division, 
Wright-Patterson Air F^rce Base, OH.  Program coordination is maintained through meetings, conferences a id the Joint 
Arjjy-Navy-National Aeronautics and Space Administration-Air Force Interagency Propulsion Committee. 

(U) WORK PERFORMED BY:  This project's in-house and contractual efforts are managed and performed by the Aero 
Propulsion Laboratory, V^ight-Pitterson Air Force Base, OH. The contractors in FY 1981 were:  The Marquardt Co., 
Van Nuys, CA; Chemical Systems Division of United Technologies Corporation, Sunnyvale, CA; McDonnell Douglas, 
St. Louis, MO; Atlantic Research Corporation, Alexandria, VA; Hercules, McGregor, TX; Martin-Marietta Corporation, 
Orlando, FL; Boeing Aerospace Co., Seattle, WA; and Dynamics Research Corporation, Wilmington, M\. These contractors 
were involved in 32 contracts. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U)  FY 1981 and Prior Accomplishments:  Significant accomplishments have leen achieved in ducted rockets, 
solid fuel ramjets, and high temperature-high performance ramjet combustors.  Freejet tests of «olid fuel ramjets 
and direct connect tests of ducted rockets were made. Gas generators fo* variable fuel flow ducted rockets were 
developed.  Freejet testing of advanced liquid fueled ramjet engine- for strategic application was completed. 
Component development for advanced cruise missile variable geometry inlets and nozzles was initiated.  Programs to 
evaluate advanced fuels and combustion instability were initiated. 

2. (U)  FY 1982 Program:  Advanced variable fuel flow ducted rocket engine development offering thirty percent 
performance improvement will be initiated.  Split fuel grain, reduced drag i».iet, and non-eJecMble port cover develop- 
ments to support variable flow ducted rocket tactical missiles will be initialed.  Solid fuel ramjet performance will 
be enlarged by initiation of aypass control and thrust flexibility programs.  Investigation oi' twirl combustion and 
short carbon-carbon nozzles for strategic missiles will be initiated. Other on-going programs will be continued. 
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Project:  #3012 
Program Element:  #62203F 

DOD Mission Area:  Engineering i'echnology (ED), #523 

Title: Ramjet Technology 
Title: Aerospace Propulsion  

Budget Activity: Technology Base, #1 

V.  (U) FY 1933 Planned Program:  The major emphasis on ducted rocket and solid fueled ramjet development for 
tactical missile applications fill continue. A program to develop and demonstrate an advanced solid fuel ramjet engine 
will be started.  New programs to dsvelop advanced cruise missile combustor structures and advanced inlets will be 
undertaken. A new series of inlet, fuel system and combustor technology efforts will be Initiated in support of a very 
high altitude defensive missile mission. Other multi-year on-going efforts will be continued. 

*"  (u) FY 1984 Planned Program: Programs described above and others rfill continue. Reduced signature combustor 
and advanced fuel controls for liquid fuel ramjet engines will be started for strategic missile applications.  Advanced 
ducted rocket inlet, combustor, insulation, and nozzle demonstrations will be undertaken,  alternate solid fuel ramjet 
fuels and components wi11  be initiated. 

s. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Nor. applicable. 

7. (U)  Resources:  ($ in thousands) 
Total 

FY 1981   FY 1^82 FY 1983 FY 1984 Additional Estimated 
Actual    Estimate Estimate Estimate to Completion Costs 

RDT&E           6,295      5,8C3 6,461 7 ,403 Continuing Not Appllc. 

8.  (U)  Comparison vjth FY 1982 Descriptive Nummary:  ($ In thousands) 

KUT&E 5,830      5,552      8,440 Continuing Not Applicable 

The decrease from the FY 1982 Descriptive Summary will cause a delay in initiating development of 
a liquid fueled ramjet engine for strategic missile application. 
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Project: #3048 Title:  Fuels, Lubrication & Fire Protection Technology 
Program Element: I62203F Title: Aerospace Propulsion  

DOD Mission Area: Engineering Technology (AD), #553 Budget Activity: Technology Base, #1  

(U) DETAILED BACKGROUND AND DESCRIPTION: Efforts under this project are oriented toward providing improved and 
economically available fuels, fuel management technology, lubricants and lubrication techniques, bearing and gear 
technology, and fire protection methods and techniques which will satisfy the rtrlngent requirements of present and 
future aircraft and air-breathing missile systems. Approaches to meet the objectives of this project include 
investigation o* processing techniques and understanding the constituents and characteristics of jet fuels produced 
from domestic resources (oil shale, tar sands and coal); development of fuels and lubricants with Improved high 
temperature properties; development of high energy density fuels; development of analytical techniques for fuel 
(1 eluding combustion properties) and lubricant characterization; development of advanced bearing concepts 
including solid and gas lubricated configurations; and development of advanced on -board fire and explosion prevention, 
detection and suppression techniques. 

(U) «ELATED ACTIVITIES:  This project provides technology for PE 62102F, Materials; PE 63202F, Airciaft Propulsion 
Subsystem Integration; PE 63215F, Aviation Turbine Fuels Technology; PF. 63216F, Advanced Turbine Engine Gas Generator, 
and PE 63246F, Aircraft Subsystems Technology.  Coordination with the Army, Navy, DARPA, National Aeronautics and 
Space Administration, Federal Aviation Administration, Defense Fuel Supply Center, the Fuels and Lubricants 
Standardization efforts of the North Atlantic Treaty Organization and the Department of Energy is accomplished by a 
broad spectrum of Interactions and exchanges. 

<u> WORK PERFORMED BY:  The work is managed and performed by the Aero Propulsion Laboratory, Wright-Patterson Air 
Force Base, v)H. There were 26 contractors and 35 contracts.  The ten major contractors for FY 1981 were:  The Boeing 
Company, Seattle, WA; UOP, Inc., Des Piaines, IL; Ashland Oil Co., Ashland, KY; AlResearch Manufacturing Co., Phoenix, 
AZ; Canadian Commercial Corp., Ottawa, Canada; Monsanto Research Corp., Dayton OH; University of Dayton, Dayton, OH; 

Exxon Research and Engineering, Linden, NJ; General Electric, Cincinnati, OH; and United Technologies Corp., East 
Hartford, CT. 

*U>  PKOGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*•  FY 1981 and Prior Accomplishments:  The technology developed under this project has led to the qualification 
of Department of Defense fuels and lubricants such as JP-4, JP-5, JP-/, JP-8, JP-9, JP-10, RJ-6 end HIL-L-790C 
(A thru II).  Processing studies have confirmed technical and economic feasibility of jet fuels from domestic shale 
oil sources.  Significant advances In the development of analytical and optical techniques for characterization of fuel 
and lubricant properties were made.  Combustor modelling studies and engine oil condition and wear metal analysis have 
been made. Carbon slu.ry fuel formulation and combustion investigations, corrosion resistant engine bearing develop- 

ment and solid lubricated ceramic bearing developnent were Initiated.  Aircraft fire protection activities have led to 
Improved fire detection and extinguishing systems for engines, unerring and explosion suppression systems were devel- 
oped . 
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Project:  #3048 
Program Element: I62203F 

DOD Mission Area:  Engineering Technology (AD), #553 

Title:  Fuels, Lubrication & Fire Protection Techology 
Title: Aerospace Propulsion  

Budget Activity: Technology Base, #1  

2. (U)  FY 1982 Program:  New efforts include additional alternate fuels programs to determine fuel property 
effects on combustors and fuel systems, tapered roller bearing development, and extensive ground testing of two 
candidate On-Board Inert Gas Generator Systems (OBIGGS).  Multi-year programs initiated earlier will continue. 
Development of a portable wear metal analyzer for field uae will be completed. 

3. (U) FY 3983 Program: Tests will be completed to determine f^&i property effects on fu<;l systems and 
combustore. Feasibility for reprocessing synthetic MIL-L-7808 engine oils will be demonstrated. Analysis and 
ground evaluation of an On-Board Inert Gas Generator System will be completed. New efforts Include development 
of boron slurry fuels and fuel systems, a new technique tor measuring lubricant load capacity ana high speeu 
air oil sej.ls. Fuel system design techniques for minimizing electrostatic hazards will be Investigated. Fuel 
and lube property characterization, combustion diagnostics and tire and explosion hazard analyses efforts will 
conti rcue. 

4. ;U)  FY 1984 Program:  Efforts will continue *o define and refine upecifications for shale derived fuels 

and a new lubricant specification for advanced high temperature engine systems.  New efforts will be initiated to 
develop processes to produce aviation turbine fuels from cod syncrude.  Solid ramjet fuels development will 

continue.  An engine mounted lubricant condition and wear metal monitoring system will be developed.  Aircraft 
dry bay fire protection capabilities will be Improved. 

5. (U)  Program to Completion:  This is a continuing program. 

6. (U)  Milestones:  Not applicable. 

7. (U)  Resources:  ($ In thousands) 

FY 1981 

Actual 

FY 1982 
Estimate 

FY 1933 
Estimate 

FY 1984 

Estimate 

Additional 
tc Ccnspletlot. 

R0T4E 5,992      7,754      8,582      8,21)3    Continuing 

(U)  Comparison with FY 1982 Descriptive Summary:  ($ in thousands) 

RUT« 7,718      7,948      9,847 Continuing 

Total 
Estimated 
Costs 

Not Applicable 

Hot Applicable 

The decrease from the FY 1982 Descriptive Summary will cause a delay In initiating MM efforts 
in tire protection suppression. 
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Project: #3066 Title: Turbine Engine Technology  
Program Element: I62203F Title: Aerospace Propulsion  

DOD Mission Area: Engineering Technology (ED)t #523 Budget Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project develops technology to increase operational reliability, cycle 
flexibility and performance and reduce fuel consumption, weight, acquisition and operational costs. Analytical and 
experimental efforts address fans and compressors, high temperature combustors^ turbines and seals, controls, diag- 
nostics, mechanical design techniques and environmental considerations. The project considers the total propulsion 
system (inlet, engine, nozzle) and its integration into a weapon system. 

(U) RELATED ACTIVITIES:  This project is coordinated with the Army, Navy, National Aeronautics and Space Admin- 
istration, Department of Energy, and the Department of Transportation in meetings, inter-service committees and 
headquarters staf"; coordination. Component advancements are integrated into PE 63202F, Advanced Propulsion Subsystem 
Integration; and PE 63216F, Advanced Turbine Engine Gas Generator.  Jointly funded programs with the Navy, National 
Aeronautics and Space Administration and the Materials Laboratory are developing advanced turbine engine component 
technology for future applications. 

(U) WORK PERFORMED BY:  Work is managed by the Aero Propulsion Laboratory, Wright-Patr.erson Air Force Base, OH. 
The-e are 14 contractors with 65 contracts. The ten major contractors In FY 1981 were:  Cadre Corporation, Doraville, 
GA; Pratt and Whitney Aircraft, Division of United Technologies Corporation, East Hartford CT and West Palm Beach, FL; 
Carrott Corporation, Los Angeles, CA and Phoenix AZ; General Electric Company, Evendale, OH and Lynn, MA; Detroit 
Diesel Alilson Division of General Motors, Indianapolis, IN; Calspan Corporation, buffalo, NY: McDonnell Douglas 
Corporation, St. Louis, MO; Systems Control, Inc., Palo Alto, CA; Battelle Laboratories, Columbus, OK; and Rolls Royce, 
Ltd. , Atlanta, GA. 

(U)  PKWRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l*  (u)  FY 1981 and Irior Accomplishments:  An advanced high-through-flow compressor was demonstrated.  Extensive 
resting validated the hi^V-temperature durability and maintainability of the shingle and La«llioyR combustor liners. 
A high-j>re»«ure, single stage centrifugal compressor was developed.  Industry adopted a validated three-dimensional 
»tress analysis to 1«prove turbine blade mechanical reliability.  A single stage, mixed-flow compressor with both axial 
and centrifugal flow characteristics was demonstrated.  An augmentor stability analysis procedure was applied to an 
advanced aogmcntnr design.  Three-dimensional, low-aspect ratio turbine aerodynamics was successfully applied to an 
advanced turbine and resulted in a new high In turbine efficiency.  Development emphasis since 1979 has been directed 
toward achievement of improved component structural durability and life through development and application of improved 
aeromechanic«! design and analysis method», test methodologies, design criteria and performance prediction techniques. 
The Compressor Research Facility became operational. 
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Project: #3066 
Program Element:  I62203F 

DOD Mission Area: Engineering Technology (ED), #523 

Title: Turbine Engine Technology 

Title* Aerospace Propulsion 
Budget Activity:  Technology Base, #1 

2. (U)  FY 1982 Program:  In-house testing of both contemporary and advanced compressor systems in the Compressor 
Research Facility will commence in FY 82. An advanced hlgiv-temperatute augmer.tcr und a low-cost, light-weight shingle 
liner will be developed. Carbon-carbon composite structures will be applied to turbine components. Effort will 
continue on structural durability and life predi "ion Improvements.  Development of multlvarlato control logic will 
be initiated. Critical component technology for a high bleed propulsion system will be defined. 

3. (U) FY 1983 Planned Program: New component development programs are planned in both compressors and turbines 
for high-bleed/high-horsepower extraction for short takeoff and/or vertical/short takeoff and landing system 
application. Programs to validate variable cycle control system logic, to assess advanced therwal coatings for turbine 
airfoil applications, and to Incorporate aircraft/propulsion usage data into a reliable regression analysis models »re 
also planned. The attachme.it of high performance blades will be investigated. Structural analysis and instrumentation 
development will continue. 

4. (U)  FY 1964 Planned Program:  Turbine engine programs will emphasize critical component developments supporting 
hlgh-bl.'ed propulsion system technology needs. A high-pressure-ratio, axi-centrltugal compression system will be 
developed. A light-weight, low-coat segmented combustor liner will be demonstrated.  Composite materials will be 
applied to ciitlcal attachment and interface regions. Realistic test procedures for occur«-te turbine durability assess- 
ment during the engine development process will be defined.  Other new initiatives Include advanced component develop- 
ment and design tools for small turbine engines and the development of an integrated diagnostic/control system. 

*).  (U)  Program to Completion:  This is a continuing program. 

h.  (u) Milestones:  Not applicable. 

'•  (^  Resources:  (5 in thousands) 

KY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 

Estimate 

RUT« i5,95«> »6,269 17,346 18,48* 

8.     (U)    Comparison with FY  1982 Descriptive Summary:     (§  in thousands) 

RUT&E lh,ib& 17,190 24,700 

Additional 
to Completion 

Continuing 

Continuing 

Total 

Estimated 
Costs 

Nor Appliable 

Not Applicable 

The decrease fro« the i-'Y 19^2 Descriptive Sumaary will cause a une-year delay in the start of 

critical component developments supporting the high-speed propulsion system «no the delay of a 
number of small engine component developments. 
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Project:  #3145 Title:  Aerospace Power Technology  
Program Element:  #62203F Title: Aerospace Propulsion  

DOD Mission Area: Engineering Technology (Es), #523 Budget Activity:  Technology Base, »1 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  This project includes the development of solar power, fuel cells, batteries, 
hydraulic» and power conversion, conditioning and transmission for both space and non-space applications. These 
analytical and experimental efforts form a balanced, broad base In power subsystem technology r/sponslve to anticipated 
needs of aeronautical, missile, spacv? and electronic systems including special ground power needs.  General goals 
are increased power output, decreased weight, and volume, decreased vulnerability, increased llfs and reliability, 
increased tolerance to environments, and provision ot effective options in technology and capabilities for future 
systems application In the conceptual phase. The Aero Propulsion Laboratory provides a single point of technical 
tnanagenent for these programs within the Air Force. A strong technological base has been established for these efforts 
by extensive work in prior fiscal years. This program emphasizes chosen options for specific power subsystem 
technologies to provide improved capabilities for near-term applications and more advanced technology for long-term 
Air Force power demands. 

(U) RELATED ACTIVITIES: The Army, Navy, Department of Transportation, Department of Energy, and National Aeronautics 
and Space Administration have exploratory development programs in areas related to thiss project to support their 
respective aid unique requirements for systems and supporting subsystems.  Coordination is maintained at all levels 
through symposia, meetings, professional associations and the Interagency Advanced F';wer Group. This program receives 
Inputs and proviJes technology for PE 61102F, Defense Research Sciences; PE 62102F, Materials; and PE 63401F, Spa-e 
Vehicle Subsystems. 

(U) WORK PERFORMED BY:  Work is managed and performed by the Uro Propulsion Laboratory at Wright-Patterson Al*- Fc;ce 
Base-, OH. Other Air Force organizations involved are the Aeronautical Systems Division, Wright-Patterson Air Force 
Base, OH, and the Space Division, El SegunJo, CA; Ballistic Pissile Office, San Bernadino, CA; *nd the Air Fore» 
Engineering and Services Center, Tyndall Air Force Base, FL.  There are 38 contractors with 58 contracts.  The ten 
major contractor« are:  Rorkweil International Corp., Canoga Park, CA; Research Triangle Institute, Re**?arch Triangle 
Park, NC; The Boeing Company, Pottle, WA; McDonnell Dojgias Corp., St. Louis, MO; General Electric Co., Schnectady, 
NY; University of Dayton, Dayton, OH; San Jose State University Foundation, San Jose, CA; Southeastern Center for 
Electrical Engineering Education, St. Cloud, FL; The Garrett Corporation, Torrance, CA; and Eagle-PIcher Industries, 
Inc. , Joplln» MO. 

(lj)  PROGRAM ACCOMPLISHMENT* AN» FUTURE PROGRAMS: 

l"  ^U> Q HSi  and Pr*or Accomplishments:  Representative accomplishments in energy conversion included 
fabrication and demonstration of a mulri-baudgap so)*, cell which ohowj a significant incr*  c in efficiency over 
any currently used device.  Reserve lithium primaiy batteries for possible electrically driven remotely piloted 
vehicle appllca.ljns were tested.  A very high heat flux heat pipe system for use In thermal management ön future high 
power spacecraft was developed. Advances in the electrical aystem area have included development and demonstration of 
i 6ÜKVA permanent magnet aircraft generator which is much simpler a.sd «ore reliable than convention*! devices. 
Repeated energizing of a niobium tin superccaduct ing coil was demonstrated.  Prototype hybrid power controllers were 
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Project: #3145 
Program Element: #62203F 

DOD hi8sion Area:  Engineering Technology (ED), #523 

Title: Aerospace Power Technology  
Title: Aerospace Propulsion 

budget Activity: Technology Base, #1 

demonstrated at high ampere levels for use with large motor and electrical bus contractors. In-house testing 
validated the feasibility for use of a nonflammable hydraulic fluid in a system at 8000 psi. Analysis fhowed the 
system could give significant weight savings while eliminating costly aircraft hydraulic fires. 

2. (U) FY 1982 Program: Major efforts Include the development of inductive energy storage for spacecraft, 
analysis of pulse power system requirements and ?ower processing techniques for spacecraft applications. Advanced 
inverters, advanced motors and motor controls and advanced generator control units will be developed. A non- 
flammable hydraulic brake system for aircraft will be demonstrated. 

3. (U) FY 1983 Planned Program:  Previously described multi-year efforts will continue.  New programs will 
demonstrate advanced aircraft auxiliary power systems and survivable power systems in a multi-threat environment. 
Spacecraft thermal management systems will be developed. High power svitch technology, and power conditioning for 
electronic warfare systems will be developed. 

4. (II)  FY 1984 Planned program:  Multi-year efforts previously described will continue.  New programs will 

demonstrate high power density, longer life, survivable power systems, including "ilgh energy spacecraft batteries. 
Advanced electrical power control systems, advanced actuators, and advanced ground power systems will be develop;!. 

5. (U)  Program to Completion:  This Is a continuing program. 

6*  (u) Milestones:  Not Applicable. 

7.  (U)  Resources:  ($ in thousands) 

Total 
FY 1981   ft  1982    FY 1983   FY 1984    Additional     Estimated 
Actual    Estimate   Estimate  Estimate   to Completion  Costs  

KUT&E 7,551      8,351      9,575     9,474   Continuing 

8.  (U) f:ufaparlson with FY 1981 Descriptive S»«B^»rjg_;  ($ in thousands) 

RDT&E 7,599      8,583     12 920 Continuing 

Not Applicable 

Not Applicable 

The decrease from the FY 1982 Descriptive Suatusry will c*uno a delay In initiating efforts to 
dcraonsträte hi-'.h ouwer density, survivable power systems and au-«nced ground power systems. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  T?62204F 

DOD Mission Area:  Electronics ?nd Physical Scleucep 

(BP), #531 

(U)  RESOURCES (PROJECT LISiiNC) ($ in thousands): 

Project 

Humhor     Title 

TOTAL FOR PROGRAM ELEMENT 

Title: Aerospace Avionics 

get Activity:  Technology Base, #1 

06 AA 

2000 

2001 

2002 
2003 

2004 

6095 

6096 

7622 

7629 
7633 

7662 

Air Force Avionics Laboratory 
Operations 

Active Electronic Counter- 
measures 
Electro-Optical Technology 

hicrowave Technology 
Avionics System Design 
Technology 

Technology for Reconnaissance 
and Targeting Avionics 
Inertial Reference and 

Guidance Technology 
Microelectronics Technology 

All-Weather Reconnaissance/ 
Strike Avionics 

Tire Control Avioaics 
Passive Electronic Counter- 

measures 
Avionics Data Transmission and 
Reception 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

57,730 61,523 67,652 71,500 Continuing Not Appli- 
cable 

24,470 25,152* 26,729 27,113 

3,284 4,000 4,300 6,150 

2,901 3,150 3,900 3,100 
5, /04 6,350 6,470 6,500 
3,350 4,150 3,915 4,200 

2,126 2,300 3,055 3,300 

2,204 1,950 2,808 3,400 

3,812 3,871 4,200 3,700 
3,373 3,950 4,9^0 7,050 

2,12J . 2,150 2,475 2,500 
3,034 3,400 3,675 3,000 

1,152 1,100 1,175 1,48; 

* Excludes 1 öct 1981 civilian pay raise (4.8X) 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program is the primary source of new concepts, feasibility 
demonstrations, and technology evaluation for the full spectrum of Air Force avionic system needs. Mission areas 
addressed include target detection and classification, fire control and weapon guidance, navigation, communication, 

lamming and deception of hostile defenjeu, system design and integration, and the crucial supporting technology of 
devices, circuits, aud materials.  Avionics advances have the potential to laultipiy weapon system effectiveness. 
Modern technology has also begun to yield enhanced reliability *ind reduced lifa cycle costs. The program also 
supports the operation and management of the Avionics Laboratory of tnc Air Force Wright Aeronautical Laboratories 
at Wrig'.it-Patterson Air Force Base, OH. 
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Program Element: //62204F TiUe: Aerospace Avicnics 
DOD Mission Area: Electronics and Physical Sciences Budget Activity: Technology B*se, #1 

"TEDTT^52T 

BASIS FOR FY 1083 RDT&K REQUEST: The FY 1983 program represents 5.3X real growth over FY 1982. This growth is 
reflected In Increased opportunities for new starts which will exploit new concepts in electronic warfare, avionlc 
sensors, system integration techniques, and advanced devices and which have been deferred due to funding constraints 
in FY 1982 and earlier years., The program advances avionics hardware and software capabilities at the component, 
subsystem and system levels.  In FY 1983, major emphasis will be placed on:  technology improvements for synthetic 
aperture radars  id forward-looking infrared sensors to improve resolution and allow automatic tTg.;t acquisition and 
classification; 

device, circuit, and system demonstrations for high reliability solid state phased 
array radars; inertial navigation components with improved accuracy and reduced cost; and improved devices for optical, 
microwave, and digital systems. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1931 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

RDT&E 56,700 64,600 76,900 Continuing Not Appli« 

(U)  OTHER APPROPRIATION NESDS: 
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Program Element:  #6220AF Title:  Aerospace Avionics 
DOD Mission Areal  Electronics anJ Physical Sciences Budget Activity:  Technology Base, #1 

(ED), #521 

DETAILED BACKGROUND AND DESCRIPTION:  Rapid advances in electronics and in the basic concepts and techniques of 

avionics are now being exploited to achieve major advances in the capability and support burden of military aircraft. 
Examples of radically aew approaches to avionics systems include extensive i«se of embedded computers, compact solid 
state sources of microwave and optical energy, and architectural integration to achieve enhanced overall performance 

along with extended reliability and easier maintenance,  The payoffs in combat aircraft include increased probability 
of target detection and destruction, improved survivability in the face of hostile defenses, reduced aircrew workload, 
and reduced life-cycle costs. This program is the primary vehicle for developing, evaluating, and demonstrating at 

the exploratory level the. technology which will be essential to the avionics systems which will enter full scale 
development in the lace 1980s and 1990s. The program includer. ehe following eleven research and development projects; 

Active Electronic Countermeasures:  The objectives of this project «are to I 

Electro-Optical Technology! This project develcps lasers, detector^, and optical signal processing techniques for a 

wide range of detection, tracking, guida.ee, and defensive systems.  Work Includes tunable lasers for broad bandwidth 
coverage, advanced imaging infrared arrays and signal processors, components for laaer radars, and integrated optical 

systems tor compact, inexpensive signal processing. This basic component development leads to enhanced performance, 
Increased reliability, and reduced size and cost in applications ranging from sensors for automatic target classifica- 
tion to op.ical gyroscopes. 
Microwave Technology:  This project develops solid state and thermionic sources, amplification and signal processing 

components, and circuit and system concepts at frequencies below 300 gigahertz.  Emphasis includes extension of compo- 
nents and system technology into the millimeter wave region along with efforts to improve reliability and reduce Hard- 
ware costs in the more familiar microwrve frequencies.  System uses for this technology Include replacement of micro- 
wave tubes with solid state power devices, radar .*nd electronic warfare systems, communication transmitters and recei- 
vers and compact, integrated microwave front ends. 
A^ionic oystem Design Technology:  The objectives of this project include both advanced methods of designing, integra- 

ting and validating avionics systems and the facilities to simulate and evaluate such systems.  The increasing use of 
embedded computers has created urgent needs for software support, while the high coef of testing places a premium on 
simulation techniques.  This work produces both short terra payoffs through improved design and acquisition of avionics 

software and longer terra results as the basis for future integrated systems.  In both cases, there is direct return 
on investment in the form of reduced life cycle costs, improved reliability, and easier upgrading of avionics suites. 
Technology for Reconnaissance and Targeting Avionics:  The objective of this projact is to provide the basis for cajor 
advances In electro-optical and infrared systems for real-time reconnaissance, automated targrt classification and 
aircraft navigation and defense.  Efforts include techniques for target pattern recognition, advanced sensors and 
signal processors, and extension of existing forward-looking infrared systems to higher resolution and multiple 
functions. This work is essential to support l: th tactical and strategic aircraft «ble to cope with h'gh densities 
of targets and defenses and to acl.ieve multiple kills per sortie agalnpt a numerically superior enemy. 
Inertial Reference and Guidance Technology: The objectives of this project are to Improve the accuracy of inertial 
navigation systems as needed for cruise missile and tactical strike weapons and to develop low cost, mass-produced 
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comporuir.es for high volums applications such as tactical missiles and transport aircraft. The work includes ultra 
high precision accelerators and gyroscopes, low cost molded thermoplastic lnertlal components, and mathematical tech- 
nique's fur errot compensation. This work, is essential both to permit advances strategic and tactical weapon systems 
to be built and to addLess the unacceptably high cost of present moderate-performance iiertial navigation systems. 
Microelectronics Technology: This project exploits selected solid state device and circuit technologies to achieve 
advances in information processing capacity, reliability, and radiation hardness. Work includas both advanced devices 
and materials, such as large scale gallium arsenide integrated circuits, and basic problems of packaging, testing, and 
design techniques needed to reduce cost and improve reliability in existing technology. The project is structured 
to complement developments in industry and other government laboratories by pursuing technologies not supported 
elsewhere. System payoffs include ultra fast front end data processors for real time surveillance systems; reduced 
size» weight, ^nd cost of conventional microelectronic components; and tremendous expansion of data jtorage capacity 
in avionics systems-» 
All-Weather Reconnaisgancc/Sti.ike Avionics: The objective of this project is to develop new techniques and systems 
for aircraft radars, including synthetic aperture radar for imaging and techniques for automatic target classification. 
This work complements the eleetrc-optical sensor project in addressing Che full spectrum of detection/classification 
sensors. Work includes an in-house signal processing laboratory, a unique flying testbed for synthetic aperture radar 
testing, and new counter-ccunteraeasures to allow radar to defeat enemy electronic defenses. The project is essential 
to support next-generation penetrating attack aircraft, air superiority fighters, and covert (stealthy) operations 
which require minimized emissions to reduce detectability. 
Fire Control Avionics: This project develops new techniques for delivery of air-to-air and air-to-ground munitions 
through integration of sensors, new fire control algorithms, and automation. Areas of work include expanded envelopes 
for missile and gun firing, automated battle management, and improved standardization and interoperability. Mission 
payoffs include higher weapon kill probability, multiple target attack, and improved eurvivability through firing 
range extension and evasive maneuvers. The effort is integrated with advanced sensor work under other projects. 
Passive Electronic Conntermoasures: The object*ve of this nroject is to increase aircraft survival by 

Avlonlc Data Transmission and Reception: The objectives of this project are to develop improved methods for rapid 
information transmission to and from aircraft. Required capabilities include real-time transmission of imagery from 
reconnaissance platforms and secure, jam-rasistant communications. This work Includes signal processing techniques 
such as frequency agility, image compression for reduced dat£ rates, and demonstration of jam-resistant hardware. The 
mission payoff includes the ability of the battle commander to receive intelligence in near-real-time and the ability 
of aircraft to communicate and coordinate activities in the presence of sophisticated enemy jamming. 
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(U) RELATED ACTIVITIES:  Since this program is a broad technology base effort, technology transfer takes place between 
a large number of related program elements. The most significant of these, to or fror- which a significant number of 
efforts are transitioned, include:  Defense Research Sciences, 61101E; Defense Research Sciences, 61102F; Materials, 

621&2F; Strategic Technology, 623G1E; Command, Control, and Communications, 62702F; Advanced Avionics for Aircraft, 
63203F; Reconnaissance Sensors/Processing Technology, 63208F; Space Vehicle Subsystems, 63401F; Advanced Space 
Communications, 63431F; Very High Speed Integrated Circuits, 63452F; Conventional Weapons, 63601F; Electronic Warfare 

Technology, 63718F; Advanced Communications Technology, 63727F; Air-to-Air Identification of Non-Cooperative Targets, 
63742F; Electro-Optical Warfare 63743F; and Counter-Counterraeasures Advanced Development, 63750F. Tri-Service and 
interag?ncy coordination is continually accomplished. All electron device werk is coordinated through the Advisory 

|t Group on Electron Devices which advises the Office of the Undersecretary of Defense for Research and Engineering. All 
work on fiber optics components and systems applications is coordinated through the Tri-Seruice Fiber Optics Coordi- 
nating Group.  Developments in thermal imaging and image processing are coordinated through the Night Vision Technology 

Panel under the Joint Deputies for Laboratories Committee which, in turn, is under the Joint Logistic Cotkunanders.  Many 
areas of work are coordinated through the Air Force/National Aeronautics and Space Administration Interdependency Work- 
ing Groups on Space aid Aeronautics.  Radiation hardening activities are coordinated through the Radiation Hardened 

Electronics Technology Coordinating Group.  Work on flares and related devices is coordinated through the Tri-Service 
Pyrotechnics Coordinating Croup.  Infrared sensor developments are coordinated through the Joint Technical Coordinating 
Group on Thermal Imaging Sensors.  Sensitive technology developments are controlled through the Coordinating Committee 

(COCOM) to prevent disclosure to hostile nations. The Laboratory participates in a Joint Air Force/Navy Radar Working 
Group, a Tri-Service Airborne Displays Working GrouD, and a Tri-Service Background and Targeting agreement originated 
by the Air Force Armament Laboratory.  In the area of standardisation, the Laboratory is acti/e In the Bubble Memory 

Standardization Subcommittee of the Joint Electronic Devices Engineering Council and in national standards activities 
coordinated by the Society of Automative Engineers, especially in the area of aircraft data multiplexing systems. 
This extensive coordination activity ensures timely dissemination of progress to qualified parties and avoids wasteful 

duplication of efforts.  Key program elements involved In this coordination include:  Aircraft Avionics, 62202A; Elec- 
tronic and Electron Devices, 62/05A; Aircraft Avionics Equipment, 63702A; Night Vision Investigations, 62709A; Night 
Vision Advanced Development, 63710A; Electron Device Technology, 62762N; Avionics, 63203N; and Countermeasures Tech- 
nology, 62734N. 

(,J) WORK PERFORMED BY:  The Air Fc ce Avionics Laboratory, Wright-Patterson Air Force Base, CH, manages the work per- 

formed under this program.  Specialized facilities operated by the Avionics Laboratory in support of this program 
include: The Electronic Warfare Anechoic Chamber, Electronic Defense Evaiaator, Dynamic Electromagnetic Environment 
Simulator, Dynamic Analyser, Computer-Aided Design Facility, Mobile Evaluation Laboratory, Reference System Software 

and Evaluation Laboratory, 100-inch Collimater, Laser Research Laboratory, Radar Reflectivity Measurement Facility, 
Targeting Systems Characterization Facility, Global Positioning System Evaluation Facility, Ring Laser Gyro Laboratory, 
Communications Systems Evaluation Laboratory, Microelectronics Laboratory, Avionics Simulation and Integration Labora- 

tory, and Radar Signal Processing Laboratory.  The ten major contractors were:  Kughes Aircraft Corp., Malibu, CA; 
Environmental Research Institute of Michigan, Ann Arbor, MI; Texas Instruments, Dallas, TX; Raytheon Corp., Bedford, 
MA; Systems Research Labs, Dayton, OH; Northrop Corp., Rolling Meadows, IL; Goodyear Aerospace Corp., Litchfield Park, 

A?,; Systron Corp., Dayton, OH; Honeywell lac, Minneapolis, MN; and Westinghouse Electric Corp., Baltimore, MD.  There 
were 100 other contractors.  The total number of contracts was 256. 
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(U>  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I.      FY 1983 and Prior Accomplishments:  Active Electronic Countermeasures project highlights include the 
following. 

Electro-Optical Technology highlights Include the first growth of large, high quality crystals for tunable solid state 

lasers, demonstration of solid state laser pumping diodes to permit all-soiid-state high powei' laser systems, and 
advances in chemical and carbon dioxide lasers tor optical tracking and countermeasure systems.  In addition, improved 
charge-coupled device sensor arrays and Integrated optical spectrum analysers were damonsorated establishing the feas- 
ibility of real-time imaging, tracking, and signal sorting systems. 
Microwave Technology project advances were made in the state-of-the-art of solid state components, including field 
effect transistors and avalanche diodes.  Among the achievements were higher power, extension of frequency coverage to 

millimeter wavelengths^ef f iciency Improvements sufficient to make system applications feasible, and fundamental reli- 
ability improvements. 

Detectors, mixers, and other components were extended in frequency and 

improved in noise performance. 
AvJonlc System Design Technology project highlights Include completion of major portions of the software design environ- 
ment for new embedded computer languages and issue to dozens of qualified defense users. Military standards for com- 

puters, «iata transfer busses and software languages were developed or Improved, and their employment in systems was 
supported with data and design expertise.  Essential preparatory work was initiated to support the PAVE PILLAR Integra- 
te«! avionics program which begins in FY .1982. 

Technology for Reconnaissance and Targeting Avionics achievements Include completion of the Real Time Three Dimensional 
Target Classifier program and Phase Fo! the Forward Looking Active Classification Technology program.  These results 
establish the feasibility of automated targeting to permit rapic , Wiltiple-kill strikes by low level penetrating attack 

aircraft.  In addition, new detector and signal processor concepts for forward-looking infrared sensora were demon- 
strated which prove that resolution, field of view, and navigational precision can be improved by factors of two to 
ten over current technology. 

Inertlal Reference and Guidance Technology progress included initiation of brassboard demonsttations of high precision 
ring ias'jr gyroscopes for advanced cruise missiles.  A unique in-house testing facility for key components of such sys- 
tems was established.  This capability is being used by other Services and industry to solve materials and fabrication 

problems limiting the accuracy of optical gyroscopes.  The feasibility of molded inertlal navigation components costing 
one third or less the price of conventional units has been proven, and test data on a variety of models has confirmed 

their operational seltablllty.  Development of techniques for mathematically correcting gravitational errors was begun 

to eliminate this limit on ultra high precision inertlal navigation for strategic weapon systems. 
Microelectronics Technology highlights include the following.  Basic demonstrations of radically new high speed, low 
power integrated clrcelts, based on gallium arsenide and silicon metal-semicouductor field effect transistors, have 

proven feasibility of these components for real-time processing of the enormous data rates produced by surveillance 
sensors, electronic warfare pulse sorters, and similar systems.  Design was begun on magnetic bubble memory with sub- 
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stiinlially greater capacity than is currently available to permit onboard storage of terrain data, reconnaissance 
Imagery, etc.  Chip demonstrations of complex signal and image processing schemes have established the feasibility of a 
new class of real-time processors. 
All Weather Reconnaissance/Strike Avionics project highlights include the world's first successful demonstration of 
blstatic, imaging synthetic aperture radar, a breakthrough which is essential to covert penetration of defenses by 
tactica? attack aircraft.  In addition, new methods were developed for extracting target signatures from synthetic 
aperture radar data which prove the feasibility of automated targeting with such sensors. Progress was also substan- 
tial on such advanced r&dar techniques as spread spectrum counter-ceuntenaeasures and ultrahigh resolution imaging. 
Fire Coitrol Avionics progress included completion of flight tests on an advanced electro-optical fire control system, 
c. multiple reference gunsighL, and a relative velocity gunnery system.  These results prove that air-to-air and air- 
to-ground weapon delivery profiles can be greatly expanded to Increase probability of kill, allow more effective eva- 
sive maneuvering, and permit successful engagement In a wider range of encounter geometries.  Other work on expanding 
mluiile launch envelopes and on coupling fire control to flight controls will allow next generation aircraft to fly 
more survlvable sortie profiles and to attack more targets per pass. i-_ 
Passive Electronic Conntermeasures highlights include the following. 

Avionics Data Transmission and Reception project progress included completion of technology development for the HAVE 
QUTCK jam-resistant airoorne communication system and successful demonstration of a new interference suppression 
filter which solves a major operational problem with aircraft radios.  This will be used by both Air Force and Navy 
aircraft.  Another effort successfully demonstrated jam-reaistant hardware for transmitting uata to and from guided 
weapons when is essential for stand-off range attack of defended targets. 

*•      FY 1982 Program:  Active Electronic Countermeasures highlights include 

Electro-Optical Technology highlights Include completion of the development of the optical frequency doubling crystal 
known as "KTP" and Initiation >f  f< ilow-on work in infrared lasing materials, all with the goal of producing a broad- 
band tuning capability for optical sources used in targeting and jamming applications..  Efforts will be initiated on 
improved detectors for optical countermeasures systems, imaging sensors, and trsckir.g systems.  A broadband chemical 
laser will be completed and evaluated as a source foe defensive systems against optically guided weapons. 
Microwave Technology highlights Include Initiation of a iiulti-year program to reduce costs, enhance reliability, and 
establish qualified industrial sources of gallium arsenide field effect transistors which have become key components 
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in a wide range of microwave systems.  Expanded approaches to thermionic power generation in the millimeter wave region 
and to extremely broadband microwave amplifiers will be started«  Solid state sources and associated receiver components 
for the 100 to 300 gigahertz region will enter development. Work will continue on circuit and manufacturing techniques 
to reduce the cost of cicrowave systems such as monolithic modular phased array radars and satellite communication sets. 
Avionle System Design Technology highlights include initiation of hardware and software development for an electronic 
terrain map system for effective, real-time cockpit navigation displays.  The capabilities of the avionle simulation 
facility will be enhanced to support the Avionics Laboratory thrust in integrated avionics. Work will continue on 
software support tools for embedded computers, feasibility models for high level programming languages, and applica- 
tion of avionics standards.  This will result in reduced life-cycle costs and enhanced supportabllity in next-genera- 
tion avionics suites. 
Technology for Reconnaissance and Targeting Avionics project highlights Include completion of data analysis under the 
forward looking active classification technology project wnich eptablishes techniques for automated targeting with 
Infrared sensors.  The first phase of a laser radar technology development program will begin, aimed at developing a 
new generation of infrared acquisition and tracking systems. Work will begin on a raultiband staring sensor for 
improved target detection in adverse weather, smoke, or dust.  A study of forward Looking infrared sensor fields of 
view and target identification will complete and feed Into a variety of advanced development efforts to provide high 
resolution, automated targeting sensors for increased tactical strike effectiveness. 
ir.ertial Reference and Technology project highlights include initiation of a real-time gravity compensation demonstra- 
tion. This is essential to remove an error source which prevents current inertlal navigation systems from achieving 
the accuracy needed by advanced cruise missiles and other strategic airframes. Work will continue on low cost molded 
technology to exttnd the cost savings from single sensors to complete inertial navigation units.  A multifunction 
navigation radio development will begin.  A study to establish methods of achieving ultrahlgh accuracy Inertial systems 
will be completed, and the results will be carried into advanced development. 
Microelectronics Technology project highlights Include initiation of a large scale Integration eftort for linear cir- 
cuits to extend the technology of digital microelectronics into areas of analog signal processing.  Work will continue 
on extended temperature range magnetic bubble memories and on rcnvoütile high speed memories, both of which are crucial 
to the Implementation of advanced aircraft and space electronic tys terns.  Development will also continue on high 
speed analog-to-dlgitai converters and on gallium arsenide integrated circuits, both of which have high potential 
payoff in high data rate systems such as real time space surveillance. 
All-Weather Reconnaissance/Strike Avionics project highlights include the start of development of 

The flyiug testbed for synthetic aperture 
radars which bpa evolved in previous years will be upgraded to support crucial demonstrations of blstatic and high 
resolution operation needed to validate planned avionics auit.es for next-generation ccabat alrctaft. Work will con- 
tinue on automatic target classification and in-house signal processing facilities. 
Fire Control Avionics project highlights include completion of studies on visaal-range identiflcation-f„lend-or-foe 
techniques and fire control for advanced air-to-ground weapons.  The results of these analyses are needed to support 
both advanced development projects and planning for next-generation avionics.  Also scheduled for completion is the 
electro-optical threat sensor effort which has been jointly conducted by the Air Force Avionics and Weapons Laborator- 
ies and the Army Missile Command to address common needs for ways to counter optical tracking and weapon guidance 
systems. Work will begin on a sensor blending scheme to couple aircraft sensors and flight controls for extremely low 
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level penetration of enemy defenses and on new techniques and software for battle management, Including multiple target 
attack. _ 

Passive Electronic Countermeasures project highlights include^ 

Avionic Data Transmission and Reception project highlights include initiation of an adaptive interference cancellation 
development to address problems of incompatibility and self-jamwinp being experienced with current radio equipment. 
Another new effort will pursue design of a laser-based airborne optical communication system for secure, high capacity 

information transmission. Work will continue on spread spectrum and frequency hopping techniques needed for secure 
data links and communications networks. 

3.      FY 2983 Planned Program:  The Active Electronic Countermeasures project will ^ 

The Electro-Optical Technology project will complete a galllur-aluminußi-arsenlde optical sensor array for high sensi- 

tive imaging systems.  Work will begin "n Iv tide chemical lasers and on improved mercury-cadmium-telluride hybrid 

focal plane arrays, both of whica have hl^h potential for advanced targeting and guidance systems, and a bistable 
optical element for extremely high speed signal processing will be demonstrated. 
The Microwave Technology project will select the most promising solid state and thermionic sources of millimeter wave 

power explored in previous years and begin intensive development to meet the needs of detection, tracking, guidance, 
and countermeasures systems.  Work will continue on improved microwave diodes and transistors and on monolithic micro- 
wave 'ntegrat'jd circuits which can greatly reduce costs in radar and communications systems. 

The Avionics System Design Technology project will begin development cf simulation facilities for the avionics suite 
of the up.vop.jtrained tactical fighter and on a fiber optic multiplexing system to provide the high data rates needed 
in integrated avionics architectures. Work will complete oa an effort to advance head-up display technology to the 

performance level needed by the next tactical fighter.  Work w'll continue on design of fault- and damage-tolerant 
ivIonics configurations. 
The Technology for Reconnaissance aad Targeting Avionics project will complete the Initial phases of & laser sensor 

development and begin testing under simulated flight conditions.  An effort wil begin which builds on previous optical 
sensor ana target classification work to complete the technology development In time to support full scale development 
of the next combat aircraft generation.  Work will continue on advanced, multi-band infrared sensors. 

The Inert la 1 Reference and Guidance Technology project will begin flight test of the gravity error correction tech- 
nlques developed in FY 1981 and 1982. Work will begin on a prototype demonstration *f high precision, optical gyro- 
scope-based inertial navigation unit and on signal processing methods to increase satellite positioning system receiver 

accuracy to levels needed both for covert tactical strike missions and for precision strategic weapon system navigation. 
The Microelectronics Technology thrust will begin an effort to demonstrate complex signal processing integrated circuits 
based M- silicon metal-semiconductor translators which eliminate the most radiation-vulnerable problem of present 
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technology.  Work will continue to extend high speed gallium arsenide Integrated circuits to higher levels of complex- 
ity to develop design, packaging, and testing methods required by complex microelectronic components; and to perfect 
real-time image processing components for tactical targeting systems. 
The All-Weather Reconnal3sance/Strlke Avionics project will complete demonstration of an automatic classifier able to 
distinguish tracked from wheeled vehicles. The upgraded synthetic aperture radar flying test bed will be used to 
collect data needed for design of the COVERT STRIKE attack aircraft.  Assessment of 

The Fire Control Avionics project will begin design of fire control systems identified by the"Air Force Armament Divi- 
sion as needed for weapon delivery in the next generation of tactical attack aircraft. Work will continue on weapon 
delivery methods which are compatible with stealth requirements, and on software and modelling studies to develop 
expanded and more effective fire control profiles. 
The Passive Electronic Countermeasures project will 

The Avionics Data Transmission and Reception project will demonstrate In brassboard form an agile transversal filter 
which will be a key factor in implementing communication links which are secure against Interception and jamming« 
Work will begin on systems exploiting advanced microelectronic components to improve performance and reliability while 
reducing size and power consumption.  Efforts on implementing signal processing and datf* link control software in 
higher order languages to reduce costs and improve long-term supportablllty will begin.  The reduction In the FY 1983 
RDT&E request from the previous Descriptive Summary defers new starts in most of the projects described above. 

**' KY 1984 Planned Prcgram:  The Active Electronic Countermeasures project will 

The Electro-Optical Technology project will initiate development of a high power tunable laser for the 0.5 to 0.9 micro- 
meter wavelength band and of precision optical components for ultrahigh accuracy inertlal navigation components. 
Demonstration of high speed switching using bistable optical devices will be completed. 
The Microwave Technology project will exploit the best results of earlier millimeter wave device studies to be&in 
development of high power solid state sources for detection, tracking, and countermeasures applications.  Wrrk will 
continue on circuit techniques tor cost reduction in solid state phased arn»y radars. 
The Avlonlc System Design Technology project will complete development of a graphics generator brassboard and fiber 
optic multiplexing scheme for advanced cockpit displays as part of an Integrated pvlonlcs suite.  Work will continue on 
software technique? for avionics data processors and on simulation techniques to evaluate new concepts and components. 
The Technology for Reconnaissance and Targeting project will begin development of an integrated sensor system which 
blends radar and infrarad signals to enhance target detection and classlfcatlon.  Work will continue on techniques for 
automated target Identification, including rooftop and airborne testing against real and decoy target*. 
The Inertia! Reference and Culdance Technology project will complete development of a high accuracy accelerometer 
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brassboard. Work will continue on techniques to correct gravity-Induced errors In inertial navigation Systems.  An 
effort will be started to develop an advanced ring laser gyroscope to carry inertial navigation accuracy to levels 
needed by aircraft aid missiles. 
The Microelectronics Technology project will Initiate brassboard demonstrations using complex gallium arsenide signal 
processing Integrated circuits. Work will continue on radlatIon-hard silicon Integrated circuits for large scale 
signal processing and analog-to-digital conversion applications and on nonvolatile memories. 
The All-Weather Reconnaissance/Strike Avionics project will extend previous work on automatic target classification 
to cover advanced radar modes, Including blstatic operation and millimeter wave frequencies.  Work will begin on 
demonstration of techniques for focussing sythetio aperture radar da*:a to obtain maximum resolution dnd real-tlne 
operation. 
The Fire Control Avionics project will begin a group of projects, based on the most promising results from previous 
work, to develop weapon delivery techniques which coap1efeent evolving advances in sensors.  Examples include coupling 
of fire control and rad^r systems for air-to-air combat and techniques for exploiting synthetic aperture radar imagery 
for targeting of precision air-to-ground munitions. 
The Passive Electronic Countermeasures project will £ 

The Avionic Data Transmission and Reception project will complete and tejt a millimeter wave data ltnk breadboard. 
Results of the adaptive interference rejection effort will be evaluated, and the preferred approach will be transi- 
ttoned to advanced development.  Work will continue on methods of encoding data transmission for jam~and-lnterception- 
rdistant coamunlerntIons. 

5. (U) Program to Completion:  This Is a continuing program, 

f>. (U) Milestones: Not Applicable. 

7. (U) Resources:  Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable. 
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(U) DETAILED BACXGPvOUND AND DESCRIPTION?  This project provides fok. the support activities required to operate the 

Air Force Avionics Laboratory, Wright-Patterson Air Force Base OH.  The Air Force Avionics Laboratory is responsible 
for research, exploratory and advanced development programs concerned with navigation and guidance, weapon delivery 
and fire control, reconnaissance and aerospace surveillance, aerospaceborne communications, electronic counterraeasures, 

aviouic systems architecture and integration, and electronic and electro-optical device technology.  The laboratory 
provides technical support to current and future systems programs and undertakes operational suaport projects in its 
mission areas.  This project provider* for the pay and related costs of civilian scientists, engineers, and support 

personnel; travel; transportation of equipment; rental equipment: communications and utilities cost; procurement of 
supplies and equipment; duplication and reproduction services; and contractor support services for maintenance and 

modification of facilities. 

(11) RELATED ACTIVITIES:  This project supports and complements all of the technical projects unde* this program element 
as well as other projects and prograran managed by ehe Air Force Avionics Laboratory including? Advanced Avionics for 

Aircraft, 63203F; Reconnaissance Sensors/Processing Technology, 63208F; Very High Speed Integrated Circuits; 63»*52F; 
Electronic Warfare Technology, 637J.8F; Advanced Communications Technology, 63727F; Air-to-Air Identification of Non- 
Cooperative Targets, 63742F; Electro-Optical Warfare, 63743F; Counter-Countermeasures Advanced Development, 6375CF; 

and Advanced System Integration Demonstrations, b3253F. 

(y) WORK PERFORMED BY:  The Air Force Avionics Laboratory, Wright-Patterson Afr Force Base urt, is responsible tor the 

management of the projects under this program element. 

(U)  PROCHAH ACCOMPLISHMENTS AK!> FUTURE P HOC RAMS: 

1.  (U)  FY 1081 and Prior Accomplishments:  This support program has played a crucial role In providing the tech- 

nical staff, facilities, and related activities without which the research and development activities of the Avionics 
Laboratory would be Impossible. 

-•  (!1*  FY 198? Program:  Improvements will be made to several In-house facilities, including the electronic 
warfare simulation laboratory and ehe avlonica system assessment and integration laboratory.  Support for the 
civilian st&ff of the Avionics Laboratory aad for supporting activities will continue. 

3.  (U)  FY IV83 Planaed Program:  An orderly program to upgrade the facilities and equipment of the Avionics 
Laboratory will continue.  Support for the civilian staff and for supporting activities Jill  also continue. 

**  (l])  FY 198» Plannet? Program:  Facility apgrad-s activities will continue.  Support for the civilian staff 
ami for supporting activities will also continue. 
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5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Net Applicable. 

7. (U) Resources: 

Title: Air Force Avionics Laboratory Operations 

Title* Aerospace Avionics 

Budget Activity: Technology Base, #1 

FY 1981 

Actual 

RDT&E 24,470 

8.  (U)  Comparison with FY 1982 Btu-get Data: 

FY 1982 

Estimate 

25,152 

FY  1983 
Estimate 

26,729 

FY  1984 
Estjgite 

27,U3 

RDT&E 

FY  1981 

23,285 

FY  1982 
Estimate 

25,446 

FY 1983 
Estimate 

25,852 

Additional to 

Completion   

Continuing 

Additional 
to Completion 

Continuing 

Total 
Ebtlmated 
Costs  

Not Applicable 

Total 

Estimated 
Costs 

Not Applicable 

Changes are reflected in the FY 1982 and FY 1983 pro^rati due to the additive oust ot the 1 Oct 1981 civilian p*y raise 

and revised estimates of reimhiuseraent for support provided to ochar programs end agercies. 
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Project:  #2002 
Program Element: #62204F 

DOD Mission Area: Electronics and Physical Sciences 
(ED)» #521 

Title: Mlcrowa e Technology 

Title; Aerospace Avionics 

Budget Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: Microwave components are the heart, of all radar, electronic countermeasures, 
and communications systems. Wien these corponent*» fail, aircraft and missile radars can't find targets, aircraft 
radars can't do terrain following and terrain avoidance, electronic cov;ntermeasure& can't detect and jam threats, 

and communications break down. This project develops the technology to improve airborne microwave device and 
subas?3mbly performance, improve their reliability, and decrease their costs. The scope of lctivity extends from 
critical microwave device development through selected equipment; feasibility demonstrations of microwave sources» 
circuits, antennas, radoraes, and sensor techniques. Some of the current needs being addressed follow. Solid state 
microwave power sources and detection devices with higher power output, lower noise, better efficiency, higher 
frequency of operation, and wider bandwidth are required for replacement of lew and medium f ,««rer microwave tubes 

in aircraft and missile radars, electronic countermeatsures receivers and transmitter front end?, and acrospaceborne 
communi atlons sets. High power microwave tubes r.ted longer life, higher power, lower cost and w*der bandwidth 

for electronic oountermeasures and  aircraft multifunction radar applications» All solid state phased arrays ar* 
being developed to completely replace tubes in aircraft and multifunction radars, increasing radar  performance and 
reliability* The millimeter wave technology has« is osiug actively developed for missile t>.rr*inal guidance, counter- 
measures, anci spaceborne communications applications. Microwave soMd state components and microwave integrated cir- 

cuits will be pursued with the goal of maturing the technology for standardization, proven reliability, and widespread 
Industrial availability *or lo^er cost. 

(U) RELATED ACTIVITIES:  The Army, Navy, Defense Advanced Research Project« Agency, and National Aeronautics and 

Space Administration have exploratory development programs in microwave technology. These programs support their 
specific requirements and complement the work In this project. The DOD Advisory u'reup or* Electron Devices coordinates 

each effort in  this project. The Microwave Working Group of the Advisory Group on Election Devices considers In detail 
the of torts of the above agencies and ^he Air Fore*;, in microwave technology.  Efforts are examined for technical merit 
and to prevent Jupllcation of effort. Several current areas under this project arc coordinated under the Air Force/ 
National Aeronautics an i Space Administration ir.terdependency Working Group.  In addition, symposia and informal con- 
tacts among government workers within these agencies further Injured full coordination of the efforts. Related acti- 
vities Include:  Advanctd Avionics for Aircraft, 63203F; Electronic Warfare Technology, 63718F; Advanced Attack Weapons, 

M60JF; and Advanced Space CoramunleatIons Technology, 63431F. 

(II) WORK PERFORMED BY:  The Air Force Avionics l^Mrstcry, Wright-Patterson Air Force Base, OH is the organization 

responsible for the management of this project.  In-house facilities available to support this project Include a near 
field antenna and radome measurerneiir facility aaü a microwave technology laboratory for device, circuit, and micro- 
wave subussembly design, fabrication, teet, snd evaluation. Th«. ten largest contractors for FY 1981 were: Hughes 

Aircraft Company, Torrance, CA; Raytheon Ccapany, Bcdf.fd MA; Northrop Corporation, Rolling Meadows I!.; Varian A sso- 
v iar.es, Beverly MA; L.N.R. Communications, Inc., Hauppa^e BY; Texas Instruments, Inc., Dallas TX; The University o.' 
Michigan, Ann Arbor MI; TRW Systems -iroup, Redor.do Beach CA; Georgia Institute of Technology, Atlanta GA; and TRW, Inc., 

Redondo Beach CA. Thetv were 14 other contractors. The total number of contracts was 42. 
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Title: microwave Technology 
Title: Aerospace Avionics 

Budget Activity: Technology Base_, #1 

Project: #2002 
Program Element: #62204F 

DOD Mission Area: Electronics and Physical Sciences 
(ED)t 052

1""     ' 

(") PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Substantial progress has been made in the power, efficiency relia- 
bility and frequency coverage available from gallium arsenide solid state devices. Powers and efficiencies sufficient 
to allow replacement of vacuum tubes in low to medium power applications, such as missile seekers and satelin* trans- 

i    miners have been demonstrated. Examples Include a power combiner producing 390 wans peek  power from multiple diodes 
and a field effect transistor yielding 6 watts, both at X-band. The move to solid state allows systems to be snail« 
and ,ess power consuming while eliminating high voltage power supplies and lifetime-limiti ;g wearout mechanisms of 
tubes. Progress has also been rapid in low power devices for receiver and signal proc28sor a^olications. Examples 
include low noise field effect transistors at frequencies up to 33 gigahertz and monolithic gallium arsenide Integrated 
circuits which öfter the same performance as older solid state circuitry but in much smaller space and at one-quarter 
or less the cost.  Much of this technology has evolved in support of a solid state active aperture phase« array radar 
which is expee-ed to be the basis for new aircraft radars starting in the late 1980s, and which critically- depends on 
this device a-id circuit work to achieve required performance and cost. At high power levels where solid state sources 
do not yet exist, work has continued on thermionic (tube) devices. Radically new tube . -epts have been evolved for 
power generation lw the millimeter wave frequencies where urgent requirements have been identified for detection and 
eountermeasures systems. Progress has also been made on tune components and manufacturing techniques to extend lifetime 
and performance while lowering cost.  Examples Include completion of a crossed-fi-ld amplifier for a multimode radar 
system and a new meanderline coupled cavity circuit for a millimeter wave electronic eountermeasures transmitter at 45 
gigahertz. Other work has advanced the technology of mixers, circulators, antennas, and other key components of micro- 
wave systems to lower noise figures, broader bandwldths, and higher efficiencies. The sum of this effort Is a broad 
hvrovement In the many technical areas needed to make advanced microwave systems practical and affordable. 

2. (U) FY 1982 Program: Work on both 3allium arsenide and silicon solid state sources and amplifiers will 
continue. Efforts will begin to develop field effect transistors capable of 8 watts at 10 gigahertz and 30 watts at 4 
gigahertz and on avalanche diodes to produce high power at frequencies from 10 to 94 gigahertz.  A major effort in 
solid state circuits will begin la support of a full-scale aolid state phased array radar Demonstration. Advanced 
fabrication techniques for solid state millimeter wave sources will be investigated. Work will continue on extremely 
broadband tubes fur electronic eountermeasures systems including hell* tubes for the 20 to 40 gigahertz band and coupled 

[ udvlty tubes at 40 to 60 gigahertz,  Peniotron and gyro-travelling wave tube devices demonstrated in previous yeats will 

«fIZ!llU ■!ÜIl?J«.Ta T\ 8f?er;tlon- Aieo ln tht »ilU-ter wave region, both active and passive receive 
components will be investigated, principally for eountermeasures applications. These include an Integrated 94 gigahertz 
transceiver which will demonstrate the ability to package sophisticated signal processing capabilities in very small 
»oW« with the potential tor low con batch fabrication. Work will continue on cathodes, interaction circuits, and 
.«ther tube components to increase both lifetime and performance. Efforts will also be initiated or continued on high 
speol tunHg components, low noise mixers, and detectors for .?, „ontc warfare, radar, and communication system apoll- 
cations. 
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[ Project: #2002 
Program Element: #62294F 

DOD Mission Area: Electronics and Physical Sciences 

(ED), #521" 

Title: Microwave Technology 

Title: Aerospace Avionics 
Budget Activity: Technology Base, #1 

3. (U) FY 1983 Planned Program:  High power avalanche diodes will be demonstrated at 10 end  2Ü gigahertz for 
both communication and electronic counte measures transmitters. Work will continue to extend oolid state power 
capallllty at frequencies up to 300 gigahertz.  Initial demonstrations of millimeter wave counterm^asures tubes at 20 

to 40 and 40 to 60 gigahertz and of a 1 kilowatt travelling wave tube at 8 to 18 gigahertz will occur. An effort will 
begin to develop a long shelf life radar tube for missile applications. Solid state sources and power combining circuit 
will continue to develop with the goal of replacing tubes In radar, communication, and countermeasure systems. One 
specific goal is a transistor power combiner producing 100 watts at 10 gigahertz. Work will continue on components 

and measurement techniques vital to the design and construction of a variety o* millimeter wave systems. Work on the 
94 gigahertz integrated transceiver will continue. New efforts will pursue microwave/optical techniques for high 

speed and broad bandwidth in receivers, a 5 to 20 gigahertz solid state transmit/receive array fov radar and counter- 
measures systems, and a phased array satellite communication antenna. 

4. (U) FY 1984 Planned Program: The 94 gigahertz integrated transceiver will be completed and tested. Efforts 
will continue to raise pow^r levels and efficiencies cf solid state sources at a variety of system application fre- 
quencies up to 300 gigahertz, emphasizing the millimeter wave bands at 35 and 94 gigahertz. Previous years' work on 

millimett-r wave tubes will be exploited in one or more new efforts co advance the technology to the degree needed for 
radar and cojntermeasures systems. Work will continue on monolithic gallium arsenide integrated circuits for cost 
reduction in phased array radars and communication systems. Device and circuit tasks in support of the full scale 
solid state phased array demonstration will also continue. 

5. (U) Program to Completion:  This is a continuing program, 

ft.  (U) Milestones: Not Applicable. 

7.  (!J) Resources: 

FY 1981 

Actual 
FY 1982 

Estimate 

KDT&E 5,70'»      6,350 

S.  (U) Comparison with FY 1981 Budget Data: 

RDT&E 5,700      6,700 

Total 

FY 1983     FY 1984     Additional    Estimated 

Estimate    Estimate    to Completion Costs 

6,470      6.500     Continuing   Ni. Applicable 

8,300 Continuing   Not Applicable 

Reduced funding in this project in FY 1983 compared to the FY 1982 Descriptive Summary reflecte a drop in total furling 

for Program Element 62204F mid will result *n reduced scope or deferred start for a number of planned efforts, par- 
t'cularly 'n  the area of high power solid state sources. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:    I62205F 
DOD Mission Areal   üTvironmental and Life Sciences (ED), #522 

(U) RESOURCES (PROJECT LISTING)  ($ in thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

06HT Laboratory Support 
1121 Technical/Team Performance 

Training 
1123 Flying Training Development 
1192 Advanced Simulator for Pilot 

Training 
1710 Weapon Systems Logistics 

Ki Combat Maintenance 
6114 Simulation Techniques for Air 

Force Training 
*    Exclude: 1 Oct 1981 Civilian Pay Raise (4.8%) 

FY 1981 
Actual 

12,942 

5,524 

1,044 
659 

4,694 

996 

25 

Title:    Training and Simulation Technology 
Budget Activity:    Technology Base, jT 

Total 
FY 1982       FY 1983       FY 1984       Additional Estimated 
Estimate     estimate     Estimate     to Completion     Cost 

13,964 

5,029* 

1,345 
927 

4,697 

L633 

333 

18,545 

5,766 

\855 
I, «00 

6,024 

2,300 

1,200 

18,271 

5,895 

1,966 
1,400 

5,405 

2,405 

1,200 

Continuing     Not Applicable 

(U) BRIEF DESCRIPTION QF ELEMENT AND MISSION NEED:    This program will  irrprove operational readiness through more effective 
training and increased weapon system supportability.    It consists of efforts grouped under the following three catanories: 
TRAINING DEVICES AND SIMULATION,  EDUCATION AND TRAINING, and HUMAN FACTORS.    Significant opportunities exist for Improving 
flying and technical training effectiveness with flight and maintenance simulators.    A major research thrust is under way 
using the Advanced Simulator for Pilot Training, a large field-of-view visual flight simulator.    This simulator is used to 
conduct research to develop innovative methods for flight simulate- training in general and to develop innovative 
techniques for training tactics used in air-to-ground, and air-to-air combat.    Improved flight simulator hardware is being 
developed to support these training research requirements.    Another major research effort investigates technique? for 
making maintenance training more cost effective by developing and evaluating maintenance training simulators.    These 
devices permit the simulation of malfunctions and allow hands-on maintenance training and trouble-shooting to take place 
without tying up or damaging expensive operational hardware.    A second m^jr research thrust concerns the logistics 
support of weapun systems and improvements that can be made by determining the interactions between the human elements of 
logistics and the associated characteristics of weapon systems.    A unified data base for each emerging weapon system will 
be designed to replace the multiple logistics data bases currently used.    This will allow designers highly consistent and 
accurate information for me in design trade-off studies.    Also very critical work will be done in the area of crew, 
group, team and unil performance and training.    This will concentrate on Command and Control  (C2) systems used in the 
NATO environment.    The support of the Air Force Human Resources Laboratory, Brooks Air Force Base TX,  is partially ?unded 
by this program element.    The Research and Develop    *t efforts are coupled directly with the major command training 
programs, with programs conducted by the Aeronautical Systems Division and with Army and Navy programs. 
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Program Element:    #62205F fitl?:    /raining and Simulation Technology 
DOD Mission Area:    Environmental and Life Sciences (EÜ). #522 Budget Activity-    Technology Base, #1 

3QJ i\uiaic. K^UC^I:    me ri I»J program represents  u.a* real growth over l-Y 1982.    This growth is based 
scision to increase needed research in flight simulation and training, command and control team training 
a.rh efforts.    The Advanced Simulator for Pilot Training (ASPT) requires specifically increased funding 
p to replace worn out visual display hardware.    More detailed information about the FY 1983 increased 

(Ü) BASIS FOR FY 1983 RDT&E REQUEST:    The FY 1983 program represents  33.2% real growth over FY 1982.    This growth is based 
upon a conscious decision to 
and logistics resear 
in FY 1983 in ord^r 
funding requirements is presented under the FY 1983 Planned Program section and also the Project 1192 section.    This 
program includes the exploratory development of simulator helmet-mounted display technology, improved moving target 
generation capability in the Advanced Simulator for Pilot Training (ASPT) at Williams AFB AZ, AS?T visual display 
refurbishment, and greatly expanded training effectiveness research for flight simulator specifications.    Successful 
results of these projects will be transferred to both advanced development simulation demonstration programs and directly 
co MAJOOM (TAC, SAC, MAC, ATC) training operations.    The goal of  all these efforts will be increased combat readiness 
through more effective combat mission training.    An equally important aspect of the program involves research to improve 
weapon system supportabi ity, maintenance, and logistics.    Specific efforts include analysis of factors to improve wartime 
maintenance, evaluation and development of prototype maintenance simulators, development of a triservice computer-based 
instructional system,  integration of logistic support factors into early weapon system design, and improvement of command 
and control team training and performance.    Again, many successful results are transferred directly to MAJCOM (AFLC, etc.) 
users. 

(u) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Total 
FY 1982       FY 1983       FY 1984       Additional Estimated 

FY 1981       Estimate     Estimate     Estimate     to Completion     Cost 

RDTSlE 12,500 16,200       18,500 Continuing       Hot Applicable 

(U) OTHER APPROPRIATION FUNDS:    Not applicable. 
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Program Element: »62205F Title: Training and Simulation Technology 
DOD Mission Area: Environmental and Life Sciences (ED), #522     Budget Activity: Technology Base. #1, 

(U) DETAILED BACKGROUND AND DESCRIPTION: This program addresses two of the three principal thrusts of the Air Force Human 
ResourcesLaboratory (AFHRL): (1) Air Combat Tactics and Training and (2) Weapon System Logistics, Maintenance, and 
Technical Training. These thrusts are included in the major categories of TRAINING DEVICES AND SIMULATION, EDUCATION AND 
TRAINING, and HUMAN FACTORS. The first, thrust will help provide, through the use of flight simulators, trained aircrews 
capable of operating aircraft effectively under both peacetime training conditions and war time combat conditions. The 
greatest benefit from this thrust will be an expanded combat training capability in which aircrews will be able to rehearse 
full missions in the simulator under realistic threat and flight conditions that cannot be duplicated with actual air- 
craft. The ?c.:-,n<j thrust will improve individual and group training, organizational structure and procedures for main- 
tenance, war tme.  planning, and human resource factors in weapon system acguisition. Some of the key research issues 

(6) assessing the impact of the human element in the design and operation of command and control (C2) systems. 
Payoffs from this thrust include (1) decreased life-cycle costs due to the more effective planning and management of the 
human resources requirements of weapon systems, (2) increased probability of mission success due to improved logistics 
support: (3) enhanced on-the-job performance of Air Force technicians due to better training on maintenance simulators and 
(4) improved operation and design of Cd systems. This program element, in addition to being the primary technology base 
exploratory effort in Training and Simulation Technology, provides technical support to other Air Force and Department of 
Defense programs and receives partial reimbursements for the services provided. In the case of basic research accomplished 
by the Laboratory, full reimbursement is provided by Program Element 61102F, Defense Research Sciences. The project 
funding reflects the best estimate concerning these anticipated reimbursements, but may require adjustment to the degree 
that reimbursements are actually earned. 

(U) RELATED ACTIVITIES: The majority of the work is directly in support of requirements identified by major commands, Air 
Staff agencies, and separate operating agencies. Related efforts of the military services are identified ii the Training 
and Personnel Technology Area Description. Related program elements are: 61102F, Defense Research Sciences; 62202F, 
Aerospace Biotechnology: 63227F, Advanced Simulator Technology; 63751F, Innovations in Education and Training; 64227F, 
Flight Simulator Development; 62757N, Human Factors and Simulation Technology; 63733N, Training Device Technology; 63720N, 
Education and Training; 62722A, Manpower, Personnel, and Training; 62727A, Non-System Training Device Technology and 
63216A, Synthetic Flight Simulators. Tne Laboratory has Memoranda of Agreement with the Army Program Manager for Training 
Devices for visual display light valve projector technology development, and with the F-16 System Program Office for 
maintenance aids development and resource planning and allocation. Research agreements with the Air Training C.mand, 
Tactical Air Command, Air Force Logistics Command, Military Airlift Command, Strategic Air Command, Simulator System 
Program Office, Naval Training Equipment Center, and National Aeronautics and Space Administration clearly describe work to 
be accomplished, list necessary support to be provided by the user of the technology, and insure adequate coordination of 
efforts. The Navy has a liaison oftire with the Laboratory's Operations Training Division at Williams Air Force Base AZ. 
In addition, personal contacts, meetings, and formal contacts such as the Dob Technical Advisory Groups provide 
coordination between specific focal points for research and development efforts. Close coordination within the Air Force 
user community is also ensured by semiannual research and development coordination meetings between AFHRL, the Aeronautical 
Systems Division and the major commands (TAC, SAC, MAC, ATC). These meetings were held in April and November in 1981. 
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Program Element:    #62205F Title:    Training and Simulation Technology 
DOD Mission Area:    Environmental and Life Sciences (ED), #522 Budget Activity:    Technology Base, #T~ 

(U) mK PERFORMED BY:    The program is managed by the Air Force Human Resources Laboratory (AFHRL), Brooks AFB TX.    Two 
Laboratory divisions support this program element:    Logistics and Technical Training, Wright-Patterson Air Force Base OH, 
and Operations Training, Williams Air Force Base AZ.    The Logistics and Technical Training Division is collocated with the 
Air Force Logistics Command, the Simulator Systems Program Office, and numerous other Air Force Laboratories and System 
Program offices at Wright-Patterson Air Force Base OH.    The Technical Training Branch of this division is collocated with 
the Air Training Command Technical School  at Lowry Air Force Bace CO.    The Operations Training Division is collocated with 
Air Training Command and Tactical Air Command pilot training operations at Williüms Air Force Base AZ. The Operations 
Training Division also has convenient access to Tactical Air Command pilot training at Luke and Davis Monthan Air Force 
Bases AZ.    The major contract efforts in FY 1981 were conducted by the following companies:    Lear Sieoler, Oklahoma City 
OK; McDonnell-Douglas, St. Louis MO; Systems Engineering Laboratories, Ft. Lauderdale FL; General Electric, Daytona Beach 
FL; Singer, Binghamton NY; University of Denver, Denver CO;  Clemson University, Clemson $C; General Dynamics, Fort Worth 
TX; Grumman, Bethpage NY; Honeywell, Minneapolis MN; SAI Computer Systems, San Diego, CA; Digital Equipment Corp, Dayton, 
OH; Applied Science Association, Valencia, PA; and University of Dayton, Dayton OH.    The total contract program ($7.455 
million) includes 24 contractors. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U) FY 1981 and Prior Accomplishments: 

In the area of EDUCATION AND TRAINING:    A preliminary on-the-job training capacity study was completed.    This study 
specified,    in objectively measureable terms, the factors which impact a military unit's capacity to conduct on-the-job 
training without impairing mission requirements.    The long range R&D plan concerning team operated ground-based C^ 
systems was completed.    Measurement and scoring methods for evaluation of the performance of B-52 electronics warfare 
operations and weapons delivery accuracy were developeo for Strategic Air Command,    A new high threat environment has been 
developed for Advanced Simulator for Pilot Training (ASPT) that currently has seven independent Surface-to-Air Missiles 
(SAM) sites (three SA4's, two SA6*s,), nine Antiaircraft Artillery (AAA) sites (ZSU-23), and the capability to provide an 
air-to-air threat.    The environment is totally interactive with either the A-10 or F-16 cockpits and potential targets 
include a tank formation, communications vehicles, and a Soviet airpor*.    Also, a special function trainer was designed to 
provide part task training for F-16 weapons control tasks.    Micro-computer technology, combined with a color graphic 
display, resulted in a flexible special function trainer which can be easily reprogrammed to provide training in a number 
of piloting tasks.    By using off-the-shelf micro-computers and color graphic displays, a low cost training device was 
demonstrated which can provide significant cost savings while offering state-of-the-art part task training.    TAC BRAWLER, 
a value-driven math model of air combat, was used during FY 81 to evaluate the effects of visual system resolution, target 
contrast, and field of view upon the topography of selected one versus one and two versus one air-to-air engagements.    The 
computer modeling approach has proven to be extremely productive.    It addresses the implied impacts of alternative 
engineering design decisions upon the capability of a flight simulator to support certain types of task performance.    The 
results will have significant impact upon the specifications for simulators used for air combat maneuvering. 

In the area of HUMAN FACTORS:    Computer programs were developed to predict the interactions among maintenance manpower, 
spare parts and support equipment.    The programs can forecast the impact of various Mixes of these factors on aircraft 
readiness to fly both peacetime and wartime missions.    Technology was transitioned to the Air Force Logistics Command for 
improved Technical Orders, which has the potential to reduce spare parts consumption by up to 10%.    An evaluation of 
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Program Element:    I62205F Ftle:    Training and Simulation Technology 
DOD Mission Area:    Environmental and Life Sciences (ED), #52? Budget Activity:    Technology Base» #1 

Israeli aircraft combat battle damage repair was complete ' *hich provided insight into critical  logistics policies, battle 
damage repair teams, and combat maintenance training. 

In the area of SIMULATION AND TRAINING DEVICES:    The technology required to link two geographically dispersed flight 
simulators (the Advanced Simulator for Pilot Training, Williams Air Force Base AZ, and the Simulator for Air-to-Air Combat, 
Luke Air Force Base AZ) and "fly" the simulators against each other was demonstrated in air-to-air combat.    This link is the 
first step in the simulation cf a complete combat scenario using several geographically dispersed flight simulators. 

2-  (U) FY 1982 Program: 

In the area of EDUCATION AND TRAINING:    The best methods for obtaining accurate performance data on Tactical Air Command 
pilots flying Air Combat Maneuvering Range engagements will be determined.    This is a long term effort which was started in 
FY 1981 and it will require close coordination with TAC in the future years.    Progress on täis effort has been slowed due to 
the lack of manpower and funding.    Preliminary transfer  of training studies will be conducted from flight simulator combat 
mission training in the Advanced Simulator for Pilot Training (ASPT) to aircraft missions at Red Flag .    A Tactical Battle 
Management R&D capability will be established for command and control  (C^) research which will allow the development of 
team assessment methods and evaluation of critical decision making in C' teams and commanders.    A computer based 
instructional system will be developed utilizing 3-dimensional graphics    to train Weapons Directors. 

In the a^ea of HUMAN FACTORS:    Work will continue en a unified data base structure designed to evolve with a weapon system 
and provide logistics planners an improved capability for considering supportability and human considerations during design 
trade-off studies.    Work will be initiated to reduce the high error of maintenance diagnostics.    Work will be completed on 
maintenance metrics designed to identify the relationship of hardware, environmental, and operational variables with 
maintenance demand rates.    The analysis of Israeli battle damage repair for aircraft will be completed. 

In the area of SIMULATION AND TRAINING DEVICES:    Advanced computer image generation and projector techniques that utilize 
high resolution areas for both air-to-air and air-to-surface visual combat will be developed.    This will provide more 
realistic visual scenes in flight simulators, and will  improve training effectiveness and aircrew proficiency.    The training 
and cost effectiveness of the F-16 Simulated Aircraft haintenance Trainers will be evaluated.    Development will continue on 
the functional specifications for a Non-destruction Inspection (NDI) Maintenance Trainer. 

3.   (U) FY 1983 Planned Program: 

!n the area of EDUCATION AND TRAINING:    The wide spread application of Computer Based Instructional  (CBI) techniques  is 
rapidly approaching with the Air Training Command (ATC) Advanced Instructional Delivery and Evaluation System (AIOES) 
Statement-of-Need (SON) and associated critical shortfalls in instructor personnel.    In the C3I environment instructors are 
being required to perform a wide variety of instructional tasks that were not required in the conventional, group-paced 
classrooms.    This year's research effort will define the new instructor skills required in the non-conventional environment 
and solve many of the new problems that are being encountered.    This result will be an overall  increase in Air Force 
training effectiveness throujh the cost-effective application of CBI techniques.    The development of a 3-dimensional 
computer graphics training system for Weapons Director training will near completion.    Studies of individual pilot 
characteristics during Air Combat Maneuvering (ACM) using an existing computer model  (TAC BRAWLER) and a study cf flying 
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Program Element: #62205F Title: Training and Simulation Technology 
DOD Mission Area: Environmental and Life Sciences (ED)» #522     Budget Activity: technology Base, IT 

skill degradation will be performed. The potential of a helmet-mounted visual display for low cost simulators to portray a 
high threat environment for realistic combat training and forced decision making under high task loading will be evaluated. 
Transfer of training studies will continue from the Advanced Simulator for Pilot Training to Red Flag aircraft sorties using 
simulated hostile threat environments. 

In the area of HUMAN FACTORS: The capability will be refined to more accurately analyze, evaluate, and predict the combat 
readiness of aircraft maintenance organizations. This will improve their ability to specify the personnel, training, 
management policies and logistics support needed to achieve various degrees of mission readiness . Development will also 
start en the conceptual design and an experimental prototype for an adaptive trouble shooting system for maintenance. This 
program will consolidate and apply recent developments in several fields (adaptive learning, artifical intelligence, 
computerized medical diagnosis, and decision theory) to the development of a computerized, adaptive human-equipment- 
procedural system for troubleshooting failed or poorly functioning equipment. Another research subarea concerns the optimum 
structuring and training for command and control team combat decision making. The behavioral and engineering technology 
required to measure and improve command, and control team performance will be refined. Improved team training procedures 
and system hardware designs will also be developed. 

In the area of SIMULATION AND TRAINING DEVICES: A feasibility study will be conducted on the consolidation of maintenance 
subsystem trainers into tin Integrated Training System (ITS) that will allow simulation training for battle damage repair and 
malfunctions requiring teams of different specialists. Visual displays for simulation systems that offer reduced size and 
weignt for the large visual fields-of-view required in flight simulators will be developed. The most promising hardware 
technology will be selected for the development of portable combat readiness training devices which can be taken into the 
field for training an<< mission rehearsal. 

The increase in funding from the FY 1982 Descriptive Summary is essential for required maintenance and improvements to the 
Advanced Simulator for Pilot Training (ASPT) at Williams A> Force Base AZ, and more extensive pursuit of answers to urgent 
Simulator SPO and MAJCOM (TAC, MAC. SAC) questions concerning training effectiveness research hardware requirements for 
flight simulators. The current cathode-ray tube (CRT) displays on the ASPT are all beyond their life expectancy due to very 
heavy use for TAC training/research. These CRTs and related display hardware (electronics, plastic optics, etc.) must be 
replaced at considerable cost in order to keep the ASPT functioning. The simulator training effectiveness research issues 
will require extensive contract research efforts. In FY 1983 the laboratory will also begin active development of an R&D 
Strategic Mission Simulator (SMS, B-1D) using spare B-52 Weapon System Trainer (WST) components and a facility (building) 
which was recently acquired from the Air Training Command. Airborne sensor simulation technology will also be developed and 
training effectiveness research will be conducted using the B-52 WST Forward Looking Infrared (FLIR) and Digital Rada«* 
Landmass (DrtLMS) systems and a rccnreal-time Airborne Electroptical Sensor Simulation. The laboratory has also developed 
much more substantial research programs in the Command and Control (C^) and the Logistics research areas. These research 
programs are in response to urgent requirements for improvements in tactical forces C* team training and to numerous 
Logistics Nueds '.LNs) from the major commands. The FY 1983 funding was specifically increased to add support to these 
critically needed tr&iiiing, simulation, logistics and C* R&D programs. 
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Program Element:    #622Q5F Title:    Training and Simulation Technology 
00D Mission Area:    Environmental and Life Sciences (ED), #522 3udget Activity:    Techno!ogyTase, #1 

4.  (U)    FY 1984 Planned Program:    The increased research efforts on simulator training effectiveness will continue.    The 
initial phase of strategic mission simulator development will be completed.    The improvement of aircrew training will 
continue by increasing the realism of simulated advanced radar and other sensor system displays, and defining the hardware 
training effectiveness requirements.    The enhancement of pilots" capabilities during hostile engagements will be pursued by 
developing a program for specialized training in tactical decision making.    There will be increased effort on combat tactics 
system development and visual scene studies to determine the effects cf high resolution areas cf interest and target 
insetting on aircrew performance.    Development wiM  start on a computerized aircraft battle damage aid for maintenance 
damage assessors.    New methods for reducing diagnostic errors in built-in-test equipment will be tested.    A single, weapon 
system specific, computerized data base of logistics information designed for use by designers and logistic managers will be 
demonstrated.    Development will start on a triservice computer-based instruction system, and decision and training guides 
for commanders of C/ systems.    Additional research will start on Logistics Needs which could not be addressed in prior 
years. 

^-  (U)    Program to Completion:    This is a continuing program. 

6.  (U)    Milestones:    Not applicable. 

7.    (U)   Resources:    Not applicable. 
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Project #06HT Title:    Laboratory Support 
Program Element:    #62205F Title:    Training and Simulation Technology 

ODD Mission Area:    Environmental and Life Sciences  (ED), #522 Budget Activity:    Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION:    This project provides for the operation of the Air Force Human Resources 
Laboratory, Brooks Air Force Base TX, includiny pay and related costs of civilian scientists ana support personnel, travel, 
transportion, rent, communications, utilities costs, procurement of supplies and equipment, and contractor support services. 
The laboratory performs research and development in manpower and force management, weapon systems logistics, maintenance 
and technical training, and air combat tactics and training in support of the immediate or potential needs of Air Force 
operational systems. 

(U) RELATED ACTIVATES:    Supports and complements all projects in this program element. 

(U) WORK PERFORMED BY:    The project is managed by the Air Force Human Resources Laboratory with headguarters at Brooks Air 
Force Base TX, and divisions at Williams Air I orce Base AZ, Wright-Patterson Air Force Base OH and Lowry Air Force Base CO. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:    Plans and accomplishments are discusseo in the overall program element 
submission. 

*• (U) FY \%\ and Prior Accomplishments:    Not applicable. 

2- l,J) FY 1982 Program:    Not applicable. 

3. (U) FY 1983 Planned Program:    Not applicable. 

4. (U) FY 1984 Planned Program:    Not applicable. 

5. (U) F, ogram to Completion:    This is a continuing program. 

6. (U) Milestones:    Not applicable. 

7. (U)    Resources: 
Total 

FY 1981   FY 1982   FY 1983   FY 1984   Additional 
Actual   Estimate  Estimate  Estimate  to Completion 

RDT&E 

8. (U)    Comparison with FY 1982 Budget Data: 

ROTiE 

The increased costs for the FY 1983 Descriptive Summary are due to civilian pay raises and associated inflationary 
increases  in laboratory support items. 

13! 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Estimated 
Cost 

5,524 5,029 5,766 5,895 Continuing Not Applicable 

4,952 5,341 5,453 Continuing Not Applicab'e 
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Proj: #1192                                                                                                     Title:    Advanced Simulator for Pilot Training 
Program Element: #622Q5F                                                                               Title:    Training & Simulation Technology 

00D Mission Area: Environmental and Life Sciences (ED), #522 Budget Activity:   technology Base, #1  

(U) DETAILED BACKGROUND AND DESCRIPTION:    This project provides for the operation and maintenance of the Advanced Simulator 
for Pilot Training (ASPfJ\    This simulator is the mein research device for all cf the engineering and training 
effectiveness research that is conducted under the Air Combat Tactics and Training Research Thrust.    Most of the related 
research that is conducted under Project 1123, Flying Training Development, and Project 6114, Simulation Techniques for Air 
Force Training, is conducted on the ASPT.    This Advanced Simulator for Pilot Training is thus the primary simulation device 
for implementing, demonstrating, and testing any simulation hardware or training technology advances which are developed 
under Projects 1123 or 611*.    The ASPT is also used for demonstrating and testing engineering and training simulation 
technology advances which are developed under the related ASD and triservice program elements listed under related 
activities.    For example, carrier landing studies have been conducted in conjunction wrth the Naval Training Equipment 
Center (NTEC), PE 63757N, and exploratory miniraster light valve technology has been demonstrated in conjunction with the 
Army Program Manager for Training Devices (PM TRADE), PE 63216A. 

(U) RELATED ACTIVITIES:    Covered under the program element. 

(U) WORK PERFORMED BY:    The program is performed by the Air Force Human Resources Laboratory through the Operations 
Training Division, Williams Air Force Base, AZ.    Major contractors are:    Systems Engineering Laboratories, Ft Launderdale 
PL; General Electric, Daytona Beach FL; Singer. Binghamton NY; Honeywell, Minneapolis MN; and University of Dayton, Dayton 
OH. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:    The plans and accomplishments are discussed in the overall program 
element with regard tu Projects 1123 and 6114 which are supported by this Project. 

*•  (U)    FY 1981 and Prior Accomplishments:    Project 1192 provided for the operation and maintenance of the ASPT.    This 
project also provided the ma^n support for converting the original dual cockpit T-37 aircraft (ATC trainer) Advanced 
Simulator for Undergraduate Pilot Training (ASUPT)  into the Ä-10 end F-16 (TAC aircraft) Advanced Simulator for Pilot 
Training (ASPT). 

2- W    FY 1982 Program:    The operation and maintenance of the ASPT will continue.    Demonstrations and training 
evaluations will be conducted on a single channel prototype dual  light valve system for optically inserting miniraster 
(target) displays into lower reso^tion background scenes.    Demonstration and training effectiveness evaluations will be 
conducted on a dual mini-cathode-ray-tube helmet mounted display.    The simulation support for related research projects 
will continue.    This research will  include transfer of training studies from the ASPT to Red Flag aircraft sorties and 
training effectiveness studies for visual  flight simulation. 

3- 0')    FY 1983 Planned Program:    The operation and maintenance of the ASPT will continue.    Tht research simulation 
support for related research projects will continue, including the Red Flag transfer nf training studies and visual flight 
simulation studies.    Research studies will a!*o be conducted to evaluate the potential of using a helmet mounted visual 
display to adequately portray a high combat threat environment.    Tie current ASPT CRT displays and related display hardware 
iteiiis which are deteriorated and worn out will be replaced.    The initial operation and maintenance support of the Strategic 
Mission Simulator ^SMS) will begin. 
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Proj: #1192 
Program Element: #62205F 

OOD Mission Area: Environmental and Life Sconces (ED), #522 

Title:    Advanced Simulator for Pilot Training 
Title:    Training & Simulation Technology 

Budget Activity    Technology Bass, #1 

4. (U)    FY 1984 Planned Program:    The operation anc maintenance of the Advanced Simulator for Pilot Training (ASPT) 
and the Strategic Mission Simulator (SMS) will continue.    The simulation « r*port for related research projects will 
continue, including transfer of training studies, visual and sensor syst   * requirements studies, and strategic mission 
simulation studies. 

5. (U)    Program to Completion:    The operation and maintenance of the ASPT and the SMS will continue.    The research 
simulation support *?or related research projects will continue. 

6. (U)   Milestones:    Not applicable. 

7. (U)    Resources: 

FY 1981 
Actual 

FY 1982 
Estimate 

4,097 RDT&E 4,694 

8.  (U)    Comparison nith FY 1982 Descriptive Summary: 

RDT&E 3,700 4,550 

FY 1963 
Estimate 

6,024 

4,907 

FY 1984 
Estimate 

5,405 

Additional 
to 
Completion 

Continuing 

Total 
Estimated 
Cost 

Net Applicable 

The difference between the current and the FY 198? descriptive summary is due to two requirements.    First, it is 
necessary to replace worn   out ASPT visual display system hardware.    The current cathode-ray lube (CRT) displays are all 
beyond their life expectancy due to very heavy use for TAC training/research.    These CRT's and related display hardware 
must be replaced at considerable cost in order to keep the ASPT functioning.    In FY 1983 the laboratory will also begin 
active development of an R&D Strategic Mission Simulator (SIS, B-1B) using spare B-52 Weapon System Trainer (WST) 
components and a facility (building) which was recently acguired from the Air Training Command.    This R&D simulator will 
be used to conduct research on Hight simulator training and hardware -eguirements for strategic missions, such as tho:e 
missions which will be flown in the B-1B bomber.    Electronic warfare simulation systems and airborne sensor simulation 
systems, such as ground mapping radars, forward looking infrared (FUR) systems, and low light level  television (LLLTV) 
systems, will be the primary simulation systems of research interest. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Title: Rocket Propulsion  
Budget Activity:  Technology Base #1 

Total 
FY 1981 *Y 1982 FY 1983 FY 19S4 Additional Estimated 
Actual Estimate Estimate Estimate to Completion C08tS 

30,791 34,105 37,072 38,264 Continuing N L Applicable 

]GS610 11,277* 12,061 njo\ 
5,720 6,841 8,024 ., K. , 

4,709 3 883 4,789 
6,935 6,446 7,303 6,r:>9 
2,817 5,658 4,895 6,245 

Program Element:  I62302F 
DOD Mission Area:  Engineering Technology (ED), #523 

(U)  RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number   Title 

TOTAL FOR PROGRAM ELEMENT 

06RL Laboratory Operations 
3058 Space Propulsion Technology 
3059 Ball*stic Misjile Propulsion 
3148 Air Launched Missile Propulsion 
573Ü Multiple Application Technology 

* Excludes 1 Oct 81 civilian pay raise (4.8%) 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program provides new concepts and techniques in rocket 
propulsion technology to improve Air Force ballistic missiles, satellite propulsion, space launch systems, and ai* 
launched atrateiir »nt*  tactical missiles.  Proven technology for solid propellant «actors, liquid rochet engines, 
electrical thrusterm and high payoff advanced propulsion concepts minimize the development risk of advanced Air 
Force missile systems. This program also provides the operational support and management of the Air Force Rocket 
Propulsion Laboratory, Edwards Air Force Base, CA. 

(I))  BASIS FOR FY 1983 RDT&E REQUEST:  The FY 1983 program represents a 2.82 real growth over FY 1982. Thia growth is 
reflected in increased emphasis on liquid engine development for military space vehicle concepts and more energetic 
ingredients for air laun hed propellants that "»rovide greater mission applicability. The FY 1982-1^83 major technology 
areas include propulsion options for advance] ballistic missiles to improve payload capability (10-15% throwweight 
improvement and enhanced missile penetration and survivability through flexible front end propulsion; higher perform- 
ance satellite ttnuster technology to reduce propulsion system weight yielding a 15% satellite weight savings; 

propulsion options for space systems depioyiaent to accommodate near ter»n payload growth capability as well as low 
a« celeraton orbital transfer of large space structures; ana performance options for air launched missiles which addree •$ 

the interplay between increased weapons stand-off distance, improved ki*l probabilities, ana lower life cycle costs. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: ($ in thousands): 

KDT6E 

(U)  OTHER APPROPRIATION FUNDS: 

Military Construction 

FY 1982 
FY 1981  Estimate 
30,750    34,800 

FY 1983 

Estimate 
44,200 

5,000 

FY 1984 

Estimate 

Additional 
to Completion 
Continuing 

Total 

Estimated 
Costs 

N/A 
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Program Element:  #b2302F Tit lei  Rocker Propulsion 
DOD Mission Area; Engineering Technology (ED), #523 Budget Activity: Technology Ease #1 

(U) DeiTAIi^EJ BACKGROUND AND DESCRIPTION: New concepts and technologies in rocxet propulsion are pursued to impru-e 
ballistic missiles, satellite propulsion systems, and air launched strategic and tactical missiles.  This includes 
efforts to develop higher peiforjiance propellants; stronger and lighter weight cases and nozzles; less erosive nozzle 
inserts; advanced thrust vector control and increased service life for solid propellant rockets; high performance and 
long life electric propulsion systems; front end propulsion with increased payload capability; longer life liquid 
propellant satellite attitude control systems; improved performance spare launch vehicle upper stages.  This program 
element, in addition to being the primary technology base exploratory development effort in rocket propulsion, provides 

technical support to other Air Force and DOD agency programs avid receives partial reimbursement for the services 
provided. 

(U) RELATED ACTIVITIES:  Technology base activities are related to National Aeronautics and Space Administration, 
Navy and Army programs.  Coordination is accomplished through the Joint Army-Nav}'National Aeronautics and Space 

Administration-Air Force Interagency Propulsion Committee, and through working level meetings and inter-service 
committees. This program provides the technology base for PE 63302F, Advanced Missile Propulsion, and PE 63401F, Space 
Vehicle Subsystems. 

(U) WORK PERFORMED BY;  Air Force management of this effort and a comprehensive in-house program Is provided by the 
Air Force Rocket Propulsion laboratory, Edwards Air Force Base, CA.  There ars eleven active test areas with 35 test 

positions that include:  propellant formula Ion and small scale mixing capabilities, and *ea level and simulated 
altitude test facilities to test subscale and full scale components.  The ten major contractors in FY 1981 were: Thiouol 
Chemical Corporation, Brighara City, UT and Huntsville, AL; United Technologies (Chemical Systems Division), Sunnyvale, 
CA; Hercules, Inc., Magna, UT; Aerojet Company, Sacramento, CA; Rockwell International, Canoga Patk, CA; Atlantic 
Research Corporation, Alexandria, VA; McDonnell Douglas Corporation, Huntington B»ach: CA; TRW, Inc., Redoado Beach, 
CA; Falrchild Industries, Farmingdale, NY; and Martin Marietta Corporation, Denver, CO. There are 20 additional 
contractors with 24X of the total contract value or approximately $4 million. 

(U>  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U)  FY 1981 and Prior Accomplishments.  Propulsion technologies which have made possible the Mlnuteman, 
Kisslle-X, Inertial Upper Stage, and reduced smoke Sidewinder ant"  Maverick weapons systems were developed under this 
program.  A striking example is the accumulation of many small step Improvements in ballistic missile propulsion tech- 

nology beyond the Mlnuteman vintage which have led to the MX ICBM.  This AFRPL-developed technology provides MX more 
than 1700 pounds payload increase over Minute&an technology which translates into a savings of $1? billion. This was 
accomplished with an Investment of $60 million over fiscal years 1974 to i982.  Other demountrated technologies include 
qualification of "reduced smoke" propellants providing a 40% reduced visibility of missile exhaust for world-wide 
deployment In the Improved Sidewinder rtlssile and demonstration of the technological readiness of "»lniraum smoke" 

propellant which further reduces the exhaust visibility to 10%.  Significant extencions of operational capabilities 
are real?red by the employment of a boost/lift trajectory; the range of the lifting trajectory is roughly double .he 
ringe of a seal-ballistic trajectory. 
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Program Element: 0623O2F Title: Rocket Propulsion  
DO1) Mission Area; Engineering Technology (ED) #523 Budget Activity: Technology Base #1 

2. (U) FY 1982 Program:  In Space Propulsion Technology, ]ong life mission endurance pulse plasma electric thrust 

technology will be finalized aw* readied for an advanced development program. Long burn liquid rocket engine component 
work will be initiated for use in upper stages operating out of the Space Shuttle program. Ir Ballistic Mlsril* Pro- 
pulsion, material behavior understanding will be put Into design practices, particularly in the area cf carbon/carbon 
noziles. Air Launched Missile Propulsion efforts will' emphasize propulsion energy raanafement options to increase 
mispile effectiveness. Efforts will again be aimed at reducing or eliminating those missile launch cues that reduce 
missile effectiveness and improving the ballistic tallorability cf minimum smoke prcpellants using glycidyl aside 
polymer (OAF) as a key propellant ingredient. 

3. (U) FY 1983 Planned Progras: In Space Propulsion Technology, long life pulse plasma thruster technology 
will transition to an advanced development program. Liquid rocket engine component technology for ioug duration space 
orbit transfer propulsion systems will continue. In Ballistic Missile Propulsion, carbon/carbcn exit cones will be 
developed with survivability equal to the carbon/carbon nozzles. Work on propulsion componentu f^r a^ anced payload 
delivery systems will begin. Mtnlraur signature propellant development will continue in the Air Launched Missile 
Propulsion effort. The feasibility of composite motor cases as used in other applications will be demonstrated for 

air launched missiles.  Booster improvements for ducted rockets will continue as well as a demonstration of Improved 
ducted rocket fuels. 

4. (U) FY 1984 Planned Program:  In Space Propulsion, th«2 feasibility of propulsion systems for reusable 
satellites will be demonstrated. Long term space and ground cryogenic propellant storage procedures will be developed. 
In ballistic Missile Propulsl3n . procedures to salvage and reuse composite motor cases will be demonstrated and nuclear 
radiation effects on reentry vehicle propulsion will be determined. In Air Launched Missile Propulsion, a minimum 
smoke propellant will be developed and demonstrated in a pulse motor configuration. Metalized propellant technology 
will be expanded to cover a wider range oi burn rates for greater mission application. 

5. (U) t'rograa to Completion: This is a continuing program. 

6. (.U) Milestones:  Not applicable. 

7. (U) Resources:  Not applicable. 

8. (U) Comparison with FY 1982. Descriptive Summary:  Not applicable. 
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Project:  »?06RL 
Program Element: #62302? 

DOD Mission Area; Engineering Technology (ED), #523 

Title: Laboratory Operations 
Title: Rocket Propulsion 

Budget Activity: Technology Base #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project provides funds for the support activities required to conduct 
exploratory and advanced development programs and to operate the Air Force Rocket Propulsion Laboratory, Edwards 
Air Force Base, CA. This is one of five projects which make up the exploratory development program for Rocket 
Propulsion. The project provides technical support to the Space and Aeronautical Systems Divisions of the Air Force 
Systems Command. The project provides an in-house program covering the following areas: propulsion phenomenology 
investigations, new concepts feasibility, applications evaluations, and systems support. It provides for the pay 
and related costs of civilian scientists, engineers and supporting personnel, travel, transportation,, rent, 
communications and utilities costs, procurement of supplies and equipment, and contractor support services. 

(U) RELATED ACTIVITIES: This project supports ail of the technical projects under this program element as well as 
all other projects snd programs managed by the Air Force Rocket Propulsion Laboratory. Projects under PE 61102F, 
Defense Research Sciences, PE 63302F, Advanced i-iissile Propulsion, other advanced development program elements, and 
major system support reimburse this project for all direct coats. 

(y) WORK PERFORMED BY; The Air Force Rocket Propulsion Laboratory, Edwards Air Force Base, CA is responsible for 
management of this project * 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: Plans and accomplishments are discussed in the descriptive 
summary for the overall program eleitent and individual projects. 

1. (U) Program to Completion: This is a continuing program. 

2. (U) Resources:  ($ in thousands): 

FY 1981 
Actual 

10,6'0 

FY 1982 
Estimate 

11,277 

FY 1983 
Estimate 

12,061 

FY 1984 
Estimate 

12,301 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Hot Applicable 

3.  (U) Comparison with FY 19^2 Destriptlve Nummary:  ($ in thousauds) 

9,960     10,821     11,096 Continuing     Not Applicable 

Changes reflected are primarily due to the civilian pay raises, 
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Project: fl?058 Title:  Space Propulsion Technology 
Program clement: #62302F Title:  Rocket Propulsion  

DOD Mission Area: Engineering Technology (ED)t #523       Budget Activity:  Technology Base #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project develops rocket propulsion technology for application to 
future military satellites and space launch and orbital transfer vehicles. Existing propulsion systems are being 

improved by extending life, increasing performance and by developing satellite control and repositioning capabilities. 
New propulsion system concepts are evaluated. Related rocket plume data for the development of sensors to detect and 

track enemy missiles and satellites is being developed. Plume contamination models are developed to control spacecraft 
contamination. 

(U) RELATED ACTIVITIES: Activities in this project are closely coordinated with NASA and Navy programs through the 
Joint Army-Navy-National Aeronautics and Space Administration-Air Force Interagency Propulsion Committee, and through 
working level meetings and inter-service committees. This jrogram provides the technology base for PE 63302F, 
Advanced Missile Propulsion, and PE 63A01F, Space Vehicle Subsystems. 

(U) WORK PERFORMED BY: Air Force management of this effort and a comprehensive in-house program is provided by the 
Air Force Rocket Propulsion Laboratory, Edwards Air Force Base, CA. The major contrators in FY 1981 were: Thiokol 
Chemical Corporation, Brigharo City, UT and Elkton, MD; United Technologies (Ciemical Systems Division), Sunnyvale, CA; 
Aerojet Company, Sacramento, CA; Rockwell International, Canoga Park, CA; Bell Aerospace Company, Buffalo, NY; Martin 
Marietta, Orlando, FL, Accurex Corporation, Mountain View, CA; TRW, Inc., Redondo Beach, CA; Fairchild Industries, 
Farmingdale, NY; Grumman Aerospace Corporation, Bethpage, NY; and Calspan Corpora<-ion, Buffalo, NY. There i* a total 
of 37 contracts all performed by these contractors. 

(U)  PkOGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1*  (U) FY 1981 and Prior Accomplishments: The high performance space motor propellant was developed and 
transitioned to an advanced development demonstration in a small inertial upper stage motor size. Successful 
development of bipropelUnt thruster/redundant seat valve demonstrated long thruster life and durability for a 
20-40% propulsion system weight savings and up to 10 years reliable operation in space. Techniques for identifying 
thruster failure modes were used to acsoss failure modes in the Defense Systems Communications Satellite system 
thruster and to determine life limit of the thruster to prevent loss of the satellite. Monopropellant thruster 
technology has achieved demonstrated a million pulse life goal without degraded performance; this is a 100% improvement 
over previous state-of-the-art and equates to 10 years of on-orbit life. 

2« (U) FY 1982 Program:  Finalize long life mission endurance pulse plasma electric thruster technology 
and prepare for transition to advanced development demonstration. Continue the development of high performance extended 
life mono and bipropellant satellite propulsion system thrusters in the 0.1 to 5.0 lb. range. Initiate component 
development for long-burn liquid rocket engines for upper stages for Space Shuttle use. Complete gas deployed skirt and 
extendible exit cone efforts to provide high performance options for space launch motors. 
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Project: #3058 
Program Element: #62302F 

DOU Mis8ion Area: Engineering Technology (ED), #523 

Title: Space Propulsion Technology 
Title:  Rocket Propulsion 

Budget Activity: Technology Base #1 

3. (U) FY 1983 Planned Program: Transition the long life pulse plasma electric thruster to advanced development. 
Continue liquid rocket engine component technology development for long duration space orbit transfer propulsion systems 
operating from the shuttle. Initiate high performance liquid engine component development to support advanced 
military spice vehicle concepts. Complete development of high performance satellite propulsion bipropellant thrusters. 

4. (U) FY 1984 Planned Program: Initiate the development of reinforced elastomeric bladders for satellite 
system propellant expulsion. Demonstrate the feasibility of propulsion systems for reusable satellite. 
Transition electrical/thermrl augmented hydrazine fhruster to an advanced development. Initiate integrated systems 
demonstration of the long burn propulsion system developed in FY 83. 
propellant storage for future space systems or upper stages. 

Develop a long term space and ground cryogenic 

5.  (U) Program to Completion: This Is a continuing program. 

f.,     (U) Milestones:  Not applicable. 

7.  (U) Resources:  ($ in thousands). 

FY 1981 
Actual 

FY 1982 
Estimate 

6,841 

FY 1983 
Estimate 

8,024 

FY 1984 
Estimate 

8,480 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 5,720 

8.  (U) Comparison with FY 1982 Descriptive Summary: ($ in thousands) 

6,000     7,000     10,500 

Eliminated hardware technology development for a growth option of the first stage propulsion for the 
space defense booster. 

139 

«.'■«I* 



Project:  #3148 
Program Element:  #62302F 

DOD Mission Area:  Engineering Technology (EC), #523 

Title:  Air Launched Missile Propulsion 
Title: Rocket Propulsion  

Budget Activity:  Technology Base #1 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This project provides inproveraents in rocket propulsion technology for 

future air-launched weapons.  Strategic air-launched missile performance improvements are being pursued through 
high energy propellants, energy management, and improved thrust vector control.  Improved aircraft survivability 
and a greater missile effectiveness will be provided by eliminating missile launch cues caused by the propulsion 
system. Tactical rockets with improved standoff range, better accuracy, improved service life and lower cost are 
being developed. 

(U) RELATED ACTIVITIES:  Army and Na"y program; on improved solid propellants and improved components are well 
coordinated through the Joint Army-Navy-Nation*1 Aeronautics and Space Administration-Air Force Interagency 
Propulsion Committee. The Air Force Armament Jivision has related efforts in the armament propulsion area. This 
project will provide a technology base for PE 63302F, Advanced Missile Propulsion. 

(U) WORK PERFORMED BY:  Air Force management of this project is provided by the Air Force Rocket Propulsion 
Laboratory, Edwards Air Force Base, CA. The contractors in FY 1981 were:  Thiokol Chemical Corporation, 
Huntsville, AL and Brigham City, UT; Herculee, Inc., Cumberland, MD; Aclantic Research Co., Alexandria, VA; 

Rockwell International, Canoga Park, CA; McDonnell Douglas, St. Louis, MO; Lockheed, Palo Alto, CA; Martin Marietta, 
Orlando, FL; Chandler Evans, West Hartford, CT; United Technologies/Chemical Systems Division, Sunnyvale, CA; 
Stanford Research Institute; Palo Alto, CA; and Aerojet Company, Sacramento, CA. Thera is a total of 56 contracts, 
all performed by these contractors. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  The first motor case made of kevler was fabricated and successfully 
tested for the thermal and mechanical load environment typical of the air-launched misssile.  High performance MX 
generation ICBM propellants were adapted for use in air-launched missiles.  A low cost booster for the Air Force Wright 
Aeronautical Laboratories, Flight Dynamics Laboratory miniature Remotely Piloted Vehicle was demonstrated through 
flight tests.  Minimum smoke propellants were demonstrated In motor firings after hein^ subjected to the temperature 
extremes of the air-launched missile environment. 

2. (U)  FY 1982 Program: Improve propellants to decrease missile time to target and to reduce infra-red, (IR) 
.Ltra violet (UV), and visibl? signatures.  Improve energy management to increase the missile launch acceptability 
region allowing the pilot a greater area from which to fire. Complete demonstration of composite case fabrication for 
air launch missiles.' Investigate aging characteristics of ramjet insulation ^nd booster propellant bonding. 
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Project: #31>8 
Program Element: #62332F 

DOD Mission Area: Engineering Technology (ED). 0523 

Title: Air Launched Missile Propulsion 
Title: Rocket Propulsion  

Budget Activity: Technology Base #1 

3. (U) FY 1983 Planned Program: Continue development of minimum signature propellant with a wider burn rate 
range and energy flexibility. Demonstrate „he feasibility of composite rocket motor cases for air-launch missiles. 
Composite cases as they currently exist for ot>>2r applications would not withstand the rigors of handling and high 
moisture exposure typical of the air-launched missile environment. Continue booster improvements for ducted rockets 
and demonstrate improved ducteo rocket fuels. Develop more energetic ingredients for future higher performance 
propellants. 

4. (U) FY 1984 Planned Program: Continue minimum smoke bcopellant developoent and demonstrate minimum smoke 
propellant in a pulse motor configuration, complete Oucted rocket fuel development. Complete pulse motor alternative 
component concept development. Complete low burn rate metalized oropt-llartt and initiate demonstration of high burn 
rate, longer life metalized propellant. Demonstrate improved ram;'et insulation motor. 

5. (U) Program to Completion: This is a continuing program. 

**• (^ Milestones: Not applicable. 

7. (U) Resources:  ($ in thousand?*). 

FY 1981   FY 19K2    FY 1983   FY 3984   Additional 
Actual    Estimate   Estimate  Estimate  tc Completion 

Total 
Estimated 
Costs 

6,935     6,446      7,303     6,959 Continuing     Not Applicable 

8.  (U) Comparison with FY 1932 Descriptive Summary:  ($ in thousands) 

7,100     8,000     11,000 Continuing     Hot Applicable 

Decreased level of effort on liquid propulsion technology for air launched missiles. 
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FY 33 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #6260lF 
DOD Mission Area: Electronic & Physical Sciences (ED), #I>21 

Title: Advanced Weapons 
Budget Activity: Technology Base #1 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Mumber   Title 

TOTAL FOR PROGRAM ELEMENT 

06WL    Laboratory Operations 
1900     Environmental Quality Technology 
2007     Nuclear Safety 
2218    Laser Survivability/Vuiaerability 

Technjlopy 
2444     Integrated Computational Center 
2673     Civil Engineering Technology 
3326     Laser Applications 
5797     Advanced Weapons Concepts 
8809     Nuclear Vulnerability & Hardening 

Technology 

♦Excludes 1 Oct 81 Civilian Pay Raise (4.8%) 

Ft  1981 FY 1982  FY 1983  FY 1984   Additional 
Actual  Estimate Estimate Estimate  to Completion 

35,193   39,208   44,471   44,691 Continuing 

Total 
Estimated 
Costs 

Not Applicable 

12,590 
1,410 

511 

507 
670 
300 

11,817 
2,749 

4,639 

13,300* 
1,700 
600 

500 
600 
500 

12,708 
3,770 

5,530 

15,099 
1,700 

700 

600 
500 

1,600 
13,672 
4,600 

6,000 

15,33? 
1,760 

028 

8C0 
0 

700 
13,700 
5,300 

6,270 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program develops the technology base for advanced weapons and 
their adaption to Air Force systems. Studies and experiments are conducted in laser applications, survivability/vuluer- 
ability, advanced weapon concepts, nuclear weapon environment, civil engineering technology, and environmental quality. 
Operation and maintenance of the Air Force Weapons Laboratory at Kirtland Air Force Base, NM, are also included. 

BASIS FOR FY 1983 RDT&E REQUEST: The FY 1983 program represents 6.0Z real growth over FY 1982. This growth is 
reflected in increased emphasis on advanced particle beam weapon concepts, advanced laser technology, and civil 
engineering technology for airbase survivability. Continue critical experiments on the tadial line electron 
accelerator, RADLAC II, and other particle accelerators to demonstrate atmospheric propagation and(_      jof one or 
two high current pulses of high energy electrons. These experiments are key milestones in the Department of Defense 
program to determine feasibility of advanced particle beam weapons. Continue assessment of hostile nuclear weapons 
environments and their effects on systems. Continue development of chemical laser and critical beam control concepts. 
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Program Element: #62601F Title: Advanced Weapons 
DOD Mission Area: Electronic & Physical Sciences (ED), #521     Budget Activity: Technology base #1 

(U) COMPARISON WITH FY 82 DESCRIPTIVE SUMMARY ($ in thousands): 

P.DT&E 
Military Constriction 

FY 1981 

37,410 

Total 
FY 1982   FY 1983   FY 1984   Additional      Estimated 
Estimate  Estimate  Estate  to Completion    Costs 

(U) OTHER APPROPRIATION FUNDS ($ in thousand*): 

Military Construction 

42,363 
6,800 

6,800 

48,755 Continuing Not Applicable 
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Program Element:  0626O1F 
DOD Mission Area:  Electronic & Physical Sciences (ED), it52? 

Title:  Advanced Weapons 
Budget Activity:  Technology Base #1 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Provides the Air Force with a sound technology base for the development of 
advanced weapons and their adaption to systems.  Investigations and experiments are conducted in laser weapon tech- 
nology, survivability/vulnerability of Air Force systems to high energy laser and nuclear weapon threats, nonconven- 
tional weapon concepts, nuclear weapon effects, civil engineering technology and environmental quality technology. 
Includes operation and maintenance of the Air Force Weapons Laboratory. The technology developed helps prevent tech- 
nological surprise by other nations. Also provides technical support to ether Air Force and Department of Defense 
agency programs and receives partial reimbursement for services provided.  Basic research accomplished by the laboratory 
is fully reimbursed by Program Element 61102F, Defense Research Sciences. The distribution of project funds reflects 
the best estimate anticipating reimbursements, but may require adjustment to the degree that reimbursements are 
actually earned. 

(U) RELATED ACTIVITIES:  Nuclear weapons effects are closely coordinated with programs funded by the Defense Nuclear 
Agency Program Element 62715H and the Defense Advanced Research Projects Agency Program Element 62301E. Technology 
developed through these programs directly supports increased nuclear survivability efforts for Minuteman Missile 
Program Element 11213F, Advanced Ballistic Reentry Systems Program Element 63311F, and Air Force Systems Survivability 
(Nuclear Effects) Program Element 6A711F.  Exploratory laser development supports the Air Force Advanced Radiation 
Technology Program Element 63605F. Civil and environmental engineering technology efforts directly support the Civil 
and Environment Engineering Technology Advanced Development Program Element 63723F. 

(U) WORK PERFORMED 3Y:  The Air Force Weapons Laboratory at Kirtland Air Force Base, NM, manages the majority of the 
work performed under this Program Element. The Engineering and Services Laboratory at Tyndall Air Force Base, FL, 
manages Project ll300, Environmental Quality Technology, and Project 2673, Civil Engineering Technology.  A4r Force 
Weapons Laboratory facilities involved in the work include the Impact Facility, Sandia Optical Range, the Laser Labor- 
atory, the SHIVA Electromagnetic Implosion X-Ray Source, the Dipole and TRESTLE electromagnetic pulse simulators and 
tho Civil Engineering Research Facility,  Engineering and Services Laboratory facilities Include the Environmental 
Chemistry Research Laboratory. A total of 50 contracts and 37 contractors were involved in Ihia  program element In 
FY 31. The tea contractors that received the greatest amount of FY 81 funds from this program element were:  Bell- 
Aerospace, Buffalo, NY; TRW, Redondo Beach, CA; Dynalectron, Albuquerque, NM; R&D Associates, Marina Del Rey, CA; 
System*, development Corp, Santa Monica, CA; Maxwell Labs, San Die^o, CA; University of New Mexico, Albuquerque, NM; 
Questron Corp, La Jolla, CA; Boeing Aerospace, Seattle, WA; and Rockwell International, Canoga Park, CA. 

<U'  PKOCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. {V)    FY 1981 and Prior Accomplishments:  The Air Force Weapons Laboratory has conducted an extensive series 
uf programs to assess and minimize the effects of nuclear weapons on key United States strategic, tactical, and command, 
control, and communication systems. Emphasis has been placed on better definition of nuclear weapon attack environ- 
ments; development of simulation concepts and technqiues, specific system assessments, and development of improved 
technology tor increased nuclear survivability.  Several high energy laser concepts developed under this progran. 
have been tranaitioned Into advanced development. An active program to explore new weapons applications has included 
studies Tnd experiments In charged and neutral particle beams and high power electromagnetic waves. The environmental 
quality efforts at the Engineering and Services Laboratory have led to analytical models to characterize and minimize 
environmental impact of Air lorco operations. 1 A / 
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Program Element: 0626O1F Title: Advanced Weapons 
DOD Mission Area: Electronic & Physical Sciences (ED), #521     Budget Activity: Technology Sase #1 

2. FY 1982 Program: Results of nuclear weapons effects research must be transitioned into aerospace system 
development, acquisition, and operation. To satisfy this requirement, several efforts in this program element are 
continuing level of effort programs:  systems support, which includes assessing nuclear survivability and associated 
hardening costs for new systemo (such as the Medium Range Ballistic Missile, Advanced Maneuverable Reentry Vehicle 
and the Space-Based Surveillance System) radiation hardened electronics; materials evaluation and nuclear environment 
definition; and simulator development, with emphasis on the electromagnetic implosion concept (S!IIVA). Electromagnetic 
pulse technology issues will be addressed by &  review of experimental electron discharge data and additional interaction 
studies,  Efforts in the High Energy Physics Technology Program will continue to support the Undersecretary of Defense 
for Research and Engineering particle beam program with studies in beam sensing, pointing and tracking, target sig- 
nature, lethality, power supply development, and electron beam accelerator development and experiments with the radial 
line accelerator RADLAC II. Laser technology development efforts will continue to emphasize[_ ]later 
devices and beam control concepts; particular emphasU will be placed on the oxygen-iodine chemical laser. The study 
of repetitively pulsed laser effects[_ Jwill continue. Investigation 
of advanced adaptive optics concepts and their applications will also continue. The Civil Engineering Technology 
project will develop rapid concrete cutting m3thods for incorporation into the advanced technology and engineering 
development programs for rapid runway repair (RRR) and initiate a survlv*ble airbase structures effort. The Environ- 
mental Quality project will analyze the consequences of Air Force jet engines burning alternate fuels. 

3. FY 1983 Planned Program: Advanced weapons programs include experiments on the second generation radial 
line electron accelerator RADLAC II (25 million electron volts, 100,000 amperes), the development of a laboratory 
oxygen iodine chemical laser device at the[ } the SHIVA II electromagnetic implosion nuclear weapon 
x-ray simulacor, and nuclear weapon safety assespaents. These programs provide the Air Force's only long range tech- 
nology base enhancements for the nuclear and non-con"entional weapons development essential to continued technological 
superiority. Continued efforts include refinement of understanding of the hostile nuclear weapons environment and its 
effect on United States systems, specifically the Advanced Intercontinental Ballistic Missile System and other advanced 
systems. High Energy Laser technology development will continue to emphasize advanced cherical laser concepts, 

_«with the goal or transitioning to advanced development. This work, will be paralleled by 
development of critical beam control components and adaptive optics demonstrations involving advanced tracking and 
non-linear concepts. An airbase survivability effort will develop airblast, gioundshock and fragment environments 
for MK 82 and 84 weapons. This data will be used to assess structural response of buried and above ground structures. 
Also investigated will be rapid concrete cutting methods for ranid runway repair. Environmental quality efforts will 
develop methods for smoke reduction of engine test cells, evaluate effects of Air Force alternate jet fuels on the 
environment, and assess and minimize environmental impact of Air Force unique operation on surrounding air, water and 
land resources. A new effort will be technology development of space nuclear power centered on reactor concepts, 
component structures and safety analysis. Nuclear safety analyses of the cruise missile Airborne Launch Control System, 
the FB-111D Aircraft, and the B-1B Initial Study will be completed and the results transitioned to the field. 

4.      FY 1984 Planned Program: The efforts in nuclear weapons effects will continue to emphasize the conversion 
of available effects data into design criteria which will increase survivability of United States systems. Efforts to 
understand the life cycle implications and develop criteria, techniques, and procedures which will föalntaln the hard- 
ness throughout the life of the system will also be pursued. Refinement of the naclear environment and exploration of 
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Program Element:  //62601F Title:  Advanced Weapons 
DOD Mission Area:  Electronic & Physical Sciences (ED), #521      Budget Activity: technology Base #1 

the interaction of nuclear effects to understand tfr» impact on Uu/ted States systems will be continued. Air Force 
support of the Department of Defense particle beam weapon feasibility study will continue with electron beam propagation 
studies using RADLAC II. Neutral/charged particle beam studies for endo and exoatmospheric applications Kill continue. 
High Energy Laser efforts will be directed to development and scale-up of promisingf ^candidates 
pnd the development of optical systems 

Environmental quality efforts will continue on effects of alternate jet fuels, smoke reduction, and air and watfct     ~" 
quality assessment models. Civil engineering efforts win use information gained from prior years on explosive effects 
to develop scaling laws so that full scale testing is not required to validate new storage concepts and spacing 
desicions. This effort will directly affect current airbase survivability interests of locating munitions next to 
aircraft shelters. The thermochemisty of asphalt airfield pavement recycling will be addressed in order to help lower 
the yearly oaveraent maintenance costs of $200 million. The space nuclear power effort started in FY 83 will continue. 

5. (U) Program to Completion:  This is a continuing program. 

6. (II) Milestones:  Not Applicable. 

7. (U) Resources:  Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary:  No*: Applicable. 
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Project:  #06WL 
Program Element::  I62601F 

DOD Mission Area:  Electronic & Physical Science? (ED)t #521 

Title: Air Force Weapons Laboratory Operations 

Title: Advanced Weapons 
Budget Activity: Technology Base #1 

(u) 'DETAILED BACKGROUND AND DESCRIPTION:  This project provides for the support activities required to operate the 

Air Force Weapons Laboratory, Kirtland Air Force Base NM. The Air ^oice Weapons Laboratory is responsible for 
exploratoryv advanced, and engineering development programs associated with nuclear and other nonconventlonal 

advanced weapons, including studies of effective delivery techniques and hazards of these weapons. Thä Laboratory 

provides technical support to current anU future systems programs and undertakes operational support projects in 
its mission areas. This project p vides foi the pay and related costs of civilian scientists, engineers, and 
supporting personnel; travel and other transportation; *-ent, communications and utilities costs; procurement of 
supplies and equipment; and contractor support services. 

(U) RELATES ACTIVITIES: This project supports and complements all of the technical projects under this program 
element as well as other projects and programs managed by Air Force Weapons Laboratory, such as: Advanced Radiation 
Technology Program Element 63605F; System Survivability (Unclear Effects) Program Element 64711F; Nuclear Effects 
Simulation Test Facilities Progiam Element 64747F, Project 1209; Ordnance Development Program Element 64222F, 

Project 5708; Air Force projects under the Defense Nuclear Agency's Nuclear Weapons Effects Prog-am Element 62715H; 
Defense Advanced Research Projects Agency Strategic Technology Program Element 62301E; £nd related nuclear hardness 
testing and survivability developments. 

(U) WORK PERFORMED BY:  The Air Force Weapons Laboratory, Kirtland Air Force Base NM, it  the organization responsible 
for management of this project. 

(u>  i'ROCRAM ACCOMPLISHMENTS AND FUTURE PPOGRAMS: 

1.  (U) Accomplishments and Future Programs:  Accomplishments and future programs for this support project are 

covered in the Descriptive Summary for the overall program element. 

2* (V)     Program to Completion:  This is &  continuing progrrn. 

1.  (U) Milestones:  Not Applicable. 

4.  (U)  Resources ($ in thousands): 

FY 1981   FY 1982 FY 1983   FY 1984 Additional 

Actual    Estimate EstImate  Estimate to Completion 

KDT6E                      12,590     13,300 15,099 15,333 Continuing 

5.  (U)  Comparison with FY 1982 Descriptive Summary ($ in thousands): 

RDT&E                      12,310     13,333 13.S82 Continuing 

Total 
Estimated 

Costs  

Not Applicable 

Not Applicable 

Change in FY 83 reflects the additive cost cf the transfer of the R&D Fabrication Shops from 1550 ATTW (MAC) to 

the AFWL and the Oct 81 civilian pav raise. 
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Project: »3326 
Piogram Element:  $62601F 

DOD Mission Area:  Electronic & Physical Sciences (Er), £b2. 

Title: Laset Applications 
Title:  Advanced Weapons 

Budget Activity: Technology Hase, #1 

DETAIiEl) BACKGROUND AND DESCRIPTION: This project provides exploratory development to establish the technical 
feasibility and operational practicability of ' sers as weapons to fulfill specific Air Force mission requirements. 
Included in the scope of this project are the  .udy of advanced laser device concepts __ the 
investigation of aerodynamic effects on airborne laser propagation, including flow control techniques to reduce aero- 
optical lrteraction; the analvsis and investigation of advanced beam control concepts, including adaptive optics con- 
cepts and advanced resonator designs; diagnostic evaluation, modeling, and kinetics study for the hydrogen fluoride/ 
deuterium fluoride chemical laser; the development of repetitivcly-puised deuterium fluoride cheirical laser technology; 
"laterial, component, and fabrication technology development for high energy laser optical component«; th« investigation 
of high energy laser effects; and studies and analysis of potential applications of high energy laser systems. 

(u^ RELATED ACTIVITIES:  This project is part of a department of Defense program which is coordinated by the Under- 
secretary of Defense for Research and Engineering, Research and Advanced Technology, and which includes work in Defense 
Advanced Research Projects Agency Program Elements 62301E, Strategic Technology, and 62711E, Experimental Evaluation 
if  Major Innovative Technology; Army Program Element 6230/A, Laser Weapon Technology; Navy Progr&at Elements 62735N, 
!!ig;h Energy Laser Technology, and 62768N, Directed Energy Technology; and Air Force Program Element GJ605F, Advanced 
Radiation Technology.  Coordination with Department of Energy programs is effected by attendance at the Department of 
Energy technical program review,'!, exchange of technical publications, and cooperative efforts at the working level. 

(I!) WORK PEFORMED BY:  This project is managed by the Advanced Radiation Technology Office of the Air Force Weapons 
Laboratory, Kirtland Air Force Base, NM. &  considerable portion of the work is accomplished with participation by 
the Air Force Materials Laboratory, Air Ferce Office of Scientific Research, Air Force Space Division{ National Bureau 
of Standards, Naval Weapons Center, Naval Research Laboratory, Army Missile Research and Development Command, and the 
Department of Energy. A majority of the FY 81 funds from this project that were used on contracts were applied to 
major contracts with:  Bell-Aerospace, Buffalo, NY; TRW, Redondo Beach, CA; Dynalectron, Albuquerque, NM; and RDA, 
Marina Del Rey, CA. 

('!)  PH.KIRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.      FY 1981 and Prior Accomplishments;  Chemical laser technology has continued to progress with the demon- 
stration of 100 kilowatts of power froa» a hydrogen fluoride laser device exhibiting good beam quality. Wojk with 
advanced fuels and nozzle bank concepts has identified improved nozzle bank technology and has characterized substitute 
fuels, particularly litwogen trifluoride.  In addition, significant »rogress has been made in establishing the data 
base for kinetic rates and laser performance and in developing computer models for hydrogen fluoride/deuterium fluoride 
chemical lasers. Technology investigations in new laser concepts have uncovered a number of potential concepts, euch 
as iodine, nitrogen fluoride, and fodine monofluoride.  Particularly notable has been the successful demonstration of 
lasing fron .» chemically-pumped oxygen-iodine laser at 1.315 micrometers wavelength; laboratory-scale testing demon- 
strated over 1000 u-atts, 

Pulsed deuterium fluoride chemical laser research has 
indicated the 
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Project:  »3326 Title: Laser Applications 
Program Element: #o2601F Title: Advanced Weapons 

DOD Mission Area: Electronic & Physical Sciences (ED), #521     Budget Activity: Technology Base, #1 

In 
the development of optical components, optical coatings for wavelength selection and high reflectancs at carbon dioxide 
laser wavelengths hav« been developed and tested™" ^critical optical components for shared aperture tracking 
concepts have been demonstrated at high power; micro-machining techniques for mirror fabrication with Che potential foi 
significantly reducing time ami cost for fabrication and polishing have been developed; and work has begun on the 
development of coatings and window materials " _ Progress has been made in the 
development of computer codes for later resonator analysis, particularly for cylindrical geometry. Studies have been 
carried out on the potential applications of adaptive optics concepts, and the conceptual design of a beaw control 
system has been completed. Work has begun on the development of advanced deformable trirror 
concepts and experiments have been initiated for the study of non-linear adaptive optics techniques. A number of 
applications studies for high energy lasers Jiave been completed,* 

2m FY 1982 Program: The investigation of advanced concepts will continuef and supporting efforts in effects/ 
lnerability, theoretical modeling, and apojications analysis will be pursued. Particular emphasis will be placed on 

the development of the iodine laser system, 

Other new laser concepts will be investigated, including laboratory experiments to develop an efficient generator for 
excited magnesium atoms and the investigation of concepts for an iodine monofluoride chemical laser. Work will continue 
in the development of the technology base for hydrogen fluoride/deuterium fluoride chemical lasers, including r.he 
laboratory evaluation of an optical resonance transfer laser concept, modeling development roi advanced nozzle concepts, 
and kinetic rate measurements. 

In the development of optical components, efforts in developing coatings and window materials 
Jwill continue, and work will begin on the development of advanced deformable mirror concepts. 

Aerodynamic interaction investigations will concentrate on the quantification of aero-optical effects through wind 
tunnel testing, the in/estigatica of flow control^ techniques, and the development of an aerodynamic flow field modeling 
capability. Laser effects testing will continue"" comple- 
mentary theoretical work will investigate damage mechanisms. Optical systems analysis techniques will continue to be 
improved, and advanced beam control system concepts will be investigated. In particular, high power applications for 
non-linear adaptive optics will be Investigeted. Applications analysis will continue, investigating potential" 

applications of high energy laser weapon systems and developing improved engagement models. 
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Project: #3326 
Program Element: #62601F 

DOD Mission Area: Electronic & Physical Sciences (ED), #521 

Title: Laser Applications 

Title: Advanced Weapons 
Budget Activity: Technology Bat>e, #1 

3.     FY 1983 Planned program: The evaluation of advanced laser device concepts will continue as promising 
candidates are investigated to establish performance and scalability __ 

_j Building ou analysis and labora- 
tory evaluation in FY 82, significant efforts ar* al30 possible in the investigation of excited magnesium transfer 

laser concepts, the iodine raonofluoride chemical laser concept, and the nitrogen fluoride chemical laser concept, 
including laser demonstrations. Aerodynamic investigations will continue la the development oi aerodynamic flow 

field modeling and the evaluation of promising flow control concepts in_large scale wind tunnel testing. Work rith 
hydrogen fluoride/deuterium fluoride chemical laser will continue withi 

the evaluation of tl J optical resonance transfer laser concept. Besai control system require- 
ments | I will be considered in greater detail in terms of optical components 

advanced tracking concepts, impioved resonator designs, optimum stabilization/damping methods, and 

application of adaptive optics techniques. Applications analysis will be used to evaluate technology advances, 

4. FY 1984 Planned Program: The emphasis on the laser device and beam control technology 

with breadboard demonstrations as subsystems technology becomes 
available. Supporting work in phenomenology Investigations and applications analysis will also continue, 

b.     (U) Program to Completion: This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. (U)  Resources ($ in thousands): 

FY 1981 
Actual 

FY 1982   FY 1983   FY 198 
Estimate  Estimate  Eatle£i 

RDT&E Funds 11,817     12,708    13,672    13,700 

®*  (ll) Comparison with FY 1982 Descriptive Summary ($ in thousands;: 

RDT&h 12,600     14,100    16,973 

Additional 
to Completion 

Continuing 

Continuing 

Total 
Estimated 
Cost 8 

Not Applicable 

Not Applicable 

Change in FY 83 reflects eliminating the repetitively pulsed deuterium rliveride chemical laser effort. 
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Project: #8809 
Program Element: #62601F 

DOD Mission Area": Electronic & Physicil Sciences (ED), #521 

Title: Nuclear Vulnerability & Hardening Technology 
Title: Advanced Weapons 

Budget Activity: Technology Base #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: The goal of this project is to provide an effective transfer of technology 
gained from nuclear weapons eff2cts research into concrete steps to increase the survivability of Air Force systems to 
nuclear encounters. To effect this transfer, the hardness of Air Force systems as built or conceived will be: assessed 
and support will be provided to assure that hardness levels are included in the system from concept selection through 
operational use. This Life-cycle survivability program will include studies on the phenomenology of special effects, 
the determination of appropriate hardening levels for the system being acquired, the implementation of hardening 
techniques through the program office acquiring the system, the assurance that hardening levels established have been 
reached by verification, and the maintenance of thsse hardened levels throughout the operational lifetime of the system. 
This .rocess will be accomplished through five major areas of effort: technology development for system support, 
materials evaluation and environment definition, development of radiation hardened electronics for advanced Air Force 
weapons systems, development of the technology required to simulate nuclear weapon x-ray environments, and special 
studies of technoiogv impacts and applications. 

(U) RELATED ACTIVITIES: This project provides essential parts of tilt technology base in weapon system survivability/ 
vulnerability and for efforts funded by program offices such as Advanced Ballistic Reentry Systems Program Element 
63311F; M-X Program Element 64312F; Nuclear Effects Simulation Test Facilities Program Element 6A/47F, Project 1209; 
and Systems Survivability (Nuclear Effects) Program Element 64711F. The project is also related to research and 
development sponsored by the Defense Nuclear Agency, the Air Force Office of Scientific Research, and other military 
development/operational agencies. 

(Ü) WORK PERFORMED BY: The Air Force Weapons Laboratorv, Kirtland Air Force Base, NM, manages this project and per- 
rorms some of the work in-house. Major contacts supported by FY 82 funds were with: RDA, Marina Del Rey, CA; Maxwell 
Labs, San Diego, CA; University of New Mexico, Albuquerque, NM; and Questron Corp., La Jolla, CA. 

(U)  PROGRAM ACCOMPLISHMENTS ANL FUTURE PROGRAHS: 

1. (U) FY 1981 and Prior Accomplishments:  System program offices were provided the technology support required 
to establish and conduct survivability/vu^nerability programs. Assistance was given to the various survivability/ 
vulnerability reviews of designated Air Force systems. Criteria and/cr hardening/eurvivability recommendations were 
developed for several current and proposed Air Force systems, including Air Launched Cruise Missile, Advanced Intercon- 
tinental Ballistic Missile, EC-135 Global Positioning System, and F-16. Improvements in computer codes to model the 
responses of aircraft to blast were completed. To improve the capability to perform vulnerability and hardening assess- 
ments of reentry vehicles and missile systems, development of a computer analysis system, which includes methodology, 
material properties rnd weapons test data, was continued. Materials and environmental development efforts included 
characterization of new reentry /ehiclc materials. Materials and hardened electronics support were provided for such 
systems as Advanced Baliiscic Reentry Vehicle, Advanced Intercontinental Ballistic Missile, and Advanced Maneuvering 
Reentry Vehicles. Radiation hydrodynamics work included theoretical studies to define more complex nuclear-induced 
environments to support strategic structure design and deep basing studies. Work continued to improve computer codes 
for shielding calculations and the satellite radiation environment data base. Under the Radiation Hardened Electronics 
program, hardening and assessment techniques for advanced electronic technologier: continued. Techniques for obtaining 
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Iroject: #8809 Title: Nuclear Vulnerability & Hardening Technology 
Program Element: //62601F Title: Advanced Weapons 

DOD Mission Area: Electronic & Physical Sciences (ED), #521     Budget Activity: Technology Base #1 

shorter pulses were demonstrated under the SHIVA x-ray simulation program. Investigation of techniques to increase 

x-ray output continued. Development cf techniques for applying new technologies to Air Force missions through the 
Advanced Intercontinental Ballistic Missile System Technology Requirements Program continued. Plans for a follow-on 
contract in this area were initiated. EMP technology development continued in support of engineering development 
programs. 

2* <u) FY 1982 Program: Technology support to program offices will continue. Nuclear hardening technology 

support will be provided for the F-14, FB-111, B-52 OAS, and cruise missiles. Criteria development by tha Nuclear 
Criteria Group Secretariat will continue for designated öystems. These are likely to include Medium Range Ballistic 

MisslierÄilvanced-lteaeuveEahle Reentry Vehicle, the Defense Meteorological Satellite Program, the CX transDort and the 
SpaceBased Surveillance System. SHIVA electromagnetic implosion x-ray source activities will continue with fabrication 
and power syateir tests. SHIVA II upgrade will be completed in FY 82. Deep missile basing concepts will be studied. 
Electromagnetic pul?e (EMP) technology issues will be addressed by studies of electron caused EMP environments and 

effects and incorporation of multiburst and hydrodynamic effects into Air Force Weapons Laboratory Electromagnetic Pulse 
codes. Reentry vehicle materials support will continue. The Radiation Hardened Electronics hardening and hardness 

assurance efforts will continue along with initiation of ncv efforts for such devices as IR sensors, optical components, 
and signal processors. 

3. (U) FY 1983 Planned Program: Technology support to program offices and operational commands will continue. 

The Nuclear Criteria Group Secretariat will develop criteria for those systems designated by the Nuclear Criteria Group. 
Tests of the upgraded SHP-A implosion load will begin. Nuclear nvironments and hardening technology will be assessed 
for deeply buried systems. A contract to update the design manual for hardened structures will be initiated. Satellite 

vulnerability assessments will continue. An effort to define electron caused EriP effects on satellite electronics will 
be completed. Development of computer codes to predict satellite vulnerability will continue, Inproved definition of 
EMP criteria and effects will also be obtained. The efforts initiated in FY 82 under the Radiation Hardened Electronics 

program will continue.  Improvements in structural and thermal environment response codes for aeronautical systems will 
be initiated. X-ray effects tests on MX missile and reentry system components will be completed at the AFWL Impact 
Facility. 

*■  (U)  FY 1984 Planned Program:  The eifoits in nuclear weapons effects will continue to emphasize the conversion 

of available effects data into design criteria which will increase the survivability of systems.  Effort to understand 
the life cycle Implications and develop criteria, techniques, and procedures which will maintain the hardness through- 
out the life cycle of systems will continue to be pursued. Refinement of nuclear environment predictions to understand 
the impact on systems will also be continued. A major portion of the updated hardened structures lesign manual will 

be completed. Criteria development by the Nuclear Criteria Group Secretariat for those systems designated by the 
Nuclear Criteria Grcup will jont^nue. Experiments will continue using the upgraded SHIVA II. Research on the 

theoretical and experimental methods for predicting x-ray response jf advanced reantry material will continue  Hard- 

ness assurance efforts for large scale integrated circuits and electro-optical components will continue. 
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Project: //8809 Titler Nuclear Vulnerability & Hardening Tec'-mology 
Program Element:  #62601F Title: Advanced Weapons 

DOD Mission Area: Electronic & Physical Sciences (ED), ^521     Budget"Activity: Technology Base #1 

5. (U) Program to Completion: This is a continuing program. 

6, (U) Milestones: Not Applicable, 

/.  (U) Resources ($ in thousands): 

FY 1981   FY 1982   FY 1983   FY 198Ü   Additional 
Actual    Estimate  Estimate  Estimate  to Completion 

RDT&E 4,639      5,530     6,000     6,270 

(U) Comparison with FY 1982 Descriptive Summary ($ in thousands): 

5,600 6,330 8,000 RDT&E 

Continuing 

Continuing 

Total 
Estimated 
Costs 

Not Applic ,ble 

Not Applicable 

Change in FY 1983 reflects stretching out by one year the SHIVA x-ray source program and curtailing in-house x-ray 
material testing. 
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FY 1983 RET&E DESCRIPTIVE SUMMARY 

Program Element: //62602F 
DOD Mission Area: Engineering Technology (ED), #523 

Title: Conventional Munitions 
Budget Activity: Technology Base, H 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 

Number 

06AL 

206<J 

2W1 

2543 

2560 
2567 

Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 FY 1982   FY 1983   FY 1984  Additional    Total Estimated 
Actual  Estimate  Estimate  Estimate to Completion Costs  

30,740  32,724 

Air Force Armament Laboratory 12,003  12,633 
Operations 

Guided Weapons Technology &    7,511   8,397 
Simulation 

Munitions Dispensers &        4,888   5,19 
Component Technology 

Weapon Evaluation/Ef fer.ts      2,652   2,100 
Methodology 

Direct Fire Weapons Technology 2,392   2,400 
Weapons Carriage and Release   1,294   2,000 

Technology 

37,416 

13,474 

9,342 

6,600 

2,100 

3,100 
2,800 

38,J66 

13,723 

8,343 

7,200 

2,600 

3,600 
2,900 

Continuing Not Applicable 

* Excludes 1 Oct 1981 civilian pay raise (4.8%) 

(11) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program establishes tue Air Force technology base to 
support tactical a<r-to-surface and air-to-air guided weapons development; design and feasibility demonstration 
of advanced air-delivered munitions, including cluster munitions, warheads, fuzing, an' target activated munition 
technology; and development of new and improved weapon evaluation methodologies and their supporting data bases. 
Supports advancement of the state-of-the-art in aircraft guns, rockt*.s, ammunition, ancillary support equipment, 
new propellants and explosives; and development of effective stores management, aircraft/store interfacing techni- 

ques iupportin^ system software; and new assess..int techniques for predicting behavior of proposed aircraft/weapon 
configurations and environmental impact assessment. This program also provides funding for the operationa1 

support and nianagemenc oi the Air Force Armament Laboratory at Eglin Air Force Base, FL. 
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Program Element: #62602F 

DOD Mission Area: Engineering Technology (ED), #523 
Title: Conventional Munitions 

Budget Activity: Technology Base, #I 

(U) BASIS FOR FY 1983 RDT&E REQUEST: The FY 1983 program represents 10.3% real growth over FY 1982. This growth 

is reflected in ii creased emphasis on emitter homing concepts, defeat mechaiisms for helicopters, and advanced 
carriage concepts for future aircraft. This program is the envire Air Force exploratory development capability in 
aerially delivered non-nuclear munitions and ancillary support equipment for future weapons applications. The 
program to be pursued in FY 1983 includes six tasks: 

(1) AIR FORCE ARMAMENT LABORATORY OPERATIONS:  Provides support required to operate rhe Air Force Armament 
Laboratory. Includes civilian salaries, supplies, equipment aad environmental ircpacc studies. 

(2) GUIDED WEAPONS TECHNOLOGY AND SIMULATION:  Investigation of advanced optical rotation sensors, micro-optic 
gyros, and molded inertia! technology to support combat air-to-air and air-to-surface missiles will continue. 
Development of an inhouse digital and optical image processing capability will continue. Target and background 

signature data base tu support tormina! homing developments in infrared and millimeter wave will be established. 
Electronic Countermeasure filters for tactical Global Positioning System (GPS) guidance will be fabricated and 
tested with the GPS class M receiver. Technology in the areas of shut-down and continuous wsve target homing 

will be advanced. Feasibility breadboards will be fabricated to demonstrate radio frequency techniques applicable 
Lo the advancel air-to-air seeker problea for application to beyond visual range passive/active all-weather 
seeker technology. 

(3) MUNITION DISPENSERS AND COMPONENT TECHNOLOGY; Development cf technology for modular dispense^ systems with 
selectable linear/area pattern control for guided, unguided, and cruise missile application will continue. 
Warhead models will be designed and tested for performance. Utility assessments directed to define an optimum 
defense suppression weapon concept capable of satisfying long-term defense suppression requirements will continue. 
Kinetic energy penetrai:or concepts for performance against hardened command and control targets will be designed 
and tested. Evaluation of weapons concepts to defeat armed helicopter will continue. Fuze sensor technology 

necessary to build a 99 percent reliability air-to-surface fuze system for impact, impact time delayed, and 
proximity functioning for general aürpose bombs will be completed. A breadboard sensor for performance in 
tracking individual targets in the presence of multiple targets and clutter will be tested and evaluated. Basic 

safin,; and arming devices applicable to all air-delivered weapons will be designed. Feasibility of the standardi- 
zation avionics integrated fuze subsystem design will be demonstrated. 

('») WEAPON EVALUATION/EFFECTS METHODOLOGY: Continue developing forget models for advanced Soviet fighting vehicles 

Continue development of threat technical descriptions and damage models of advanced Soviet fighter, bomber 
aircraft and helicopters. Continue development of computerized target description for advanced hardened military 
and industrial targets. Advanced warheads will be tested against hardened structures and predictive equations 
for terrady.iamic effects developed»  Computation, verification, and collection of weapons effectiveness indices, 
weapons characteristics, performance, delivery8 accuracy, aircraft carriage options, and target information will 
continue. A generic power plant target description will be developed.  Efforts for determining the effects of 
chemical agents on airfields will be initiated. 
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Program Element:  »62602F 
DOD Mission Areal Engineering Technology (ED), #523 

Title: Conventional Munitions 
Budget Activity: Technology Base, it I 

(5) DIRECT FIRE WEAPONS TECHNOLOGY: Continue the automated computer design program. Update, the prefect lie 

design and analysis system to include advanced ammunition.  Initiate the light gas launcher development. 
Initiate hypervelocity projectile interior ballistics development. Continue development of high performance 
explosives including high energy PBX, energetic binders/composites and prepolyraer/plasticizers. Continue devel- 
opment of insensitive explosives. Initiate design studies or high velocity gun concepts for future fighter 
aircraft. Continue development of electronic proximity fuze concept for high velocity ammunition. Complete 
development of sabot diverter concept for advanced 30mm armor piercing ammunition. Continue development of 

30-40-nn guided projectile concept. Initiate development of critical light gas gun component technology. Continue 

electromagnetic gun component development. 
(6) WEAPONS CARRIAGE AND RELEASE TECHNOLOGY: Complete ievelopraent of vertically launched lou level weapon deli- 
very technology on F-i5 test bed. Continue to evaluate supersonic carriage and release concepts. Continue 
aircraft/ store aeroelastic and acroservoelastic program to develop flight clearance data. Develop aircraft 
store validatior statior. for aircraft/store electrical integration and validation. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

MILITARY CONSTRUCTION 

FY 1981  FY x982   FY 1983   FY 1984  Additional    Total Estimated 
Actual   Estimate  Estimgtr  Estimate to Completion Costs  

29,500   33,300 39,900 

300 

Continuing Not Applicable 

(U) OTHER APPROPRIATION FUNDS: 

MILITARY CONSTRUCTION 340    3,847 
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Program Element:  0626O2F 
DOD Mission Area: Engineering Technology (ED), #523 

Title: Conventional Munitions 
Budget Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: This program is directed to providing the technology base for  the 
development of superior non-nuclear .lir launched weapons to meet long range Air Force and National objectives. 
The efforts vary from fundamental technology development to sophisticated breadboard hardware. Concept*, and 
techniques are explored and evaluated to identify future needs and requirements which provide a focus for the 

technology development. Efforts are conducted in the technical areas of: air-to-air and air-to-surface seekers, 
sensors, autopilots and processing algorithms, warheads, fuzes, subraunitions, dispensers, weapons evaluation, 
target vulnerability assessments, gun mechanisms, ammunition, propellants, explosives, and weapons carriage and 
release. Successful outputs from there programs are transitioned to appropriate advanced development programs. 
This program element, in addition to being the only Air Force exploratory development effort in conventional 
munitions, provides technical support to otner Air Force and Department of Defense agency programs and receives 

parti£.l reimbursement for the services provided. In the case of basic research accomplished by the Armament 
Laboratory, full reimbursement is provided by Program Element 61102F, Defense Research Sciencesa The projects 
reflect the best estimate considering these anticipated reimbursements, but may require adjustment to the degree 
that reimbursement' s are actually earned. This program also includes the funds required for the operation and 
management of the Air Force Armament Laboratory, Eglin AFB, FL. 

(U) RELATED ACTIVITIES:  This program supports, through advanced technology efforts and simuUtion, the 
following Program Elements:  636Ö1P, Conventional Weapons; 63b09F , Advanced Attack Weapons; 64602F, Armament/ 
Ordnance Development; 63370/64416F, Advanced Medium Range Air-to-Air Missiles; 64607F, Wide Area Anti-Armor 
Munitions; 64604F, Low Altitude Airfield Attack Systems; 64612F, Low Level Laser Guided Bomb; 64614F, Medium 
Range Air-to-Surface Missile; 646U8F, Close Vir Support Weapon Systems; 64610F, Air Delivered Ltad  Mines; and 
&4746F, Expendable Drones. Related Array and Navy advanced technology efforts are coordinated through existing 
and specially established channels (62332N, Stride Warfare and 62303N, Missile Technology). Technology base 
efforts arc reviewed by the Joint Directors of Laboratories Committee to coordinate related technologies and 
approaches. The JoinL Logistics Commanders and its Joint Technical Coordinating Group tor Munitions Development 
and Munitions Effectiveneso provides an additional program coorJlnation channel. There are special coordinating 
groups such as the Fuze Management Organization, the Under Secretary oi Defense for Research and Engineering 
sponsored JoinL Service Guidance and Control Committee, and the Terminally Guided Submunition Group for select d 

development efforts. These groups are structured to review^ on a semi-annual basiss related activities to prevent 
duplication in related technology programs. 
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Program Element:  //62602F 
DOD Mission Area: Engineering Technology (ED), $523 

Title:  Conventional Munitions 
Budget Activity: Technology Base, #1 

(U.) WORK PERFORMED BY: Tnis program is managed by the Air Fcixe Armament Laboratory, Eglin Air Force Base, FL. 
The Air Force Armament Laboratory has the lollowing in-house facilities:  Interior Ballistics Facility, 

Aercballistics Research Facility, Ballistics Experimentation Facility, Gun Mechanisms Laboratory, Propellant 
Evaluation Facility, High Explosives Research and Development Facility, Armament Systems Integration Facility, 
Structural Dynamics Facility, Missile Simulation Laboratory, Radio Frequency Milimeter-wave Laboratory, Special 
Projects Laboratory, Electro-Mechanical Fuze Laboratory, Sensor/Fuze Data Collection and Analysis Laboratory, 
Hopkinson Bar Facility, Computer and Graphics Analysis Laboratory, Environmental Research Laboratory, Technical 
Librar> and Model Shop. The work is performed by industrial contractors, educational institutions, DOD and DOE 

by contract and in-house.  The ten highest dollar value contractors for FY 1981 were: General Research Corp, 
Reading, MA; General Dynamics, San Oiego, CA; Rockwell International, Canoga Park, CA: Lockheed Mi«-?!!«» and 
Space Co, Inc., Sunnyvale, CA; Orlando Techno?~gy, Inc., Orlando. FL; Environmental Research Inst of Michigan, 
Ann Arbor, MI; Sperry Research Center, Sudbury, MA; Data Tech, Inc., Ft Walton Beach, FL; Systems Control, Inc., 
Palo Alto, CA; and Dynatics Corp., Huntsville, AL. One hundred and seven contracts W3re distributed among sixty- 
one contractors. Forty-eight of the FY 1981 contracts were incrementally funded and/or follow-ons to FY 19t*0 

and prior year contracts. 

(11)  PROGRAM ACCOMPLISHMENTS AND FUTUhE PROGRAMS: 
1. (U) FY 1981 and Prior Accomolishmept&: 
(i) GUIDED WEAPONS TECHNOLOGY AND SIMULATION The targtt and background information library «yst^m has been 

expanded. Study contracts were let for Backbreaker system concept for missiles and detinition, of a C02 laser 
radar sensor design and target detection/classification algorithm development»  A NAVSTAR global positioning 
L-ystera antenna was developed to provide isolation against ground based ECM jammers. An extensive program was 
conducted to collect active 3b and r5 GHz data in the t'nited States ?nd Kurope.  Programs were started to exploit 
the antenna retroreflection phenomena to counter the shutdown trebles» associated with emitting targets. 
(2) MUNITLÜNS DISPENSERS AND COMPONENT TECHNOLOGY: Feasibility of the Bunkered Target Munition to successfully 

pcrutratc into deeply buried hardened command and control targets was demonstrated. A self-forgtng warhead 
concept was demonstrated to te v?ry lethal against aircraft ann is being considered for use ia the Advanced 
Medium Range Air-to-Air Missile. Depleted uranium warhead technology concept«* have been successfully demon- 

strated Concept studies evolved a dispersion mechanism design which shows promise of generating selectable pattern 
from cluster warheads.  Test techniques for evaluation of long-rod penetrators were developed. Target activated 
munition fuzing concepts demonstrated the use of passively-obtained acoustic and seismic signals. Ground tests 

of the low altitude altimeter breadboard were completed.  Improvements in baseband reflectometry sensor antenna 
technology and electronic counter-countijrreeasures technology were made.  Design and fabrication of an integrating 
i.■■-.-•'.leroraeter has been completed, and the test and evaluation processes were Initiated. A breadb'.aid based on 
microcomputer technoiojr? was fabricated and tested for application to dispenser airborne timers. A dispenser 
ti.«er/simulator interface was developed. 
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Program Elettent:  f62602F 

DOD nission Area";  Engineering Technology (ED), #523 
Title: Conventional Munitions 

Budget Activity: Technology Base, #1 

(3) WSAPOI EVALUATION/ METHODOLOGY: A vulnerability model of the :«A-8 was developed for use in weapon effective- 

ness modeling.- Target vulnerability analyses of tanks, armored personnel carriers, self-propelled artillery and 
trucks to self-forging fragments were completed. Flogger "D" aircraft vulnerability to the selfforging fragment 
varhead war completed. Technical descriptions for the Flogger "F ' and Fitter "C" aircraft were developed. Fuze 
and warhead computer simulation models were developed for the AIM-7K, Development of a target description of a 
command and contiol communications center radar installation was initiated. Work continued on developing a 
three-dimensional six degrees of freedom soil/concrete penetration code. An open end method for computing weapon 
effectiveness cf the wide atea anMarmor munition tyPe weapon was developed. A compute: simulation of a train- 
ab'e gun was completed. 
(4) DIRECi FIRE WEAPONS TECHNOLOGY;  Hazard classification of the GLCM warhead/explosives in support of European 
siting was successfully completed. An Air Force MIL STD 1751, Safety and Performance Test for Qualification of 
Evplosivts, was approved ^nd submitted for publication. A low-cost explosive, ethylenediaminedinitrate/ammonium 
nitrate (KA), has been identified which offers greater potential as a general purpose explosive fill than TNT. 

A munition depign computer program which predicts mass properties, stress characteristics, barrel deformation, 
aerodynamic characteristics, trajectory computations and terminal ballistics effects for both »ispiles and gun 
Jaunched projectiles was completed. Advanced propellanL tests specifically tailored for GAli-fi applications were 
completed and resulted in increasing the GAU-8 muzzle velocity 60-150 ft/sec, while significantly reducing the 
potential for muzzle flash. A hydraulic servo mount was developed that can very accurately point an M-61 gun. 
Concept design for an advanced defensive gun ammunition with proximity fuzing was completed.  Studies of preli- 

minary mechanism designs for a gun to fire telescoped ammunition was completed-,  Studies to identify technology 
voids and development needs for weaponizing an electromagnetic gun were completed.  Completed initial design and 
testing of a sabot diverter to allow compatible use of advanced 30mm armor piercing ammunition on the A-10 air- 
craft and 30mm gun pod. 
(5) WEAPONS CARRIAGE Ah); RELEASE TECHNOLOGY:  Preliminary design of the low level delivery sled Lest hardware, 
and the detailed design of the carriage and release mechanism were completed.  Flight tests were conducted in 

support of development of analytical and test techniques which can be used to predict the effects of aerodynmaraic 
heating u.) external stores.  Developed scale segmented force wind tunnel test modal for airloads freestream and 
interference flnwfleld testing.  The supersonic programmable ejector rack test bed fabrication and assembly was 
completed.  Initiated a program to design and implement a test technique suitable for aircraft compatibility 
lest ing. 

2, (U) FY 1982 Progran: 
(i) GUIDED WEAPONS TECHNOLOGY. AND SIMULATION: The Backbreaker utility study, algorithm development and guidance 
sensor studies will be completed. An assessment will be conducted to determine the array of air launched guided 

weapon technologies whirl can defeat attack helicopters. Development of an infrared Imaging seeker using a focal 
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Program Element:  A62602F 

'JOD Mission Area:  Engineering Technology (ED), $523 
Title:  Conventional Munitions 
Budget Activity:  Technology Base, #1 

plane array will bo continued with the seeker being configured with appropriate filters and software Co optimize 
performance against high value fixed targets and mobile armored targets.  New hardware/ software and special 

inter face will be completed to allow simultaneous air-to-air and air-to-surface simulation activities. Evaluation 
of molded inertial sensors for tactical weapons will be continued. Advanced control theory investigations and 
advanced seeker algorithm generation will be continued. 

(2) MUNITIONS, DISPENSER AND COMPONENT TE^NOLOGY: Continue vulnerability studies of enemy antiair weapon systems 
and determine an optimum defense suppression weapon concept that will satisfy long term defense suppression 
requirements.  Continue to investigate and optimize the combination of self-forging fragmentation technology 
with integral incendiary to provide effective submunitions for defeat of diesei fuel targets. Teyt and evaluate 
kinetic t lergy penetrator cluster munition concepts and designs for penetration into buried/hardened command, 
control, n,d communications facilities.  Evaluate operational weapons systems to defeat armad helicopters.  Con- 

;iru to 'eveiop techniques to harden sensors against electronic countermeasures. Continue fuzing concept studies 
I- soismi .../acoustic target classification, optical signal procev~ing, and stnsitive magnetic measurement. Te3t 
functional warhead modele against realistic targets.  Continue fuze sensor and fuzing system technology. 
De-'?lop in-line electronic safing and armir.»r devices with a secure communication lf.nk and an aircraft/fuze data 
interface module.  Continue development o£ concept for implementation of avionics integrated fuzing. 
(3) WEAPON EVALUATION/EFFECTS METHODOLOGY:  Develop target models for the Soviet armored fighting vehicles as 
well as target models for secondarv vehicles.  Vulnerability data fci mobile SAMs will be generated. 

Additionally, functional and physical models and computation or effectiveness indices will be developed. Generate 
computerized models of advanced Soviet aircraft, and develop end game methodology for various fuze and warhead 
combination s. Generate computerized target descriptions for military and industrial targets. Conduct explosive 
tests against a buried SAM tunnel.  Aircrew weapon delivery data will be adapted to solutions by small computers. 
Studies in trainable guns will be :ontinued and applied to fighter and long range bomber aircraft. Emphasis on 

complex L^r;',ets ./ill be on methodology development and improvement, functional and dimensional descriptions of 
hard fixed complex targets, and analysis support of all major programs. 
(4) DIRECT k'IRE WEAPONS TECHNOLOGY: Continue development of concept design sabot diverter for advanced 30mn 
armor pieroiag ammunition.  Complete development of a barrel flexure concept to provide accurate gun point capa- 
bility lor minimum volume installations.  Complete technology assessment and preliminary design studies for 
weap■>nl.zation of light ga*> guns.  Initiate critical component development for electromagnetic gun concept. 

Initiate development of an electronic proximity fuze concept to provide shorter response time and improved teroai- 
na'al effects fcr M^'.i velocity projectiles.  Initiate development of concepts for a Ismail 30-40nm guided proj- 
ectiles. Deveiop^e : AUC  ..-paract-irlzation of AFX-108 and AFX-181 explosive systems utilizing energetic binders 
for increased energy vrill continue.  Work on improved blast explosives will be continued.  Work on terminating 
stable explosives will Include interim qualification and demonstration of AFX-201 as a thermally stable booster 
explosive,  intermelecuiar explosive ethylenedlamlaedinitrate/ammonium nitrate 'EA) characteristics will be 

quantified, la  tlie gun propellant area, ingredient stability, oxidizer particle size effects and forraulatioi./ 
coaling techniv^ues wi I! be developed. 

O) WEAPONS CARRIAGE AND RELEASE TECHNOLOGY: Complete detailed design and fabrication of sled test hardware for 
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Progtarn Element:  £62602F 
DOD Mission Area'  Engineering Technology (ED), t523 

Title:  Conventional Munitions 
Budget Activity:  Technology Base, #1 

demonstration of the low level delivery concept. Conduct static performance and sled track separation tests of 
the low level delivery concept.  Continue to evaluate supersonic carriage and release concepts.  Develop a cost 

effective experimental method for measuring the unsteady aerodynamic pressure distribution of different aircraft 
stores carriage configurations.  Develop and validate an analytical method and a cost effective wind tunnel 
technique tti accurately determine distributed airloads on a store for different aircraft interference flowfields. 
Develop and validate an analytical method for predicting required bomb rack performance for weapon separation. 

3.  (U) FY 1983 Planned Program: 

(1) GUIDE!) WEAPOKS TfCHJiOLOGY AND SIMULATION: Investigation of advanced optical rotation sensors, micro-optic 
gyros, and saolded inertia! technology will continue.  Electronic Ceanterraeasure filters for tactical global 
positioning system (GPS) Sor guidance will continue to be tested with the GPS class M receiver. Development of 
an in-house digital and optical image processing capability will continue. Target and background signature data 
base to support terminal homing developments in infrared and millimeter wave will be completed. Technology in 
the areas of ahrt-down and continuous wave target homing in  support of d' fense suppression seeker development 

will be advanced. Feasibility breadboards will be fabricated to demonstrate RF technique* applicable to the 
advanced air-to-air seeker problem for application to beyond visual range passive/ active all-weather seeker 
technology.  (2) MUNITIONS, DISPENSERS AND COMPONENT TECHNOLOGY:  Continue development 3f technology foi modular 
dispenser systems with selectable linear/area pattern control for guided, ungulded, and cruise missile application 
Continue to design, test and evaluate warhead models*  Continue assessments to define aa optimum defense suppres- 
sion weapon concept.  Continue tc design, develop, and test kinetic energy penetrator concepts for defeat of hard- 

ened targets.  Continue evaluation of weapons concepts to defeat armed helicopters.  Continue fuze sensor and 
fuzing system technology.  Complete t\\°.  fuze sensor technology necessary to build a 99-percent reliable ai».-to- 
surface fuze system for impact, Impact time delayed, and proximity functioning. Test and evaluate a breadboard 
sensor for tracking Individual targets In the presence of multiple targets and clutter.  Basic safing and arming 
devices applicable to all air-delivered weapons will be designed.  Demonstrate tiu  feasibility of the standardized 
avionic Integrated fuze subsystem design. 

(1) WEAPON EVALUATION /HETHODOLCKJY:  Continue developing target models for advanced Soviet fighting vehicles. 
Continue development of threit technical descriptions and damage models of advanced Soviet alrcraft/hellcopters. 
Continue development of computerized target descriptions for advanced hardened military and industrial targets. 

Various advanced warheads will be tested against hardened structures and predictive equations for terradynamic 
effects will be developed.  Computation, verification, and collection of weapons effectiveness Indices, weapons 
characteristics, performance, delivery, accuracy, aircraft carriage options, and target information will continue. 

A generic power plant target description will be developed.  Efforts for determining the effect» ot chemical 
agents on airfields will be Initiated. 
(4) DIRECT FIRS WEAPONS TECHNOLOGY: Continue the automated computer design ^rovjram to Improve the effectiveness 

of direct fire weapons. Update the projectil-* design and analysis system to delude advanced emnunition. Init- 
iate the light gas gun development to test high velocity air-to-air rounds tr defeat fighters,  initiate 
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Program Element!  »67602F 
DOD Mi88ion Area:  Englnearlng Technology (ED), #523 

Title:  Conventional Munitions 

Budget Activity:  Technology Base, #1 

hypervelocity projectile interior ballistics development. Continue development of high performance explosive 
including high energy PßX, energetic binders/composites and prepolymer/plasticizers. Continue development of 
insensitive explosives.  Complete safety qualification of low cost insensitive explosives'.  Initiate design 

studies of high velocity gun concepts for future fighter aircraft.  Continue development of electronic proximity 
fuze concept for high velocity ammunition-  Complete development of sabot diverter concept for advanced 30mro 
armor piercing ammunition.  Continue devalopmenl of 30-40ram guided projectile concept to defeat air-to-air tar- 

gets.  Initiate development of critical light gas gun component technology. Continue electromagnetic gun compon- 
ent development. 
(5) WEAPONS CARRIAGE AND RELEASE TECHNOLOGY:  Complete development of aircraft upper surface low level delivery 

technology. Continue distributed airloads evaluation for a cost effective way to determine airload in various 
aircraft flowfields.  Continue to evaluate supersonic carriage and release concepts. Continue aircraft/atore 
aeroelastic and aeroservoelastic program to develop flight clearance data.  Develop aircraft store validation 
station for aircraft/score electrical intergation and validation. 

4.  (U) FY 1984 Planned Program: 

(1) GUIDED WEAPONS TECHNOLOGY AND SIMULATION:  Initiate fabrication of the infrared target simulator to eval- 
uate current and future seeker systems which defeat fixed high value tactlcel cargets.  Development of technology 
to overcome problems associated with shutdown of emitting targets will continue.  Emitter homing technology 
techniques to improve low frequency antenna performance for missile application will be investigated. 
Subsystem requirements for tactical missile employing strapdown seeker technology and optimal control techniques 
will be determined.  A program to gather target/background data in the sub-millimeter wave 

raii^e wiii be initiated.  Work will continue in teveloping high performance missile digital processors using 
higher oroer languages.  Molded gyro component technology for missile inertial systems will continue. 
(2) MUNITIONS, DISPENSERS AND COMPONENT TECHNOLOGY:  Validate a design basis for adanced dispenser technology 
for cluster munitions against advan«?d aircraft and cruise missile requirements.  Continue to define and develop 
the technology for advanced dispenser systems uitlllzlng selectable linear/area pattern control for guided and 
unguided cruise missile applications.  Continue assessments to define optimum detense suppression weapon concepts 

to iefe^t emitters in the tactical combat environment.  Continue warhead technology development in the following 
areas:  advanced kill mechanisms; warhead physics/ material properties; penetration dynamics; w«rhead conceptual- 

ization/demonstration.  Continue fuze sensor and fuzing system technology.  Deir^msträte air-to-surface fuze 
systems for impact, impact time delayed, snd proximity functioning.  Continue testing of breadboard sensor for 
tracking of individual targets in fields of multiple targets.  Evaluate designs for basic safing and anring 
devices applicable to all air-delivered weapons.  Continue feasibility demonstration of the Standardized Avionics 

Integrated Pu/e et■bsystera design.  (J) WEAPON EVALUATION/ EFFECTS METHODOLOGY:  Continue generation of vulnera- 
bility data and development o. methodolgy for evaluating the effectiveness of all types of air delivered weapons. 
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Program Element:  #62602F 
DOD Mission Area: Engineering Technology (ED), #523 

Title: Conventlonal Munitions 
Budget Authority» Technology Base, #1 

Initiate development of techn'cal descriptions of the Fl. abed N, a generic cr ,A■ missile, and other applicable 

aircraft. Methods for evaluating the affectiveness of developmental muniti--^ and munition kill mechanisms 
against future high priority hardened ground targets will be developed. Effectiveness assessment methodology 
for gun launched guided projectiles will be developed. Efforts to classify and describe generic complex ground 

targets will continue and the methodology for predicting nrarering effects cf various munitions will be completed. 
(4) DIRECT FIRE WEAFONS TECHNOLOGY:  Complete ti»e projectile desig.i and analysis system for advanced ammunition. 
Complete high velocity gun design studies for future fighter aircraft. Continue aerodynamic studies using light 
gas launcher technology. Complete hyperveiocity projective ballistics» Initiate projectile rotating band func- 
tion assessment to improve the effectiveness of current and future fighter gun systems. Complete development of 
.'igh performance explosive. Complete thermal :B*"*ihiIity evaluation of insensitive explosives. Continue safety, 

qualification of low cost insensitive explosives. Initiate experimental s*jrk on selected gun design concepts 
fur future fighter aircraft. Complete deveK^eni of electronic proximity fuze concept for high velocity ammuni- 
tion.  Initiate development of fuze concept foi '.>t>erveloci ty ammunition. Complete concept development of 10- 

40mm guided project. Complete critical component development for electromagnetic and light gas guns and select 
gun type for continued developraei t.  Initiate concept development to defeat armed helicopters in the tactical 
battlefield. 
i5) WEAPONS CARRIAGE AM) RELEASE TECHNOLOGY: Continue technology programs to provide advanced carriage and 
release cocepta, to determine effects of store carriage on aircraft stability and control, and to develop 
criteria fcr aircraft/store electrical Integration and compatibility. 

*>.  Program to Completion:  Thitf is a continuing projraw, 

6. Milestones:  Not applicable 

7. Resources: Not applicable. 

ft. Comparison with FY 1982 Descriptive Summary:  Not applicable. 
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Project:  #06AL 
Program Eleient;  #62602F 

I)OD Mission Area;  Engineering Technology (ED), #523 

Tirle:  Air ?orce Armament Laboratory Operations 
Title:  Conventional Munitions 

Budget Activity:  Technology Basey #1 

(u) DETAILED BACKGROUND AND DESCRIPTIONS:  This project provides ror the support activities required to operate 
the Air Force Armament Laboratory, Eglin Air Force Base, FL. The Air Force Armament Laboratory Is responsible 
for the exploratory and advanced development of non-nuclear conve tional munitions.  This project provides f'-uds 

for the pay of civilian scientists, engineers, and support personnel, travel, transportation, reni:s, communi- 
cation and utilities costs, procurement of supplies and equipment, contractor support service?», and, environmental 
impact studies of munition testing at the Armament Division. 

(U) RELATED ACTIVITIES:  This project provides in-house support to technical projects under this Program Element 
and uo other projects and programs managed by the laboratory. The Air Force Armament Laboratory is also 
responsible for:  PE 63C01F Conventional Weapons; PE 63313F, Missile Subsystems Technologv Integration; 
PE 63J63F, Hypervelocity Missile; and provides technical support to PE 63609F, Advanced Attack Weapons►  In 
addition, it provides technical assistance in armament matters to Systems Program Offices, other laboratories, 
and the Array and Navy as required.  (U) WORK PERFORMED BY: The Air Force Armament Laboratory» Eglin Air Force 
Base, FL, is responsible for the management of projects under this program element. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. Accomplishments and Future Programs:  Not Applicable 

2. Program to Completion:  This is a continuing program. 

^'     Mllestones:  Not applicable 

4.  Resources:  ($ in thousands) 

FY 1981  FY 1982  FY 1983   FY 1984  Additional    Total Estimatei 
Actual   Estimate Estiaate  Estimate  to Completion  Costs     

RDTib 12,003   12,633   13,474     13,723  Continuing 

C
J .  Comparison with Ft 1982 Descriptive Summary:  ($ in thousands) 

RDT&E 11,003   12,001   12,269 Continuing 

Not applicable 

Not applicable 
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Project:  *206E 
Program Eleaent: #626Q2F 

DOD Mission Area:  Engineering Technology (EU), #523 

Title:  Guided Weapons Technology and Simulation 
Title:  Conventional Munitions 

budget Activity: Technology Sase, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This program provides the Air Force with a technology b«6e to support 
tactical air-to-air and air-to-surface guided weapon's development; develop midcourse and terminal guidance 
techniques/subsystams ami demonstrate their feasibility for application to advanced air-to-surface weapora; 
provide technology required to develop high performance, low cost air-to-air missiles; develop the technology 
base for aerodynamic efficiency, stability, control and overall flight performance of tactical guided weapons; 
and provide the Air Force with a capability to evaluate the operational merit and design feasibility of guided 
weapons in a laboratory environment.  The various efforts are directed toward the development of low cost, highly 
reliable, effective tactical guided weapons which provide maximum tactical flexibility and adverse weather strike 
capability. 

(U) RELATED ACTIVITIES: This program supports Conventional Weapons, PE 63601?; Missile Subsystem Technology 

Integration, PE 63313F; Advanced Medium Range Air-to-Air Missile, PE 63316F; Advanced Aerial Targets Technology, 
PE 63232F; and Adve iced Attack Weapons, PE 63609F. Guided Weapons Technology efforts are coordinated through 
the Joint Service Guidance and Control Committee, and the Joint Technical Coordinating Group under auspices of 
the Joint Logistic Commanders and other formal and informal roordinating groups.  The objective of coordination 
between Services is to maximize technology output th.ror.gh complementary programs. 

(U) WORK PERFORMED BY:  The Air Force Armament Laboratory, Eglin Air Force Base, FL, manages this program.  The 
wurk is performed by industrial contractors, DOD and educational institutions on contract and in-house.  The 
ten major contractors in FY 1981 were:  General Research Corp, Santa Barbara, CA; General Dynamics, Pomona, CA; 
Environmental Research Institute of Michigan, Ann Arbor,, HI; Systens Control, Inc-. Palo Alto, CA; Dynetics 
Corp, Huntsville, AL: Raytheon, Sudbury, ME; McDonnell Douglas, huntlngton Beach, CA; Grumman Aerospace Corp., 
Bethpage, NY; University of Florida, Gainesville, FL; and Ford Aerospace, Newport Beach, CA.  There were a total 

of forty-two contracts issued in FY 1981 to twenty-six contractors. Of this total, seventeen of the contracts 
were incrementally funded and/or follow-on to FY 1980 and prior year contract!. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I.  FY 19B1 and i rlor Accompllsnmeats:  The target and background information library system has be.n expended. 
Study contracts yere let for Backbreak*. r system concept and definition, C02 laser radar sensor design and target 
detection/classification algorithm development.  A NAVSTAR global positioning system antenna waa developed to 
provide isolation against ground based ECM Jammers.  An extensive program was conducted to collect active 35 and 
9b GHz data in the United States and Europe.  Several programs were started to exploit the antenna retrortflection 
phenomena to counter the shutdown problea associated with emitting targets. 
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Project: #2068 
Program Element:  #62602F 

DOD Mission Area:  Engineering Technology (ED), #523 

Title:  Guided Weapons Technology and Simulation 
Title:  Conventional Munitions 

Budget Authority:  Technology Base, #1 

2. FY 1982 Program:  The Raekbreaker utility study, algorithm development and guidance sensor studies will be 

completed. The Air Force can then determine if the technology effort is needed to laaprove cruise missile 
effectiveness in selected operational environments. An assessment will be conducted to determine the array of air 
launched guided weapon technologies necessary to defeat attack helicopters in the tactical environment.  Develop- 
ment of an infrared imaging seeker using a focal plane array will be continued with the seeker being configured 
with appropriate filters and software to optimize performance against high value fixed targets and mobile armored 
targets.  New hardware/software and special interfaces will be completed to aliow simultaneous air-to-air and 

air-to-surface simulation activities.  Evaluation of molded inertial sensors for tactical weapons will be con- 
tinued. Advanced control theory investigations and advanced seeker algorithm generation uiil be   -ontiuued. 

3. FY 1983 Planned Program:  Investigation of advanced optical rotation senses, micro-optic gyros, and molded 
inertial technology will continue.  Electronic Countermeasure filters for tactical Global Positioning System 
(GPS) guidance will be fabricated and tested with the GPS class M receiver  Development of an lnhouse digital 

and optical image process capability will continue. Target and background signature data base to support terminal 
homing developments in infrared and millimeter wave will be established.  Technology in the areas of shut-dovn 
and continuous wave target homing in support of defense suppression seeker aevelopment will be advanced.  Feasibi- 
bility breadboards will be fabricated to demonstrate Radio Frequency techniques applicable to the advanced air-to- 
air seeker problem for application to beyond visual range passive/active all-weather seeker technology. 

*•  FY J984 Planned Program:  initiate fabrication of the infrared target simulator.  Development of technology 
to overcome problems associated with shutdown of emitting targets will continue.  Emitter homing technology 
techniques to improve low frequency antenna performance for missile application will be Investigated.  Subsystem 
requirements for tactical missile employing strapdown seeker technology and optimal control techniques will be 
determined.  A program to gather target/background data in the sub-millimeter wave range will be Initiated. 
Work will continue in developing high performance missile digital procesüors using higher order languages. 

Molded gyro component technology tor missile inertial systems will continue. 

***  Program to Completion:  This is a continuing program. 

**•  Milestones:  Not applicable 
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Project!  »2068 

Program Element:  #62602F 

DOD Mission Area:  Engineering Technology (ED). #523 

Title:  Guided Weapons Technology and Simulation 
Title:  Conventional Munitions 

Budget Activity:  Technology Base» £1 

FY 1931  FY 1982   FY 1983   FY 1984  Additional    Total Estimated 
Actual   Estimate  Estimate  Estimate to Completion Costs  

7«  Resources:  ($ in thousands) 

RUT&E                         7,511 8,397 9,342     8,341   Continuing    Not applicable 

H.  Comparison with FY 1962 Descriptive Summary: ($ in thousands) 

ROT&E                         8,097 8,406 11,304             Continuing    Kot applicable 

NOTE:  Reduced FY 83 budget and increased civilian pay commmi tments influenced the FY 83 estimate coraparej wifh 
FY 82 Descriptive Summary. The following technologies were also reduced;  Guided simulation and analysts to 
support acquiring valid data prior to flight test in aii-to-air and ^ir-to-gxound sensors.  Development of 
infrared technology for air-to-air and ait-to-surface infrared seekers was reduced.  hißitter homing tech- 
aoiogy investments were reduced.  Effort* to quantify optimum weapons system Integration for afr-to-air missiles 
was reduced. 
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Project:  #2502 
Program Element: #62602F 

00D Mission Area:  Engineering Technology (ED), #523 

Title:  Munitions Dispenses & Component Technology 
Title;  Conventional Munitions 

Budget Activity:  Technology Base, #1 

(J) BAILED BACKGROUND AND DESCRIPTION:  This program provides a technology bast :o support design and feasi- 
bility demonstraions of advanced air delivered weapons.  The objectives are to design, develop and demonstrate 
the feasibility of new cluster munition dispersal systems, containers, and submunltlons (including submunition 
kill mechanisms), fuzes, stabilization/retardation devices to provioe an increase in performance and lethality 
of air-delivered munitions; to develop, modify and apply computational techniques for predicting the performance 

of conventional munitions, primarily through the use of hydrodynamic computer programs (hydrocodes); to establish 
cradle-to-grave fuze technology which will address both sir-to-air and air-to-surface weapons and provide a 
technology base for target activated munition sensor and related target signal processing; and to demonstrate 
advanced warhead technology. 

(U) RELATED ACTIVITIES: This program supports Conventional Weapons, PE 63601F; Hypervelocity Missile, PE63363F; 
Missile Subsystem Technology Integration, PE 63313F: Advanced Medium Range Air-to-Air Missile, PE 63315F; 
Advanced Aerial Targets Technology, ?E 63232F; and Advanced Attack Weapons, PE 53609F. Bomb, submunition and 
dispenser technology efforts are coordinated through the Joint Service Guidance and Control Committee and the 
Joint Technical Coordinacing Group under the auspices of the Joint Logistic Commanders and other formal and 
Informal coordinating groups.  The objective of coordination between services is to maximize technology output 
through complementary programs. 

(V)  WORK PERFORMED BY:  The Air Force Armament Laboratory, Eglin AFB, FL, manages this program.  The work it 
performed by industrial contractors, DOD, DOE, aid  educational institutions on contract, and in-house. The ten 
major contractors In FY 1981 were:  Lockheed, Su.myvale, CA; Sperry Research Center, Sudbury, MA; General 
Dynamics Pomona, CA; Honeywell, Hopkins, HN; Of lando Technology, Inc., Orlando, FL; Chamberlain Mgf. Corp., 
Wateiloo, IA; U.S. Steel, Birmingham, AL; Kaiser Aluminum and Chemical Sales, Inc., Oakland, CA; Instrom Corp, 

Canton, MA; and Motorola, Inc. Scottsdale, AZ.  There were twenty contracts issued in FY 1981 to fifteen 
contractors.  Of this total, eight of the contracts were incrementally funded and/or follow-on to FY 1980 and 
prior year contracts. 

(U)  PROGRAM ACCOMPLISHMENTS /iND FUTURE PROGRAMS: 

I 
1.  FY 1981 and Prior Accomplishments:  Feasibility of the Bunkered Target Munition to successfully penetrate 
into deeply burled hardened command and contro' targets was demonstrated.  A self-forging warhead concept was 
demonstrated to be very lethal againrt aircraft and is being Cö.  dered for use in the Advanced Medium Range 
Air-to-Alr Missile.  Depleted uranium warhead technology conce ; ...-•■»  been successfully demonstrated. 
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Project:  #2502 
Frogram Element:  #62602F 

DOD Mission Area:  Engineering Technology (ED), #523 

Title:  Guided Weapons Technology and Simulations 
Title: Conventional Munitions 

Budget Activity:  Technology Base, #1 

New kill mechanisms that offer potential to reduce Soviet ground forces combat mobility ^ere developed.  Concept 

studies evolved a dispersion mechanism design which shows promise of generating selectable patterns from cluster 
warheads. Test techniques for evaluation of long-rod penetrators were developed.  Target activated munition 
fuzing concepts were advanced to demonstrate the use of passively-obtained acoustic and seismic signals. Ground 
tests of the low altitude altimeter breadboard were completed.  Improvements in baseband n«flectometry sensor 
anienna technology and electronic counter~counterraeasur,»s techno'ogy were made.  The design and fabrication of 
the integrating acceleroraeter has been completed, and the test and evaluation processes were initiated. A 

breadboard based on microcomputer technology was fabricated and tested for application to dispenser timers. A 
dispenser timer/simulator interface was developed. 

2, FY 1982 Program"  Continue vulnerability studies of enemy anti-air weapon systems, and determine an optimum 
defense suppression weapon concept that will satisfy long terra defense suppresslcn requirements.  Continue to 
investigate and optimize the combination of self-forging fragmentation technology with Integral incendiary to 

provide effective submunitions for defeat of diessl fuel targets. Test and evaluate kinetic energy penetrator 
cluster usunit'on concepts and designs for penetration into buried/hardened command, control, and communicu ion; 
facilities. Evaluate operational weapons systems versus armed helicopters.  Continue to develop techniques to 
harden sensors against electronic countermeasures.  Continue fuzing concept studies in seismic/acoustic target 
classification, optical signal processing, and sensitive magnetic measurement.  Test functional warhead models 
against realistic targets. Continue fuze sensor and fusing system technology. Develop in-line electronic saflng 

and arming devices with a secure communication link and an aircraft/fuze data interface module.  Continue 
development of concept for implementiiton of avionics Integrated fuzing. 

3. FY 1983 Planned Program: Continue development ot technology for modular dispenser systems with selectable 
linear/area pattern control for cruise missile applications. This technology could provide for cost effective 
defeat of armor and airfield targets.  Continue to design, test, and evaluate warhead models for air-t^-air 

and air-to-ground missiles.  Continue studies to define an optimum defense suppression weapon concept»  Continue 
to design, develop, and test kinetic energy penetrator concepts for defeat of hardened targets.  Continue evalu- 
ua'Ion of weapon concepts versus armed helicopters.  Continue fuze sensor and fuzing system technology.  Complete 

l he Ivi^t  sensor technology necessary to build a 99-perctnt reliable air-to-surface fuze  system for impact, impact 
time delayed, and proximity functioning. Test and evaluate a breadboard sensor for performance in tracking 
individual targets in the presence of raultipl«. targets and clutter.  Basic sating and av-ilng devices applicable 
to all air-delivered weapons will be designed.  Demonstrate the feasibility of the standardized avionics Inte- 
grate fuze subsystem design. 
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Project:  #2502 
Program Element:  #62602F 

DOD Mission Area:  Engineering Technology (ED), #523 

Title:  Guided Weapons Technology and Simulation 
Title:  Conventional Munitions 

Budget Activity:  Technology Base, £1 

**•    S"Y 1964 Planned Program:  Develop a design fo~ advanced dispenser technology for advanced aircraft and cruise 
missiles. Continue to define and develop the technology for advanced dispenser systems utilizing selectable 
linear/area pattern control for guided and unguided cruise missile applications.  Continue studies to define an 
optimum defense suppression weapon concept.  Continue warhead technology deve^apoant in the following areas: 

advanced kill mechanisms; warhead physics/material penetration dynamics; warhead conceptualizatlon/demonstrat:* i 
Continue fuze sensor and fuzing system technology. Demonstrate air-to-surface fuze systems for impact, impact 
time delayed» and proximity functioning.  Continue; testing of breadboard sensor for identification and tracking 

of targets against fields of multiple targets.  Evaluate designs for basic saflng and araiug devices applicable 
to all air-aelivered weapo.is.  Continue feasibility demonstrativ>a of the standardized avionics integrated fuze 
subsystem design. 

5. Program to Corcpjjfj^oq/  This is a continuing program. 

6. Milestones:  Net applicable 

* .  Resources;  ($ in thousands) 

PY 1981  FY 1982  FY 1983  FY 1984  Additional    Total Estimated 
Actual   Estimate Estimate Estimate  to Completion Costs  

RDT&E 4,888    5,194    6,M>0 

H.  v^omparison with FY 1982 Budget Data:  ($ in thousands) 

RDT&E 4,500    5,300    6,90'.: 

7,200 Continuing 

Continuing 

Not applicable 

Not applicable 
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FY 1963 RDT&E DESCRIPTIVE SUMMARY 

FY 1961 FY 1982 FY 1983 
Actual Estimate Estimate 

61,996 65,887 69,840 
28,293 27,856* 29,472 

4,500 5,631 6,PJ8 

6,309 6,?20 7,300 

5,806 4,920 5,300 
o,071 6,320 0,900 

4,807 5,820 6,300 

6,210 8,420 8,500 

Title:  Command, Control & Communications 
Budget Activity:  Technology Base, #1 

Total 
FY 1984   Adaltlonal    Estimated 

Estimate  to_ Completion Costs 

Kot Applicable 

Program Element: »62702F  

OOD Mis8ion Area:  Electronic and Physical Science« 
" (ED), »521 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 

Number     Title 

TOTAL FOR PROGRAM ELEMENT 

06RA       i-aboratoiy Operations 
2338       Assurance Techniques for 

Electronics 

4506       Surveillance Technology 
4519       Communications & Contiol 

Technology 

4594       Intelligence Technology 
4600       Electiomagneti~ Radiation, 

Devices & Components 

5581        Information Sciences 
Technology 

* Excludes 1 Oct 81 Civilian Pay Raise (4,8 percent) 

<iJ>  BKIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program element provides a broad technology brtse for advancing 
Air Force mission capabilities In Command, Control and Communications (C-*), « mission requirement which is rapidly 
increasing its significance Decause revolutionary advances in electronics nu>  especially in computers permeate c"* tech- 

nology,  offering more unique opportunities than in any other mission areas to cope with the crucial time compression of 

modern warfare.  Six basic technology i reds are pursued:  Surveillance; Intelligence; Coeojunlcat Ions and Control; Infor- 
mation Sciences; Electronic Reliability and  Electromagnetic Compatibility; aud Electromagnetic Radiation, Devices and 
Components  The* program element also provides for the operation of the Rome Air Development Center (RADC), Griff iss 
AFB, Rome NY, and the RADC Deputy for Electronic Technology, Hansco» AFB, Bedford, MA. 

(1)  BASIS FOR FY 1983 RDT&E REQUEST:  Emphasis that V-gan in FY 1982 In th* area of decision aids will continue to be 
addressed. The problems attacked wi!l concentrate <M» the tactic! arena, where existing conditions dictate immediacy* 
Ironically, the benefits of high speed electronics processing capabilities In the tactical system would actually produce 
negative factors If the human in not given the manipulative tools and coaster aids to keep ahead of the battle situation 

ind information flow.  Other representative areas of pursuit will include:  development of technologies for the spacebor-xe 
radar to havt available the ability to take the high ground in surveillance, and fiber optics development for tactical 

common1cations to provide airlift and survlvablllty advantages. 

75,363    Continuing 

29,865 

7,050 
8,150 

6,350 
7,650 

7,150 

9,148 
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Program Element:  J62/02F 
DOD Mission Area:  Electronic and Physic&l Sciences 

(ED)t #521 

(Ü)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Title:  Ccmmand, Control & Gomspunlcat ions 
Budget Activity:  Technology Base, §1 

(Ü)  OTHER APPROPRIATION FUNDS: 

Military Construction 

FY 1981 

61,300 

FY 1982 
Estimate 

67,999 

FY 1983 
Estimate 

83,029 

900 

FY 1984 
Estimate 

Total 
Additional    Estimated 
to Completion Costs 

Continuing Not Applicable 

2,049 
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^ovjrej» Element:  #62702? 
DOD Mission Are« s Electronic and Physical Sciences 

(ED), #321" 

Title:  Command, Control & Communications 

Budget Activity: Technology Base, #i 

(U) DETAILED BACKGROUND AND DESCRIPTION;  The technical explosior in elsctronios and computers in recent years is making 
a profound impact en Air Force Command, Centre! and Communlc&tions Cttci&oleg*. at the exploratory development level. 

Although advances in electronic devices provide unique opportunities for revolutionary advances they have attendant 

problems peculiar to military environments not experienced by the commercial sector.  The introduction of very large 
scale integrated circuits will provide densities ot hundreds ot 'aoupanas of tr«.t;«inters on a chip with millions of 

instructions per second, basically placing the equivalent of large computers on a single chip.  Utilization of these 

"systems" on a chip in military equipment demands determination of their reliability over the range of military require- 
ments. That demands totally new technologies because it is not p isttlble to get inside these "systems" which in the past 
were combinations of thousands of individual chips to which probes could be Attached«  One new method this program has 
produced is the invention of a visual post-mortem technique used on large integrated circuits by viewing them through 
a liquid crysta which reveals failure points within tna circuit.  ThJs and special electron microscope methods are the 
kinds of tools being developed to provide reliable military systems that us« integrated circuits. Surveillance technology 

faces unique challenges in the area of positive identification of target aircraft beyond visual range as friend or i'oe. 
This program is pursuing not.-cooperative target recognition techniques to meet this challenge. This program element is 
also providing the low power, low coat, transmit/receive modules, signal processing, an»l t?mbrane antenna technology 

necessary for jam resistant space radar systems that arc capable of detecting ext.cm*ly small targets.  It is also pro- 
viding the technology to detect and track extremely low radar cross faction, ste*i*hy targets such as high speed, low 

altitude cruise missiles which conventional radars cannot "see".  In communications, &s in device technology, the Air 

Force Is investigating the use of liber optics for specific military applications.  By using fiber optics, transmission 
distances can be Increased by a 20-to-one ratio over copper c»ble with a 10-to-one weight ad/antage, increasing tactical 

survivability and alt lift capability. The advances In computing and electronics technologies have greatly Improved our 

capability in the area of information gathering and handling.  Intelligence information storage requirement** have driven 
technology to pursue methods of high density recording and extremely Mgh speed data access and retrieval to optimize 
exploitation of this advanced processing cftoablllty.  To address this problem, this program element has developed wide 

band recording in high Jcnsl.y digital recorders and data transfer rates of 600 million bits per second through the use 
of a laser recorded digital optical disc.  This program Is providing technology to determine which declslors within a 
modern tactical Command and Control system could be assisted by the use of intelligent decision aids, drawing on the 
advance technologies araas of Artificial intelligence, Computer Science, and Decision Analysis. 

(^    ELATED ACTIVITIES: Tills program Is actively coordinated at tri-strvlce and interegency levels to preclude duplica- 

tion and to meet overall Department of Defense (DOD) needs.  Examples of this coordination are the DOD Advisory Croup on 
Electronic Devices, the Intercervice Antenna Group, the Technology Coordinating Papsr on Electronics, the DOD Higher 
Order Language Working group, and Cm  DOD Embedded Computer Research end Development Technology Panel*  DOD has fostered 
closer coordination between the Services during KY 1981 in several technology areas affecting this program, particularly 
In surveillance and communlcations areas.  Pot instances, joint reviews of surveillance programs are underway and a Tri- 

servlce fiber optics working group ha* been revitalised.  Participation in various North Atlantic Treaty Organization 
(NATO) panels and working groups and liaison with the European Office of Advanced Research mnd  Development further 
coordinates program efforts. Vlo.k performed is related to electronics efforts at the Air Force Avionics Laboratory, 

173 

i*4. mit 



Program Element i    I627Q2F Title:  Command, Control & &mjnlcetlontf 
DOD Mission Area'. Electronics and Physical Sciences Budget Activity: Tech' ."*ogy 5age8 li 

(ED), »521 

Air Force Weapons Laboratory, Lincoln Laboratory, the Ariay Electronics Command, Office of Naval itesearch, National 
Aeronautics and Space Administration, the Defense Advanced Research Projeccs Agency and other government agencies«  Image 
exploitation programs are coordinated through a national committee while the Defense Mapping At< ncy (DMA) coordinates all 
service programs in mapping and charting. The National Security Agency coordinates all service \ rograms in signal* intel- 
ligence and the Defense Intelligence Agency coordinates all work in intelligence data handling. Basic research in Program 
Element 61101F, Defense Research Science, diiectly feeds into this program. Major advanced uevelopment programs assigned 
to RADC to which direct technology transfers made- ar:: PE 63726F, Advanced Computer Technology; PE 63750F, Counter- 
Countermeasures Advance Development; PE 63789F, Coast .d, Control and Communications Advanced Development; PE 63747F, PAVE 
MOVER; PE 6372bF, Fiber Optic  for C3T; PE 63259F, Cartographic Applications.  Efforts in this program are also trans- 
itioned into other program el; ;nts such as PE 6320SF, Reconnaissance Sensors/Processing Techniques; F£ 63431F, Advanced 
Space Communications; PE 3i011C(F), Cryptological Activities; PE 32022F, Scientific ana Technical Intelligence; PE 31025F, 
Intelligence Data Handling Systems; and PE 64750F, Intelligence Equipment.  Related non-Air Force programs are: 
PE 63701B, Mapping and Charting; PE 62725A, Computer and Information Sciences; PE 6270SA, Electronics and Electronic 
Devices: PE 62712N, Surface/Aerospace Target Surveillance; ?E 62721N, Command and Control Technology; and PE 62762N, 
Electronic Device Technclogy.  Technical support is provided to the Electronics System Division, Space Division, the 
Defense Mapping Agency (DMA), Defense Intelligence Agency (DLA), Defense Conn" .lest Ions Agency (DCA), Defense Nuclear 
Agency (DNA), the Army and Navy. 

(U) WORK PERFORMED BY:  The in-hoise activity Is performed at the Horn  Air Development Center (RAJiC), Griff las AFB, VI, 
at the~RÄDC" Deputy tor  Electronic» Technology, Hanscom AFB, M*. and tz  ten off-base sites located throughout New York and 
Massachusetts. Ten major contractors in FY 19S\ were:  dunktr-Ramo Corp., Westlake Village, CA; Pattern Analysis Recogni- 
tion Inc., Rome, NY; Honeywell Information Systems Inc., McLean, VA, TRW Inc., Redondo Beach, CA; Harris Corp., Rochester, 
NY; RCA Girp., Cemden, NJ; Hughes Aircraft Co., Fullerton, CA; LOCICON, Inc., Woodland Hills, CA; Syracuse Research Corp., 
Syracuse, NY; Northwestern University, Evsnstoi:, IL.  There wer<s I'll contractors with 405 contracts tu FY 1981. 

(U)  PROgRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U)  FY 1981 and Prior Accomplishments:  Reliability qualification of electronic devices for military use has 
been extend*'- to~inc.lude lb bit microprocessors.  Technology for the next generation tactical radar to replace the AJt/TPS- 
43 ground raJar and to meet the emerging threats has transitloned Into advanced development.  The three critical areas of 
«paceborne radar technology, on~board signal processing, transmit/receive modules, and the membrane antenna ate meeting 
or exceeding their design goals.  Experimental model" of the moduler will meet low power drain, sire and weight require- 
ments and Um  membrane antenna has successfully completed dynamic physical tests for stability and thermal dissipation. 
Fiber »ptics *<>r military ground use has seen a successful fabrication of a replacement *6-pair cable for the A? r Support 
Operations Center and c  new highly efficient fiber optic multiplexer has been invented.  The laser recorded optical disc 
with iü11 bit storage capacity on a disc the site of a phonograph record has irovers good enough to do 200 megahcrtt 
fcandwldr? recording for an operational intelligence program. A new semiconductor junction for radiation resistant cir- 
cuit was Invented and is receiving further testing. \  new very t-gh level language programming system was delivered 
which may advance auto**t«*d computer programming techniques.  A upeclal emphasis will begin and continue through 
Fiscal Year 1985 to meet Air Force needs in computer technology through the year 2000. 
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Program Element'  »62/02F 
DOD Mission Area: Electronic and Physical Sc.iences 

"(ED), #521"' 

Titie: Command, Control & Communications 
Budget Activity: Technology Base, #1 

2.  (U) PY 1982 Program:  Device reliability assurance will include 32 bit microprocessor qualification.  Phase 
shift only modules for a possible use in spaceborne radar will be deiigned and several transmit/receiver modules will 
be produced as full-up radio frequency (RF) sections of the radar,  Fiber optic» technology will begin transition into 
advanced development for the tactical cable and the new multiplexer will continue development.  Testing will be completed 
on the 600 megabit per second tape drive and tha optical disc recorder will continu* development. A receiver design will 
be completed for a high frequency ducted mode propagation exp';? 'asent. Combined anaiog/dlgital circuit developments will 
provide up to a 50,000 fold increase in processing 'ate over ail digitel circuits of the same size and weight.  Emphasis 
begun in FY 1981 and continuing for five years in computer technology will focus on automated computer programming via 
Artificial Intelligence Techniques. Decision aids» specifically for the tactical commander will be pursued, capitalizing 
on extensive work done in basic research and in the private 8ector.  Development will begin on computer tools to help 
decision makers reduce data, gain real tirr.e flexible information handling, and internet with a volatile tactical environ- 
ment In making critical decisions. The goal is to provide these commanders with tools derived from emergent advances in 
computing power for <se against the mounting threat of overwhelming information generated by these same advances in 
computing power, a problem complicated by the instantaneous nature of modern weapon systems technology. 

3.  (U)  FY 1983 Planned Program:  Development will begin on combined hardware/software reliability prediction 
technology and device reliability assurance will include chips of the 60,000 gate per chip complexity.  Technology far 
the next generation E-3A Airborne Warning and Control System (AWACS) surveillance platform will see incorporation of 
transferable signal processing efforts from thj spaceborne radar work.  Phase shift only modules vlll be combined with 
the radiating membrane for limited testing of a spaceborne radar design configuration.  Fiber optics, high frequency, 
and satellite communication« efforts will continue transition into advanced development as various segments reach suc- 
cessful evaluation.  Intelligence technology will stress wideband recording with Investigations of materials suitable 
for caster read/write/erase capabilities in laser optical recording.  Automatic updating of intelligence data bases 
from free text of messages will he  Investigated.  An effort will continue at modest level to aid the data production 
problem faced by the Defense Mapping Agency and Impacting Kit  Force weapons systems relying <>n this data.  Analog/di^lt^l 
signal processors using charge coupled devices and surface acoustic wj*ve devices will be further developed for use in 
peripheral components needed to operate with ve*y high throughput processors, such *s very high speed Integrated circuits 
(VHS^C).  Efforts to reduce size and weight of atomic frequency time standards will be pursutd to rroduce standardized, 
low cost timing and synchronization components on a new scale.  Decision aids to provide tools fer tactical commanders 
In target aggregation, battle staff decision oaklng, and force management will be continued.  In comparison with the Ft* 
1983 program resources shown in last year's Descriptive Summa.y, some exforts will not be pursued which were planned at 
that funding level, or will be drastically reduced or deferred to future years*  For instance, extensive testing of 
large numbers of spaceborne iad*r modules will net we possible; decision aids efforts will be stretched out and the 
program «fill have a longer transition time to field comnanders.  Accelerating the development of the production processor 
needed to rapidly produce cartographic, an4 photograavatrit data that Is needed for terrain following weapon system* 
will not be possible &z  the level needed f">r a possible breakthrough. 
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Program Element:  I627Q2F 
DOD Mission Area: Electronic and Physical Sciences 

(ED), #521 

Title: Coamand, Control & Communications 
Budget Activity: Technology Base, #1 

4. (U) FY 1984 
hign epeed integrated 
development. Various 
evaluation. *'iber opr 
disc recorder will be 
ducted mod«i experiment 
Decision aide efforts 
as they are completed 

Planned Program: Techniques will begin in quality assessment methods for extremely small, very 
circuits. Buill-in-test and fault detection/isolation technology will transition into advanced 
elements in the spacsborne radar technologies will be integrated on small scale for limited 
ic transceiver devices for standardized use will transition into advanced development. The optical 
ready for evaluation for selected intelligence applications. The elements ot the high frequency, 
will be complete *nd are scheduled to stüit test if the satellite launch schedule remainp firm, 

will continue with tactical &mphasis and automated programming techniques will be initially evaluated 

5. (U)  Program to Completion:  This is a continuing program» 

6. (Ü) Milestones:  Not Applicable. 
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Project:    #06RA 
Prograc Element: 0627Q2F 

DOD Mission Area: Electronic c.nd Physical Sciences 
(ED), #521 

Title: Laboratory Operations 
Title: Command» Control and Communications 

Budget Activity: Technology Base, #1 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project provides the support activities required to operate the Rome Air 
Development Cente- (RADC), Griffiss AFB, NY, and the RADC Deputy for Electronic Technology, Hanscom AFB, MA.  Support 
provided includes the pay and related costs of civilian scientists, engineers and supporting personnel, travel, transport- 
ation, rents, communications, utility costs, procurement of supplies and equipment» and contractor support services.  RADC 
is responsible for exploratory development and advanced development programs in surveillance, communications and 
control, Intelligence, information sciences, electronic reliability, electromagnetic compatibility, electromagnetic 
radiation, devices and components.  It is also responsible for technology intensive engineering development programs, 
primarily in the intelligence area. RADC also provides technical support to current and future systems programs. Project 
formerly 06DH. 

(U) REIATED ACTIVITIES:  The project supports and complements all the technical projects under this program element and 
numerous other programs being performed at the Rome Air Development Center. 

(Ü) WORK PERFORMED BY: The Rome Air Development Center, Griffiss AFB NY, is responsible for the management of the 
projects under this element. Work is performed by that organization and the RADC Deputy for Electronic Technology, 
Hanscom AFB, MA. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U)  AccompllshiaentQ and Future Programs:  Plans and accomplishments were discussed in the Descriptive Summary 
for the overall Prograrc Element. This project will also provide for upgrade of the administrative processing support 
systems needed to support and reduce the workload of the laboratory contract managers.  This is an experiment in office 
automation ar.u management Information systems scheduled for completion in 1982. 

2. (U)  Program to Completion: This is a continuing program. 

3. (U)  Milestones:  Not applicable, 

4. (U)  Resources: 

FY 1981 
Actual 

RUT&K 28,293 

Excludes 1 Get bl  Civilian Pay Raise (4.8 percent) 

FY 1982 
Estimate 

27,856* 

FY 1983 
Estimate 

29,472 

FY 1984 
Estimate 

29,865 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costa 

Hot Applicffbl« 
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Project:  #Ü6RA 
Program Element: #62702F 

DOD Mission Area: Electronic and Physical Sciences 
(2b), #521 

Title: Laboratory Operations 
Title:  Command, Control and Communications 

Budget Activity: Technology Base, #1 

5.  (U) Comparison with FY 1982 Descriptive Summary: 

FY 1981 FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 

RDT&E Funds 26,800*    27,316 27,700 Continuing Not Applicable 

*Excluded Oct 1980 Pay Raise 
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Project #2338 Title: Assurance Techniques for Electronics 
Program Element:  I62702F Title: Command, Control & Communications 

DOD Mission Area: Electronic and Physical Sciences (ED), #521      Budget Activity: Technology Base, #1 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: This project provides the Air Force with basic technology in reliability and 
maintainability (R&M) techniques and in electromagnetic compatibility (EMC). The technologies art essential to 
Air Force systems dependent on electronics and have assumed paramount importance with the advent of new electronic 
components such as large scale Integrated circuits (LSI). Although one of the chief payoffs is lower systems life cycle 
costs, the critical factor is systems availability - having the electronics there when needed. The boom of new semi- 
conductor technologies in the last decade has dramatically increased the capabilitv of military electronic systems and 
has demanded an increased emphasis in ensuring that only those devices qualified to perform over the full range of 
military stress environments are used in military designs. These devices with their attendant advantages of thousands of 
gates in a single chip also present unique reliability problems. Functions previously assigned to be Implemented by 
hundreds of discrete chips to which measurement probes could be attached are now integrated into "systems" as a single 
chip. New evaluation techniques for failure modes and prediction techniques are being developed to keep abreast of these 
changes. Likewise, in terms of electromagnetic compatibility, the art of preventing systems fro2 interfering electro- 
magnetically with one another has become increasingly difficult with the increased use of LSI devices. These lower 
powered, densely packed components allow the integration of many more radio frequency emitters in any given platform, 
but also present unique problems ia ensuring that they can function without interference. Not only are these devices 
susceptible themselves but prediction of their combined effects require* sophisticated techniques beyond those required 
in the vacuum tube era. The lessons learned in these technologies are transitioned directly to users by the preparation 
of various military specifications and standards. 

(U)  RELATED ACTIVITIES:  R&M and EMC efforts related to electronic devices are coordinated through the DOD Advisory 
Group on Electron Devices and Technology Coordination Paper on Electronics.  In addition, tri-service panels, and working 
groups meet on i regularly scheduled basis to discuss and coordinate activities. This project is related to on-going 
activities at the Air Force Avionics Laboratory, Lincoln Laboratory, Army Electronics Command, and Office of Naval 
Research. R&M basic research in PE 61102F, Defense Research Science, transitions into this project. The project 
out-ut transitions directly into various DOD R&M specifications fj? -t.xch RADC is the preparing activity and both R&M 
and EMC technology is taken directly to system developers through vigorous system technical support activities. The EMC 
technology a so supports the Xntrasystem Analysis Program, a sophisticated computerized prediction tool, used to design 
new weapon ty.terns to be free of electromagnetic interference effects. 

(Ü) WORK PERFORMED BY:  The in-house activity is performed at the Rome Air Development Center, Griffiss AFB NY.  Ten 
major contractors in FY 1981 were:  General Electric Co., Pittsfield, MA; McDonnell Douglas, St. Louis, MO; IIT Research 
Institute, Chicago, IL; Syracuse University, Syracuse, NY; IITRI Corp., Chicago, XL; Southeastern Center for Universities, 
St. Cloud, FL; Integrated Circuit Engineering Co., Scottsdale, AZ; IBM Corp., Manassass, VA; Hughes Aircraft Co., Culver 
City, CA; Rockwell International, Cedar Rapids, IA. 
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Project #2338 Title: Assurance Techniques for Electronics 
Program Element:  #62702? Title: Comgand, Control & Communications (QJ) 

DOD Mission Area: Electronic and Physical Sciences (ED), #521      Budget Activity: Technology Base, #1 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

1. (U) FY 1981 and Prior Accomplishments; This project has provided the technology required to Improve the operational 
readiness and mission success of a wide variety of Air Force electronic systems. Product evaluations, electrica) charact- 
erization and reliability assurance have resulted in significant improvements in the electrical and reliabilty character- 
ization of 16 bit microprocessors, such as the Z-8000 and advanced memories. These device reliability advances were 
paralleled by equipment system Reliability and Maintainability (R&M) outputs in ivip^oved prediction models for bubble 
memories, traveling wave tubes, and fiber optic assemblies. Thesa studies coupled with system testability rating an! 
design techniques resulted in improvements of ?£Ji prediction desigr and demonstration technology for C^ Systems. The 
transfer of electromagnetic compatibility technology was enhanced in FY 81 through incorporation of improved models and 
nonaverage power EMC prediction capabilities within the iMtrasyste* EMC analysis program (IEMCAP). The EMC control 
studies resulted in the developmt it of electronically tunable filters ana linear interference cancellation technlo 
An ultra low noise, electronically tuned oscillator was developed in FY 19bl. This technology will utl'taately be  id 
to develop a 225-to-400 MHZ synthesizer with improved signal-to-noise capabilities. Finally, an experimental model 
radio was developed which will improve the EMC performance of existing communications systems on Air Force weapons 
platforms. 

2. 'U) FY 1982 Program: The Solid State Device reliability trick will concentrate on the development of the 
technology base for assessing, predicting, and specifying t'.te reliability of a variety cf COSR: oneats ranging from 16K, 
dynamic random access memory (RAM) devices to 32 bit microprocessor**  Studies will also fe« conducted on advanced power 
switching devices and gallium arsenide devices which are seeing increased usage in Air Force systems. Testability 
techniques will be transferred to developers by inclurlon in a reliability design handbook, Electromagnetic compatibility 
efforts will concentrate on the development of models tor insiysls and prediction of the performance of complex systems. 
In wideband EMC problems, new measurement techniques and instrumentation and the investigation oi surface sources of 
intermodular Ion will be pursued in order to enhance interference control capabilities. These studies will lead to design 
gulden tor improved collocation of sensitive electronic communications and surveillance systems. 

3. (U)  FY 1983 Planned Program: New investigations will begin on th« impact of software and hardware en total system 
reliability.  Reliability evaluation of devices will continue ,:t  the 60,000 gate per chip level. Further definition will 
be done of the physical and electrical factors affecting the evaluation of fully integrated analog and digit. U subsystems. 
The equipment/system R&M program will upgrade the reliability prediction methodology thtough development of bedels for 
evolving device technology. Failure modes and effects analysis, sneak circuit analysis and th rmal evaluation 
methodology will be developed to aid in improved R&'tt  design and test of equipment. Testing of advanced synthesizers and 
antenna coupler systems for improved c ^npatibiiity will be conducted. 

4. (U)  FY 1984 Planned Program:  Investigation of failure mechanisms in devices fabricated ar submlcron «pacings wil' 
begin. Also, related efforts will begin in quality assessments of very high speed integrated circuit (VHSIC) and very 
large scale integrated circuits.  Efforts An developing testability standards will continue.  A transmittfcr/receiver 
with much Improved inteference resistance based on the ex^tImental model radio will be«?*n design.  Antenna model updites 
will he incorporated into the electromagnetic compatibility modeling program for use by system developers to reduc** 
interference in collocating emitters on  airborne platforms. 
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Project #2338 
Program Element:  #62702F 

DCD Mission Area: Electronic and Physical Sciences (ED), #521) 

5.  (U) Program to Completion: This is a continuing program. 

6»  (U) Milestones:  Not applicable. 

7.  (U) Resources: 

Title: Assurance TechrIques for Ele.  onlcs 
Ti11a:  Command, Control & Communications 

Budget Activftj: Technology Base, #1 

FY 1981 
Actual 

RDUE 4,500 

3.  (U)  ".omparlsor. with FY 1982 Descriptive Summary: 

RDTfcE 4,800 

FY 1982 
Estimate 

5,631 

5,725 

FY 1983 
Estimate 

6,068 

8,200 

Total 
FY 1984   Additional    Estimated 
Estimate  to Completion Costs 

7,050 Continuing 

Continuing 

Not Applicable 

Not Applicable 

It the previously Identified funding for FY 1983 is provided additional emphasis will be applied to accelerating the 
qualification of electronic circuits and to increasing testability improvements in equipment designs. 

18] 

V, *4ftfc 



Project:    »4506 
Program Element: #62702F 

DOD Mission Area: Electronic and Physical Sciences 
(ED), #521 

Title: Surveillance Technology 
Title.  Command, Control and Communication 

Budget Activity:  Technology Base, »1 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  The objective of this project is to develop advanced ground, airborne, and 
space based system and sensor coocepts and the associated technology base for application to future Air Force surveillance 
needs. The major thrusts include development of new surveillance radar, Electronic Counter-CounteiTDeasures, Identifica- 
tion, and survivability technologies for both Tactical and Strategic surveillance. Beyond visual range, positive identi- 
fication is a high priority operational requirement and new technologies are being pursued to solve this problem. Hew 
technology is also addressing the problem of detecting and tracking low observable threatst  such as cruise dissiles. 
The radar cross sections of these vehicles are so small that conventional radars cannot reliably detect them. Jam resist- 
ance, long-lived, space based radar with the capability to detect and track 1990'e type threats is based on the signal 
processing and array antenna techniques in this project, apace systems and mobile tactical systems require extremely high 
power tubes and that technology is also developed In this project. 

(U) RELATF.D ACTIVITIES: Electron tube and device developments are coordinated through the DOD Advisory Group of Electron 
Devices and Technology Coordination Papers on Electronics.  In addition, triservicc panels and working groups such as 
the None« operative Target Recognition Working Group meet on a regularly scheduled basis to discuss and coordinate activit- 
ies.  For example, a workshop on Target Identification was held in Oct 1981. The work undertaken in this project is relat 
to on-going activities at the Air Force Wright Aeronautical Laboratories, Space Division, Electronic Systems Division, 
Lincoln Laboratory, Army Electronics Command, Office of Naval Research, NASA, and Defense Advanced Research Projects 
Agency (DARPA).  The electro-optical area builds extensively on technology developments sponsored by the Defense Advanced 
Research Projects Agency.  The technology output of the Surveillance Technology project is transltioned into PE 63750F, 
Counter-Countermeasures Development, PE 63789F, Command, Control and Communication Advanced Development; and PE 12412F, 
Distant Early Warning (DEW) Refurbishment. 

(U) WORK PERFORMED BY:  The in-houee activity 1B performed at the Rome Air Development Center, Griffiss AFB NY.  Ten 
contractors In FY 81 were:  Raytheon Co., Way land, MA; General Research Corp., Santa Barbara, CA; V'irian Associates, 
Palo Alto, CA; General Electric Co., Syracuse, NY; Wes.<nghou8e Electric Corp., Baltimore, MD; Decision Science Applica- 
tion, Arlington, VA; Technology Service Corp., Santa Monica, CA; RCA Corp., Mooresfown, MJ; Grumman Aerospace Corp», 
Bethpage, NY; fcizeHine, Greenlavn, NY. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I.  (U)  FY 1981 and Prior Accomplishments:  Technology in this project has provided the basis for the advanced 
developmenr of the Advanced Tactical Radar, the new highly survlvable autl-jam r&dar designed to replace the AN/TPS-43 
radars.  Spaceborne radar development hat, seen verification of the design of the Advanced On-board Signal Procecsor 
(AOSP) to meet the demands of an air defense mission.  The AOSP is the heart of controlling the radar functions in 
apace.  Physical tests conducted in the 10 foot x 10 foot section of the radiating phased array membrane have shown it 
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Project:  #4506 
Program Element:  I62702F 

DOD Mission Area: Electronic and Physical Sciences 
(ED), #521" 

Title:  Surveillance Technology 
Title: Command, Control and Communication 

Budget Activity: Technology Base, #1 

will perform in space within the tolerances of warpage, thermal dissipation, etc. The transmit/receive modules for the 
radar have been determined to meet tha power, size, and weight requirementr and now «ust be made to be more producible 
at the target costs. Simulations of the integrated system verity t;he design thus far for a shuttle-deployable radar. 
Initial efforts will begin on the Advance Airborne Surveillance Radar (AASR), "he next generation E-3A Airborne Warning 
and Control Lystem (AWACS). Design for sensors tuned to cruise misuile threats have been completed and engagement 
scenarios have bean coupled into the multisensor integrated systems concepts. An experimental traveling wave tube was 
demonstrated wMch has twice the previously tivailable peak microwave power over octave (2GHz - 4 HGz) bandwidth, a sig- 
nificant capabilities advance against jamcing that offers at leasr a two-to-one reduction in cost to manufacture over 
conventional traveling wave tubes, 

2. (U) FY 1982 Program: Concept development of integrated radar/communications using the agile beam of an advanced 
tactical radar will begin. Design developments for decoys to be used with such a radar will begin, to protect it from 
enemy radiatim-seeking missiles. AASR efforts will continue with expansion to consider high flyer conformal array radar« 
Complete radio frequency (RF) section of the transmit/receive modules will be designed as an entity and a few modules 
actually produced under the spaceborne rrdar program. An alternative to the active RF space-fed lens would be a version 
with low-loss, phase-shift-only modules and the first design iteration for that type module will be completed. Aircraft 
identification efforts will continue with emphasis on electronic support measures (stray electronic signals which can 
help identify an unknown when coupled with ocner date) and bayeslan prediction techniques.  Cruise missile survelllan«v» 
sensor concepts will be prepared for use In augmenting the design of the gap filler radars; in an upgraded Distant Early 
Warning (DEW) line, should that option be nicked<  The sensors would be tuned for a larger cross-section bomber threat 
but would provide higher reliability with lower power requirements.  High power tube technology will demonstrate 
extended interaction klystron amplifiers operating at 40 percent efficiency and megawatt p«ak power.  Development 
of 40 to 44 Gigahertz traveling wavetubes (TWTs) at up to 150 watts power will begin. 

3. (U)  FY 1983 Planned Program:  The feasibility for integrated radar/communications will continue to be 
investigated. The Advanced Airborne Surveillance Radar (AASR) efforts will begin transition at a modest level into 
advanced development With emphasis on electronic counter-countermeasure (ECCM) and target identification problems.  A 
possible application of the Advanced On-board Signal Processor (AOSP) usage In the AASR platform will be Investigated. 
The AASR is the nr,/t generation E-3A Airborne Warning and Control (AWACS) airborne surveillance system which will not 
require a rotodome and will have the latest e-tate-of the-art capabilities.  The AOSP for spaceborne radar is an Array 
of processing elements called array computer elements (ACE) which are distributed throughout the hundred thousand plus 
transmit/receive modules and are interconnected by high-speed data busses. An eight ACE model of the AOSP developed in 
FY 1982 will continue t  luation to validate AOSP operating system and software.  Aircraft Identification vi A  continue 
development of fusion concept* ar.d the application of decision aids and artificial intelligence techniques, including 
new algorithm development efforts.  Spaceborne radar phase - shift only modules will be combined with the membrane lens, 
and RF testing will be performed. Millimeter wave traveling wave tube developments will continue for space ceanunlcat ions 
with e.aphasis on increased efficiency and lifetimes. 
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Project: #4506 
Program Element:  I62702F 

POD Mission Area: Electronic and Physical Sciences 

(ED), #521 

Title: Surveillance Technology 
Title:  Command, Control and Communication 

Budget Activity: Technology Base, #1 

4. (U) FY 1984 Planned Program? Testing will continue as the AOSPr membrane antenna, and integrated RF componenta 

lead to a ground based demonstration in advanced development that will validate this design of a large spaceborne radar. 
AASR efforts and cruise missile surveillance concepts will continue transition to advanced development. Survivability 

techniques will progress into the design of the Advanced Tactical Radar (ATR). Evaluation of coupled cavity traveling 

wave tubes for use in light weight tactical transmitters will be completed and emphasis on space communications tubes 
will continue. 

5. (U)  Program to Completion:  This is a continuing program, 

fc.  (U) Milestones:  Net applicable. 

7.  (U) Resources: 

FY 1981 

Actual 
FY 1982 

Estimate 

KDT&E 6,309     6,920 

8.  (U) Comparison with FY 1982 Descriptive Summar>: 

RDT&E 6,700      7,558 

FY 1983 

Estimate 

7, 300 

10,300 

Total 
FY 1984    Additional      Estimated 

Estimate   to Completion   Ccsta  

8,150 Continuing 

Continuing 

Not Applicable 

Not Applicable 

Additional testing using large quantities of transmit/receive and phase shift-only modules for the spaceborne radar 

will not be done without the additional f»mds, resulting in stretched out, high risk program.  Additional emphasis on 
on tubes for space applications will not be applied. 

18; 

«.'** 



Project: »4519 
Program Element:  »62702F 

DOD Mission Area: Electronic and Physical Sciences 
(ED), #521 

Title: Communications and Control Technology 
Title: Command, Control and Communication 

Budget Activity: Technology Base, »1 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  This project addresses communications needa ranging from very low frequencies 
to optical frequencies. It develops technology for increasing communications data rates, survivability and flexibility. 
Another example of imporlant technology is in the area of adaptive high frequency communications. The high frequency 
portion of the energy spectrum is receiving increased attention after a period of long neglect. Adaptive techniques take 
the "chance" out of high frequency communications connectivity between users« making it a more reliable path» Technology 
to provide secure voice and data over auaptlve high frequency paths is developed in this project. Another example of 
high payoff technology in this project is in fiber optics technology, especially for tactical users. Although this 
tecnnology is maturing in the commercial world, '.he Air Force has specific problems unique to the military world which 
the telephone companies do not have. The requirements for many tear down and set up sequences which the Air Force demands 
in using fiber optics in a tactical environment between combat shelters, and the requirement for quick, reliable splicing 
and are just two examples of problems which are being addressed. The payoffs are increased bandwidth, 10-to-one saving* 
in deployment weight and 20-to-one Increase in transmission distance. This project also develops Improved satellite 
communications technologies. 

(U)  BELATED ACTIVITIES: The work undertaken in this pioject is related to on-going activities at the Air Force Avionics 
Laboratory, Lincoln Laboratory, Office of Naval Research, MSA, Defense Advanced Research Projects agency, the Army 
Satellite Communication* Agency and the Defense Communications Agency. Tri-service working groups and panels, such as 
the Fiber Optics Coordinating Group, meet tj discuss and coordinate activities.  Internal Air Force coordination is 
accomplished at all levels of management to eliminate duplication.  The technology output of the Comaunications and 
Control Project is transitloned Into PE 63789F, Command, Control and Communications Advanced Development; PE 33126F, 
Long Haul Communications; PE 63431F, Advanced Space Communications; PE 63726F, Fiber Optics Development, and FE 63/271, 
Communications Advanced Development. 

(u) WORK PERFORMED BY:  The In-house activity Is performed at the Rome Air Development Center, Giitfiss AFB, NY, and it 
small off-base sites In New York state.  The ten major contractors in 1981 were:  Karris Corp., Rochester, N7, and 
Melbourne, FL; Hughe*» Alrc.rafl Co., Puller ton, CA;   Syracuse Research Corp., Syracuse, NY; Ohio State University, Columbus, 
OH; IBM Corp., Owego, NY; ITT Corp., Roanoke, VA; Kaieliine, Greeul  n, NY; General Dynamics, San Diago, CA; ITT, Nutley, 
NJ. 
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Project:  #4519 
Program Element?  »62702F 
1X)D Mission Area: Electronic and Physical Sciences 

~7lD), #521 

Title: Communications and Control Technology 
Title:  Command, Control and Communication 

Budget Activity; Technology Ease, #1 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Demonstration models of fibei optic replacements for 26-pair copper 
cables used in a tactical Air Support Operations Center were fabricated and ar*» eady for test in FY 1982 with a scheduled 
period of operational use for evaluation prior to advanced development. The feasibility of transmitting very narrowband 
source-encoded digital voice over Higi Frequency (HF) links was demonstrated. Various tactical troposcatter (tropo) 
communications improvement efforts were completed leading to follow-on efforts for more deployable, more survivsble 
tactical systems.  Investigations in adaptive processing, interference cancelling phased arrays, and extremely high 
frequency (EHF) satellite communications for jam resistance, and suivivability were completed and follow-on efforts 
will continue. 

2. (U) FY 1982 Program: The fiber optic 26-pair tactical cable replacement efforts will begin transition to 
advanced development.  Efforts on fiber optics standardized "family" or components - transceivers3  optJc bus interconnects 
and wavelength division multiplexers will continue.  Tactical tropo efforts will focus on completion of a rapidly deploy- 
able tropo design to increase mobility and tactical communications response times as tropo is one of the backbone elements 
in the tactical theater scenario.  A phased array, jam resistant t opo antenna, adaptive to Increased surviabillty, will 
be completed,  nigh frequency, narrowband voice coaponents will begin transition to advanced development.  Initial efforts 
In cost reduction designs of satellite terminals will end and will be coupled with digital processing technology being 
developed in the laboratory communications experimental facility.  A new effort will stare in evaluation technology for 
measuring communications systems vulnerability in a flexible, experimental facility. 

*' W)     FY 1983 Planned Program:  Fiber optics building block component developments described above will continue, 
and emphasis on the tactical needs will feed a new start program element for advanced development. The fiber optic bus 
elements will also be developed to meat future needs of the Flexible Intraconnect program, a highly adaptive common bus 
tor i-se within, and between, tactical shelters.  It will provide low cost, rapidl) configurable capabilities that do not 
now exist.  The tactical tropo work will be completed and will enter advanced development, aimed at low cost, low weight 
models.  The satellite communication activity will build on the FY 1982 efforts and an adaptive EHF processor module and 
a flexible digital modem will be developed.  The HF program deveiopmei ts will begin transition on a larger scale into a 
new advanced development effort for a set of adaptive HF modules (narrowband).  There modules are being designed to 
provide increased jam resistant, connectivity and security to a new adaptive HF basic transceiver development in engineer- 
ing development. The efforts in HF signal processing efforts for this purpose will end and frequency hopping, narrowband 
encoded volet, efforts will continue.  Communications vulnerability anai/eis efforts will continue. 

4.  (U)  FY 1984 Planned Program:  The fiber optic standard transceiver design will transition to advanced develop- 
ment  The bus concept using the transceiver Jill begin. Wavelength division multiplexing will continue with a possible 
FY '985 transition. The HF program will continue efforts in narrowband and will begin to look at some wideband technology 
efforts for possible passage of high rate data over HF by selected users. The satellite communications work will continue 
leading to a target FY 1985 breadboard model of a low cost terminal.  (Present terminals coat hundred«« ot thousands of 
dollars). 
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Fvoject:  #4519 
Program Element:  »6Z702F 

DOD Mission Area: Electronic and Physical Sciences 
(EDIT $521 

Title: Communications and Control Technology 
Title:  Command, Control and Communication 

Budget Activity: Technology Base,, #1 

5. (I))  Program to Completion:  This is a continuing program. 

6. (Ü) Milestones:  Not Applicable. 

7. (U) Resources: 

FY 1981 
Actual 

RÜT&E 5,806 

8.  (U) Comparison with 1982 Descriptive Summary: 

RDT&E 5,500 

FY 1982   FY 1983   FY 1984   Additional 
Estimated Estimated Estimated to Completion 

4,920* 

6,725* 

5,300* 

9,500* 

6,350 Continuing 

Coat 1ruing 

Total 
Estimated 
Costs 

Not Applicable 

Not Applicable 

*Portion of work previously planned In this project Is now being done In Project 558» starting in FY1982.  For the 
remaining work, additional emphasis on high frequency and satellite communications technology would have been pursued 
with the higher funding level. 
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Project:  #4594 
Program Element: I62702F 

DOD Mission Area: Electronic and Physical Sciences 
(ED), £521 

Titie:  Intelligence Technology 
Title: Command, Control and Communication 

Budget" Actlv1ty: Technology Base, #1 

(U< DETAILED BACKGROUND ANB DESCRIPTION: This project provides the technological advances to improve and/or automate 
techniques to extract maximum useful and timely information in four areas of intelligence exploitation - signal processing 
imagery exploitation, non-numeric data (words, message text, etc.) processing and advanced targeting and charting.  In 
&•: jnal processing, specific objectives are - (1) the development of necessary recording and data handling techniques for 
th#. timely proceeding, storage and dissemination of extremely high data rate, high capacity digital information, (2) the 
application of automatic speech processing and patrarn recognition to specific problems, and (3) the development of 
techniques to define and implement automatic piocesjing to manipulate, analyze and convert raw telemetry data Into intell- 
igence assessments.  The objective of non-numeric data processing is to develop and apply automated techniques for the 
timely processing and dissemination of large amounts of dissimilar intelligence related to decision making.  This is 
accomplished by an evolutionary updating of intelll ,ence data handling capabilities, such as improving real-time access 
to ludltisource data bases stored in networks of computers.  In imagery exploitation, advanced digital target classifica- 
tion enhancement, and multisensur correlation techniques are developed to Increase the quality and timeliness of military 
intelligence derived from reconnaissance systems.  Developmental reconnaissance/surveillance systems are evaluated to 
determine tlielr capability for providing timely target detection, as well ss intelligence. Advanced targeting and 
charting objectives include the development of new and Improved cartographic and photogrammetrie method* anH equipment 
for utilizing reconnaissance/mapping imagery in the timely production of tactical and strategic deployable digital and 
photo dara bases in support of future Air Force weapon systems and to provide technology for the Defense Mapping Agency 
(DMA) to i'llow them to accelerate production of worldwide digital data bases. 

(u)  RELATED ACTIVITIES;  Imagery exploitation programs are coordinated through the National Exploitation Committee, 
while the Defense Mapping Agenc;* coordinates all service programs in mapping and charting.  The National Security Agency 
coordinates all service programs in signal intelligence and the Defense Intelligence Agency coordinates all wo~k in data 
handling,  All of the preceding insures that intelligence technology development within the services is not unnecessarily 
duplicated.  The technology output of the Intelligence Technology project »■; transitionr>d i.ito PE 63789P, Command, Control 
ano Communications Advanced Development; PE 63747F, Low Visibility Moving Target Acquisition / Strik*; PE 63208F, Reconn- 
aissance Seisors/Processing Techniques; PE 31011G(F), Cryptologic Activities; PE 3102-?F, Scientific and Technical Incelli- 
j^ence; PE 310251', Intelligence Data handling Systems; PE 63259F, Cartographic Applications for Tactical and  Strategic 
Systems; PE 637U1B, Mapping and Charting; PE 64750F, Intelligence Equipment; and PE 33885F Tictlcal Cryptologic Programs. 

<u) WORK PB&PORHKD BY:  The in-house work is performed at the Rome Air Development Center, Griffiss AFB, NY.  The ten 
major contractors for Fiscal Year 1981 were.  RCA Corporation, Caadea, NJ; LOCICON Inc., Woodlend Hills, CA; Synetics 
Corporation, Fairfax, VA; INCO, Inc., McLean, VA; GTE Products Corporation, Mountain View, CA; Harris Corporation, 
Melbourne, PL; Measurement Concept Corporation, Rome, NY; RCA, Camden, NJ; Magnovox Tata Systems Inc., Falls Church, 
VA; Rome Research Corporation, Rome, N 
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Projec■: £4594 
Program Element:  #^ 

DOD Mission Area: Electronic and Physical Sciences 
TED), #521   " 

Title: Intelligence Technology 
Title:  Command, Control and Communication 

Budget Activity* Technology Base, #1 

(Ü)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (if) FY 1981 and Prior Accomplishments:  In the signal processing area, the wldebanu digitii disk development was 
successfully extended to accommodate 320 megabits Der second data transfer ratjs with a bit error rate of 1 x 10*"^. 
This capability is a first step in developing a 10*3 bit high density, rapid access storage and retrieval mechanism for 
advanced Command, Control and Intelligence systems. Each phonograph record sized disk can store the digital equivalent 
of a complete set of the Encyclopedia Brltannica.  In fact, the wideband optical recorder tests have proven the feasibili- 
ty of recording 200 MHZ bandwidths with adequate fidelity for scientific and technical Electrical Intelligence (ELINT) 
applications and advanced development for that purpose has begun.  In non-numeric data processing, the introspective 
data oase effort has resulted in a procedure for drawing implied assumptions from explicit Intelligence data, a conceptual 
breakthrough involving the combining of mathematical lattice theory with multi-valued logic. Mathematical, logical, and 
statistical aids for Intelligence analysis w^re developed. These analytical aids are designed to advance the analyst 
from the state of merely reporting events to describing what the event may mean, and to extrapolate future events.  In 
targeting and charting, strategic and tactical scenario studies have been completed that provide a rational, structured 
basis for planning the major technical thrusts for an advanced development program. The etudies are bared on the target 
set availability in central Europe and evaluated against projected lmag&iy reconnaissance sensors and weapon delivery 
systems. The conceptual specifications for an alJ digital point positioning data base for developing precise target 
locations has been completed.  A data processing system was completed that provides a skeletal, minicomputer based, 
system capable of the complete generation of standard format and content, digit-.! feature analysis data and digital 
terrain elevation data.  Tn Imagery exploitation, a high performance processor svstea design was developed.  This system 
will provide automatic screening and image exploitation. 

2. (U)  FY 1982 Piogram:  Initial testing of a 600 raegaMt per second computer compatible tape drive will be completed 
and efforts will continue on development or the optical disc, 10*' bit recorder configuration consisting of 100 dlsrw 
of storage with aco a within 5 seconds to any one bit of data.  Concepts and techniques will be developed for imltlatlve 
und manipulative deception to support tactical exploitation scenarios.  A conceptual framework f^r a 1990's intelligence 
information system will bei'in.  The targeting and charting task will emphasize explMCng the unique characteristic of 
advanced sensor imagery technology in strategic and tactical targeting environments.  Target location technology will 
begin transition Into advanced development.  A special task in support of the Defense Mapping Agency iDMA) data production 
problem will begin and will continue through FY 1934.  A cartographic requirements ttui'y will be done f*  support an FY 
1983 new advanced development program to consolidate and standardize Air Force system*» demands on DMA data bases. 

3' W    FY 1^83 Planned Program:  Efforts in the 60C megabit tape Urive will aim at producing start/atup/aeareh 
capability of 2.25 microseconds and a bit error rute of only one bit in 10®.  Experimentation will cottinee on test and 
evaluating read/wrlte/erase materials for use on optical disc recorders.  Under the non-numeric dati handling task, the 
automatic data base update effort will provide techniques to automatically update a data base from intelligence reporting 
messages based upon an analysis of message content.  Initially, the emphasis will be on the forme*-ted portion of the 
messages where fields are rigidly defined.  la FY 1933, the narrative free text portion of 
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Project: #4594 
Program Element:  I62702F 

DOD Mission Area: Electronic and Physical Sciences 
(ED), #521 

Title:  Intelligence, Technology 
Title: Command, Control and Communication 

Budget Activity:  Technology Ba»e, #1 

the message will be addressed. Tactical target location developments will continue that N?.ve the objective of providing 
tho. Air Force field elements with a capability to obtain, in near-real-time, very precise geoposltional information to 
support precision all weather weapons delivery. The special eifort to improve Defense Mapping Agency (DMA) data produc- 
tion will continue and the cartographic requirement survey done in FY 1982 will begin advanced developments» Mutli- 
imagery exploitation technique will continue to transition into advanced development and will do two things - get rid of 
r.onstandard, contractor operated ground imagery centers in "urope and provide ground processing speeds in imagery handling 
consistent with sensor and communications rate increases.  Specifically, imagery exploitation will be striving toward 
automatic target detection and identification of ground targets in digital image data to alert image interpreters in 
near-raal-time.  Artificial intelligence and syntactic pattern recognition techniques will be utilized to relate objects 
(targets) of interest, to their aurroundings.  Tnese same techniques will be utilized to automatically provide a flag for 
areas of increased activity within specific areas of interest. 

4.  (U) FY 1984 Planned Program: Wideband recording efforts will continue with additional, transitions of equipment 
to further development and operational use.  Non-numeric data handling will continue to find ways for automatic processing 
of intelligence text to greatly speed up the analysis process.  Imagery exploitation will be aimed at reducing the ground 
processing time and providing target location technology.  The special effort for support to the DMA will transition 
into advanced development, in addition to other tasks done in support of that Agency. 

-*•  (u^  Program to Completion:  This is a  continuing program. 

6. (U) Milestones:  Not applicable. 

7. (U)  Resources: 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Coati 

6,071 6,320 6,900 7,650 Continuing Not Applicable 

ive Smamar^ _: 

5,500 6,725 9,329 Continuing Not Applicable 

RDi*,E 

8•  (u■  Comparison with 1982 Descrlptlve Smamar 

RDT&K 

Additional efforts to increase the cartogrephic/photograraaetric data production capability to try tr force a break- 
through would be done at the higher funding level and increased emphasis on intelligence analyst tools and intelligence 
data handling techniques woi'ld be pursued. 
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Project: #4600 
Program Element:  #62702F 

DOD MiS3ion Area: Electronic and Physical. Sciences 
(ED), #521 

Title: Electromagnetic Radiation, Devices & Components 
Title:  Command, Control and Communications 

Budget Activity: Technology Base, #1 

(U) DETAILEn BACKGROUND AND DESCRIPTION:  This project provide* the Air Force with a strong technology base and the 
devices and techniques for exploitation of electromagnetic radiation in command, control and communications (C^), 
surveillance, and other related systems. The work conducted falls into two bread categories, electromagnetic radiation 
and transmission technology and solid state device technology. Principal areas of activity are: antennas and radio 
frequency components, electromagnetic techniques, propagation, eleetronurgnetic materials tor C^ applications, advanced 
solid state devices and circuits, optical and electro-optical devices, and technology for radiation hardening. The 
antenna, components and propagating technolc es attack methods of increasing anti-jam capabilities and survivabllity 
aspects of strategic and tactical C^ systems. The fiber optics efforts address very promislag techniques for replacing 
existing cabling systems with low cost, radiation immune, secure, wideband fiber optics links. This project produces 
the optical device and actual cbk technologies and feeds into fiber optics work in Project 4519, Communications and 
Control Technology. The electromagnetic materials and devices technologies produce faster, cheaper, much smaller com- 
ponent for such critical missions as tactical radar signal processing and time and frequency subsystems. Radiation 
nardening ensures C-* mission availabilities in spite of nuclear and space environments. 

(u)  REIATED ACTIVITIES:  Efforts related to electronic devices are coordinated through the DOD Advisory Group on Election 
Devices and Technology Coordination Paper on Electronics.  Antenna efforts are coordinated through the Interservice 
Antenna Croup. Efforts are also coordinated w.'th North Atlantic Treaty Organization nations through participation In 
international panels.  In addition, tri-servlce panels and working group.» meet regularly to discuss and coordinate activi- 
ties. The work undertaken in this project is related to on-going activities at the Air Porce Avionics Laboratory, Air 
Force Weapons Laboratory, Air Force Materials Laboratory, Lincoln Laboratory, Army Electronics Co-smand, and Office of 
Naval Research and the National Bureau of Standards.  Basic research in PE 61102F, Delense Research "cience, transitions 
Into this project.  Project efforts transition into advanced development programs such as PE 63789F, Command, Control 
and Communications Advanced Development; PE 63750F, Counter-Ountermeasures Advanced Development; PE 63431F Advanced 
Space Communications; PE 334015* Communications Security Development; PE 63742F, Combat Identification Technology; and PE 
S3452F, Very High Speed Integrated Circuits. 

(U) WORK PERFORMED BY:  The ln-house activity is performed at the RADC Deputy for Electronic Technology, Hanscom AFS, 
MA, and at off base sites in Massachusetts.  Ten major contractors in FY 1981 were: Megapuise, Bedford MA; ARCOM, Vtalthaa 
MA; Westinghouse, Baltimore MD; Boeing Aerospace, Seattle WA; Hughes Aircraft Corp., Fuilerton CA; Northeastern University 
Boston MA; Southeastern Conference, St Cloud FL; Sigma Tau Standards, Tusculoosa,AL; Caileo Electro-optics, Sturbridge MA; 
Park Mathematical, Carlisle MA. 
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Vroject: #4600 
Program Element: #62702F 

Ü0D Mission Area: Electron)c and Physical Sciences 
(ED), #521 

Tltle: Electromagreric Radiation. Devices & Components 
Title« Command, ^on-crol and Communications 

Budget Activity: Technology Base, #1 

(u)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U) FY 1981 and Prior Accomplishments: Validity of a tent arc ay antenna design to provide hemispherical cover- 
age needed for a new sensor to detect enemy cruise missiles was confirmed to be valid. New antenna feed concepts ior the 
spaceborne radar program have advanced that technology. A frequency synthesizer* designed using Surface Acoustic U«*ve 
(SAW) device technology from thio project, Is being used in the. Joint Tactical Information Distribution (JTIDS) system, 
reducing the size and saving four million dollars. A new experimental wavelength division multiplexer was invented which 
is a radically different design with much higher efficiency (70Z) less bulk, and greater potential reliability than any 
other known types and is slated for use in the tactical fiber optics program. Quartz, needed for time :wd  frequency 
standards was produced in house with the lowest cont.ir.lnati.ag amount of aluminum content ever produced, showing promise 
of reducing the ageing problem in military quartz osciUatois.  The life endurance of radiation hardened memories was 
Increased by several crders of magnitude and a new radiation resistant Junction field effect translator was invented, 
creating the possibility of making certain types of circuits mo**e immune to radiation. Jx  is a Polysillcon Slilcon-on- 
Sllicon Field Effect Transistor (POSFET). 

2.  (U) FY 1982 Program: Antenna nulling efforts for the spaceborne radar antenna design (phased array) will be completed. 
High frequency ducting in which energy is propagated within ducts in the ionosphere (as opposed to between the earth and 
the Ionosphere) offers unique long range surveillance and communications capabilities.  Design for a receiver to be on a 
satellite for an FY 1984 launch was completed.  The experiment will measure the properties of the ducts to determine 
their mission related utility. Charge-coup]ed devices (CCDs) allow signal processing normally done digitally to be done 
In analog fashion, providing soici excellent advantages.  CCD processing will be developed ac the one to 10 MHZ rate in 
FY 1982. Also, hybrid processing (CCD analog with conventional digital) will be developed that will provide up to 30,000 
fold data processing rates over equivalent ell digital processors of the same size and weight.  Magnetostatlc wave devices 
will produce a time delay device that is less than a cvblc inch-size. Technology for t»me and frequency standards will 
address techniques to Improve the two problems facing quartz clocks:  temperature stability and aging due to impurities. 
A new rubidium beam tube will be developed that will make these atomic standards more rugged for wider usage. 

^*     W    FY 1983 Planned Program:  Conform*! antenna technology and spaceborne radar antenna technology will continue. 
A ground based transmitter for the HF ducteti mode experiment (described above) will begin development..  CCD analog process 
will be expended from rates of 10MHZ produced in FY 1982 up to 50MH".. The hybrid (analog/dlgitsl) capability (described 
above) with its powerful processing gain, will be scaled up to ir>eet needs in production of peripheral equipment to be 
used with Very High Speed Integrated Circuit (VÜ3IC) processor--. The extremely small magnetostatlc delay device produced 
In FY 1982 will continue development to be used in steering phased array antennas-  The new Cibet optic wavelength divis- 
sion multiplexer, with its high efficiency will allow greatly Increased bandwidth ove~ fiber systems and efforts t& 
extend this technology into infrared regtvie will be addressed, Allowing greater transmission distances without repeaters. 
A new technique to allow fast warm-up and Increased stability of quartz oscillators will be completed. Atomic clock 
(rubidium, cesium) investigations will continue, to reduce weight, size and complexity. This technology is needed to pro- 
vide reliable standards to the users as state-of-the-art devices, and to allow industry to «ctt the projected production 
problem these standards will face when Air Force future systems' needs emerge. A radiation resistant circuit using the 
new POSFET device will be fablcated for future testing. 
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Project:  #4600 
Progr&ß Elementi    I62702F 

DOD Mission Area: Electronic and Physical Sciences 
(ED), #521 

Title: Electromagnetic Radiation, Devices & Components 
Title: Command, Control and Communications 

Budget Activity: Technology Base, #1 

4. (Ü) FY 1984 Planned Program: The high frequency ducted mode experiment will proceed with a late FY 1984 launch, 
or early FY 1985 using the transmitter and receiver developed earlier. Chajge coupled device, acoustic, and magnetostatic 
device processing will continue aimed at specific typical processing applications for demonstration. Time and frequency 
standards technologies will begin transition into a new start advanced development effort to produce a family of standard- 
ized, improved, multi-user frequency standards for Air Force systems applications. Testing of Lhe circuit using the 
k'OSFET will be completed. Fiber optic components (sources, detectors, multiplexers) will continue transition 
tc advanced development. 

5. (U)  Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable* 

7. (ü) Resources: 

RDT&E 

FY 1981 
Actual 

4,807 

FY 1982 
Estimate 

5,820 

8.  (U)  Comparison with FY 1982 Descriptive Summary: 

RPT&E 5,500     6,425 

FY \983 
Eatlfcate 

6,300 

8,600 

FY 1984 
Estimate 

7,150 

Additional 
to Completion 

Continuing 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

Not Applicable 

AdditionaT emphasis could be placed on developing typical replacement circuits for existing operational equipment 
using the hybrid processing modules (analog/digital) being developed to increase throughput, save space and weight, 
and increase reliability at the higher funding level of the FY 82 submission» 
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Project:  #558i Title:  Information Sciences Technology 
Program Element:  #62702? Title: Command, Control and Communications 

DOD Mission Are»: Electronic and Physical Sciences      Budget Act/ity: Technology Rase, #1 
(ED), »521 

<u)  DETAILED BACKGROUND AND DESCRIPTION: This project was formerly all computer technology oriented but beginning in 
FY 1982 that portion of Project 4519, Communications and Control Technology, dealing with command aid control technologies 
was moved to :his project. Specific items which transitioned into Project 5581 are emitter location work for Command, 
Control and Communications Countemeasures (C^CM), information processing and display technique for modular control 
facilities, command and control experimentation technologies for simulating real world crisl« management environments. 
The remainder of Project 4519 erforts are communications oriented. Project 5581 also retains its computer hardware/soft- 
ware emphasis.  It is the Air Force exploratory development effort whi^h provides technologies to solve generic problems 
experienced in the acquisition and maintenance of computers and associated software which are embedded in Air Force 
weapon systems. The primary objective is to reduce the coats associated with all phases of computer resource acquisition 
and support. The drop in prices of computer hardware have made computers ? building block of every major system developed 
for the Air Force. Developing the software has become the  most costly item of computer systems and has been rising per 
line of Instruction delivered because of t!'« increased complexity o/ the software written and rising labor costs. The 
thrust of this project, therefore, is to develop those technologies which are needed to evolve software development, 
acquisition, and maintenance into a controllable, disciplined process.  This includes developing automated aids for both 
managers and designers, mathematically rigorous validation techniquea for large programs, computer techniques which 
allow reuse of proven software, and simplified use of high order languages.  In addition to the work In software develop- 
ment a major new thmet in this project will be initiated to develop automated decision aids based on our on-going Invest- 
igation of Artificial Intelligence.  These thrusta are sorely needed to transition software engineering technology advance 
to software developers. 

(u>  RKL'iTED ACTIVITIES;  The work performed under this project is reviewed at the DOD level along with other technology 
progr-iiuS in information processing technology.  It supports the DOD Defense Computer Resources Technology Plan. Related 
non-Air Fcrce programs are PE Ö2701A, Communications Electronics; ?2  62725/,, Computer Sciences; PE 62721N, Command and 
Control Technology; PE 63728F, Advanced Computer Techno'ogy and PE 64740F, Computer Resource Mnnagetsent Technology, for 
demonstration ~md application.  Command and Control efforts transition Into PL 63789F, Command, Control and Communi- 
catico« (C~) Advanced Development and PE 63718F, Electronic Vaifare Technology. 

(U)  WORK PERFORMED BY:  The in-house work is performed at the Rome Air Development Center (RADC), Griff is« Air Force 
Base, NY. Ten major contractors in FY 91 were:  PAR Technology Corporation, Rome, N"Y; Honeywell Info Systems Inc., 
McLean, VA; TRW Inc., Redondo Beach, CA; Computer Corporation of A»*r?ca, Cambridge, HA; Interaetrlcs Inc., Cambridge, 
MA; Martin Marietta, Denver, CO; General Electric, Sunnyvale, CA, Decisions and Designs Inc., McLean, VA; Boeing Aero- 
space Company, Seattle, WA; Northwestern University, Evanston, IL. 
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Project: #5581 
Program Element:  #62702F 

009 Mission Area: "Electronic and Physical Sciences- 
(ED), #521 

Title:  Information Sciences Technology 
Title:  Con viands Control and Communications 

Budget Activity: Technology Baae, #1 

( U)  PROGRAM ACCOMPLISjggNTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  In command and control technology, recent operational experience rein- 
forces the fact that in a typical hostile engagement the radio frequency spectrum will be flooded with both friendly and 
hostile, intentional and unintentional signals- This project provided the technology to locate and identify those signals 
to be fed to an Air Fore» offensive capability i.e., a C^CM force which :an then twice appropriate countering action 
agaiust enemy Command, Control and Cammuuications (C^;*  In FY 1981, Integration of identification technology and emitter 
location technology into a »ingle systems concept wan initiated to provide a capability for location/ recognition of 
eneasy C^ nodes for C^CM application.  In computer technology, this project has provided the standards, tools, and 
methods which control software acquisition und the tools necessary to standardise and control high order computer language 
in the Ur force.  Three competitive designs for an Ada programming support environment (APSE) were completed.  One of 
the designs was selected for implementation beginning early in FY 82.  An »xperisiental very high level programming 
system (LOCLISP) was delivered«  This language may be extremely valuable In developing automated program techniques via 
Artificial Intelligence technology. The initial efforts in potential applications at  «iterated Command Control (C^> 
Decision t.ida  in the r.tctical environment were initiated.  A new thrust beöan to previti* the exploratory development 
work reeded to meet the Air Force computer technology i eeds for the next twenty years in the areas of distributed process- 
ing and software production.  These needs are as&ong these identified in the Air Force Sy&tsas Command Computer Technology 
Forer ist and W>*pon System Impact Study (COMTEC-2000) which contains inputs from government, industry, and the academic 
sector. Additional furds in FY 1981 r.hrough FY 1985 have been programmed in  this project above the levels previously 
planned, specifically to satisfy the needs identified in CCMTEC-2000. 

2. (Ü)  FY 198, "rograra:  The integration of identification and location technology of emitters into C3CM will 
continue as the basic concepts evolve into development models.  The Software Requirements Engineering Methodology vJREM) 
effort which was to begin in FY 1981 wa? delayed due to funding reductions and till now begin in ft 1982. This effort 
will provide a tool to Improve system requirements linkage to software development.  Another effort delayed to FY 1982 
is development of a plan for a proof of principal demonstration of Jos&phson Junction technology (JJT).  JJT is a commer- 
cially developing processing technology with extremely a'ast throughput power (nanosecond) usable for iarge scale computers 
The Ada environment efforts wil* continue as will automated programming using artificial  Intelligence methods.  Three 
efforts in decision aids started in FY 1981 will con'inue and the riret, trl-service workshop for this technology will 
He held. 

3*  ^U^  FY 1983 Planned Prop rat«:  The effort for identification of critical order communications modes will end 
and will be ready for transition to adv** iced development kor C^CM.  The ground attack control center (GACC) development 
study initiated in FY 1982 will continue to provide alr-to-aurfaee warfare control elements for use %-lth systems such at 
PAVK MOVER.  A command and control simulation capability will be developed for use in decision aids testing.  The SREM 
effort will be continued fcr software requirements und a candidate acquisition program will be selected for a deacistra- 
tion In advanced development In FY 1984 under PE 63728F, Advanced Computer Technology. The Ada suppor. development will 
also transition to that program.  The decision aide effort for battle management will transition into the next phase which 
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Project: #5581 
Program ELeiient:  #62702F 

DOD Mission Area: Electronic and Physical Sciences 
(ED), #521 

Title:  Information Sciences Technology 
Ti11a: Command, Control and Communications 

Budget Activity: Technology Base, #1 

is to provide tools for senior tactical battle staff members. The target aggregation, decision aid study will begin 
transition to Investigations of specific tactical targeting problem scenarios. The knowledge based decision aids for 
mission planning will proceed to more sophisticated development of force management tools, also for the tactical arena, 
as that is where the problem is most Immediate. 

*•  (U) FY 1984 Planned Program: Technology for deceiving, targeting, *md exploiting enemy C3 will continue. The 
Ground Attack Control Center (GACC) development should transition to advanced development. Automated programming 
technology will continue. The three efforts in decision aids begun in FT 1933 will continue with scheduled completion 
in FY 1985 and FY 1986. Further definition of a processor to employ the Jooephsou Junction technology with its high 
processing throughput will continue. An effort in computer security will end and will be ready for demonstrations* 

5. (V)    Program l*  Completion:  This is a continuing program 

6. (U) Milestones;  Not applicable. 

7.  (U)  Resources: 

FY 1981 
Actual 

FY 1982 
Estimate 

Rime 6,210 8S420* 

&.     (U)    Comparison with 1982 Descriptive  Summary: 

KDT&E 6,5'JO 7,525* 

FY 19t3 
Estimate 

8,500* 

9,400* 

FY 1984 
Estimate 

9,148 

Additional 
to Completion 

Continuing 

Continuing 

Total 
Estimated 
Costa 

Not Applicable 

^k>c Applicable 

Reflects some shift in work from Project 4519 beginning in FY 1982.  Increased emphasis could be placed on accelerating 
decision aids and automated computer programming developments if additional funds wer« provided at the FY 82 submission 
level. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: I627Q3F 
DOD Mission Area: Environment*! and Life Sciences (ED)t #522 

Title: Personnel Utilization Technology 
Budget Activity: Technology Base, #1 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number 

36MP 
'719 

7734 

Title 

TOTAL FOR PROGRAM ELEMENT 

Laboratory Support 
Force Acquisition and 
Distriuution System 
Force Management System 

FY 1981 
Actual 

FY 198? 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Cost 

5,299 5,391 7,194 7,921 Continuing Not. Applicable 

4,080 4,111* 4,380 4,468 

710 
509 

1,000 
280 

2,194 
620 

2,521 
932 

* Excludes i Oct 1981 civilian pay raise (4.8%). 

(U) E8ILF DESCRIPTION QF ELEMENT AND MISSION NEED: The Air Force requires a continuing supply of quality men and women 
who can "operate and maintain sophisticated weapons and support systems. The identification, acquisition and retention of a 
quality manpower pool is difficult. The proportion of quality men and women who are adaptable to military life is limited 
and their recruitment subject to fierce competition from the civilian sector. It is incumbent upon the Air Force, 
therefore, to ensure that eyery effort is made to identify individuals who might contribute to the Air Force mission, that 
they are  assigned to jobs which match as nearly as possible their talents and aspirations, and that strenuous efforts be 
made to reUin these individuals. This MANPOWER AND PERSONNEL research program incorporates two complementary and 
interrelated streams of research designed to address the problems involved in acquiring and maintaining a quality force. 
Included in the Force Acquisition and Distribution System are efforts to develop testing procedures to identify those 
individuals capable of be ng trained for Air Force jobs. Improvements in tests will result in fewer individuals being 
rejected fur military service who cculd have succeeded. Additional efforts will determine specific aptitude requirements 
for Air Force jobs and improve the process for matching individuals to jobs. The Force Management System will provide Air 
Force managers with devices, niod^ls , and strategies to improve evaluation of job performance, retention, and 
individual/unit productivity and es:ablish comprehensive skills management and reenlistment/career assignment programs. 
Operation and maintenance of trie Air Force Human Resources Laboratory (AFHU.), Brooks AFB, TX, is partially funded in this 
proyrdsn. 

M BASIS FOR FY 1983 RDT&f REQUEST- The FY 1983 program represents 51.9% real growth over FY 82. This growth is 
reflected in programs to meet the urgent A? requirements resulting from projected manpower shortages in ♦.Jte outyears. Our 
effort 411 (1) develop mor? precisely the basic skills and literacy requirements needed for AF jobs (?) develop methods 
to measure Ar jobs; (3) develop a training decision system (TCS) to determine the proper mix of where our personnel 
should ^e trained: 0n-the-job or resident ichool setting. In addition, this program funds efforts designed to: develop 
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Program Element: I627Q3F 
ODD Mission Area: Environmental and Life Sciences (ED), #522 

Title: Personnel Utilization lechnol09^ 
Budget Activity: Technology Base,~¥T 

and evaluate improved personnel selection procedures through the exploration of new testing techniques and the modification 
and upgrading of existing selection tests; continue the development of techniques for the assignment of pilot trainees to 
specialized training tracks e.g., Fighter, Attack, Reconnaissance (FAR) or Tanker, Transport, Bomber (TTB); enhance the 
enlisted Person-Job-Match model and continue development of an officer Person-Job-Match model for classification of all 
sources of commissioning (e.g., R.O.LC. and AF Academy) and subsequent assignment model; continue work to identify 
personnel and occupational factors related to attrition/retention; examine the Air Force retraining program and develop 
ease of retraining indices; continue research to identify indices of individual/unit productivity; and continue work on the 
Occupational Data Base. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

FY 1981 

5,100 

FY 21/82 
Estimate 

5,500 

FY 1983 
Estimate 

7,800 

FY 1984 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Cost 

Not Applicable 

(U) OTHER APPROPRIATION FUNDS: Not applicable. 
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Program Element:    ft1703F Title:    Personnel utilization Technology 
D00 Mission Area:    Environmental and Life Sciences (ED), #522 Budget Activity.    Technology Base, #3 

(U)    DETAILED BACKGROUND AND DESCRIPTION:    This program element provides for the conduct of MANPOWER AND PERSONNEL 
research in support of the Air Force personnel system and all Air Force Major Commands.    It is the primary vehicle by 
which critical problems dealing with personnel acquisition, management, and retention are addressed.    There are two major 
subdivisions within this program element:    the Force Acquisition and Distribution System and the Force Management System. 
Within the Force Acquisition and Distribution System, is research dealing with a diverse range of topics    — the common 
element being that they all deal with the personnel procurement and assignment system.    K?w techniques for personnel 
testina *re developed and evaluated within this area.    These efforts are designed to better identify those individuals who 
have the capacity for effective service within the Air Force, either as officers or as enlisted personnel.    The refinement 
and validation of the Air Force Officer Qualifying Test and the development and validation of new forms of the Armed 
Services Vocational Aptitude Battery are part of this effort, t\ are research efforts concerned with the development of 
new tests of perceptual and psychomotor abilities.    Measures of these abilities, which are not typically assessed through 
conventional paper-and-pencil tests, may be applied to the improved selection of pilot trainees and their subsequent 
assignment to specialised training tracks.    Air Force innovations in this area of testing have been quickly adopted by the 
other services, especially in the area of pilot selection.    In order to properly placs Individuals 1n jobs that suit their 
abilities, it is necessary to nave a ^ery complete description of the tasks performed in each job and their relative 
difficulties.    These job/task analyses may then be related to the abilities of incoming personnel.    Research in this area 
will continue with the expectation that the aptitude, education, experience, and physical factors necessary to perform the 
jobs in the Air force will be identified and related to ability and demographic characteristics of recruits.    Tnis 
research will  lead to an improved Per son-.lob-Match it.odel with eventual benefits for both the Air Force and Its personnel. 
One way in which improvements in the personnel assignment system mignt be evaluated is through ths productivity of Air 
Force organizations aid of the individuals making up ttose organizations.    Research into the'development of  indices of 
individual and organizational productivity is underway to provide such a capability.    In addition to providing the means 
for comparing thu productivity of individuals and organizations, it is expected that this area of research may also 
provide means fcr the enhancement of productivity.    Closely related to all these efforts is the research being conducted 
within the Force Management Syste«.    This area of research oeals with the development of techniques for the optimal 
utilization of the personnel resources of the Air Force and tte development of models to allow Air Fore« management to 
explore tte possible effects of various forces and events occuring both within the Air Force and from the outside upon the 
structure and effectiveness of the force.    On* such study deals with the relationship between characteristics of the 
civilian labor fcrce iuch as une-nployement rate, salary levels, and other economic and social factors and the structure of 
Uk* enlisted force.    Models such as this greatly enhance the capability of Air Force management to make effective planning 
decisions anJ contribute to the maintenance of Air Force mission readiness.    This program element also provides technical 
support to other Air Force and OoD asency programs and receives partial reimbursement for the services provided.    In the 
case of basic research accomplished by the laboratory, full reimbursement  is provided by Program Element 61102F.    The 
project break reflects the best estimate considering those anticipated reimbursemen*s, but may require adjustment to the 
degree that reimbursements are actually earned- 
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Program Element:    I62703F Title:    Personnel Utilization Technology 
DOD Mission Area:    Environmental and Life Sciences (ED), #522 Budget Activity:    Technology Base, #1 

(U) RELATED ACTIVITIES:    Interrelationships of service programs are contained in the Training and Personnel Technology 
Group (TAG).   Related PE's are 611QCF Defense Research Sciences, 62205F, Training and Simulation Technology 62717A 
Manpower, Personnel; 62/63N Personnel and Training Technology; 63707N Manpower Control System Development.    Efforts by the 
Air Force directed toward the improvement of the Armed Services Vocational Aptitude Battery and :he production of new 
forms of that test are directed,  in part, by a Triservice Steering Committee of General Officers.    Similarly, efforts 
concerned with the development of computer-based testing techniques, for possible eventual implementation at the Armed 
Forces Examining and Entrance Stations, are coordinated with the other services through a Triservlce Steering Committee. 
Air Force responsibilities in this area lie principally in the development of test items suitable for computer 
implementation.    Close coordination is maintained both at the working level and by laboratory management with other 
services.      Exchange of proposed Statements if Work for contractual efforts, wide dissemination of technical reports, and 
symposia and meetings attempt to ensure that work conducted within this program element does not duplicate work conducted 
t*y the other service laboratories. 

(U)   WORK PERFORMED BY:    This program is managed by the Air Force Human Resources Laboratory (AFHRL), Brooks AFB, TX. 
Exploratory development is carried out by the Manpower and Personnel Division of the Laboratory.    The total contract 
effort ($1J93K) for FY )981 was conducted by the following contractors or institutions:    University of Dayton, Dayton, 
OH; McFann Gray & Associates, Monterrey, CA   Kinton Corp., Alexandria, VA; Resource Research Corp., Washington, O.C.; 
University of Maryland, College Park, MD; Texas A&M Research Foundation, College Station, TX, University of Texas, Austin» 
TX. 

(U)    PROGRAM ACCOMPLISHMENTS AKP FUTURE PROGRAMS 

!•    (ü)    FY 1981 and Prior Accomplishments:    (1) The Air Force Reading Ability Test (AFRAT) was developed to Identify 
individuals,   \s they enter basic training, who require remedial training.    A savings of approximately 11.4M yearly in 
training costs is realized as the AFRAT enables the Air Force to identify and provide training to trainees who would 
otherwise be separated for reasons related to their ability tr read job-related materia'•; (2) The Enlisted Screening Test 
(EST) will be used by Air Force recruiters for preliminary evaluation of individuals seeking enlistment to determine their 
probable level of achievement on the Aimed Services Vocational Aptitude 8attery.    Approximately S2.5M DoO - wide will be 
saved yearly in meal costs alone (meals given to applicants during the examination process); (3) A revised Air Force 
Officer Qualifying Test (AFOQT) provides approximately S3.6M yearly savings by eliminating ineligible pilot/navigators who 
would otherwise have entered costly undergraduate pilot or navigator training; (4) Person-Job-Match (PJH), a computerized 
system used for tU~ unlisted ranks, matches the best person with the best job and has saved approximately S0.45M per year 
since 1976 *ner« i: replaced the manual system.    An initial Officer PÄ was delivered in FY 81 for Officer Training School 
(CIS) candidate selection; (5) The sensitivity analysis and testing of the Integrated Simulation Evaluation Model 
(manpower prediction mooel) prototype was completed. 
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Program Element: I62703F Titk*: Personnel Utilization Technology 
D00 Mission Area: Environmental and Life Sciences (£D), #52£     Budget Activity: technology Base, #1 

2. (U) FY 1962 PROGRAM: The planned research arid development programs will continue the work begun earlier on 
evaluation and revision of the Armed Services Vocational Aptitude Battery and the Air Force officer Qualifying Test, along 
with ongoing research in occupational measurement, individual and unit productivity, computer-based testing, and the 
development of new measures for rated officer selection and classification. During F> 8? a comprehensive battery of  tests 
measuring perceptual/motor ind information processing abilities will be implemented and administered to pilot selectees to 
evaluate the potential of such tests for pilot selection and classification. In addition, performance criteria will be 
developed and collected for pilots to assess their performance during transition training after Undergraduate Pilot 
Training, and their performance in an operational setting. These performance measures, along with the traditional 
pass/fail criterion from training will be used to validate the new tests. This research effort will directly support the 
Specialized Undergraduate Pilot Training program which is expected to be implemented around 1986. Advanements to the 
enlisted Person-Job-Hatch model will be completed (best person with the best job). These Improvements will include 
measures to make the model now sensitive to Individual needs and abilities within tl.e scope of Air Force requirements. In 
addition, the initial design will begin on a wartime scenario oriented Person-Job-Match Model. Work will continue to 
identify personnel ami occupational factors related to attrition/retention and to develop reliable and valid measurement 
techniques for collecting such information. Research will also be initiated to examine the Air Force retraining program 
and to develop indices estimating the ease with which an airman could be transferred from one career speciality to another. 

3. (U) FY 1963 PLANNED PROGRAM: Research will continue on the refinement and evaluation of the Air Force testing 
program. New Forms of the Air Force Officer Qualifying Test will be developed and evaluated and efforts will continue on 
the production of new /ersions of the Armed Services Vocational Aptitude Battery. During F* 83 criterion data will become 
available against which the validity of the experimental tests for pilot selection developed in the proceeding year n»ay be 
evaluated. A«: the analyses of these tests are conducted, revisions to the test battery ^ill be accomplished as tests are 
modified or deleted from the battery and new tests are  introduced. Plans will be formulated for the design rf an 
integrated aircrew test station for experimental tests that are found to be predictive of pilot training and operational 
performance. As these tests may also have utility for the selection of pilots for the other services, close coordination 
will oe accomplished so as to product, if possible, a single test device for joint use. Prototype systems will be 
developed to assess various job performance criteria measures for possible operational use in validating physical and 
cognitive aptitude requirements. Person-Job-Match modeling will continue with research on officsr model development 
capitalizing on results from research in the enlisted area. Efforts to identify measures of productivity will continue 
and focus on the identification of those factors, especially those under management control, that act to limit 
productivity. This research will have broad implications for the development of procedures and techniques for 
productivity enhancement. The development of models for the use of Air Force management in the projection of force 
characteristics under varying scenarios will continue and interim products will be  delivered as they art  available. 
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Program Element:    162703F Title:    Personnel Utilization Technolog 
D00 Mi:sion Area:    Environmental and Life Sciences (ED), #522 Budget Activity:   Technology Base, #1 

4. (U)    FY 1984 PLANNED PRQj^AH:    The revision of operational tests such as the Air Force Officer Qualifying Test and 
the Armed Services~^ocational Aptitude Battery is a continuing process rhich requires the development of new forms of the 
tests and research to identify and evaluate new testing techniques and test content for possible inclusion.    Especially in 
the area of pilot selection, several years may be required to evaluate a new test due to the length of t<;ne required for 
testing of individual prior tj entry into training and then the length of the training and assignment to an operational 
unit.    During FY 84 additional criterion data will become available, particularly performance data from operational units, 
upon which the, tests administered during FY 82 may be evaluated.    The development of perfonnance criteria for other Air 
Force jobs, against which the Air Force selection procedures may be validated* will continue during FY 84.    ihe closely 
related efforts to identify Individual and unit productivity enhancement procedures and limited field trials of those 
procedures will continue.    Examinations of job characteristics and requirements and the relation of those parameters to tne 
characteristics and abilities of successful and unsuccessful job holders will continue building toward the accumulation of 
a complete description of all Air Force specialties. This data base will then impact upon the Person-Job-Match modeling 
algorithms to improve assignment/retention. The results from these research efforts will result in a strengthened Force 
Acquisition and Distribution System and Force Management System. 

5. iU)    Program to Completion:    Thi    is a continuing program. 

5.    (U)    Milestones:    Not applicable. 

7.    (U)   Resources:    Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element;  »631Q3F Title:  Advanced Airborne Radar 
DOD Mission Area:  Electronic and Physical Sciences (ATP), #551  Budget Activity: Advanced Technology Development, #2 

(U)  RESOURCES (PROJECT LISTING)*:? In thousands}-. 

Project 
Number 

28 31 

fitl* 
FY 1981 
Actual 

FY 1*ö* 
Estieaat& 

TOTAL FOR PRQGRArf ELEMENT 

Covert Strike 

vv lv83 
Estimate 

3,475 

3,475 

FY 1984 

Estimate 

15,330 

15,330 

Total 
Additional     Estimated 
to Completion  f>«>« 

176,195 

176,193 

195,000 

195,000 

(U) BRIEF DESCRIPTION OF ELEMKNT hnQ  MISSION NEED:  Surface-to-air defenses in the 1990s will be extensive, requiring 
covert ingress and egress if the aircraft and crew- art; to bjrvi'e.  This program element funds a<<\'anced developmert of an 
airborne radar concept which will lower the enewv *s ability to detect fighter aircraft operating around and behind the 

forward edge of the bar tie area.  Develop«, a blstatlc radar system providing a covert /survivable in-weather reconnaissance 
(recce)/«trlke capabilit which satisfies Tactical Air Force validated mission requirements for advanced tactical fighter/ 
aircraft. 

(U) BASIS FOR FY 19o3 RDT&E ftEO'JEST: 'the  major program objective is to develop a ccvert/surviv*ble in-weather recce/ 
titrikc capability for the -990s. The principal technology used is blstatlc radar, whrtre the target is illuminated by a 
radar operating In a sanctuary while the recce/strlkt aircraft penetrates and trackb tho target in a "listen only" mode. 

Th'.s technique allows effectl/e use of stealth technologies, enhances surprise attack, and denies the enemy «»rfectlve 
use o! high gain jamming.  The FY 1983 funding begins Initial work to demonstrate blstatlc target acquisition and refer- 
ence system technologic showing concept feasibility. Cost if» based on engineering estimates derived from experience on 
similar advanced development programs. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  This program is an FY 1983 new start. 

;u) OTHER APPROPRIATION FUNDS:  rfONE. 
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Program Element:  #63103;" Title, Advanced Airborne Radar 
DOD Mission Area:  Electronic and Physical Sciences (ATP), £551   Budget Activity:  Advanced Technology Development #2 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Enemy surface-to-air defenses against eanticel aircraft operating around and 
behind the forward e«1ge of the battle aren is postulated to be eo «severe in the !990s that covert ingress end egress is 
considered essential if the aircraft and crew are to survive. This program element is a new initiative to  ('evelop an 
advanced airborne radar concept which would permit recce/striko aircraft to detect and track ground targets without 
emitting rat'ar energy, and revealing its position to pneay defenses.  The .approach is bistatic fadar where a transmitter, 

located la a sanctuary (standoff aircraft or satellite), Illuminates r'm  target while the arrike  eireraft uses the 
radar return» to detect and strike the target. 

(Ü) This capability would permit effective ?e of stealch technologies &rd  allow an aircraft to penetrate enemy defenses 

and carry out precision target location and weapon delivery in b survivabie passive/covert manner.  This passive operation 
will reduce the deteclability of penetrating aircraft, allow surprise attack, end  deny the enemy effective use of high 
gain (highly directional antennas) jamr.Ingv  The program objective is to develop an all-weather, day/night, recce/strike 
capability for the 1990s which will enable operation in ind around a dense threat environment.  The program consists of 
four major efforts pursuing key technical areas.  Together they will demonstrate feasibility and provide all necessary 
information for Full Scale Development of a Covert Strikt, bistatic radar, 

(U) The Bistatic Target Acquisition effort will demonstrate the feasibility of bistatic, rovert acquisition and accurate 
tracking of fixed and mobile surface targets.  The Bistatic Radar Reference Syst*ia Technologies effort will develop and 
demonstrate precision -eference (position, velocity, time) sensors to provide the accurate reference frame required for 
ultra-high resolution synthetic aperture radar Imagery.  Full use of .lie Covert Strike bistcric radar system necessitate« 
oarly investigation of weapons which will exploit this capability.  The Weapon Development Demonstration effort will 
investigate how advanced weapon concepts such as tactical n.unitijns dispensers with very low radar cross sections can be 
integrated with the Covert Strike system.  The final phase of the program is the Covert Strike Consolidated Demonstration 
which provides a flight test of the "full-up' Covert Strike syacem. 

(U) RELATED ACTIVITIES:  The Covert Strike program builds upon the Joint Defend. Advanced Reseerch "rojocts, Agt;ncy/Air 
Force Avionics Laboratory Tactical Bistatic Radar Demonstrations and bistatic Technology Transition efforts previously 
funded in F'E 622Q«F (Aerospace Avionics).  It alsu draws upon low probability of Intercept, automatic target classifica- 
tion and monostatic ultra-high resolution synthetic aperture radar technologies being pursued in PE 63203F (Advanced 
Ai-craft Avionics).  The Very High Speed Integrated Circuits technology being pursued under PE 63425F (Very High Speed 
Integrated Circuits) will be used In the radar signal processor in the final Consolidated Demonstration.  Covert Strike 
will also make use ot the blended aerodynamic shape technology (weapon alrframe technology) from PE 62601F (Conventional 
Munition Technology) Inter-Service coordination takes place in the Joint Air Fofe/Navy Radar Working Group, the Tri- 

Ser'ice Airborne Displays Working Croup, and a Tri-Service Background aid Targeting Agreement originated by the Air Force 
Armament Laboratory. 
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Program Element' ItW.QSY Title:  Advanced Airborne Radar 
DOD Mission Area: Electronic and Physical 3clences (ATP), #551  Budget Activity: Advanced Technology Development, 92 

(U) WORK PERFORMED BY: The Air Force Wright Aeronautical Laboratories/Avionics Laboratory, Wright-Patterson AFB, OK, and 
the Äir Force Armament Laboratory, Eglin AFB, FL, will manage work performed under this program.  Potential bidders 
include Hughes Aircraft Corp., Maliju, CA; We:.tinghous3 Defense and Electronics System** Center, Baltimore, MD; Raytheon 
Co., Bedford, MA; Tex-,s Instruments, Dallas, TX; Goodyear Aerospace Corp., Litchfield Park, AZ; General Electric Co., 
Bingharcton, NY; Litton Corp., Woodland Hills, CA; and EG&G Co., Salem, MA. 

(Ü)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i. (U)  FY 1981 and Prior Accomplishments:  Net Applicable. 

2. (U) FY 1982 Program:  Not Applicable. 

3. (U)  FY 1963 Planned Program:  Initiate Bistatic Target Acquisition efforts to demonstrate feasibility of bi- 
static covert acquisition and accurate tracking of fixed and mobile surface targets.  This test system will demonstrate, 
under limited maneuvering (3 g's or less), an on-bosrd, real-time bistatic capability with high resolution synthetic 
aperture radar.  Initiate Bistatic Reference System Technologies effort to demonstrate precision reference system (posi- 
tion, velocity and time) sensors to provide the accurate reference frame required for ultra-high resolution synthetic 
aperture ratlar imagery.  Emphasizes development of precision time standards and a feasible approach for maintaining 
coherent radar operation between the separately located Illuminator (transmitter) and aggressor (receiver) aircraft. 

4. (U)  FY 1984 Planned Program:  Complete design and begin hardware fabrication on the Bistatic Target Acquisition 

and Bistatic Reference System Technologies efforts.  Initiate Weapon Development Demonstration to investigate how advanced 
weapon concepts can be integrated with Covert Strike to fully exploit its covert capabilities.  This projecr will examine 
tactical munitions dispensers with very low radar cross sections as well as alternative launch and forget missiles. 

5. (U) Program to Completion:  Feasibility of ths Covert Strike concept is to bs proved by FY 19o7.  If the Bi- 
static Target Acquisition, Eistatic Reference System Technologies, and Weapon System Demonstration are successful, the 
final phase of the program (Covert Strike Consolidate«* Demonstration) will begin in FY 1987.  This provides a flight 
rest of the "full-up" Covert Strike system 'deluding automatic target acquisition and classification, ultra-high resolu- 
tion synthetic aperture radar imagery, and weapon delivery against tactica* targets.  The Jlight test will be completed 

in the 4th quarter o' FY 1990. 

6. (U)  Milestones:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I63202F 
DOD Mission Area:  Engineering Technology (ATP), #553 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Title: Aircraft Propulsion Subsystems Integration (APSI) 
Budget Activity:  Advanced Technology Development, #2 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 
13,416 

FY 1982 

Estimate 
23,013 

FY 1983 
Estimate 

21,468 

FY 1984 
Estimate 
27,875 

*ddition<»?. 
to Completion 
Continuing 

Total 

Estimated 
Costs 

Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides for the design, development, and test of new 
techniques aimed at successful nropulslon/airframe Integration and compatibility, and improved installed performance 

In advanced aircraft. The scope of th* program includes work on: (1H advanced inlet, fan, power turbine, engine 
control and nozzle components; (2) integrated testing of these components with advanced gas generators (I.e., Joint 
Technology Demonstrator engine): (3) methods to reduce engine life cycle cost; (4) definition of engine inlet/exhaust 
system installation design criteria and propulsion integration technologies; and (5) engine structural design criteria 
through hardware fabrication and test and improved engine stealth characteristics (Infrared and radar cioss section). 
Proper attention to the efforts under this program will provide aircraft systems with a potential for longer range, 

higher cruise speed with lower specif'.c fuel consumption, surge power for successful engagements, high sortie rates 
with reduced maintenance, reduced life cycle cost and improved survivability in lulssion effectiveness. 

(U) BASI? FOR FY 3 983 RDT&E REQUEST: Level II Joint Technology Demonstrator Engine (JTDE) e forts incorporating extended 
perfolroiance verification and structural/diagnostic test and evaluation will be continued. Altitude performance assess- 
ment will be conducted on a small engine JTDE, JTDE Accelerated Durability Assessment Configuration (ADAC) vehicles 

will he subjected to Experimental Accelerated Mission Testing (XAMT). A piggyback engine test will provide final 
verlflection of a life cycle cost mod»l /reviounly developed. Critical variable cycle engine technology demonstrations 
will focus on verification of operating characteristics through slave engine and rig tests ot sea level and altitude 
conditions. This request will provide for: (1) altitude perfoimance test assessment on a large tngine JTDE; (2) 
Level 11 structural/ diagnostic and extended performance characterisation of a large engine JTDE; (3) life assessment 
testing of two large engine JTDEs (4) exhaust system infrared signature reduction and control concept model te.if.lng and 

analysis (5) piggyback en^ne test cl component designed fo^ reduced life cycle cost (6) rig/environmental test of an 
advanced composite fan and (7) continuation of integrated control ayste« development efforts, and (8) initiation cf 
technology efforts for reduced engine observaolcs (radar cross section). The cost estimates for this program ero 

based upon contractual commitments which extent* through early FY 84 plus historically backed cost estimates for a 
level of effort testing which is Included in the APSI Five Year Plan as directed b> the APSI Program Management Dlrec 
tlve. 
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Program Element: #63202F 
DOD Mission Area: Engineering Technology (ATP), #553 

Title: Aircraft Propulsion Subsystems Inregration (APSI) 
Budget Activity: Advanced Technology Development, #2 

(Ü) COMPARISON *lTh FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
PDT&E 18,416" 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 

FY 1982 
Estimate 
23,100 

FY 1983 
Estimate 
23,500 " 

FY 1984    Additional 
Estimate   to Completion 

Continuing   Kot™£pplicable 

Total 
Estimated 
COöJ-S 
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Program EltQiJ.it:  #63202F Title: Aircraft Propulsion Subsystems Integration (APSI) 
DOD Mission Ar»a: Engineering Technology (ATP), #553       Budget Activity:  Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION: This program provides for the development and functional demonstrations for 

those advanced technologies w.iich are necessary to assure propulsion and airframe compatibility, and permit the attain- 

ment of advanced performance objectives in future aircraft systems. The scope of this program includes: (1) the 
dev?lopment of advanced components related to inlets, fans, power turbine, augmientors, controls and exhaust nozzles; 
(2) the overall integration of these components with the basic advanced gas generators to form a demonstrator engine 
to define the flowpath and asses* the durability/life aspects of the engine concepts; (3) the development of methods 
to reduce engine life cycle costs by 20-25 percent; (A) the definition and verification of the methodology to structur- 

ally design, analyze, and test turbine engines to achieve increased engine durability; end (5) the definition of improved 
lnlet/engine/exhaust system installation design criteria and propulsion integration techniques, and (6) the development 
of iiaproved engine stealth characteristics through the reduction of infrared and radar cross section signatures. The com- 
ponents being developed will provide the basis for 10-20 percent reduction in specific fuel consumption, 10-15 percent 
increase in stall margins, 15-20 percent redaction in engine weight, increased life/durability, 15-30 percent reduction 
in engine life cycle cost and greater airflow matching potential when compared to the most modern engines currently in 

the inventory. These benefits cau be traded off against one another to meet the specific needs of systems of inter- 
est. This program provides both the critical technology baseline for future syutem development and a source of data 
for ensuring the orderly resolution of any propulsion system problems encountered with development engine«. 

vU) RELATED ACTIVITIES: The exploratory development base for this program is provided by Aerospace Propulsion Program 
Element 62203F, Materials Program Element 62120F, and Aerospace Flight Dynamics Program Element 62201F. Close technical 

coordination ia maintained with the Air Force Flight Dynamics Laboratory, Aerospace Structural Materials Program, Program 
Element G3211F, and with the Air Force Materials Laboratory, This program is closely related to the Advanced Turbine 
Engine Gas Generator program, Program Element 63216F, which 1* managed from the same office and provide» the core g«s 
generator development effort«. This program is thoroughly integrated with the Navy component work under Program Element 
63210N, Advanced Aircraft Propulsion Systems, which is developing compatible components foi a cooperative Air Force/Navy 
demonstration of advanced engine technology. The Air Force and the Navy currently have a formal Memorandum of Under- 

standing covering efforts under the Joint Technology Demonstrator Engine (JTUE) program. CIOAP coordination is main- 
tained with relateä efforts conducted by the Array and National Aeronautics and Space Administration 

<u) WORK PERFORMED BY: This program Is Managed by the Air Force Aero Propulsion Laboratory» Wright-Patterson AFB, OH. 
The current contractors Involved in this program and theli work areas are: Detroit Diesel Allison Division of General 

Motors, Indianapolis, IN (Advanced Fan Aerodynamics, Joint Technology Demonstrator Engine, Reduced Cost Concepts); 

Garrett Tuibine Engine Company, Phoenix, AZ (Low Cost Component Development); General Electric, Evendale, On* (Joint Tech- 
nology Demonstrator Engine, Variable Cycle Engine, Reduced Cost Components, Structural Methodology); McDounell Douglas, 
St. Louis, M0 (Iulet/Alroraft Drag Investigation, Propulsion Simulator); Pratt & Whitney Aircraft, West Palm Beach, 
FL (Variable Cycle Engine, Structural Design Criteria, Joint Technology Demonstrator Engine); Teledyne CAE, Toledo, OH 
(Low Cost Component Developcent, Joint Tec»nology Peaonstrator Engine, Structural Methodology). 
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Pragram Element:  I63202F 
DOD Mission Area:  Engineering Technology (ATP), #553 

(U) PP.OGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title: Aircraft Propulsion Subsystems Integration (APSI) 
Budget Activity:  Advanced Technology Development7~^ 

1. (U) FY 1981 and Prior Accomplishments: Seven contractual «efforts, previously begun, have been completed. The 
reduced cost program culminated with the performance verification testing of selected components. These programs con- 
firmed that reduced cost components can be successfully fabricated and rig tested to verify that components specifically 

designed to reduce life :ycle cost by 10-30 percent can withstand the engine operating conditions. The structural 
design a".d development programs were completed with comprehensive environmental rig testing which will run the selected 
components to full life» The test results were used to verify that predicted failure modes and durability can be 
accurately predicted, verified and utilized in subsequent design practice. The Initial advanced exhaust materials 
effort was completed with an engine test which provided an evaluation of the material in a realistic slave engine 
environment as well as evaluation of selected infrared (IK) suppression devices. Advanced ncnaxlsymetrlc nozzle assess- 

ment was completed with evaluation of air-to-ground and air-to-air application wind tunnel tests. This program provided 
the effects of nozzle design options on aircraft drag reductions. The propulsion simulator elfort was completed and 
provided capability for more cost effective wind tunnel testing. In the JTDE program initial performance testing was 
completed on the first fully variable cycle JTDE. This test established the high sx>ol/low spool interactive effects 
as well as the variable cycle effects. Two extended performance/structural diagnostic tests were completed on the 
small engine JTDE. The Variable Cycle Technology programs completed hardware fabrication and preparation for testing 

in a slave engine demonstrator. Three new starts were initiated in FY81 with two emphasizing the structural durability 

area. The new starts include (a) JTDE Accelerated Durability Assessment Configuration (ADAC) Experimental Accelerated 
Mission Testing (XAMT); (I) Liffs Cycle Cost/Damage Tolerance Assessment; and (c) Advanced Exhaust System Materials 
Demonstration. The JTDE ADAC XAMT testing will provide extensive durability assessment through severe testing in a 
complete engine demonstrator. This program will permit earlier extensive durability assessment of selected key JTDE 
component technologies. The Advanced Exhaust System Materials program will provide evaluation of full application of 

advanced materials in the augraentnr and nozzle culminating in a slave engine test. The Life Cycle Coat/Damage Tolerence 
Assessment will develop a damage tolerant design system and provide a life cycle cost evaluation or it applied to hot 
section components. 

2. (U) FY 1982 Progtam: Efforts during this time period will be concentrated on the Joint Technology Demonstrator 
F.ngine (JTDE) area. Extended performance/structural diagnostic testing will be conducted on two large engine JTPEs 

and fabrication/procurement of a third large engine JTDE will be completed. Initial altitude testing will be completed 
on a sirall engine JTDE. The initial life assessment testing of two large engin* JTDE Accelerated Durability Assessrent 
Configuration (ADAC) will also be conducted with follow-on testing in the outycars. These tests will provide extensive 
durability assessment of koy JTDE component techi.ologles. Concepts in the Variable Cycle Technology program will be 
assessed in sea level and altitude engine testing. In the Advanced Composite Fan program single blads foreign bject 
damage testing and a full aerodynamic rig test will be conducted. Engine piggyback tests will be conducted on two 

reduced cost components previously developed. Model testing and analysis will be completed on sei«cted exhaust system«, 

Infrared signature reduction and control concepts. Four new efforts will b* initialed: (a) Integrated Propulsion 
System Control development, which will develop the technology for integrated control systems with expanded aircraft 

flight control requirements, (b) Advanced Application/i/LCC Analysis, which will provide trade-off data to be used in 
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Program Element;  165202F 
DOD Mission Aiea:  En^fpeering Technology (ATP)» #353 

Title:  Aircraft Propulsion Subsystems Integration (APSI) 
Budget Activity: Advanced Technology Development, #2 

identifying critical technologies to be demonstrated in the APSI program for the next generation propulsion systems, 

(c) Integrated Propulsion System Concepts, which will determine engine/airframe integration and compatibility character- 
istics of highly Integrated designs, particularly those applicable to V/STOL and stealth advanced aircraft, and (d) 
Engine Durability Assessment, which will assess durability characteristics of fan/compressor when operating in conjunc- 
tion with high pressure distortion Inlets, such as those with low radar cross section signatures. 

3. (II) FY 1983 Planned Program: Efforts during this time frame will continue to concentrate on the JTDE test 
assessment area. Follow-on contracts will bt awarded with initial performance testing to be conducted on one large 
engine JTDE. Initial cycle endurance testing will be conducted on a large engine and snail engine JTÜE. Two large 
engine JTDE Accelerated Durability Assessment Configurationo (ADAC) will complete their second Experimental Accel- 
erated Mission Tests (XAMT) using life assessment testing philosophy and a small engine JTDE ADAC will complete 
similar testing. Component selection, design and fabrication using damage tolerant design criteria will be completed 

on selected components. The propulsion simulator for highly Integrated systems will be fabricated for wind tunnel 
model tests. Piggyback tests will be conducted for engine environmental data on selected hot section components in 
the Engine Durability Assessment program. Fabrication of the advanced exhaust system with advanced materials will 
Se completed in preparation for high performance turbofan slave engine testing. Three new efforts will be Initiated: 
(a) Advanced Fan, which will provide the technology ba^e for low radar cross section signatures from the front aspect 
angles of the ermine, (b) Advanced Augmentor, to providt technology transition into the JTDE of afterburner technology 

of advanced tactical systems, (c) Infrared (IR) Suppreision, to provide technology transition into JTDE of low IR 
signature designs of the engine. Funding was reduced from >23.5 million to $21.5 milliou for higher priority 
programs and deesralatiou. 

A. (U) FY 1984 Planned Program: Efforts during this >:lme period will continue on the JTDE r#st assessment. 
Emphasis will be placed on durability testing of the XAMT type, and initial operabillty testing at simulated altitude 

conditions. Efforts will be continued in the reduced observaSles area (IR and RCS signatures) with fabrication and 
initial test of component designs. In addition, efforts will be continued in the englne/alrframe integration area, 
specifically in the advanced exhaust nozzle material applications area, and the integrated propulsion system concepts 

area. Two new start efforts will be initiated: (a) Advancer; Exhaust Nozzle Technology Integration, which will 
Integrate advanced materials, thrust vectoring/reversing capabilities, and low signatures in exhaust nozzle designs 
for subsequent engine test, and (b) Advanced Material (Eutectic) Turbine, to demonstrate life/durability of turbine 
design for long l*fe, su,>ergO!»io crtise applications. 
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Program Element:  #63202F 
DOD Mission Area:  Engineering Technology (ATP) #553 

Title:  Aircraft Propulsion Subsystems Integration (APSI) 
Budget Activity:  Advanced Technology Development ?2 

5. (U) Program to Completion:  This is a continuing program. 

6. (Ü) Milestones:  Not Applicable. 

7. (U) Resources:  Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Sunanary:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I632C3F 
DOÜ Mission AreaT Electronic and Physical Silences (ATP), #551 

(U) RESOURCES (PPOJECT LISTING) ($ In thousands): 

Project 
Number   Title 

TOTAL FOR PROGRAM ELEMENT 

666A     Advenced Aircraft Navigation 
69CK     Advanced Devices 
69DF     Advanced Weapon Delivery 
2733     Advanced "econna.ssance/Strike 

Rad a 7 

Title:  Advanced Avionics for Aircraft 
Budget Activity: Advanced Technology 

Development, #2 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 
10,809 14,944 18,201 22,556 Continuing Not Applicable 

1,320 3,500 4,701 6,000 Continuing Not Applicable 
2,358 2,900 3,500 4,000 Continuing Not Applicable 
7,131 5,$<*4 5,100 6,640 Continuing Not Applicable 

3,000 4,900 5,916 Continuing Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The threat posed by the Warsaw Pact is steadily Increasing, In 

both quantity and quality.  To establish a capability to successfully contend with the threat postulated for the 
.nid to late eighties, our forces require significant Improvements in the performance provided by aircraft avionics. 
This progr«i;A element is the principal Air Force source of advanced technology for avionics that accomplish the 
navigation, target acquisition, weapon delivery and fire control functions. 

(U) BASiS FOR F7 1982 RDT&E REQUCST;  This program will accomplish a carefully selected set of efforts that collec- 
tively represent a balanced approach to the satisfaction of the Air Force's requirements for affordable and reliable 
high performance avIonic systems*  The Individual tasks will address specific needs such a? Improved aircraft 
survlvabt lity, improved navigation and weapon system resistance to enemy countermeatiures, Improved target acquisition 
capabilities, liaproved weapon control with reduction of pilot workload, and Improved avionics supportabllity.  Cost 
estimates are developed and provided by the concerned program officer. 

(U) COMPARISON WIT» FY 1982 DESCRIPTIVE SUMMARY: 

KDT&E 

FY 1981 

13,250 

FY 1982 
Estimate 

17,400 

FY 1983 

E*tl»atff 

23,^00 

rY 1984 

Estimate 
Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs  

Not Applicable 

(Ü) GTHKR APPROPRIATION FUNDS:  Not applicable. 
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Program Element:  #63203F 

DoD Mission Arei:  Electronic and Physical Sciences (ATP), #551 
Title:  Advanced Avionics for Aircraft 

Budget Activity: Advanced Technology 
Development, 42 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Air Force requires significant improve-aente in weapon system 
performance and availability if the United States and its North Atlantic Treaty Organization allies are to maintain 
a capability to successfully counter the threat posed by the Warsaw Pact.  Key elements of this threat are a numer- 
ically superior air force and an environment characterized by intense electronic countermeasures and dense surface- 
to-air weaporry.  The air-to-air and air-to-surface capability required by the Air Force to contend with this 
scenario can not be achieved effectively or economically without exploiting avionics technology currently emanating 
from basic research  The Advanced Avionics for Aircraft Program is the Air Force's principal vehicle for the 
advanced development of avionics technology needed for navigation, target acquisition, weapon delivery and fire/launch 
control systems, i'ue  general goals of all work in these areas are improved weapon system performance, reliability 
av>d survivability with reduced pilot workload and decreased life cycle costs.  The Advanced Aircraft Navigation 
Project is developing sensors, antennas, subsystems and subsystem integration techniques that are required for 

navigation, radar and flight control reference.  The Advanced Devices Project is the only Air Force project for 
the advanced development of system-critical components and devices that are not available commercialJy«  The 
Advanced Weapon Delivery Project is developing technology for air-to-air fire control, air-to-ground fire control 

and multimjde fire control.  The Advanced Reconnaissance/Strike Radar Project is developing radar and radar related 
technology. 

(l!)  RELATED ACTIVITIES: The  technology base for this program'a developments Is established under Program Element 
(PE) 62204F, Aerospace Avionics.  This prcgram provides technology products which have application in PAVE MOVER 
(PE 63747F),  Aircraft Avionics Equipment Development (PE 64201F), Tactical Identification Systems (PE 63742F), 

Flight Vehicle Technology (PE 63205F) and Reconnaissance Sensors/Process Technology (PE 6320SF).  The technical 
proKrasn content Is coordinated with Navy PE 63202N and Army PE 63207A programs responding to similar objectives. 

(U) WORK PERFORMED BY:  The Air Force Wright Aeronautical Laboratories /Avionics laboratory, Wright iatterson Air 

Force Base, CH, undsr the overall management >f the Air Force Systems Command, manages the projects in the Advanced 
Avionics for Aircraft Program.  Contractors Include: General Dywamics, Fort Worth, TX and First Ann Arbor Corporation, 
Ann Arbcr, MI for the Missile Launch Envelope programs; General Electric, BJnghamton, NY for Firefly HI; CS. 
Drape: Laboratories, Cambridge, MA for Advanced Global Positioning Sysieu Inert I JI Integration Technology development; 
Raytheon Compaav, Bedford, MA for development ol the Gallium Arsenide Impact lonUatlon Avalanche Transit Time Combiner, 
Litton, Palo Alto, CA for development of the X-Band Radar Coupled Cavity Traveling Wave Tube; Hughes Aircraft Company, 
Culver City, CA for the Infrared focal plane array effort; and Rockwell, Anaheim, CA for the development of an 
advanced bubble a raory. 
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Program Element:  I63203F 
DoD Mission Area: Electronic and Physical Sciences (ArD), #551 

Title: Advanced Avionics for Aircraft 
Budget Activity: Advanced Technology 

Development, #2 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l- (°) FY 1981 and Prior Accomplishments:  This program accomplished the Forward Looking Advanced Multimode Radar 
flight test effort that successfully demonstrated the feasibility of a high resolution synthetic aperture radar.  Peal 

time digital processors, the key to autonomous airborne operations, which are used in high performance radar systems 
such as the F-15 AN/APG-63, were first developed within this program element.  Low Light Level Television and Forward 
Looking I:;frared sensors which ere  major advances in capability upgrading of the D-52 aircraft were developed within 
this program element. This program demonstrated the feasibility of using electrostatic gyros in a strrpdown configur- 
ation for medium accuracy inertial systems.  Improvements in modeling and Kaiman filrer techniques havf led to the 
optimum integration of inertial systems with other navigation systems such as l Doppler, Long Range Navigation and the 

Global Positioning System. A solid state weapon delivery -omputer developed by the Advanced Devices Project was used 
by the Navy in the Angle Rate Bombing System validation flight tests.  Algorithms for missile launch envelop« determin- 

ation Dave been provided for integration in the F-16. 

2. (U) FY 1982 Planned Program:  666A The development of the Integrated Inertial Reference Assembly will continue. 
When coiipUted this as8enjly~wiH be used to demonstrate that a set of redundant sensor« can provide the inertial data 

required for navigation, flight control and weapon del,very more reliably and oconomica)ly than the array of dedicated 

smsors in aircraft today. The effort to develop technology for an Integration of equipment associated with the» Global 
Positioning System, the Joint Tactical Information Distribution System and Inertial Navigation Syntems will progress 
through tre mid-point of simulation evaluations. 69CK Development of devices for an active element solid state phased 
array will begin.  An effoit on two-micron bubble memories will continue with the objective of developing a high speed 
memory having 10,000 hours mean-t lrae-between-fallure.  Efforts o', X-Band radar coupled cavity traveling wave tube«: sad 
a high-power gallium arsenide impact ioniration avalanche transit time combiner will continue.  These devices are 
critical to the acquisition of <*>re efficient and reliable transmitters for missile and aircraft radars. 69DF  Initiate 
the development of launch envelope algorithms for th« Advanced Medium Range Air-to-Air Missile.  Continue the deve >pment 
of an infrared »«arch and track system.  Continue ths flight evaluation of an integrated fire/flight control rystem. 
273^ Continue the development of radar related technology Initiated under Project 69DF.  Tatsk» include continuation of 
simulation of the cockpit wurkload Improvements to be derived from Improved rada^/pllot interfaces, simulation and 
assessment of slow ground moving target Indication techniques, development of radar augmentation with radio frequency 

cueing, development of low probability of intercept terrain following radar, demonstration of real-time, ultra-high 

resolution synthetic aperture radar and integration of a high performance processor fo' airborne radar. 

-* W)  FY 1983 Planned Program:  66t>A continue development of a high accuracy, ring laser gyro and the Integrated 
Inertial reference assembly, """these efforts will provide the technology needed for compact, reliable -nd high 
performance navigation systems In the next generation of aircraft.  Ccutlnue the development and demonstration of 

an advanced, anti-jam recaivsr for Global "osltlonlng System signal reception.  Continue the development of the 
adaptive mult 1functtonal antenna and the ansoclaed Integrated navigation system simulation.  These development 

activities are key to pirni to reduce the weight and sire of aircratt avionics while simultaneously improving 
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Program Element:  I63203F 
DoD Mission Area:  Electronic and Physical Sciences (ATP), #551 

Title:  Advanced Avionics for Aircraft 
Budget Activity; Advanced Technology 

Development, #2 

reliability, affordability and performance. 69CK The project will complete the development of the high power 
gallium arsenide combiner and the X-Band radar coupled cavity traveling wave tube.  The development of the ultra- 

high frequency power source will near completion«  These devices will provide the capability for more reliable, 

higher efficiency transmitters in airborne radars ana radios.  Development of the solid state phased array an'enna, 
a standard family of analog-to-digital converters and the standard carbon dioxide laser will continue» 69DF Launch 
envelope algorithms for the Advanced Medium Range Air-to-Air Missile will be completed * Other efforts that provide 

improved weapon delivery capabilities that will be accomplished are discussed in the project section.  2733 The 
evaluation of pilot workload Improvement to be acquired through proper radar augmentation will be completed.  The 

advanced development of a low probability of intercept terrain following radar will be completed.  This system 
will provide the stealth required for improved low altitude penetration.  Tn<s project will complete demonstration 
of the roal-time ultra-high resolution synthetic aperture radar. The project will initiate the design of an advanced, 
slow ground moving target indication/location radar  In conjunction with project 69CK the project will develop the 

solid-state phased ar'ay antenna.  The reduction in the estia-ated resource requirements of this program element 
relative to those identified in the FY 1982 Deacriptive Summary is the result of reprogrammli.g made necessary by 
the partial appropriation in FY i982 and higher priority requirements. 

**'   CJ) FY 1984 Planned Program:  666 \ Continue development of the high accuracy ring laser gyro and the integrated 
inertial reference assembly.  Continue tne development of the Jam resistant Global Position System receive;.  Com- 

plete the design and InltKte fabrication of the adaptive multifunction antenna.  Complete the integrated navigation 
system simulation.  Initiate the development of a frequency domain receiver.  69CK Complete the development of the 
UHF power source.  Complete development of standard carbon dioxide laser.  Continue development of solid state phased 
array components, analog to digital converters and a wavelength agile laser source.  Initiate development of staring 
focal plane array.  69DF Continue development of infrared search «nd track system and technology fcr attack of 

multiple targets simultaneously.  2733 Complete development of low probability of intercept terrain following radar 
technology.  Continue development of solid state phased array antenna and slow moving target radai. 

5- <u) PROGRAM TO COMPLETION:  This is a continuing program. 

6. (U) MILESTONES:  Not applicable. 
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Project:  #69DF 
Program Element:  »63203F 

DoD Mission Area:  Electronic and Physical Science* 'ATE), #551 

Title:  Advanced Weapon Delivery 
Title:  Advanced Avionics for Aircraf 
Budgr-t Activity: Advanced Technology 

Development > #2~ 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Warsaw Pact threat poses massed armor, ground mobile counter air, and a 
numerically superior air force that has increased the crlticalit> of the need for more sophisticated avionics systems. 
To counter this threat, air-to-ground attack must be conducted beyond the strike envelopes of the ground air defenses; 
thus requiring avionic systems with increased target acquisition and weapon delivery r^ngc.  These new avionic systems 
must also be able to attack multiple target» per pass to counter the adversary's numerical superiority.  The air-to-air 

engagement is similarly characterized by the need to increase the kills per sortie to ©ffsa/; our uumtrical inferiority. 
This project addresses these needs by developing advanced technology for air-to-air fire control, air-to-ground fire 
control and multimode fire control.  The advent of the small maneuverable fighter and th" sophisticated ground defense 
has resulted in highxy dynamic fighter engagements.  The Integrated Flight and Fire Control program (Firefly III) is 
blending the pilot and fire control Inputs to provide increased accuracy in afr-to-air erigagcmr r.ts and increased sur- 

vivability through nonlinear ait-to-ground weapon delivery profiles.  The highly dynamic fight ^ engagements have also 
led to significant errors in the missile launch envelopes that persist causing missiles to be ;ired when the «till prob- 
ability is small while missing other high kill probability launch opportunities.  The Missile Launch Envelope program 
will develop algorithms and displays to display the target kill probability taking into account the dynamics of the 
attacking and target aircraft. 

(U) RELATED ACTIVITIES.  The technology base for this project's tasks ia established in Program Element (PE) 622Ü4F, 
Aerospace Avionics.  The products of this project furnish demonstrated technology necessary for the Night Attack Program 
(PE 61249F), Aircraft Avionics Equipment Development (PE 64201F), Reconnaissance Sensor/Processing Technology (?E 63206F) 
and Flight Vehicle Technology (PE 63205F). 

<u> WORK PERFORMED BY:  The Air Force Wright Aeronautical Laboratories/Avionics Laboratory, Wright Pa terson AKB, OH, 

an organization of the Air Force Systems Command, provides the Air Force program management of this project*  Contractor 
include General Dynamics, Ft Worth, TX and the FJrr.t Ann Arbor Corp, Ann Arbor MI for the Missile launch Envelope program; 
McDonnell Douglas, St Louis, MO ar.d Ceneral Electric, BInghamton, NY for the Integrated F*r* Flight Control program; aid 

ITT Avionics Division, Nut)ey, N.' for the Infr3ied Search and Track program. 

(U)  PROCRAM ACCOMPLISHMENT AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishment«:  The F-111D Mark II avionics originated in this project.  The initial 
development of many night sensors used In Southeast Asia was performed in this project.  The Forward Looking Advanced 
Mulriiaode Radar flight tests demonstrated high quality synthetic aperture radar Imagery ta real-time using digital 
processi ig techniques.  Flight testing of advanced lnfrnred and active television systems provided quantitative perfor- 

mance data necessary Tor further development of electro-optical systems.  The feasibility of the Electronically Agile 
Radar was demonstrated in this project-  Within recent years the prograe emphasis has been divide«., between sensor and 
weapon delivery tasks for tactical close air support: and interdiction, and the advanced tadsr efforts In support of 

advanced and strategic aircraft weapon delivery systems.  In FY 1980 laboratory tests of the basic design of the In- 
tegrated Flight and Fire Control S'stem (Firefly III) v*ere sue :essiully completed.  In FY 1581 laboratory development 
of Integrated Cunflre Control Technology was completed. 
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Project #69DF 
Program Element: #63203F 

Title:  Advanced Weapon Delivery 

Title: Advanced Avionics for Aircraft 
DOD Missten Area: Electronic and Physical Sciences, #551 Budget Activity: Advanced Technology 

Development, #2 

2. (U) FY 1982 Program; Work on the Advanced Medium Range Air-to-Air Missile (AMRAAM) Launch Envelope Algorithm 

will be initiated. The product of this effort should percit a 25? increase in the missile's calculated lauroh 
window and minimize the likelihood of unrecognizable out-of-bounds conditions.  The development of an infrared 
search and track system that will provide pilots 9 long range passive detection and track capability will be 

continued.  Testing of the Firefly III System will continue.  Development of advanced technology for automatic 
target acquisition during low level air-to-surfaoe attack will continue» 

3. (V)    FY 1983 Pleaned Frog ram:  The project will initiate an effort to develop and demonstratt ti«;* iw£trol 

concepts for attack of multiple targets during air to-air combat.  The development t»? the alsstle launch envelope 
algorithm for AMRAAM »111 near completion.  The 
capability to strike ground targets accurately 
survivability against linear predictor anti9ire* 
be completed.  An air-to-ground mMt^ei».^ , > > &r,., 

evJonics will he initiated.  Work on !vh"3 ' ,*■' 
advanced development. 

"".refly III effort will be completed wjuh a demonstration of the 
**. «ngaged in maneuvers that provide a ten-fold increase in 

t.ti ^»aponry.  The advanced automatic acquibKlcr; sy«tem will 
-k concept evaluation for application to aircraft with austere 

id Seax'ih and Track System will progress through the mid-point ol 

*' ^    FY 19f;A Planned Program:  The missile iauoch envelope algorithm for AtlRAAK will be completed.  The devel- 
opment of the Infrared search and track sysveu will continue-  The development of concepts and supporting 

technology for multiple target attack in both air-to-air and air-to-ground combat will continue. 

5. (U) Ft   gram to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable 

7. (I!)  Resources: 
Total 

FY 1981   FY 1982   FY 1983   FY 1984   Additional      Estimated 

Acual    Estimate  Estimate  Estimate  to Completion   Costa  

Rur&E 7,131     i,S*4     5, ICO 

8  (U)  Comparison with_ FV_ 1982 Budget Oata: 

8,300 6,700 6,900 

6,640 Continuing 

Continuing 

Not Applicable 

Not Applicable 

The reductions an*  the result »f re programing the partial appropriation *« FY 1982 and outyear repro^i. rawing action» 
initiated jo provide fun ..is lor higher priority Air Force requirement». 
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FY  1983 RDT&E DESCRIPTIVE SUMMARY 

Program Elemen*::    f63205F 
DOD fission Area:    Engineering Technology  (ATP), #553 

(U)   RESOURCES (PROJECT LISTING)($  in thou^r-ds) : 

P»*rvject 
Number 

2306 
2507 
2508 

Title 

TOTAL  FOR PROGRAM ELEMENT 

Control of Flight 
Vehicle Equipment 
Aeromechanics 

Title:    FUftnt Vehicle Technology 
Budget Activity:    Advanced Technology Development,  12 

To^al 
Estimated FY   198i F;  1982 FY 1983 FY 1984 Additional 

Actual Eatim&te Ecti,nate Estimate to Completion 

7,874 6,675 7,301 9,979 Continuing 

7,660 6,375 5,8G1 7,179 
89 300 i,500 2,800 

125 

Noi applicable 

(H)   BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:    This program will develop new aercrautxcal  technologies for 
transition to current and future  Air  Force weapon  systems,    ' ^ ^hnologles ir.vepfcigated include enhanced fligbc control 
and '.-capons delivery  systems for  Air Force  fighters,   systei-s for  increased aircraft  survivability,  and  cystems for 
increased aircraft fuel efficiency/rsnge.    Part of  this program develops the aeronautical  technologies to be  Integrated 
and demonstrated  in PE 63245F, Advanced  Fighter Technology Integration  (AFTl),  under  project  2061,  Fighter Attack 
Technology  (AFTI/F-16). 

(u)   BASIS  FOR FY   1*83 RDT&E REQUEST:     Develop   selected  technologies offering  future  aircraft   large   improvements in 
capabilities and  survivability over  current   fighter aircraft.     Continue  hardware  and  software  development  of  the 
Automated Maneuvering Attack System (formerly known as  the   Integrated  Flight/Fire  Control  III  system)   for  the  F-16 
leotbed  aircraft.    The   famJly of  technologies comprising  the  Autoaated Maneuvering Attack 3/stem will  be  demonstrated 
on  the digitally controlled F--16  test vehicle   to validate  the  coucept of   single   seat,  low altitude,  maneuvering attack 
against  heavily defended ground  targets and Increased  firing opportunities realizable  in air-to-air comb*c.    Completes 
Atmospheric  Electricity Hazards Protection preliminary hardening criteria  in preparation  for  actual  ground  test demon- 
strations of  these  criteria on advanced  testbed aircraft. 

(U)   COMPARISONS WITH  FY   1982  DESCRIPTIVE  SUMMARY: 

FY   1981 

TOTAL   FOR PROGRAM ELEMENT 7,900 

*U)   °THEk AS PROi'RIATION  FUNDS:     Not  applicable. 

FY   1982 
Estimate 

6,800 

FY   1983 
Estimate 

10,000 

FY   1984 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Eatisated 
Coats 

Not Applicable 

213 

-wu-'«** 



rrograw Element:    #63205F 
DOD Mission Area:    Engineering Technology (ATP),  »553 

(U)   DETAILED BACKGROUND AND DESCRIPTION: 

Title :    Flight Vehicle  Technology 
Budget Activity:    Advanced Technology Development,  #2 

  _ __-   _„.    Effective enemy  surface defenses may force  future  fighter aircraft  to a low 
level, maneuvering attack tactic for  survivability.    Moreover, circumstances may require attacks to be made at night or 
in adverse weather.    The  Automated Maneuvering Attack System (AMAS)   being developed in this program provides a critical 
demonstration leading to automated night attack.    AMAS consists of  several new technologies integrated on the Advanced 
Fignter Technology Integration F-I6 test vehicle which contains a digital  flight control  astern and en independent  six 
degree-of-treedom control capability.    These new technologies include a Forward Looking  Infrared  (FLIIO   sensor/tracker 
coupled with au integrated flight/fire  control  system, a helmet mounted  sight,  and a Standard Avionics Integrated  -use 
to allow in-flight  setting of  the dispersal pattern  for wide area anti-tank munitions.    AMAC is expected to demonstrate 
a 3:1   increase in overall air-io-alr  firing opportunities and an increase  in overall  survivability in eir-to-scrface 
attack of defended targets.    Atmospheric Electricity Hazards Protection (AEHP), also being developed in this program 
becomes particularly important  to future  fighter aircraft  for   several reasons.    First,  advances in  low wattage  micro- 
electronic circuitry used in digital   flight control  systems and advanced avionics is particularly  susceptible  to 
atmospheric or   static electricity transients.     Second,  the  increasing use of  advanced composites in aircraft construc- 
tion provides less electromagnetic  shielding for critical interior electrical components.    Finally,  th-  trend  toward 
low level,  adverse weather operations increases the exposure cf  future aircraft  to lightning  strikes, 

(U)   RELATED ACTIVITIES:    This program Is developing the Autcaatad Maneuvering Attack System (AMAS)   for  -mc.istrarion 
i" PL°«™'  tfanC^ ^g^0^Technology  Integration  (AFTI).    The AFTI program,  in turn, provides ter. lology options 
for  PE 63230,  Advanced Tactical  Fighter.    The  Advanced Tactical  Fighter program will incorporate a np.m. of advanced 
technologies In the design of  the next generation fighter.    The  Digital Flight Control  System development being flight 
validated on the AFTI F-16 test  vehicle during FY  1982 io jointly funded by Navy vhlle  the entire  PE 63?45F is a joint 
program with the  National Aeronautics «nd  Space  Administration and  is managed under an approved MemorarHu9 of Under- 
standing.    The  Atmospheric  Electricity Hazards Protection program is a joint development with the Army,     ivy,  National 
Aeronautics and  Space  Administration,  Defense  Nuclear Agency,  and  the  Federal Aviation Administration.     T    will  be 
carried out  in consonance with an approved  Interagency Management Plan.    The   Integrated  Inertial Rererer.ee  Assembly 
work is in  support of  PE 63203,  Advanced Avionics for Aircraft.    The  Avionics Laboratory, Wright Aeronaut    ,1 Labora- 
tories,  is lead laboratory on the   Integrated  Inertial  Reference  Assembly effort. 

(U)  WORK PERF2JWJ'2J*Il   This i^rogram is managed  by  tu  Flight Dynamics Laboratory,  Wright Aeronautical Lab.--, .toriea 
Wright-Patterson Air  Force Base, OH.    Flight  testing of  the   F-16 lestbed vehicle will be accomplished at  the  ;ur  Force 
Might  Test  Center  under  an approved  Statement  of  Capability.    The  contractor  is General Dynamics Corporation     Fort 

.«   , '/If'    !he  McDonne11  DouKlas Corporation,  St. Louis,  MO is the  prime  contractor  for  the  conventional  Inte\   ated 
Flight/Fire  Control  I development on the  F-15  testted.    The AEHP program is currently in the  contract negotiat.un 
stege. ö 

(U)   PROGRAM ACCOMPLISHMENTS AND  FUTUPE  PROGRAMS: 

['    ILiHJ  and_gj*°£. AccomPli8h^e,"i£i    Flight  testing of  the  conventional  Integrated Flight/Fire  Control  I program 
on the   F-15 test  vehicle  began on  schedule  in »id-FY   1981.    Twenty-nine   flights out of a total of eighty required 
flights have  been flown to date.    The  System  integration  task is nearly complete  and  the  remaining  flights represent 
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Program Element:    #63205F 
DOD Mi&sion Area:     Engineering Technology (ATP), #553 

Title :     Flight Vehicle Technology 
Budget Activity:    Advanced Technology development, 02 

system development ard optimization.    The  Digital Flight Control  System for  the  F-16  test vehicle encountered problems 
in  sofcwaie  integration causing an estimated  six month delay in first  flight  to  FY  1982.    The  Automated Maneuvering 
Attack System detail design for  the  F-16 test vehicle  continued  through FY   1981 „    The Atmospheric Electricity Lizards 
Protection program released Request for  Proposals in late  FY  1981  and is currently in the   source  selection phase. 

2. (U)   FY  1982 Program:    The   software  integration problems on the Digital  Flight Control  System of  the  F-16  test 
vehicle appear  to be  overcome and first flight is now scheduled  for mld-FY  1982 and  flight  test will continue  throughout 
FY  1982.    The  Preliminary Design Review lor  the Automated Maneuvering Attack System was held in Dec 8k.    Phase  I of 
the  Atmospheric Electricity Hazards Protection program will continue  through FY   1982.    This phase will establish 
preliminary hardening design criteria and design of  ehe  testbed aircraft  to be  tested in Phase  II of  the program. 
Flight testing of the  conventional  Integrated Flight/Fire  Contra -   I on the  F-15  test  vehicle will be  completed in late 
FY  1982, 

3. (U)   FY  1983 Planned Program:     Preliminary design work will begin on  the   flight control aspects of  the   Integrated 
Inertial  Reference Assembly (IIRA)  program.    The  IIRA program is jointly funded with PE 63203F,  Advanced Avionics rcr 
Aircraft, managed  »y  the Avi nics Laboratory, Air  Force Wright Aeronautical Laboratories.    The Avionics Laboratory 
is the   lead organization for  the  IIRA program.    The  IIRA program will develop a processor  to convert inertial dat& 
received  from a  sat ot  *-lng laser  gyros to information required  by the  navigation, weapon control,  and  flight  control 
systems of  the aircraft.    Software  development and  Modification of  the  F-16  test vehicle will continue  in  FY   1983 for 
the  Automated  Maneuvering Attack  System (AMAS).     This effort will culminate   in  first  flight  of  AMAS in late   FY  1983. 
Flight  testing of  the  Digital  Flight Control  System and  independent  six degree-of-freedom control capability on  the 
F-16 vehicle will be  complete  in mid-FY  1333.     Phase   i of  the  Atmospheric Electricity hazards Protection program will 
continue   throughout  FY  1983.    Current  FY  1983  funds represent a 26 percent decrease  in rhe  funds projected  in the  FY 
1982  RDT&E Descripuive  Summary.    The reduction of FY   1983  funding has caused a deletion of  the  Integrated Flight/Weapons 
Control  follow-on to the  Integrated  Flight/Fire  Control  I program ot. the  F-15  test vehicle.    The reduction has also 
postponed  the development of  the   Integrated Flight/Propulsion Contiol   system to FY   1984,    This  system will  support  the 
STOL  (Short Take-off and Landing)   Fighter Technology  (formerly Advanced  Survivabie  Fighter Technology)  program under 
PE 63245F, Advanced  Fighter Technology  Integration. 

4*     (U)   FY   1984 Planned  Program:     Initiate  the   Integrated  Flight/Propulsion Control   system to  support  the  STOL 
Fighter Technology program in PE 6J245F,  Advanced  Fighter Technology  Integration.    The  prograr will develop  the  güldene* 
control   systems and pilot/vehicle  interface  necessary for  Short Take-off and Landing  (STOL)   fightet   operation.    Begin 
Phase   II  of  the  Atmospheric  Electricity ILvtarde Protection program resulting in the  design and  fabrication of the 
testbed aircraft with hardened advanced microelectronic circuitry and advaneed composite   structures.    Support  software 
development and hardware design and  fabrication  for  the   flight control aspects of  the   Integrated  lnert4al  Reference 
Assembly.    Complete  the development of  the  Automated Maneuvering Attack System for  flight  validation under  PE 63245F, 
Advanced  Fighter Technology  Integration. 

5. (U)   Program to (    oletion:    This is a continuing program. 

6. (U)  Milestones:    Not applicable. 
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Project:    #2506 Title:    Control of Flight 
Program Element:    »63205F Title:    Flight Vehicle Technology 

DOD Mission A-ea:    Engineering Technology (ATP),  #553 Budget  Activity:    Advanced Technology Development. #2 

(U)  DETAILS BACKGROUND AND DESCRIPTION:    Exploratory development efforts performed during past years have  identified a 
number of promising ae  onautical  technologies that   offer  large  improvements in capability anU  survivability over  current 
fighter  systems.    In order to provide  systems developers the assurance needed to bulid tactical combat aircraft using 
these advanced  technologies,  the  laboratory developments must be validated in flight.    Project 2506,  Control  of  Flight, 
develops several of these  technologies for  flight testing.    An Integrated Flight/Fire  Control  I  system is being 
dev^looed  for aircraft equipped with a conventional  flight control  system and  flight  iested on an F-15  test vehicle. 
A Digital  Flight Control  System and pilot vehicle control and display interfaces are  being developed  for   flight deraon- 
stratxon in the Advanced Fighter Technology Integration F-16 test vehicle under PE 63245F, Advanced Fighter Technology 
Integration  (AFTI).    The  Digital Flight  Control  System,  in conjunction with additional control  surfaces on the AFTI/F-16 
will provide  independent  six degree-of-freedom control and the  capability  to task-tailor  the  flight  control  laws to 
the  aircraft mission.    Additionally,  this program will develop an integrated  flight/fire  control  system,  a Forward 
LooMng  .nfrared  (FLIP)   sensor/tracker,  and other  technologies for  integration during  the  Automated Maneuvering Attack 
System  (AMAS)   phase  of  v:he AFTI/F-16 program. 

(U)   RELATED ACTIVITIES:    A portion of project 2506,  Control of  Flight    develops technologies for demonstration in PE 
6>245F,  Advanced Fighter Technology Integration.    The  Digital  Flight  Control development  Is jointly funded by  the U.S. 
Navy.    Further,   the entire Advanced Fighter  Technology  Integration program Is a joint program with the  National 
Aeronautics and  Space  Administration and is managed under an approved Memorandum of Understanding.    Lastly,  the 
Integrated  FUght/Fire  Control  I  task is a  ioint development effort with the  Air  Force  Avionics Laboratory. 

(Ü)  WORK PERFORMED Bf:    This program is managed  by Flight Dynamics Laboratory,  Air  Force  Wright Aeronautical Labora- 
tories, Wright-Patterson Air  Force  Base, Oil,    Contractors are McDonnell Douglas Corporation,   St. Louis,  40;   and 
General  Dynamics Corporation,   Ft*  Worth,  TX. 

(U)   PROGRAM ACCOMPLISHMENTS AND  FUTURE PROGRAMS: 

1.    (U)   FY  1981  and  Prior Accomplishment-ES    The winglets technology program for reducing drag and  increasing fuel 
efficiency completed the  flight  test on a KC-H5 aircraft validating a o percent  increase  in fuel mileage.    The  conven- 
tional  Integrated  Flight/Fire  Control  1  flight  test began in mid-FY  1981  and is currently beginning the  developmental 
flight   test  phase.    The  Digital   Flight  Control  System development  for  the  F-16 test  vehicle   suffered delays due   to 
software  integration problems.    The  Automated Maneuvering Attack  System design and analysis continued  throughout  FY 

2-     (!,)   FV  1982 Program:    The   triplex, roultimode,  task-tailored Digital  Flight Control  System will begin flight 
validation on the.  Advanced  Fighter Technology  Intsigration F-16 vehicle  in mid-FY   1982.    This flight demonstration 
will also validate an Independent  six degree-of-fre adorn control capability and advanced diaplays'for reduced pilot 
workload.    Development and  fabrication of the   Integrated  Flight/Fire  Control  system,  the   FLIR sensor/tracker with 
laser designator, and  the helcKt wounted  sight  for  the  Automated Maneuvering Attack System (AMAS)  portion of  the  F-16 
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Project:    »'2506 Title:    Control of Flight 
Program Element:    0632O5F Title:    Flight Vehicle Technology 

DOD Mission Area:    Engineering Technology  (ATP), £553 Budget Activity;    Advanced Technology Development, #2 

testbed demonstration will continue  throughout  FY  1982.    The development and optimization flight  testing of  the  conven- 
tional  Integrated Flight/Fire  Control  I  system on the  F-15  test vehicle will be  completed in  late  FY  1982. 

3. (Ü)   FY  1983 Planned Program:     Initiate  support  for  the   flight control  portion of the   Integrated  Inertial 
Reference Assembly  (I IRA)  development.    The   system is much  smaller, more  dependable,  and more   survivable  from battle 
damage  than the processors currently needed to accomplish these  functions.    Continue development of Automated Maneu- 
vering Attack System (AMAS)   technologies leading to first  flight of AMAS in late  FY  1983.    Complete   Support of  the 
Digital  Flight  Control  Syr em and other  technologies associated with the  Phase  I  flight  test of  tne  Advanced Fighter 
Technology  Integration *-16 vehicle.    The decrease  in funds for  FY  1983 as compared to the  FY  1982 ^d)T&E Descriptive 
Summary estimate will result in eliminating the  Integrated Flight/Weapons Control work as a follow-on for  the  current 
F-15  test vehicle and postponing the  Integrated  Flight/Propulsion Control work for one year. 

4. (U)   FY  1984  Planned Program:     Initiate a program In Integrated Flight/Propulsion Control to provide  the 
necessary controls and displays to accomplish a Short. Take-off and Landing (STOL)  capability.    This technology will 
directly  support  the  STOL  Fighter Technology project in tZ 63245F,  Advanced Fighter Technology Integration.    Continue 
development  of  the  flight control aspects of  the   Integrated  Inertia1   Reference  Assembly  (IIRA)  program;     Complete 
support  of   the  Automated Maneuvering Attack System  for  the  F-16 test  vehicle. 

5. (U)   Program to Completion:    This is a continuing program. 

6*     (u)   Mile stoneb:     Not applicable. 

7.     (U)   Resources: 

FY   1981 
Actual 

FY  1982 
Estimate 

RUT&E Funds 7,660 6,375 

b.    (U)   Comparison with FY   1982 Descriptive   Summary: 

RDT&E  Funds 7,500 6,500 

FY   1983 
Estimate 

5,801 

6,500 

FY   1984 
Estimate 

Additional 
to Completion 

7,179 Continuing 

Continuing 

Total 
Estimated 
Costs 

Not applicable 

Not applicable 

The  decrease  in  FY  1983 funds eliminates ehe   Integrated  Flight/Weapons Control program  scheduled a« a  follow-on for  the 
K-i5  test  vehicle  and postpones  for  one   year  the   Integrated  Flight/Propulsion Control work  supporting  FE 63245F, 
Advanced  Fighter  Technology  Integration. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: A63208F 
DOD Mission Area:  Electronic and Physical 

Sciences (ATP), #551 

Title:  Reconnaissance Sensors/Processing Technology 
Budget Activity: Advanced Technology Development, #2 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 

Number   Title 

FY 1981.  FY 1982   FY 1983   FY 1984 

Actual   Estimate  Estimate  Estimate 

TOTAL FOR PROGRAM ELEMENT  5,866 4,085 6,383 8,984 

Total 
Additional    Estimated 
to Completion Costs 

Continuing Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMF.NT AND MISSION NEED;  Program Element 63208F is a continuing Advanced Development 

Program Element that exploits new technologies to satisfy future tactical and strategic reconnaissance require- 
ments. Project 665A emphasizes the development of real and near-real time reconnaissance capabilities. This 
program is providing the technology base and validated concepts for new and improved reconnaissance sensors. 

The objective is to provide alternatives for the future to satisfy current and projected reconnaissance and 
strike requirements and to pro/ide growth potential for the Night Precision Attack (LANTIRN) program. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: This program is comprised of advanced developments for real and near-real 
ti;>ie reconnaissance sens >r systems along with the inherent processing for timely data exploitation.  Activities 
in FY 1983 continue development and validation for:  automatic data processing and dati handling to automate 
in\(*  expedite the exploitation of large quantities of reconnaissance data; automatic target cueing and classi- 
fication sensor technology; and second generation Forward Looking Infrared (FLIR) technology. New activities 
include developing foliage penetration radar for all weather detection of concealed targets. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  ($ in thousands) 

FY 1982   FY 1983   FY 1984 
Fi ±981  Estimate  Estimate  Estimate 

Total 
Additional    Estimated 

To Completion Costs 

Ri>TäL 
Procurement 

5,900    4,200 
Not Applicable 

4,600 Continuing Not Applicable 

OTHER APPROPRIATION FUNDS:  Not Applicable. 
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Program Element: I63208F 
DOD Mission Area: Electronic and Physical 

Sciences (ATP), 0551 

Title: Reconnaissance Sensors/Processing Technology 
Budget Activity: Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION: The activities conducted within this program exploit new technologies 

to meet reconnaissance requirements. The objective is to advance technology and improve the time responsiveness 
of reconnaissance sensor systems in order to provide real and near-real time information to tactical commanders 
during day, night and all-weather conditions for effective strike and surveillance of enemy forces. The program 
includes advanced development of real and near-real time sensor systems, with both airborne and ground processing, 
tor ehe detection, location and classification of targets concealed by camouflage, foliage, or adverse weather 
conditions. This program will provide the necessary technology base and concept validation tor nev* and improved 
reconnaissance sensor systems. The requirements for these reconnaissance systems are identified i.i various 
requirements documents established by the operational commands. 

(U)  RELATED ACTIVITIES:  Exploratory development efforts are phased Into this program from Program Element 
(PE) 62204F, Aerospace Avionics.  Equipment developments from this program are transitioned Into engineering 
development PEs such as 64710F, Reconnaissance Equipment; 64756FV Side Looking Airborne Radar; 64249F, Night 
Precision Attack (LANTIRN) System.  Coordination with tne Army and Navy on related advanced development work 
is accomplished by direct liaison between corresponding levels of program management &nd through th^ Joint 
Deputies for Laboratories Sub-Panel on Night Vision.  PE 61203F, Advanced Avionics for Aircraft, Is jointly 
funding the Second Generation Forward Looking Infrared (FLiR) Technology Demonstration. This support is 
planned to pursue the strike avionics aspects of FLIR technology as well as the reconnaissance applications. 
PE 63727F, Advanced Communication Technology, is developing the associated Airborne Imagery transmission data 
litk required to provide timely reconnaissance information to Tactical Commanders. 

(U) WORK PERFORMED BY:  Program mana ^raent is the responsibility of the Air Force Systems Command through 
the Air Force Avionics Laboratory, Wright-Patterson Air Force Base, OH, with participation of the Rome Air 
Development Center, Grifflss AFB, NY, Major contractors are:  Hughe* Aircraft Co., Culver City, CA, for 

Second Generation FLIR Technology Demonstration;  Harris Corp., Melbourne, FL, for ground based data processing 
(Data Handling/Recording System);  Rockwell International Corp., Anahiera, CA, and Honeywell, Inc., Minneapolis, 
MN, for FLIR imagery processing (Imaging Sensor Autoprocessor). 
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Program Element: #63208F 
DUD Mission Area:  Electronic and Fnysical 

Sciences (ATP), #551 

Title: Reconnaissance Sensors/Processing Technology 
Budget Activity: Advanced Technology Development, #2 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accompllsliments: Developed and validated technologies for new reconnaissance sensors 
and for improvements to existing systems that were provided under this program. These include:  the long range 

Electro-Optical Reconnaissance (LOREORS) System which demonstrated high resolution and increased sensitivity 
for image collection in heavy haze; a butted chip demonstration of the Forward Looking Infrared (FLIR) focal 
plane resulted in potential for a marked improvement over the current generation common module thermal imaging 
system; preliminary algorithm development for infrared imagery automatic processing which has yielded promising 
technology for real time target classification. The technology to automatically classify targets offers much 
greater flexibility in weapon delivery over currmt manual target detection procedures by searching an entire 

scene and highlighting potential targets for the operator's decision. 

2. (U) FY 1982 Program: Processor development will continue in FY 1982 for the automatic target classification 
system for forward looking infrared (FLIR) sensors. A new effort called the Automatic Target Acquisition Sensor 
Program wiii be started which will integrate the second generation FLIR focal plane, sensor hardware, signal 
processing and advanced auto-classification system for evaluation and demonstration using a high performance 

aircraft test bed. Fabrication will continue on the ground based Data Handling/Recording System for optimizing 
reconnaissance data processing and exploitation in real time* 

1.  (U) FY 1983 Planned Program:  Development and testing will continue for the automatic target screening/ 
classification system. The Autosaatic Target Acquisition Sensor Program will continue at an accelerated pace 
to flight test demonstrate the second generation FLIR system. Fabrication of the Data Handling/Recording 

System will be completed and system evaluation will commence.  Increased funding in FY 1983 will augment the 
FLIR test program and fund a new effort to develop all-weather foliage and camouflage penetration radar for 
concealed target detection. 

tku     ^ FY 1984 Planned Program:  Preliminary test and evaluation will be completed ior the second generation 
FLIR and auto processor integration technology*  Design and development of the concealed target detection 

system will continue.  New technology development efforts will be initiated to compress imagery data and 
reduce data link bandwidth requirements.  This will enhance real titae reconnaissance information transmission 
in electronic jamming environments. 

>.     (U)  Program to Completion:  This is a continuing program. 

b.  (U) Milestones:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #6321 IF 
DOD Mission Area: Engineering Technology (ATP), #553 

(U) RESOURCES (PROJECT LISTING)(S in thousands): 

Project FY 1931 FY 1982 
Number  Title Actual Estimate 

TOTAL FOR PROGRAM ELEMENT 15,535      19,427 

69CW    Advanced Composites 4,935      7,870 
486U    Advanced Metallic Structures 6,400      6,376 
2100    Laser Hardened Materials 4,200      5,181 

Title: Aerospace Structures and Materials 
Budget Activity: Advanced Technology Development, #2 

FY 1983 
Estimate 

23,545 

8,645 
7,500 
7,400 

FY 1984 
Estimate 

Additional 
to Completion 

25,610   Continuing 

8,810 
9,800 
7,000 

Total 
Estimated 
Costs  

Not applicable 

(U) BRIEF DESCRIPTION OF LLEMENT AND MISSION NEED: This is the only Air lorce program which demonstrates the applica- 
tion ot new materials, advanced structural design concepts, raw fabrication technology, and hardening techniques against 
high energy laser threats to Air Force systems, subsystems, and components. Metallic, nonmetallic, and laser hardened 
structures and components ere designed with the advanced materials and new design/fabrication technology, and are built 
and tested to complete the technology validation process. The result is a demonstrated capability with improved struc- 
tural Integrity, damage tolerance, and durability ready for weapon systems application. Direct benefits ate reduced 
systems cost, weight, and technical risk along with increased systems performance capabilicy and survivability. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: This program will develop and demonstrate advanced fiber reinforced metal/matrix 
and organic matrix composite structures having improved durability aui damage tolerance, a" 20 to 59 percent weight 
reduction, and a 10 to 25 percent total systems Life Cycle Cost reduction through reduced acquisition, maintenance, 
and operational costs. These will provide increased performance, durability and fuel efficiency for both current and 
future aircraft. Rada*" absorbing structures will be demonstrated for next generation aircraft and cruise missiles. 
Advanced design, materials, and manufacturing concepts will be applied to current operational aircraft high-cost/high- 
frequency of replacement parts to provide significant improvements in Life Cycle Cost through reduced maintenance 
costs. Advanced composites will be applied to space surveillance systems for longer s/stems life and increased perfor- 
mance. Laser hardened materials technology will be developed and demonstrated to harden tactical optical systems 
including human eye protection.  Development will continue on laser hardened satellite components to courtier advanced 
high energy laser threats with euphasis on low altitude satellite systems. Tht program cost estimates were derived 
using analogous contract .lanhour, material, and overhead charges adjusted for program complexity. 
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Frograu Element: ir63211F 
DOD Mission Area: Engineering Technology (ATP), #553 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Ti11e: Aerospace Struct urea ^nd Materials 
Budget Activity. Advanced Technology Development, #2 

RDT&E 

FY 1981 

18,6C0 

FY 1982 
Estimatt 

19,900 

FY 1983 
Estimate 

25,100 

FY 1984 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not applicable 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 
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Program Element: #632llF 
DOD Mission Area:  Engineering Technology (ATP), #553 

Title:  Aerospace Structures and Materials 
Budget Activity:  Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This orcgram element validates new materials and structural concepts along 
with technology to harden against current and projected high energy laser threats necessary to aeet Air r'orce require- 

ments for greater systems range, greater payload capability, runway independence, increased system/component reliabil- 
ity, durability, and maintainability; new and more ambitious missions; and survivability against directed energy beam 
threats.  Advanced composites that are lighter, stronger, stiffer, and have highly directional properties are being 
developed for both primary 3nd secondary major systems structure.  Advanced metallic structures improving engine dura- 
bility, reliability, efficiency, and performance as well as advanced metallic applications to reduce the maintenance 
costs of operational aircraft and new major structural concepts with greater strengths, stiffnesses, and temperature 
capabilities are underway. Laser hardened materials and design concept applications to aircraft, ballistic missile, 
cruise missile, and space systems applizations ^re being developed and demonstrated to counter current and future high 
energy laser weapon capabilities. 

(U) RELATED ACTIVITIES:  Coordination with other Department of Defense and governmental activities is maintained under 
strong guidance of the Office of the Secretary of Defense's technical staff.  Activities ouch as the Tri-Service Meta1- 
Matrix Composite Steering Group, the Tr^-Servlce Laser Hardening Materials and Structures Working Group, and bi-annual 
Department of Defense Materials and Structures Conference allow the development of a strong, nonredundant program. 
Close relationships are maintained ulth the National Aeronautics and Space Administration in areas of mutual interest. 

This program eleraenc is meshed with portions of the Air Force Manufacturing Technology Program (Program Element 78011F), 
with results of each program elemer.t feeding the other; with Aerospace Flight Dynamics (Program Element 62201F), 
Materials (Progräm Element 62102F), and Aerospace Propulsion (Program Element 62203F) all of which provide the basic 
technology developed within this program element; and with Advanced Radiation Technology (Program Element 63605F) and 
Satellite Systems Survivability (Program Element 53438F) which support and benefit froj* the laser hardened materials 
effort.  Due to the universal nature of materials and structures and their application, thl3 program element has poten- 
tial application for essentially every major Air Forca acquisition program, 

(U) WORK PERFORMED BY:  This program Is managed oy the Air Force Wright Aeronautical Laboratories' Materials Laboratory 
and Flight Dynaralce Laboratory, Wright-latterson Air Force Base, OH.  The major contractors of the program include: 
General Electric Company, Evendale, OH and Philadelphia, PA; Raytheon Corporation, Waltham, MA; TRW, Inc., Redondo 
Beach, CA; Votight Corporation. Dallas, TX; HcDonnell Douglas, St. Louis, MO, Long Beach, CA, Huntington Beech, CA; 
Lockheed Aircraft, Marietta, GA; and Northrop Corporatim, Hawthorne, CA; The Boeing Company, Seattle, WA; and Rockwell 
International, Los Angelet, CA. 

(Ü) PROGRAM ACCOMPLISHMENT:; AND FUTURE PROGRAMS: 

1"  ^U^ FY 1931 and Prior Accomplishments:  New, high precision and reliable bulk casting technology was demon- 
strated and transitioned into the air launched cruise missile with a production cost savings of over $'50 million 
o.i a 4000 unit buy.  Adhesive bond lug technology was shown to save 20 percent in cost and 15 percent it. weight over 
conventional sheet metal joining techniques. This technology is now in use by the Air Force Logistics Command's Air 
Logistic Centers to support maintenance of the C-130, 0-141, A-1G, F—111, and C-5 aircraft.  Advanced titanium metal 
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Program Element:  #6321 IF Title:  Aerospace Structures and Materials 
DOD Mission Area: Engineering Technology (ATP), #553 Budget Activity:  Advanced Technology Development, #2 

working projects have been completed with demonstrated final part weight saving** of 30 percent and projected acquisition 
cost savings of 40 percent over current state-of-the-art titanium fabrication technology. Results of the Initial 
Department of Defense/Congressionally direc-ed programs in metal-matrix composites technology demonstrations have 
indicated a projected 2? percent reduction in aircraft size and a 10 percent reduction in total life cycle cost when 

these materials are used in a transport/bomber Type aircraft.  Advanced ballistic reentry vehicle composite substructure 
detailed design, fabrication, structural testing, ?nd nuclear effects testing have been cowpleted.  Designs for advanced 
composite applications to both MX and satellite tain body structurea have been completed.  Development and demonstration 
of laser hardening techniques for critically vulnerable, representative satellite subsystems for near term high energy 
laser threats have been completed. These demonstrations were accomplished on deployable antennas, solar arrays, thermal 
control systems and attitude control subsystems.  Design guidelines for both space and aircraft systenß were developed 
and furnished to system prograrc offices. 

2.  (U) FY 1982 Program:  Advanced titanium turbine engine compressor blades requiring no raid-span damping will be 

fabricated with a 15 to 30 percent expected weight reduction.  Evaluations of metal -matrix composite and advanced powder 
metallurgy aluninum will continue.  Testing of subscale and full scale composite 1*X missile structures will be completed 
yielding an expected 40 percent decrease in component weight at comparable cost.  Tnis will result in improved payload/ 

range capability on the ability to absorb weight increased elsewhere In the total svstem.  System verification of an 
advanced composite satellite equipment support module will be completed.  Subscale and full scale satellite and 
electro-optical components will be fabricated for hardening against continuous wave and pulsed high energy laser energy. 
Programs to protect perscnnel against eye damage from lasers will be initiated, 

3*  (U) FY 1983 Planned Program: The graphite/epoxy composite aircraft wing/fuselage design and demonstration 
program will be continued.  Programs to develop advanced reinforced titanium and eutectic high pressure turbine blades 

will be continued.  Programs will be initiated to demonstrate lower coat/higher reliability parts to replace those of 
currently operational aircraft which are high cost/high maintenance items.  The development and demonstration of radar 
absorbing structural components suitable for next generation aircraft and missiles will begin.  The development of 
laser hardened satellite components, and eye protection techniques will be continued. New programs to harden tactical 
electro-optical systems wiK be started.  Support of metal-matrix composites will continue at a high level.  See project 
formats for explanation of V\   1983 adjustments made because of the $1„313 reduction in FY 1983 funding. 

4. (U) FY 1984 Planned Program:  The wing/fuselage program will concentrate on durability and damage tolerance. 
"he development cf composite subsystem structures for space based optical and infrared telescopeu, and space based 
radars will he initiated.  Radar absorbing structures development will continue.  Flight test evaluation of adanced 
laser hardened electro-optical and infrared seeker technology will be conducted. 

5. (U) Program to Completion:  This is a continuing program. 

b.     ('') Milestones:  Not applicable. 
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Project:  #69CW 
1-ogram Element:  »63211F 

DOD Mission Area:  Engineering Technology (ATP), #533 

Title:  Advanced Composites 
Title:  Aerospace Structures and Materials 

Budget Activity:  Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This project develop3, demonstrates, and evaluates advanced composite 
materials for Air Force weapon systems and aerospace applications,  The lightweight, high stiffness and strength, 
and tailorability of the properties of advanced composites provide unique capabilities and high likelihood of being 
a key technology necessary for many Air Force requirements including runway independence, greater range and payload 
capability, unique mission performance abilities, lower fuel usage, and reduced cost of operation and maintenance. 
The project has two major thrusts: materials and engineering design development and hardware demonstrations. The 
materials and engineering design development area results in new material ayster..-, of lower cost and develops the 
substantiating and supporting technology required to assure the suitability of these materials in systems applications. 
Hardware demonstrations are conducted to demonstrate the feasibility of a fully integrated concept of materials design 

and manufacturing, and to achieve the anticipated weight savings, flight worthiness and other potential advantages. 
Over the next ten years, the output of this project is expected to make composite structures less costly thar. metal 
items, while providing significant increased performance options to the aircraft, missile, satellite, and engine 
designer. 

(U) RELATED ACTIVITIES: This program is relate! to Materials (Program Element 62102F) and Aerospace. Flight Dymmicp 
(Program Element 62201F).  Coordination is accomplished with the Army, Navy, National Aeronautics and Space Adrain5aera- 
tion, Defense Advanced Research Projects Agency, and industry through joint planning, technical symposia, professional 
societies, reviews of ccntractors' Independent Research and Development Programs, and technical reports. 

tu) WORK PERFORMED BY: Work is performed by the Air Force Wright Aeronautical Laboratories» Materials Laboratory 
and Flight Dynaraicb Laboratory, Wright-Patterson Air Force Base, OH. The major contractors for the program include: 
Northrop Corporation, Hawthorne, CA; The Boeing Company, Seattle, WA; and Rockwell International, Los Angeles, CA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTJRE PROGRAMS: 

1.  (II) FY 1981 and Prior Accomplishments:  Demonstrated th..t a projected 50 percent composite structure vehicle 
can reduce overall structural weight by 20 to 30 percent, fuel requirements by 10 to 25 percent, and Life Cycle Cosis 
by up to 20 percenc as compared to an all-metal aircraft with the same raission/payload.  Designed and fabricated com- 
posite MX Stage IV primary structure components, satellite equipment fupport modules, and MX reentry vehicle deploy- 
ment module with average 20 percent weight and 10 percent cost savings.  Demonstrated the shielding of composites from 
electro-magnetic pulses. 

2* (V)   FY 198? Planned Program:  An aircraft wing/fuselage advanced composite structure damage tolerance effort 
will begin and full scale testing of wing/fuselage advanced composite structure durability will begin. The MX composite 
Stage IV design and the deployment module demonstration will he completed, providing up to 40 percent weight saving and 
iO percent cost saving relative to stüte-of-the-art materials and structures technology.  A progrr« to apply organic 

matrix composites to the inertial upper st&ge for weight reduction will be started. 
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Project;  #69CW Title:  Advant d Composites 
Program Element:  #632ilF Title:  Aerospace Structures and Materials 

DOP Klssion Area:  Engineering Technology (ATP), 1553      Budget Activity:  Advan> ">d Technology Development, #2 

3. (U) FY 1983 Planned Program: The composite wing/fuselage structure program will continue,^lth emphasis on 
damage tolerance. Radar absorbing structures will be fabricated, r.nd optical subsystem structures *or space will 
complete detailed design and be fabricated.  Preliminary design «rill begin on large space radaj support structures. 

4. (U) FY 1984 Planned Program:  Durability testing on wing''fuselage structure will o«*» continued and damage toler- 
ance test components will be fabricated*  Radar absorbing structures will undergo testing.  Programs to apply composites 
to large aircraft structures such as next generation advanced technoiogy bombers will begin. 

5. (II) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not applic&ble. 

7. (U) Resources: 

FY 1981 

Actual 
FY 1982 

Estimrte 

RDT&E 4,935 7,870 

8.     (U)   Comparison with  FY  1982  Descriptive  Sutamary: 

RDT&E 7,00       8,350 

FY 198?, 

Estimate 

8,645 

9,800 

FY  19H4 
Estimate 

Additional 
to Completion 

8,810 Continuing 

Continuing 

Total 
Estimated 

Co^ts 

Hr*.  c-.pplicable 

Sot applicable 

The §1.155 million reduction in FY 1983 will delete the second year of the composite inertia! upper stage design and 
demonstration program, and will delay th^ start of a program to design composite structures for advanced strategic 
reentry vehicles. 
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Project: #A86U Title: Advanced Metallic Structur. s 
Program Element: #632ilF Title; Aerospace Structures and Materials 

00D Mission Area: Engine*ring Technology ATP)„ #553      Budget Activity: Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project provides for the design, fabrication, test, aad evaluation of 
aircraft primary and cecondary structures us'ng new metallic concepts such as m^tal-matrix composites, advanced powder 
metcJlurgy, and the latest metal alloys; al? combined with advanced structures technology. Reduced acquisition and 
maintenance costs, increased structural integrity, dew mission capabilities, end mere efficiently performing systems 
are the objectives. Major assemblies such as wing carry-through structures» fuselage sections wing structures, and 
others are built and tested to demonstrate that advanced technology can satisfy these objectives. The project was 
initiated in 1971 to address structural problems existing with operational inventory aircraft and has been continued 
to provide demons IratIon that new technology can significantly improve ti*e structural integrity, performance capability, 
and overall costs for future and current Air Force systems. It is the primary program supporting the Department of 
Defense/Congressionally directed programs in metal-matrix technology. 

(U) RELATED ACTIVITIES: This program is related to Aerospace Flight Dynamics (Program Element 62201F), Materials 
(Program Element 621027), Aerospace Propulsion (Program Element 62203F), and the Mechanics Subelement of Defense 
Research Sciences Program (Program Element 61102F). Coordination with Array, Navy, National Aeronautics and Space 
Administration, and industry is accomplished through such methods as: membership on National Aeronautics and Space 
Administration Advisory Committees; participation in the Tri-Service Metal Matrix Composite Steering Croup, and various 
professional societies; and reviews of contractors' Independent Research and Development Programs,  Tri-service coordi- 
nation is also accomplished during preparation of both the Materials and Structures Technology Coordinating Papers. 

(Ü) WORK PERFORMED BY: Work is performed by the Air Force Wright Aeronautical Laboratories' Flight Dynamics Laboratory 
and Materials Laboratory, Wright-Patterson Air Force Base, OK. Management of the program is accomplished by the Flight 
Dynamics Laboratory.  Contractors are: McDonnell Douglas, Long Beach, CA and St. Louis, MO; Rockwell International, 
Thousands Oaks, CA; Lockheed Aircraft, Marietta, GA; md  Vought Corporation, Dallas, TX. 

<ü) ^OCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

'« (U) FY 1981 and Prior Accomplishments: Demonstrated and transition^ large, precision aluminum casting tech- 
nology to air launched cruise missile production, reducing 28 forgings to 4 castings with a 35 percent cost saving on 
parts or a $150 million saving on 4000 unit buy. Demonstrated adhesive bonding technology on transport aircraft wing 
carry-through structure with a 20 percent cost saving and 400 percenc lite improvement. Demonstrated superplastic 
forming/jiffusion bonding technology for working titanium with 30 percent weight and 40 percent acquisition cost 
savings. Conducted metal-matrix composite application studies to identify weight and cost savings. 

2. (U) FY 198T Program: Advanced, reinforced titanium fan blades will be fabricated for evaluation- These are 
projected to nave lower weight (15-30%) and higher tip speeds than state-of-the-art blades and will have no mid-span 
damping shroud. Results in engine evaluation are expected to include both higher thrust-to-weight performance and a 
concurrent improvement in specific fuel consumption. Evaluation and engine testing will be performed for eutectic 
high pressure turbine blades that will have a higher operating temperature of about 250°F greater than current 
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Project: #486U 
Program Element: #6321 IF 

DOD Mission Area: Engineering Technology (ATP)» #553 

Title: Advanced Metallic Structures 

Ti11e: Aerospace Structures and Materials 

Budget Activity: Advanced Technology Development, #2 

materials * These blades will also have an 8 percent reduction in required cooling air and an improved rupture life of 
about three times hat of current blades, rtsulting in improved engine operaLi^u (r^rust and efficiency^ and lower 
operation and maintenance costs. Structural verification of advanced powder metallurgy aluminum alleys will begin 
with aircraft wing design, offering the potential of Improved strength and stiffness-to-weight ratios on the order of 
20 to 3G percent. Metal-matrix composite programs in aluminum, two sheet fiber/titanium matrix design development, 
and missile/space payoff will continue. Demonstration of full-scale metal-matix aircraft wing and missile body struc 
tures will continue. 

3. (U) FY 1983 Planned Program: The lower cost/higher reliability operational aircraft components will complete 
detailed design and enter fabrication. Aluminum and titanium uetal-matrix composite programs will continue with 
aluminum metal-matrix missile and aircraft demonstration parts entering detailed design and fabrication. Powder 
aluminum demonstration will complete design and enter parts fabrication. An effort to provide integral visco-elastic 

damping of space system structures will be initiated. This requirement results from the lack of atmosphere to damp 
vibrations generated by satellite activity such as maneuvering. Such vibration, if not damped, could compromise system 
performance and r.ission«, 

4. (U) FY 1984 Planned Program: FY 1983 programs will continue with m«tal-matrix structures entaring testing» 
Fabrication of powder aluminum parts will be completed and a parallel program in powder titaniur structures will begin. 

5. (U) Program to Completion: This is a continuing pro^ias* 

6' ^u' Milestones: Not applicable« 

7.  (U) Resources: 

FY 1981 
Actual 

FY 1982 
Estimate 

RDT&E 6,400      6,376 

8. (U) Comparison with FY 1981 Descriptive Summary: 

RDT&E 7,400       6,350 

FY 1983 
Estimate 

7,500 

8,900 

FY 1984 
Estimate 

Additioual 
to Completion 

9,800   Continuing 

Total 

Estimated 
Costs 

Not applicable 

The $1,400 million reduction in FY 1933 will terminate the advanced titanium turbine engine fan blade development 
program and delete a planned supporting program in metal-matrix composite turbine, engine shaft development. 
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Project: £2100 
Program Element: 0632UF 

DOD Mission Area: Engineering Technology (ATP), #533 

Titler Laser Hardened Matsrials 
Title: Aerospace Structures and Materials 

Budget Activity: Advanced Technology Development, #2 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: This project develops material* an^ concepts that measurably reduce the 
vulnerability ot Air Fore« systems to high energy laser damage.  It addresses hardening of representative critical 
components and subsystems of all type systems, including aircraft, satellites, missiles, sensors, and the human eye. 
It includes development of materials and concepts for laser hardening by retrofitting existing and near-term systems 
as well as concepts for inherently hardening systems and components for the future. The program is responsive to 
intelligence estimates. 

(U) RELATED ACTIVITIES: Thi? program is related to Materials (Program Element 62102F), Aerospace Flight Dynamics 
(Program Element 62201F), Aerospace Propulsion (Program Element 62203F) , Advanced Radiatitn Technology (Program Element 
6360r>F), and Satellite Systems Survivability (Program Element 63438F). Coordination is accomplished with the Navy, 
A.my, and Defense Advanced Research Project Agency, the High Energy Laser Review Group, through the Laser Hardened 

Materials and Structures group established by the Office of the Under Secretary of Defense for Research and Engineering; 

and industry through joint planning, technical symposia, professional societiesr reviews of contractors' Independent 
Research and Development Programs, technical reports; and for Tri-service coordination through both the Material-$ and 
Structures Technology Coordinating Papers. 

(U) WORK PERFORMED BY: The Materials Laboratory, w-ight-Patterson Air Force Base, OH is the organization responsible 

for nanagement of this program. Contractors include McDonnell Douglas, St. Louis, MO and Huntington Beach, CA; General 
Electric, Philadelphia, PA; Acurex Corporation, Mountain View, CA; Raytheon Corporation, Waltham, MA; TRW, Inc., Redondo 
Beach, CA; Science Application Inc., El Segur.do. CA; and II.TRI, Chicago, IL. 

(U) PROGRAM ACCOMPLISHMENTS AUS FUTURE PROGRAMS: 

i. (U) FY 1981 and Prior Accomplishments:  Subscale evaluations of concepts to protect satellite systems to near- 
term projected threats have been completed. Demonstrations have included a 16-foot deployable antenna. Materials, 
fabrication, and Installation techniques for protection of internal aircraft componfnts such as avionics systems, 
«firing, flight control systems, and materials for hardening fuel systems have been developed. Techniques have been 
developed to produce reflective surfaces on aircraft surfaces. A full scale F-4 demonstration canopy has been hardened 
and has undergone structural tests. Methods to harden Infrared optics and electro-optical syutevj have been developed 
and demonptrated. 

2* (V)   FY 1982 Program: Fabrication will continue avA  evaluation/demcnstration will begin for both subscale and 
full scale satellite and electro-optical components burdened against continuous wave and pulsed lasers, both ground and 
space based.  Programs will be initiated which protect human eyas from laser damage. Sensor hardening technology 
demonstration efforts will continue fabrication of hardened components. Strategic and tactical systems will continue 
to be supported. 
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Project #2100 

Program" Element: #632 IIP 
DOD Mission Are«: Engineering Technology (ATP), #553 

Title: Laser Hardened Materials 

Ti11e: Aerospace Structures and Materials 

Budget Activity: Advanced Technology Development, #2 

3. (U) FY 1933 Planned Program: Satellite component hardening demonstration will continue to higher energy levels. 
A hardeaed forward looking .infrared sensor component demonstrrtion will be initiated as will flight test evaluation of 
an AIM-9L hardened sensor optics. Personnel e>t. protection concepts will be selected and full scale evaluation of 
satellite components will be performed. 

4. (U) F7 1984 Planned Program: Continue satellite and missile sensor hardening development and demonstrations; 
and initiate flight test of laser hardened seeker technology demonstrator. Continue personnel eye protection, including 
human engineering evaluations. Initiate aircraft scale-up of pulsed hardening and flight tewt full scale laser hardened 
canopy/windshield. 

5. (U) Program to Completion: This is a continuing program, 

6. (U) Milestones: Not applicable. 

7. (U) Resources: 

FY 1981 
Actual 

FY 1982 
Estimate 

RDT5.E 4,200       5,181 

8. (d)  Comparison with FY 1981 Descriptive Summary: 

4,2C0      5,200 !IDT&5 

FY 1983 
Estimate 

7,400 

6,400 

FY 1984 
Estimate 

Additional 
to CoapleuloA 

7,000   Continuing 

Total 

Estimated 
Costs 

Not applicable 

The $1,000 million increase in FY 1983 represents programs to develop eye protection techniques which are compatible 
with Air Force division requirements. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:    #63215F 
DOD Mission Area:    Engineering Tecnnology (ATP), #553 

Title: Aviation Turbine Fuel Technology  

Budget Activity: Advanced Technology Development, #2 

(U)    RESOURCES (PROJECT LISTING)   ($ in thousands^: 

Project 
Number FY  1981 FY 1982 FY 1983 FY 1984 

TOTAL FOR PROGKAM ELEMENT 8,437* 6,486 8,699 
*   Includes $4,100 Congressionally approved supplemantal 

Total 
Additional          Estimated 
to Completion    Costs  

8,465        Continuing Noc Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Hardware testing In this Program Element will validate aviation 
turbine fuel specifications for fuels derived from low quality petroleum crudes and non-petroleum sources such as 
shale oil and coal.  The program will concentrate on the hardware (aircraft) implications of the transition to non- 
petroleurafuels. The program provides the Research, Development, Test and Evaluation (RDT&E) basis for first 
operational, use of shale fuel in the Air Force Operational Validation Program and is a part of the DOD program to 
utilize fuels incentivi^ed by the Energy Security Act of 1980. This supports the need to assure availability of aviatio 
fuel aad to assure a domestic source for such fuels« 

(u> BASIS FOR FY 1963 REQUEST:  First commercial deliveries of production quantities of shale derived JP-4 aviation 
jet fuel are expected in FY 1984. The deliveries ate the result of the Defense Production Act synthetic fuels contracts 
of the Energy Security Act of 1980 (Union Oil and the TOSCO Corporation). This R&D program, including laboratory 
testing and f ullscaic production turbine engine testing, is necessary to allow Air Force basec to operate on the 
shale derived fuels in 1984. This program will complete the full-scale engine shale testing and testing data analysis 
In FY 198'i. 

(U) COMPARISON WITH FY 1982 INSCRIPTIVE SUMMARY:  ($ in thousands) 

Total 
FY 1982   FY 1983   FY 1/84   Additional    Estimated 

FY 1981   Estimate  Estimate  Estimate  to Completion Costs  

RDT&E 4,350 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 

6,900 8,900 Continuing Not Applicable 
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Program Element:  #632x5F Title: Aviation Turbine Fuel Technology  
DOD Mission Area: üngineeilng Technology (ATP), #553       Budget Activity: Advanced Technology Development, #2 

(U) DETAILED BACKGROUND A?ID DESCRIPTION: Numerous studies have predictei large shortfalls in petroleum production 
in relation to consumption patterns. The Air Force has reduced its aviation fu2l consumption by about one-third 
since 1973 but the fuel bi^l has risen from less than one billion dollars annually to almost five billion ($4.7 Billion 
in FY 1981). Also, poorer quality petroleum crudes (Alaskan crudes as an example) make poor stock for our current 
specification fuels. Much of the petroleum now converted to aviation fuel is imported crude. By utilizing our 
domestic source of oil shale we can improve our defense posture through increased availability and security of our 
sources while improving our balance of payments problem. Shale derived fuel will be tested in current Air Force 
hardware to determine what fuel property chinges can be made without incuiring unreasonable system support costs. 
At our current consumption rates, a savings of one cent per gallon in fuel cost equates to a cost avoidance of 
$36 Million annually. Fuels made from poorer quality petroleums are currently being studied and fuels from ^oal 
liquids and tar sands will be studied starting in FY 1984. 

(U) RELATED ACTIVITIES: This program extends the work of Program Element 62203F, Verospace Propulsion, This program 
and the companion exploratory development programs in PE 62?03F are coordinated with National Aeronautics and Space 
Administration (NASA) and Department of Energy (DOE). NASA is conducting cooperative planning with the Air Force Aero 
Propulsion Laboratory to assure the military and civilian synthetic fuels efforts are complementary. The Army, Navy 
and Air Force synthetic fuels programs are coordinated through the Under Secretary of Defense for Research and 
Engineering and test fuel planning in cooperation with the DOE is being coordinated through the Office of the Secretary 
of Defense. Test fuels acquisition, transporation and storage is being handled by the Defense Fuel"* Supply Center of 
the Defense Logistics Agency, 

(U) WORK PERFORMED BY: Work is managed and performed by the Air Fv.ce Aero Propulsion Laboratory, Wright-Patteison 
Air Force Base, OH. Another Air Force organization in the engine testing portion is the Aeronautical Systems 
Division, Wright-Patterson Air Force Base, OH. The majority of the work will be conducted under contracts to qualified 

bidders.  Current contractors are:  General electric Engine Group, Evendale, OH; Pratt and Whitney Aircraft Group, 
Government Products Division, West Palm Beach, FL; Boeing Military Airplane Co., Seattle, WA; and General Dynamics, 
Fort Worth Division, Fort Worth, TX. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: The initial er fort in this program is to identify performance 
degradation and durability of contemporary turbine engines such as the F100, TF30, J79, and J85, caused by steady 
state, transient and cyclic operations with shale derived fuels and variable quality petroleum fuels. The main- 
bumer and turbine component work stated in FY 1979. Sector burner and full size component rig testing and 
analysis was initiated to test a range of fuel qualities and to provide durability data. Testing is being done 
under contracts to major turbine engine manufacturers.. Combustor testing has been performed to determine 
characteristics of ignition, fuel injector location, heat release rates, pattern factor, temperature distribution, 
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Program Element: #63215F 
DOD Mission Area: Engineering Technology (ATP), #553 

Title: Aviation Turbine Fuel Technology 
Budget Activity;: Advanced Technology Development, #2 

radiant heat transfer, carbon formation and cooling requirements, Turbine components testing was also done to 
determine characteristics of metal temperature, thermal gradients, cooling requirements, and erosion of coatings. 
These component level evaluations resulted in a low assessment of risk (no degradation in performance or durability) 

for the Air Force operational use of shale derived fuel. The shale processing trade-off studies were initiated in 
FY 1979 to determine how shale processing would affect availability and cost of aviation fuels. A Congressionally 
approval supplemental of $4.1 Million was used to purchase shale test fuels. 

2. (Ü) FY 1932 Program:  Component evaluations of turbine engi'  ^ugraentors (afterburners) and auxiliary power 
units (APU) will be completed. The augraentor tests will be done at both sea level and simulated altitude conditions. 
Aircraft fuel systems (pumps, fuel controls, tanks, metering valves, heat exchangers, etc.) will be cested and 
evaluated on shale fuels. 

2. (U) FY 1983 Planned Program:  Full-scale engine testing of both the J79 and F100 engines will be initiated 
and completed in FY 1983. The J79 testing has been delayed from ¥i  *982 due to lack of shale derived test fuels. 
Testing of APUs was accelerated in FY 1982 since these tests use much less fuel than full-scale turbine engines. 
Each engine (J79 and F100) will be run tor 350 accelerated mission test hours which is equivalent £o about 1,000 flight 
hours. Limited flight testing on shale fuel will begin. All tinal assessments prior .o beginning Operational 
Validation at active Air Force bases will be completed. 

4. (U) FY 1984 Planned Program: This program will support the Air Force's Ooerational Validation Program 
(Program Element 71U2F) with engineering-technical manpower and data. This effort will also analyze maintenance data 
relative to using the shale derived fuel. In addition R&D will be conducted on fuels made from other feedstocks such 
as coal liquids and tar sands. The major emphasis will shift from shale derived fuels to coal derived fuels. Testing 
similar to the previously conducted shale program will be conducted with coal derived fuels with the intent of changing 
the aviation fuel specifications to increase availahility by accepting feedstocks from multiple sources (shale oil, 
coal, tat sands, etc.). 

5. (U)  Program to Completion:  This is a continuing program. 

6. (U) Milestone.;: Not applicable. 

7. (U) Resources:  Not applicable. 

rf*  (u) Test and Evaluation Da*-a:  Not applicable. 
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FY 1983 RDT&E DESCRIPTTVE SUMMARY 

Program Element:  #632I6F 
DOD Mission Area: Engineering Technology (ATP), 553 

Title: Advanced Turbine Engine Gas Generator (ATEGG) 
Budget Activity: Advanced Technology development, #2 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 

Number  Title 

TOTAL FOR PROGRAM EL2MENT 

FY 1981 

Actual 
30,940 

FY 1982 

Estimate 
33,278 

FY 1983 

Estimate 
30,979 

FY 1984 

Estimate 
33,128 

Additional 

to Completion 
Continuing 

Total 

Estimated 

Costs  
Nor Applicable 

(U) BRIEF DESCRIPTION OF PROGRAM ELEMENT AM) MISSION NEED: This program ensures that there is a continuous development 
and demonstration of the most advanced turbine engine high pressure core components. Advanced compressors, combusfors 
and high pressure turbines are integrated into gas generators in whic.i the durability, cost and pirÄormance aspects of 

these core engine technologies can be assessed. A building block approach is utilized to systematically assess both the 
independent component characteristics and the interactive, interdependent component characteristics under the most 
realistic operating environment. This critical Integrated hardware demonstration enhances the early low risk transition 
of there technologies to engineering development. Advanced aircraft and/or growth aircraft systems ar^ dramatically 
affected by propulsion related capability such as durability, reliability, lift cycle cost and performance. These 
features ave directly translated to thrust/weight; specific fuel consumption at cruise and in afterburner; stall-free 

operatlou; matched cycle performance within a mission envelope; ease of maintenance; lower acquisition cost; and 
increased reliability/durability. Proper attention to these propulsion features will ensure that advanced aircraft 
systems can achieve longer range, higher payload, increased maneuverability, Increased sortie rate and improved 
operabllity. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: Competitive gas generator options will continue to be pursued to maintain a 

minimum tour contractor competitive technology baseline. Emphasis will be placed on continued enhancement of durability 
oriented testing of hardware designs with special attention to accelerated life testing. Gas generator component 
designs/redesigns and testing will focus on chose efforts prerequisite to the definition and full scale development of 
the next generation fightor engine in the mid to late 1980s time period. The focus will be on conducting those environ- 
mental characterization tssts and accelerated 2ife tests required to verify the structural desigr system of the advarced 
components. This testing will make possible an accurate correlation between the predicted and actual design life of 

engine hardware. During this period, five öuilds/tests will be conducted on large engine gas generators and two builds/ 
tests will be conducted on a small engine gas generator. Ths cost estimates for this program are baaed upon a level of 

effort test program in accordance with the ATEGG Five Year Plan and the ATEGG Program Management Directive. 

(U) COMPARISON WITH FY 1981 DESCRIPTIVE SUMMARY: 

RDT&E 
FY 1981 
30 ,"940" 

FY 1982 
Estimate 
33,400 

FY 1983 

Estimate 
32»300 

FY 1984 

estimate 
Additional 
to Complete 
Continuing 

Total 

Estimated 
Crsts 

Not Applicable 
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Program Element:  I63216F 
DOD Mi8aion Area:  Engineering Technology (ATP), #553 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 

Title:  Advanced Turbine Engine Gas Generator (ATEGG) 
Budget Activity:  Advanced Technology Development, it 

(U) DETAILED BACKGROUND AND DESCRIPTION: This Advanced Development Program will ensure that turbine gas generator tech- 

nology *a available to meet the requirements of future aircraft propulsion systems. To ensure chat these needs can be 
met requires a better definition of the engine's operating environment; advanced designs that maximize the trade-offs 
between performance and life characteristics within this environment"; and effective test anc' measurement techniques to 
verify this capability. The gas generator is the basic building block of the engine and it consists of a compressor, a 
combustor, and a turbine to power the compressor. The objective of this program is to pro/ide the continued fvolution 
of the most advanced core engine technologies (compressor?\t coabaaL*>ca, anJ high pressure turbines) into an advanced gas 

generator lr. which the psrtormance, cost and durability aspects can be assessed in a real engine en/ironment. This 
critical hardware demonstration will enhance the early low risk transition of these technologies to engineering develop- 
ment where they can be applied to growth systems and/or new systems. The technologies are scalable, flexible, and 

applicable to u wide variety of potential systems applications. Flight size, flight weight gas generators are initially 
tested to define flow path characteristics Once the flow path has been characterized and mechanical integrity verified, 
the ga: generators are subjected to accelerated life testing to characterize the structural aspects of the advanced 

component designs. New component technologies are introduced on a step-by-step basis so that their individual perfor- 
mance/structural characteristics can be assessed and so that the relationship (effect) of the new component on other 
components and the Integra»..ed gas generator can be accurately assessed. 

(U) RELATED ACTIVITIES: Gas generator and other engine component feasibility and practicality is demonstrated initially 
in Exploratory Development under Program Element 62203F, Aerospace Propulsion. The other engine subsystems such as 

fans, controls and afterburners which, when added to the basic gas generator complete the engine, are demonstrated in 
advanced development under Frcgram Element 632C2F, Aircraft Propulsion Subsystems Integration (APSI). Close coordination 
will be continued with the Navy„ Army and NASA to ensure that resources are effectively utilized for common needs. 
Current and planned development efforts by the Navy Advanced Propulsion Program (63210N), the APSI Program (63202F), 
Turbine Fuel Technology Program (63215F), Materials Laboratory (62102F, 78011F) and Flight Dynamics Laboratory (63211F) 
directly complement ATEGG effort. 

(U) WORK PERFORMED BY: The program is managed by the Aero Propulsion Laboratory, Wright-Patterson Air Force Base, OH. 
Four turbine engine contractors are currently involved in this effort: The Detroit Diesel Allison Division of General 
Motors, Tndiatvipolis, IN; Teledyne CAE, Toledo, OH, General Electric, Evenda'.e, OH; and Pratt and Whitney, West Palm 
Beach, FL. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Every commercial and military engine which has been developed since about 
1967 has contained technology which was initially asseased in the Advanced Turbine Engine Gas Generator (ATEGG) program. 
This program is the only Department of Defense program for the integrated gas generator testing of advanced turbine 
engine technologies.  The unique four contractor demonstration concept has proven Itself through aggressive pursuit of 
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Program Element:  #63216F 
DOD Mission Area: Engineering Technology (ATP), #553 

Title:  Advanced Turbine Engine Gas Generator (ATEGG) 

Budget Activity:  Advanced Technology Development, #2 

performance goals which, when compared to operational engines, have demonstrated dramatic improvements in pressure ratio 
(higher pressure ratio in 50 percent fewer stages than current designs); combustor heal, rise (1000°F increase in a com- 

bustor that is 20 percent shorter than current configu~ations); turbine rotor inlet temperature (500-1000°F inereise 
over current engines); and gas generator size and weight (20-30 percent decrease over current configurations). Since FY 
1977, increasing emphasis has been placed upon demonstrating enhanced durability/life characteristics in advanced 
component deeigns, especially in co»abustor and turbine hardware. Comprehensive accelerated life testing to assess the 
time-dependent durability aspects of designs has become an Integral part of the test program for each gas generator 
design. During this time period, Increased structural diagnostic testing was conducted at all contractors. This testing 

focuses on isolation/identification of life limited components. Gas generators are heavily instrumented in order to 
adequately assess components. This structural diagnostic testing is prerequisite to future more complex structural 
tests. Specific large engine gas generator accomplishments include: (a) continued design/fabrication on three high 
through flow gas generator designs; (b) completion oi the first ATEGG accelerated life test, including over 350 hours of 
testing and over 2100 test cycles. In this testing, the gas generator hardware was cycled to visible levels of distress. 
Results of this testing have made possible for the first time an ace"rate correlation between the predicted and actual 

life of a component. This effort also demonstrated a new life test concept using "mixed-life** components to provide a 
substantial reduction in test costs for an expanded data base. Accelerated life testing is considered absolutely essen- 

tial to the low risk transition of advanced gas generator technology/hardware to growth and/or new development systems. 
Testing conditions were designed to assess the effects of time-dependent life limiting factors (i.e., low cycle fatigue, 
creep, stress rupture, etc.)» (c) completed the first demonstration and evaluation of the new class of high-through-flow 
compressors. Excellent compatibility between th* high flow combustor and compressor was demonstrated including forty-four 

stall recoveries. Advanced techniques to assess and improve compressor stall-recovery characteristics were also eval- 
uated; and (d) demonstrated advanced instrumentation techniques which more than doubled the number of rotating channels 
of data acquisition for structural measurements. This Is the key for structural teats and assessment efforts. Small 
engine gas generator efforts have Included hot section environmental characterization. Over eight hundred thermal 
cycles and over one hundred hours of testing were accomplished to ensure that the gas generator was ready for the rigors 
of accelerated life testing. 

2. (U) FY 1982 Planned Program: During this time period, three new gas generator designs will complete initial flow-path 
definition testing. A total of seven major gas generator builds/tests will be accomplished. Large engine gas generator 
efforts will focus on the assessment of gas high-through-flow (HTF) gas generators. Two large ermine gas generator 
designs will complete a maturation process which include3 comprehensive flowpath documentation and durability/life 
testing. Specific efforts will include: (a) turbine vane environmental characterization testing, accelerated mission-type 

durability testing, and fabrication and test of a HTF gas generator at one contractor; (b) initial test of a new HTF gas 
generator and structural testing of an advanced combustor (four lifetimes when compared to current operation&l combustor) 
at a second contractor; and (c) turbine environmental characterization testing Including up to 800 durability cycles, 
an<! HTF compressor fabrication at a third contractor. All large engine contractors will be fabricating additional hard- 
ware needed for extended structural tests of gas generators and will initiate installation of additional structural 
instrumentation.  Small engine gas generator efforts will be aimed at the initial flowpath testing on a new gas generator 
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Program Element;  »63216F 
DOD Mission Area:  Engineering Technology (ATP), #553 

Title:  Advanced Turbine Engine Gas Generator (ATEGG) 
Budget Activity:  Advanced Technology Development, #2 

with a three-stage compressor, vaporizer plate combustcr, and high rim speed turbine. This new gas generator will repre- 
sent a 25 percent reduction in stages/parts and a three-fold increase in life compared to current small engine gas genera- 
tors. An environmental characterization test will be conducted on a small gas generator to determine the effects of 
variable cooling on the hi^h pressure turbine. During this time period, additional hardware fabrication will be com- 
pleted to support hi£h risk structural/durability testlag. 

-*• (U) FY 1983 Planned Program: One large engine gas generator and a uraall engine gas generator will complete the matur- 
ation process which includes comprehensive flowpath documentation followed by extensive durability/life testing. By 
this period, a aajor program milestone will be achieved: each contractor will conduct at least two ;ore engine test 
vehicles, one to assess the most advanced new components under the ATEGG Task I Flowpath effort and a second more mature 
vehicle to assess the durability of advanced concepts under the ATEGG Task II Structures effort. The goal will be to 

test each of these vehicles on a yearly basis. All contractors will be conducting accelerated life testing on ga«; gener- 
ators. Specific large engine efforts will include: (a) turbine vane/combustor accelerated life testing (including 3000 
thermal cycles), extended life assessment tests using composite test cycles and additional HTF gas generator component 
assessment at one contractor; (b) accelerated life teprlng of £ "mixed-life" turbine using both mono^rystal and rapid- 
sol idification-rate blades, :*nd performance/structural testing or a five-stage HTF compressor gas generator at a second 
contractor; and (c) turbine and coinbustor accelerated life testing at a third contractor. Small engine gas generator 

efforts include turbine blade/combustor accelerated life testing and additional flowpath performance test and new 
component design/integration on a three-stage gas generator. Funding was reduced from $32.3 rail lion to $31.0 million 

for deescalation. 

4. (U) FY 1984 Planned Pr faram: All ATEGG contractors w'll be conducting extensive accelerated life tests and will 

hav^ completed the Flowpath/Performance testing of advanced HTF gas generators- This substantial increase in struc- 

turally oriented testing will provide increased confidence and reduce the risks In transitioning advanced technology 
options which offer a 3-4 times improvement in life, seven to ten percent reduced fuel consumption and 20-30 percent 

lower life cycle cost. Specific large engine efforts include: (a) up to 4000 thermal cycles of experimental accelerated 
miss to i type durability testing over various potential system usage conditions and maximum temperature durability 
asses .nent of & SfTF gas generator at one contractor; (b) ramraed-cycllc accelerated life testing of a new combustor 
nid rapid solidification rate/radial wafer turbine at a second contractor to access the effect of acceleration times on 

component life; and (c) extensive accelerated life testing of hot section components and comprehensive flowpath testing 
of a HTF gas generator with cooling flow modulation at a third contractor. Small engine gas generator efforts include 

extensive life testing of ail hot section components and structural diagnostic tenting of the new three stage gas genera- 
tor. 

b. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. (U) Resources:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  163226F 
DoD Mission Area:  Electronic and Physical Sciences 

(ATD)t #551 

Title:  DoP Commcn Programming Language (Ada) 
Budget Activity: Advanced Technology Development, if2 

(U) . SOURCES (PROJECT LISTING):   ($ in Thausanos) 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

0 

FY 1982 
Estimate 

6,9^4 

FY 1983 
Estimate 

6,930 

FY 1984 
Estimate 

5,748 

Additional 
*-o Completion 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program is part of the total DoD effort to implement, introduce, 

and provide life-cycle support for Ada, the DoD common, high-order programming language for embedded computers.  It 
will provide resources to meet those language support requirements which are common to the services and agencies. 
It will provide fcr configuration control of the Ada language, enforcement of standardization via compiler valida- 

tion, educational promotion, development of an Ada Programming Support Environment (APSE), and partial implementation 
of Ada responsive life-cycle software development tools/methodologies. 

(u>  BASIS FOR FY 19*3 RDT&E REQUEST:  The Ada Program was supported during FY 1977-81 vitn fundc from the Military 
Departments, and to a lesser extent from the Defense Advanced Research Projects Agency (DARPA) and the Defense 

Conni.unicatiors Agency (DCA).  These funds have provided for both common and service specific needs.  In FY 82, FY 83 
and subsequent years, funding for the common needs of the Ada Program has been and will continue to be provided by 
this program element.  The Military Departments and Agencies are separately fuuding thi*ir own Department/Agency 
specific needs.  The Air Force serves as the executive agent for funding the common Ada Program requirements through 

this program element while the Under Secretary of Defense for Research & Engineering maintains oversight authority 
for this and other program elements in the Military Departments involving Ada related activities.  Major milestones 
that will be completed by the end of FY 83 include: American National Standards Institute (ANSI) adoption of Ada 

as a standard programming language, an operational Ada Compiler Validation Facility, availablity of a commerleal 
network based Ada programming course, completion of an initial Ada Programming Support Environment (APSE) and 
definition of a life-cycle methodolgy for optimal development of Ada software. 

(U)  COMPARISON WITH FY_ 1982 DESCRIPTIVE SUMMARY: 

FI  1981 

RDT&E 0 

l!)  OTHER APPROPRIATION FUNDS:  Not Applicable 

FY 1982 
Estimate 

7.000 

FY 1983 

E&timate 

TßD 

FY 1984 

Estimate 

Adöitcr*3l to 
Completion 

Continuing 

Total 
Estimate 
Costs 

Not Applicable 
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Program Element:  #63226F 
DoD Mission Area: Electronic and Physical Sciences 

(ATP), #551" 

Title:  DoD Common Programming Language (Ada) 

Budget Activity: Advanced Technology Development, #2 

(U)  DETAILED BACKGRr ND AND DESCRIPTION:  DoD computer software life-cycle costr ire measured in the billions of dollars. 
Inflation and increased applications of computers to new functions threaten to make software an even more substantial 
portion of the DoD budget. The DoD recognizer that use of a common, high order language and a modern progra roing 
support environment coupled with modern programming practice will provide leverage to cortrol the cost and improve tie 

reliability of software.  In 1^75 the Director, D*fense Research and Engineering (DDR&E), established the High Order 
Language Working Group (HOLWG), with representation from Army, Navy, Air Force, Defense Communications Agency (DCA), 
National Security Agency (NSA), and Defense Advanced Research Projects Agency (DARPA), to investigate the feasibility of 
adopting a common, high order computer languege for use on embedded computer systems.  By July 1980 '.he HOLWG had suc- 
cessfully published a formal definition of the nev standard DoD computer programming language, Ada. On December 12, 
1980, the Under Secretary of Defense for Research and Engineering established the Ada Joint Program Office, (AJPO), 
attached to the Office of the Deputy Under Secretary of Defense (Acquisition Policy).  The AJPO Charter assigns to the 
AJPO the jianagement responsibility formerly provided by the HOLWG and DARPA. For the future, there are three major 

tasks *n the Ada Program to be accomplished:  the AJ10 mudt ensure the implemention and maintenance of Ada as a consis- 
tent unambiguous standard recognized b, the DoD and also by the widest possible community;  the AJPO must ensure the 
smooth introduction and acceptance of Ada in the DoD es early as possible consistent with the needs of individual com- 
ponents; and the AJPO must ensure the provision of life- cycle support fcr Ada through the development of a robust Ada 

Programming Support Environment (APSE) .o improve productivity both in development and in continued evolus ion. Ada is 
an important step forward for U.S. Department of Defense software technology.  The major programming language innovations 
of the last ten years have been consolidated and unified in a language which meets the needs of nearly all DoD applica- 
tion::.  By transiiioning to a single modern high order language in Defense systems, DoD will derive significant benefits 
in the <.reas of training, compiler and programming tool availability, software maintainability and reduction of other 
software development cofis. PE 63226F fund» the service and agency common remaining tasks h\  the Ada program needed to 
successfully complete this transitioning. 

(U)  RELATED ACTIVITIES:  The Ada Program is managed by the AJPO through coordination with the components.  In general, 

the AJPO is responsible for th~ common Ada- related needs of the DoD and the components are are responsible for component- 
specific needs.  For example, rehosting/retargeting of Ada Programming Support Environment software to a component 
specific architecture is the responsibility of the components. Each component hes developed an  introduction strategy 
and is responsible for implementation of that strategy.  Related program elements supporting component specific Ada 
needs are: PE64740F, PE63728F, PE63723A, PE62746A, PE63526N and PEr»3253F. 

*li* WOK:: PERFORMED BY:  The Ada Joint Progiam Office is reap nsible for ail work performed under this program element. 
Specific efforts will be conducted by Air lorce, Army and Navy organizations as rppropriate.  Major contractors; are 
Honeywell, Mineapoiis, Min; Softech, Boston, MA; Intermetrics, BOS'OP, MA, Computer Science Corp, Tails Church, VA; 
Texas Instruments, Dali as, TX. 

244 

* ■ »v **!•*" .       c 



Program Element:  #63226F 

DoD Mission Area: Electronic and Physical Sciences 
(ATP), #551" 

Title:  DoD Common Programming Language (Ada) 

Budget Activity: Advanced Technology Development, #2 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

(U)  1.  FY 1981 and Prior Accomplishments:  The language was retined in resronse to language standardization activities. 
Ada was designated Military Standard 1815 in December 1980. American National Standards Institute (ANSI) procedures 
were initiated to establish Ada as a national standard. An effort to provide Ada programming courses at the Air Force 
Academy and West Point was successfully completeo. Competitive designs were initiated for Ada Programming Support En- 
vironments. Development of an Ada Compiler Validation Capability was initiated. 

(U) 2.  FY 1982 Program: ANSI standardization activities are being completed, NATO and International Standards Organi- 
zation (ISO) procedures are being initiated.  The initial Ada Compiler Validation Capability will be operated by a 
Compiler Validation Office»  Development of Ada Programming Support Lnviroruuuili will continue. Conventions will 
be defined for interfaces between tools, users and data beses.  Standard library and applications library requirements 
will be defined and implementations initiated.  Conventions for reusable Ada software components will be developed. 
Style and documentation standards will be ci^rined, A software development methodology with supporting tools based on 
Ada will be defined. Ada Training and i>t .seated support facilities will be initiated. 

00  3.  FY 1983 Planned Program:  Standardization activities will continue, ""he kda  Compiler Validation Capability will 
be completed.  Development of more advanced compiler validation facilities and performance benchmarks will be ini:iated. 

Development of libraries will continue* The initial Ada Programming Support Environment will be available.  Projects 
will begin to use Ada.  Development of programming support tools will continue.  Piogrammers ^ill be trained in the use 
of Ada  la commercial network based Ada progamming courses.  Public review and comment on the definition of a software 
development methodology based on Ada vill be solicited. 

^' **•     *VY 1984 Planned Program:  NATO and ISO (tanriardizat ion activities will continue along with development of com- 
piler valid:;« ion capabilities,  Ar. etfort to provide a Formal Semantic Definition of Ada that is mathematically precise 
will be pu/sued.  Large scale training of military personnel in Ada will be undertaken. A Full Ada Programming Support 
Environment (APSE) development will be underway as well as APSE rehosta on different manufacturers' computers Specific 
tool developments to support a software development methodology will be initiated.  Several major weapon system develop- 
ment programs will be us-ng Ada. 

(U) c:<.     Program to Completion:  This is a continuing prog-'am. 

(U) 6.  Mi 1esj ones:  Not Applicable. 



FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #63227F 
DOD Mission Area: Environmental and Life Sciences (ATP), #552 

(U) RE-SOURCES (PROJECT LISTING) ($ in thousands): 

Title; Advanced Simulator Technology 
Budget Activity: Advanced Technology Development, #2 

Project 
Number Title 

TOTAL FOR -ROGRAM ELEMENT 

2363 
2743 

Advanced Visual Technology System 
Advened Simulator Concepts 

FY 1981 
Actual 

3,163 

3,163 

FY 1982 
Estimate 

2,192 

2,192 

FY 1933 
Estimate 

FY 1984 
Fstimate 

10,739        6,941 

8,389 
1,850 

6,841 
100 

Additional 
to Completion 

Continuing 

8,000 
28,000 

Total 
Estimated 
Cost   

Not Applicable 

35,213 
30,009 

The Air Force must train and maintain a skilled force of combat-ready 
>ilots. Improved simulator training technology is essential in order to meet this requirement. Currently, air-to-air, 
iir-to-ground, and terrain-following simulator training is limited by the lack of visual scene detail and complexity, and 
Jisplay brightness and resolution. This program element supports werk in the training ana personnel category of TRAINING 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: 
pilots. 
ai 
display Dngntness and resolution,    ihis program element supports werk in the training ana personnel category 
DEVICES AND SIMULATION.    It develops subsystems to improve the performance capabilities of flight simulators, with special 
emphasis on developing and demonstrating improved visual  image generation and projection techniques to provide more adequate 
visual displays for combat mission trüi.iing.    In the visual display area, significant improvements in display resolution, 
brightness and the number of responsive moving targets will be possible.    Advanced image generation techniques will be 
developed to provide more complex ana realistic combat scenes for training.    This proqram will also demonstrate the 
feasibility of using helmet mounted display technoloqy as a low cost transportable alternative to the large pancake window 
or dome displays currently used for providing wide field of view visual scenes. 

(ti) BASIS FOR FY 1983 RDT&E REQUEST:    Detailed designs will be completed and fabrication started on an advanced computer 
image generator    This device will provide complex visual scenes for flight simula;ors which will enable them to provide 
realistic air-to-ground combat training.    Development   -ill continue on high brightness, high resolution visual display:, 
which can provide multiple high resolution targets for   uoth air-to-air and air-to-ground combat training.    A program will 
also be initiated to develop a Combat Mission Trainer utilizing a helmet-mounted visual display.    The use of a 
helwet-mounted display should provide a high quality visual scene for fighter aircraft training, which should cost 
significantly less than the current large field-of-view visual displays and can be used for a transportable flight simulator. 
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Program Element: I63227F Title: Advarcad Simulator Technology 
DOD Mission Area: Environmental and Life Sciences (ATD)f #552     Budget Activity: "Advanced Technology Development, #2 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

(U) OTHER APPROPRIATION FUNDS: Not applicable. 

FY 1981 

3,170 

Total 
FY 1982       FY 1983       FY 1984       Additional Estimated 
Estimate     Estimate     Estimate     to Completion     Cost 

2,200   4,500 Continuing  Not Applicable 

Pi"? 

^.'1** 

"■'I' 



t 

F.'ogram clement:    #63227F Title:    Advanced Simulator Technology 
DOD Mission Area:    Environmental and Life Sciences (ATP)» #552 Budget Activity:    Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION:    The program supports the Air Combat Tactics and Training thrust of the Air Force 
Human Resources Laboratory (AFHRL).    ' 
aircraft simulators.    Project 
image projection systems.    Subsianti; 
advances in scene detail, complt 

display multiple, high-resolution targets across the entire visual scene.    This capability should eliminate the predicted 

image generate.. 
associated light valve displays to helmet-mounted optics.    The entire CMT, consisting of the visual system cockpit, and 
instructor/operator station, will be modular in construction and transportable.    This will make it possible to use aircraft 
siiuulaiors at the squadron level.    A future project will develop an advanced non-edge computer image generation system 
which should have even greater scene detail and image complexity at a lower overall system cost.    Such non-edge image 
generation technclcgy currently works for non-real-time applications, but anticipated advances in integrated circuit and 
related computer hardware will be required before it will be feasible for large scale real-time (30 or 60 hertz update 
rates) simulator applications. 

nj) DELATED ACTIVITIES:    Related program elements:    61102F, Defense Researcn Sciences; 62?0^F,  Training and Simulation 

ing.    Both at the working ._ 
headquarters  levels, there is continuing interlace and close coordination among the Army, Navy, and Air Force jn simulation 
for training purposes.    The Air Force Haman Resources Laboratory as the Air Force Systems Command laboratory focal point 
for training simulation technology, closely monitors all significant research and development being conducted by othe;' 
Department, of Defense, National Aeronautics and Space Administration, and industrial organizations to eliminate 
redundancy.    A major interser vice cooperative effort involves a jointly funded effort with the Army Program Manager for 
Training Devices to develop improved silicon light-valve projector technology.    Close coordination within the Air Force 
user community is also ensured by semiannual  research and development coordinating meetings between AFHRL, the Aeronautical 
Systems Division and the Major Commands (TAC9  SAC, MAC, ATC).    These meetings were held in April and November   1981. 

(U) WORK PERFORMED BY:    The program is performed Sy the A*? Force Utnan Resources Laboratory through the Operations 
Training Division, Williams Air Force Base AZ.    Major contractors are:    Huynss Aircraft Company, FiOlerton CA; General 
Electric Company, Daytona Beach FL; Scdern,  Limeil-Brevannes, France. 
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Program Element:    #63227F 
DOD Mission Area:    Environmental and Life Sciences (ATP), #552 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title:    Advanced Simulator Technology 
Budget Activity:    Advanced Technology Development, #2 

1. (U)    FY 1981 and Prior Accomplishments:    A prototype color nolographic lens to replace the currently  ised infinity 
optics systems (colligating lenses) was demonstrated.    This technology provides substantial size and weight savmqs with no 
loss in image clarity*    A wide field-of-view refractive optics system was also developed for large-cabin simulators.    This 
system provides advances in refractive optics by reducing image and color distortion, and enlarging the viewing volume. 
Two noteworthy advances in image projection technology were also developed.    A color liquid-crystal  light-valve projector 
was completed and is serving as a demonstration of progress in liqht-valve projector technology.    Two 2-inch breadboard 
demonstration projectors were completed which have higher resolution than the demonstration projector and offer multiple 
very high resolution moving targets.    Each device illustrated a different apprcach to the light-valve projection concept 
for providing higher brightness  and higher resolution displays.    One projector was built around a solid-crystal  light-valve 
while the other utilizes  liquid-crystals.    Development of both light valve projectors is continuing to improve brightness, 
resolution and target size.    The preliminary design review for a new computer image generator was held ^nd the designs 
approved.    Mapping details of the Nellis AFB range were obtained for the Advanced Visual Technology System (AVT3) date base. 

2. (U)    FY 1982 Program:    The electronics design of an advanced computer image generator will conli'iue.    This device 
will provide adequate visual scene for training air-to-air and air-to-ground combat mission tasks in a flight simulator. 
A low level of effort will continue on the development of an advanced prototype light valve.    Progress on the FY 1982 
program has been delayed, due to a shortage of funding, causing    Project 2363, the Advanced Visual Technology System 
(AVTS), to be stretched with many FY 1982 efforts being delayed until FY 1983. 

3. (U)    FY 1983 Planned Program:    The critical design review of the computer image generator (CIG) program will be 
conducted.    After the final designs are approved, the contractor will procure the necessary electronic hardware items aiid 
begin fabrication of special purpose visual  image processors for the system.,    Many   engineering design tasks and the order 
of long lead time hardware items have been delayed from FY 1982.    Thus, in FY 1983, the contractor will require greatly 
increased funding in order to obtain all the required hardware items and expedite completion of the design engineering, 
fabrication and test of the first in plant prototype hardware.    It will also be necessary to purchase and install at least 
ten current state-of-the-art light valves for single and dual  (miniraster capable)  light valve displays on the Advanced 
Simulator for Pilot Training (ASPT) so -.n*t tne image generator can be installed on the ASPT as soon as  it is completed in 
FY 1984. This will permit the rapid demonstration of the advanced CIG system and the conduct of training effectiveness 
research studies which are urgently required to define hardware requirements for operational trainers.    The development 
effort will progress on the advanced solid crystal  light valve projector which will be capable of higher resolution, high 
brightness, u.id multiple moving target presentations (electronic minirasters).    In addition to the large simulator system 
AVT5 development, d new project will be initiated to develop a Combat Mission Trainer (Chi) utilizing a helmet nuunted 
visual display.    The use of a helmet mounted display should produce a high quality visual scene which can be used in a 
transportable Combat Mission Trainer.    This helmet-mounted d-splay system should also have a lower cost than the large 
wide-angle visual displays used on current simulator?.    During this year t*>e CMT computational system will be procured, a 
generic fighter cockpit constructed,  and the design of the  instructor-operator stä.ion completed. 
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Program Element: I63227F 
OoD Mission Area: Environmental and Life Sciences (ATP), #552 

Title: Advanced Simulator Technology 
Budget"Activity: Advanced Technology Development, #2 

4. (U) FY 1984 Planned Program: The development and manufacture of the Project 2363 computer image generator will be 
completed. Tha computer image generator will then be installed at AFHRL/OT and integrated with the light valves procured 
for its immediate installation and simulator utilization. The rapid installation «nd utilization of the computer image 
generator win enable AFHRL to conduct the initial training effectiveness stadies  The results of these research studies 
are urgently required by the Simulator System Program Office, TAC arc! SAC before they make final procurement decisions on 
the visual system requirements for th^ Tactical (F-16, F-15, A-10) end Strategic (B-1B) Air Commands. The development of a 
prototype solid crystal light valve projector will progress towards completion In TY 1985. Software development for the 
Combat Mission Trainer (CMT) will be completed. The projectors for the helmet mounted display will be procured and the 
complete system integrated. The laboratory demonstration model of the fiber optic helmet mounted display will be 
completed» and training effectiveness research rill be conducted in order to define the training system requirements for 
developing this laboratory demonstration system into a transportable CMf. The engineering design for the transportable CMT 
hardware will b:>gin. 

5. (U) Prugram to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable. 

7. (U) Resources: Not apolkable. 
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Project: #2363 
Program Element: #63227F 

DoD Mission Area:    Environmental and Life Sciences (ATP), #552 

Title:    Advanced Visual Technology System 
Title:   Advanced Simulator Technology 

Budget Activity:    Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION:    This project provides for the development and installation of an advanced computer 
image generation system on the Advanced Simulator for Pilot Training (ASPT).    The Advanced Visual Technology System (AVTS) 
represents a two-pronged approach to advancing the state-of-the-art in visual  simulation technology and demonstrating the 
utility of this technology for critical Tactical Air Force (TAF) training requirements.   One development prong will develop 
an advanced multi-channel  (10 channels) computer image generation (C!G) system that will be capable of meeting all the TAF 
training requirements for scene detail and complexity.    The other development prong will develop an advanced prototype light 
valve that will be capable of meeting all the TAF training requirements for visual display resolution, fine detailed target 
images (miniraster inserts), scene brightness and contrast.    The combination of the advanced CIG and light valve displays 
will produce c research visual  simulation system which is more than adequate to demonstrate and define the TAF simulator 
hardware training requirments.    These Simulator visual system requirements issues concern many CIG and display hardware 
parameters such as edge and circle feature density and utilization, surface texturing, point feature density, ojject spacing 
arid utilization, general data base complexity and requirements, maximum range for cue generation, shadows and brightness 
gradient:?, planar versus non-planar terrain, edge smoothing, area(s) of interest implementation (for fine detail), visual 
field-of-view, color, contrast, display persistence, display resolution, geometric distortion, inter-channel mismatch, and 
disparities between visual displays and other cockpit displays (sensor, radar, etc.).    Many of the CIG and some of the 
display hardware parameters can be investigated with current prototype state-of-the-art light valve displays.    The AVTS CIG 
will be implemented as soon as possible with interim light valve displays and new dirplay optics in order to obtain research 
answers to many of the parametric questions listed above as soon as possible.    The advanced prototype light valve will be 
completed and units will be installed on the ASPT at a later date. 

(u) DELATED ACTIVITIES:    Same as the program element. 

(!J) WORK PERFORMED BY.    Same as the program element. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:    Project 2363 is  the only active project  in FY 1981 and FY 1982. 

**  W    FY 1981 and Prior Accomplishments:    This project was  transferred to a different laboratory division in 1980 and 
restructured in July i960.    Ine 1381 and prior accomplishment are listed under tho program element. 

2.  (U)    FY 1982 Planned Program:    Same ^s the program element. 

•>•   (UJ    FY 1983 Planned Program:    Covered under the program element. 

4-  (,J)    FY 1984 Planned Program:    Covered under the program element. 
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Project: #2363 
Program Element: #63227F 

DoD Mission Area: Environmental and Life Sciences (ATP), #552 

Title: Advanced Visual Technolcgy System 
Title: Advanced Emulator Technology 

Budget Activity: Advanced Technology Development, #2 

5. (U) Program to Completion: The prototype advanced light valve display will be completed in FY 1985. When its 
development is completed and the accomplishment of the advanced design specifications have been demonstrated, production 
model light valves will be ordered and installed on the Advanced Simulator for Pilot Training (ASPT). The total replacement 
of the ASPT visual system displays, including spires, will occur over the FY 1985 through FY 1988 time period. 

6. (U) Milestones: N"* applicable, 

7. (U) Resources: 

FY 1981 
Actual 

RDT&E 3,163 

8.  (U)    Comparison with FY 1982 Descriptive Summary: 

RDT&E 3,170 

FY 1982       FY 1983       FY 1984       Additional 
Estimate     Estimate     Estimate     to .ompletion 

2,192 

2,192 

8,889 

4,500 

6,841 8,000 

3,773 

Total 
Estimated 
Cost 

35,213 

19,443 

The difference between the current and FY 1982 descriptive summary is due to tm riajor factors.    The first factor is 
increased costs due to program delay and -treten resulting from insufficient funding primarily In FY 1982.    The original 
cost estimates were based upon completion of both the computer image generator and prototype light valve in FY 1983.    Severe 
fundi.ig shortages  in FY 1982 will delay the completion of the computer image generator until  late ii FY 1984 and the 
prototype light valve until FY 1985.    The second major factor producing increased co^ts is the previous la<~k of accurate 
cost estimates for production copies of the prototype light valve projector.    The projector development has now progressed 
to a point where cost estimates can be obtained.    The early production model   light valves and associated display hardware 
are *-stiir(ateJ to cost $500K i&ch.    Fourteen light valve displays p^us spares are required for both cockpits ef the Advanced 
Simulator fcr Pilot Training.    This  light valve cost generated the $8,0ÖCK figure for "Additional tr Completion,"    Pr-qram 
stretch    osts are primarily reflected in FY 1983 and FY 1984.    General   ,,if Utionary increases also increased the outycar 
costs ii   the stretched program. 

or 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: A63231F 
DOD Mission *rea: Environmental and Life Sciences (ATP) #552 

(II) RESOURCES (PROJECT LISTING) ($ in thousands): 

Title: Crev Systems Technology  
Budget Activity: Advanced Technology 

Development #2  

Project 
Number   Title 

FY 1931 
Actual 

FY 1982 
Estimate 

2830 

TOTAL FOR PROGRAM ELEMENT 

Advanced Life Support Systems 

FY 1983 
Estimate 

4,C55 

4,055 

H  1984 
Estimate 

3,905 

3,905 

Total 
Additional    Estimated 
to Completion Costs 

Continuing 

Continuing 

Not 
Applicable 

Not 
Applicable 

(LI) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Front line tactirai aircraft have performance envelopes, mission 
tactics and laser chreat which can easily overwhelm the life support systems needed *.e protect and sustain pilots, 
This program will provide the technology base development required to prove new concepts for protecting aircrew 
maneuvering under high gravitational forces (G-forcdf), rapid altitude changes, and eye a posure to lasers. 

(Ü) BASIS FOR FY 1983 RDT&E REQUEST: Existing aircrew life support equipment represent old design concepts gradually 
improved by incremental advances in materials and electronics-.  Integrated design concepts fok' maneuvering acceleration 
protection, altitude protection, and helmet/visual protection arf. n^t available. This program will develop and 
integrate several technology advances which offer significant increases in pilot p-otection and performance. These 
include uniform pressure suit G-protection to increase G-omet tolerance by 25 percent and maximum G-toleranee time 
by over 100 percent; on-hoard oxygen generation subsystems for two-man crews; and, development of laser rrrtec.tive 
eye shields against specific Warsaw Pact threats. 

(,J) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Not applicable. This is en FY 1983 new start. 

(u> OTUfcR APPROPRIATION FUNDS:  Not applicable. 
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Project: #2830 
Program Element: //63231F 

DOD Mission Area: Environmental and Life Sciences (ATP) #552 

Title: Advanced Life Support Systems 
Title: Crew Systems Technology 

Budget Activity: Advanced Technology 
Development #2  

(U) DETAILED BACKGROUND AND DESCRIPTION: Existing fighter aircraft can sustain maneuvering gravitionai forces 
greater than 7 G with onset rates greater than 6 G per second, have altitude capabilities well above 50,000 feet, 
require excellent cut-of-cockpit vision because of tactics, and require new aircrew protective concepts against, 
unconventional weapons threats. Existing life support equipment represents old design concepts which have made the 
aircrew a limiting factor in total system performance, well below the performance capability of present day tactical 
aircraft. On-coming improvements in tactical aircraft technology will further widen the gap between aircraft and 
pilot capabilities. These improvements include increased maneuvering available from composite materials applications 
and higher thrust, lower weight turbine engines, unconventional maneuvering regimes being tested, increased use of 
laser designators, and more ra.^id turn-around capabilities afforded by various combat support and armament initiatives. 
Although life support technology has been relatively dormant for 10 years, recent exploratory advances in several 
techuology areas offer considerable promise for future systems. Recent laboratory centrifuge experiments have 
demonstrated that uniform pressure g-protection, in combination with the Air Force High Flow Ready Pressure G-valve, 
can increase C-tolerance time by over 100 percent at high G-onset rcte*. Combinationi  of uniform pressure with upper 
body protection offer considerable promise to extend altitude protection above the 50,000 feet limit for fighter 
aircraft.  Advances in materials technology indicate coated polyctTbonat^s otfer narrow band absorption of specific 
threat laser wave lengths without degrading the remaining spectrum needed for human vision. These promising 
technologies will be developed to the laboratory brassboard stage, end integrated to provide a demonstration article 
for liuman compatibility testing. 

(U) REIJVTED ACTIVITIES: This program depends on technology development in the areas of materials and electronics 
conducted by other laboratories. Formal agreements with those laboratories are in effect  The transition 
organization for this program in  the Aeronautical Systems Division, Life Support System Program Office* This program 
and a!"' technology plans have been formally approved by the Aeronautical Systems Division.  In addition, life support 
Research, Development, lest and Evaluation (RDT&E) activities of ^he three military services are coordinated through 
the Triscrvice RDT&E Steering Group reporting to the Joint Logistics Commanders. Laser protective technology is 
coordinated additionally through the Triserviee Laser Hardened Materials and Structures Group, chaired by the Office 
of the Under Secretary of Defense for Researcn ai.d Development. 

(U) WORK PERFORMED BY:  This program will be performed by the Aerospace Medical Division through its two laboratories, 
the Air Force Aerospace Medical Research Laboratory, Wright-Patterson AFB OH, and the United States Air Force School 
ut Aerospace Medicine, Brooks AFB TX. This program will be primarily contractual, but does not yet have « contract 
history 
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Project: #2830 
Program Element: 063231F 

DOD Mission Area: Environmental and Life Sciences (ATP) #552 

Title: Advanced Life Support Systems 
Title: Crew Systems Technology 

Budget Activity: Advanced Technology 
Development $2  

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i. (U) FY 1981 and Prior Accomplishments: Not applicable 

2'   (U) FY 19S2 Program: Not applicable. 

3. (U) FY 1983 Planned Program: This program starts in FY 63. Initiation of an integrated life support ensemble 
will begin that is aimed to provide protection at a sustained vertical gravitational force of 9G, 60,000 feet altitude, 
and 50° C cockpit ambient temperatures. Development will begin on: an oxygen mask that will provide positive pressure 
breathing and be compatible with On-Board Oxygen Generation Systems; a dual port regulator for oxygen delivery, and 
pressure for anti-G protection and chest countei pressure; and, a multicrew oxygan generation system. 

4. (U) FY 1984 Planned Program: Multiwavelength laser filter material will be demonstrated for helmet/visor 
integration. The uniform pressure G-suif., counterpressure garment, and liquid cooled garment will be in the final 
development stages. The integrHlion laboratory will  be competed and initial pliase of ensemble integration will begin. 

5. (UJ Program to Completion: This is a  continuing program. 

6. (U) Milestones; Not applicable. 

7. (U) Re3ourr.es:  Not applicable. 
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FY  1983 FDT&E DESCRIPTIVE SUMMARY 

Program 
DOD 

Element:    J63245F 
Mission Area:    Engineering Te chnology  (ATD), #553 

Title: 
Budget 

Advanced fig 
Activity: 

liter Technology Integration (AFTI) 
Advanced Technology Development, #2 

(Ü)   RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY   1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 

TOTAL.   TOR PROGRAM ELEMENT 10,333 11,855 10,967 14,570 Continuing Not applicable 

2061 

2568 

2682 

Fighter  Attack Technology 
(AFTI/F-16) 

Mission AdapLive  Wing 
(AFTI/F-111) 

STOL  Fighter Technology 

3,300 

6,853 

6,000 

5,855 

5,657 

5,210 

100 

4,200 

2,699 

7,671 

(U)   BRIEF DESCRIPTION OF ELEMENT AND MISSION NEFD: This progr am will develop and demonstrate  in flight, separately and 
in combination,  advanced aeronautical  technologier that  can  substantially enhance  the  ccmbat potential and  iraprove   the 
survivaLillty of our  fut »re military fighter/attack aircraft.    The  Digital  Flight Control  System and Automated Maneu- 
vering Attack  Sj stem  (AMAS)   technologies developed  ander   PE 63205F,  Flight  Vehicle  Technology,  will be   integrated arid 
flight  demonstrated on the   F-16  testbed  under  project  2061  of  this PE.    Testing  several  technologies on  the   same  test 
vehicle  reduces costs and  facilitates the   integration of  these  technologies.    Project  2368 will develop and demonstrate 
in  flight   the   giaoth skin variable  camber  Mission Adaptive  Wing concept on an F-lll  test  vehicle.    Project  2682 will 
Jcveiop  Short  Takeoff and Landing  (STOL)   applicable  technologies addressing the  need for  future  fighter  aircraft  to 
operate   from dcaaged runways.    The   selection of candidate  technologies for  integration in the  program is carefully 
weighed   in each case   to provide  maximum benefit  and mission relevance   for   the   testbed demonstration aircraft. 

<ü>   BASIS  FOR F£Y   198 3  RPT&2 REQUEST:     A new project,  STOL  Fighter  Technology  (previously Advanced  Survivable  Fighter 
Technology),   is planned  to  start   In  FY   1983.     This project  will  develop a  thrust  vectoring/thrust  reversing  two dimen- 
sional  nortie,  rough/soft  field   Unding gear   system and other  STOL  (Short Takeoff and Landing)  related  technology 
options for  future  STOL  fighter  aircraft.     The program addresses  the   serious runway denial problem facing  future 
tactical  aircraft at   forward  bates.    The  Mission Adaptive  Win.? program will accomplish flight  testing of  the  manually 
controlled wing  to determine optimum wing camber  settings for efficient operation  in a wide  variety of   flight envelopes. 
FUgitt   U-atlng  of   the  Advanced  Fighter  Technology  integration  F-16 equipped with a  Digital  Flight  Control   system BX\<\ 

forward  canards providing  Independent   six degree-cf-f:eedom flight  control  will  be  completed  in  FY   1983.    The  Digital 
Flight   Control   system provides a selection of  task-tailored control   laws for optimum aircraft  performance   in a  variety 
of  missions.    The  aircraft will  then be  modified with the  Automated Maneuvering Attack System  (formerly known as the 
Integrated  Flight/Fire  Control  III  system)  to demonstrate enhanced combat effectiveness and greater  aurvivability. 
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Program Element: #63245F 
DOD Mission Area: Engineering Technology (ATP), #553 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

TOTAL   FOR PROGRAM ELEMENT 10,400 

(U)  OTHER APPROPRIATION FUNDS:     Not applicable. 

FY   1982 
Estimate 

12,100 

Title :    Advanced  Fighter Technology Integration  (AFT7) 
get  Activity:    Advanced Technology Development,~T2 

FY   1983 
Estimate 

12,900 

FY  1994 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not applicable 
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Program Element:    #63245F 
DOD Mission Area!    Engineering Technology (ATP), #553 

Title :    Adv£nc*d  Fighter Technology Integration  (AFTI) 
Budget Activity:    Advanced Technology Development ,~T2 

(U)   DETAILED BACKGROUND AND DESCRIPTION:    Exploratory development efforts perfor-oed during past years have  identified a 
number   A oromising aeronautical  technologies that  offer large  improvements in capability    nd  survivability over current 
fighter   systems.     In order  tc provide   systems developers the assurance  needed to build  trctical combat aircraft using 
these advanced technologies,   it  is necessary that  they first be validated in flight.    The  Advanced  vighter Technology 
Integration  (AFTI)  program will develop and demonstrate  In flight   selected  technologies identified  in these exploratory 
development efforts.    These  technologies include  independent  six degree of-freedom control couple' with  the  versatile 
Digital  Might Control  System, an Integrated Flight/Fire  Control  system coupled with a Forward Looking  Infrared  (FLIR) 
sensor/tracker, an advanced pilot/vehicle  Interface  to reduce pilot workload and a  snjooth ski a variable  camber wing 
(Mission Adaptive Wing)   for mission versatility.    Thrust  vectoring,  advanced high  lift   systems,  and other   technologies 
applicable   to  Short  Takeoff and Landing concepts will  oe developed and validated  in this program, 

(U)   RELATED ACTIVITIES:     This program  is using  the  Advanced  Fighter TecnnMogy  Integration  (AFTI)   F-16  test  vehicle   to 
test  the  Digital  Flight  Control  Syrern and Automated Maneuvering AttacY  S/str« <:ecLnoIogies developed under  PE 63205F, 
Flipht Vehicle Technology.    This program wil*  si - »  flight validate   the  Integrated  flight/propulsion control   system and 
pilot/vehicle  interface  for  Short   Tafceof' end L. nUlng  (STOL)  mode  operation being developed unde*-  PE 63205F.    The  AFTI 
program  is related  to  PE 63230F,  Advanced Tadical  Fighter.    The  AFTI program develops and  validates  technology  items 
on a demonstrator aircraft  which will  then  be  available   for   incorporation in  the  design of  the  Advanced  Tactical 
Fighter.    The AFTI program is a joint  program wUh  the  National Aeroitautlcs and  Space  Administration and  is laanaged 
under an approved Memorandum of Under sending.    The   Digital  Flight  Control   System development  in project   2061   is jointly 
funded  bv  fie  Navy. 

(U)  WORK PERFORMED BY:     This program is managed  by  the  Air  Force  Flight  Dynamics Laboratory,  Wright-Patterson Air 
Force  Base, OH.     Contractors #.w€  General  Dynamics Corporation,   Kt.  Worth,  TX  fo-  project  2061;  and  The  Boeing Company, 
Seattle,  Vk for project  2S68.     Flight   testing for  both projects will be  performed  jointly  by  D.:yden Flight Test  Center 
and   the  Air   Force   Flight  To»*:    .enter at   Edwards Air   Force  Bas«,  Cä. 

(i!)   PROGRAM ACCOMPLISHMENTS AND  FUTURE  PROGRAMS: 

*•     ^   FY   19!U  and  Prior  Accomplishments:     Software  development   for   the  Advanced  Fighter  Technology   Integration 
F-16   tosv   vehicle  equipped  with  the  Digital   Flight   Control   System,   direct   side   force  and  direct   lift  control,  and 
weapon   line  pointing  features continued  throughout   «Y   1981.    The   flight   test   scheduled  for   late  FY   1981   and repeated 
In  the   FY   1982  RD'i&E Descriptive   Sumtdary was postpo.ied  due  tc  software   integration problems  incurred during  th*  verifi- 
cation and  validation  testing   leading  to  fiist   flight.    Verification and  validation has now re*tu»ed  and   first   flight 
has been  rescheduled   for  mid-FY   1982.     Fabrication of   the   variable   camber   Mission  Adaptive  Wing  for   the   F-iP   testbed 
aircraft   oegaa on  schedule   in mid-FY   1981. 

?-•     ^   FY   1982  Planned  Program:     Caraplete  integration and  begin  flight  validation of   the  Digital  Flight  Control 
Syntes and  independent   six degree-of-f re«duu control  capability on  the   F-16 te it  vehicle.    The  new project,  STOL  Fighter 
Technology   (foraerly known as Advanced  Survi-.ahle   Fighter  Technology),  which was described  as a FY   1982   star:   in  the 
FY   1)82  RDT&E Descriptive  Summary has been postponed to a  late   FY   1983  start.     Reduction  in  FY   1983  funds  (air* 
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Program Element:    #63245P 
COD Ml3sion Areas    Engineering Technology (ATP), #553 

Tide:    Advanced Fighter Technology IntegratJen  (AFTI) 
Budget Activity:    Advanced Technology Ttevelopmen*-,,  #2 

described under  the  FY  1983 Planned Program)  precluded  funding  STOL  Fighter Technology  throughout  FY  1983 and  forced 
cancellation of tire planned FY  1982  start.    First  flight of rhe  Mission Adaptive Wing has been postponed from late 
FY  1982 to early FY  1983 du«  to (1)  an under estimate of the  tii&e required for  -safety of fHrht reviews prior  to first 
flight and  (2) earlier incorporation of the Automatic  Flight Control   System hardware  for  the  second phase  of  flight 
testing» 

3.     (U)   FY  1983 Planned Program:    The  STOL  Fighter Technology program (previr »sly Advanced  Survivable  Fighter 
Technology)  will begin in late  FY  1983.    This program will integrate a two dimensional thrust vectoring/reversing 
nozzle,  an advanced high lift   system,  and rough/soft  field  landing gear on a  selected  testbed aircraft.    The program 
is intended  to address the  runway denial  threat posed  by enemy attack of our  forward  located air  bases.    A 50 perent 
reduction  in takeoff distance  and  80 percent  reduction  in  landing distance will be  demonstrated with no decrease  in 
range  or  payload over  current  fighter aircraft.    The  Mission Adaptive Wing will begin  flight validation on the  F-lll 
testbed  in early FY  198"*.    The  Mission Adaptive Wing flight  test program will be accomplished  in two phases.    Phase   1 
will  require   in-flight manual   setting of  the  wing camber which will determine  optimum camber  settings for a wide  range 
of   flight  conditions.     Phase   TT  vill  add an Automated  Flight  Control   System to allow automatic and  instantaneous control 
of wing cambar  for  gust alleviation and maneuver  load control»    Maneuver  load control  provides increased maneuverability 
by   shifting wing bending moments  inboard.     Phase   II  flight   testing  is  scheduled  to begin in  late   FY   1983.     i'he  Automated 
Maneuvering Attach System  (AMAS)   flight demonstration on  the  F-16  test  vehicle  will  begin in  late  FY   1983.    AMAS was 
designated  the   Integrated  Flight/  Fire  Control   III   system in the  FY   1982  RDT&E Descriptive   Summary.    AMAS adds an 
Integrated  Flight/Fire  Control   system,  a  Forward Looking  Infrared  (FLIR)   sensor/tracker  conforms!ly mounted  In  the 
right wing  «trake,  a helmet  mounted  sight,  and  a  Standard  Avionics Integrated  Fuze   (SAIF)   system to  the  F-16 vehicle 
which  is already modified with a  Digit."!   Flight  Control  System providing  independent   six degree~of-fieedom control 
capability.     Integration oi*  the  AMAS  technologies on  the  F-16 vehicle  provides a critical  demonstration of  technologies 
leading  to  single   seat,  night,  under  weather,  automated maneuverIrg attack.     The  SAIF development  provides the  capa- 
bility for   tn-flight   selection of  the  optimum dispersal pattern  for  wide  a   'a munitions.    Flight  validation of   the 
Digital   Flight   Control  System on the  F-16   chicle  will  ce .plete   in «aid-hY   i983.    The  reduction In FY   1983 funds from 
the   FY   19B2  Descriptive  Summary estimate   resulted   in delaying Initiation of   J.e  STOL   Fighter  Technology  program  fro.a 
hue   FY   1982   to   late   FY   1981. 

4. ('I)   KY   1984  Planned  Program:     Continue   the  Automated Maneuvering Attack  S/at.»n  flight  test on the   F-J6 vehicle 
throughout   FY   !98S with completion  in early  FY   198b.    Continue  the  STOL  Fighter Technology depign and Analysis through- 
out   FY   1984.     Complete   the   flight   validation  of   the   Mission  Adaptive  Wing equipped with  the  Automatic Flight  Control 
System  In   late   FY   1984. 

5. (U)   Program   .o  Cotsptet ion:     This  i *:  a  continuing   technology   base   progr»&. 

b*       U*   Milestones:     Not  applicable. 
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Project:    #206i Title:    Fighter Attack Technology (AFTI/F-16) 
Program Element:    #63245F Title:    Advanced Fighter Technology Integration (AFTI) 

DOD Mission Area:    Engineering Technology (ATP),  #553 Budget Activity:    Advanced Technology Development, #2 

(U)   DETAILED BACKGROUND AND DESCRIPTION:    This project develops and demonstrates in flight new aeronautical technolo- 
gies offering improvements in combat effectiveness and  survivability over current  fighter aircraft.    The program demon- 
strates these  technologies,  both separately and   "n combination, on the  Advanced Fighter Technology Integration F-16 
test vehicle.    Technologies to be demonstrated  include  direct  side  force  control,  direct  lift control and weapon line 
pointing using a Digital Flight Control  System integrated with a  forwarc   canard.    This system gives the aircraft inde- 
pendent  six degree-of-freedom control capability for  increased maneuvetability.    The  Digital  Flight Control  System also 
allows salection of ta&k-tailored  flight control  laws providing optimized aircraft performance  for air-to-air  comba:, 
bombing, and evasive maneuver.    Other  technologies to be  integrated and  flight  tested on the   same  aircraft  include 
advanced pilot displays and  the  Automated Maneuvering Attack System (AMAS)   linking the  fire  control  system to the 
flight  control  system of   tW.   aircraft.    AMAS will enable  the  aircraft  to  strike  a target without direct overflight  and 
will  increase  the  firing opportunity envelope  in air-to-air combat.    AMAS will  show a multiple  improvement in  surviv- 
ability against all  threats while maintaining conventional delivery accuracies« 

(U)   RELATED ACTIVITIES:    Project  2061   flight  tests technologies developed under  PE 63205F,  Flight Vehicle Technology, 
project   2506,  Control  if Flight.    Project  2061   is a joint project with both  the  National Aeronautics and  Space  Adminis- 
tration and with the  Navy.    The  integration of  the  Standard Avionics Integrated Fuze  (SAIF)   is a joint effort with the 
Air  Force  Armament Laboratory,  F.gUn Air  Force  Base,  FL  under PE 63601F,  Conventional Weapons. 

(U)  WORK PERFORMED BY:    This program is managed  by the  Air  Force   Flight Dynamics Laboratory, Wright-Patterson Air   Force 
Base, OH.    The prime contractor  for project  2061   is General  Dynamics Corporation,  Ft.  Worth,  TX.    Flight  testing will 
be  performed at  Dryden Flight Te6t Center as pert  of a joint  flight  test organization with the Air  Force  Flight Test 
Center,   Edwards Air  Force  Base,  CA under an approved  Statement of  Capability. 

(U)   PROGRAM ACCOMPLISHMENTS AND  FUTURE  PROGRAMS: 

1. (Ü)   FY   1931  and  Prior  Accomplishments:     Fabrication and modification of  the  F-16  test  vehicle equipped with 
Digital   Flight  Control  System and advanced pilot/vehicle  control and display functions were  completed in FY  1981. 
First   flight,   scheduled  in mid-FY   1982 awaits only  th.«s   integration of   the   software   that  controls the  DigUal   Flight 
Control   System.    The  Automated   Maneuvering Attack  System (previously the   Integrated  Flight/Fire  Control   III   system) 
continued  in  the  resign and  analysis phase   through 7Y   1981. 

2. (U)   FY   19S2  Program:    Begin the   flight  validation of  the  Digital  Flight  Control  Syste-i on  the  F-16  test vehicle. 
Begin  softuare  development and  fabrication cf  the  Automated Maneuvering Attack System  (AMAS).    The  Preliminary Design 
Review  for   the  AMAS  system was  held  in  IK'c   81. 

3. (U)   FY   1983 Planned  Program:    Begin flight validation of  the  AMAS technologic« on the  F-16 test vehicle  in  late 
FY   1983.    Complete  flight validation of thft  Digital  Flight  Control  System on the  £-16 vehicle  in mid-FY  1983.    The 
increase   in  FY   1933  funds for  the project  as compared  to  the estimate   in the   FY   1982 RDT&E Descriptive  Summary reflects 
a more  complex  software  Integration task than originally planned  for  the  Digital  Flight Control  Sysrer, and a resulting 
six month delay  ir. first   flight. 
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Project:    #2061 Title:    Fighter Attack Technology  (AFTI/F-16) 
Program Element:    #63245F Title:    Advanced Fljhter Tecnnology Integration (AFT1) 

DOD Mission Area:    Engineering Technology (ATP), #553 Budget Activity:    Advanced Technology Development,  #2 

4. (U)  FY 1984 Planned Program:    Continue  flignt validation of the  Automated Maneuvering Attack System and evalua- 
tion at   the Neilis test range  throughout FY   1984. 

5. (U)   Program to Completion:    This is a continuing technology base  program, 

6. (U)  Milestones:    Not applicable. 

7»     (U)   Resources: 
FY  1981 
Actual 

FY  1982 
Estimate 

RDT&E Funds 3,500 6,000 

8.     (U)   Comparison with FY  1982 Descriptive  Summary: 

RDT&E Funds 3,500 6,000 

FY  1983 
Estimate 

5,657 

4,700 

FY  1984 
Estimate 

Additional 
to Completion 

4,200        Continuing 

Continuing 

Total 
Estimated 
Costs 

Not applicable 

Not  applicable 

Increase   in FY   1983 funds due  to  six month delay in first  flight  of  the  F-16 test vehicle  because of  software  integra- 
tion problems. 
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Project:    #25o8 Title:    Mission Adaptive Wing  (AFTI/F-111) 
Program Element:    I63245F Title:     Advanced  Fighter Technology  Integration (AFTI) 

DOD Mission Are,*:     Engineering Technology  (ATP)» #553 Budget  Activity:    Advanced Technology Development, #2 

(U)   DETAILED BACKGROUND AND DESCRIPTION:    This project will develop a  smooth  skin variable  camber wing  system and  flight 
test  the   system on an F-lll  test aircraft.    The  wing box on  the  transonic aircraft  technology F-ill  test  vehicle  will  be 
fitted with the  variable  camber  leading and trailing edge wing  system.    The wing camber may be  tailored in  flight  to 
achieve  peak aerodynamic efficiency for  a variety of missions.    The  development will  Increase  aircraft  range  and maneu- 
verability and  is applicable  to  fighters,  fighter  bombers,   strategic bombers and possibly airlift aircraft,     initial 
flight  testing will evaluate  characteristics of  a manual variable   camber  control   system.    An automatic  flight  control 
system to vary camber  as a function of   flight  condition is being developed and will be evaluated after  the  manual   system 
trials. 

(U)   RELATED ACTIVITIES:     Project  2568 is a joint program with  the  National Aeronautics and  Space  Administration and  is 
managej  by a  signed Memorandum of Understanding. 

(U)  WORK PERFORMED BY:    This program is managed  by  the  Air  Force  Flight  Dynamics Laboratory, Wright-Patterson Air  Force 
Base, OH.    The  contractor  is the Boeing Company,  Seattle, WA.     Flight  testing will be  performed jointly by Dryden Flight 
lest  Center and Air  Force  Flight Test  Center at  Edwards Air  Force  Base,  CA. 

(U)   PROCRAh ACCOMPLISHMENTS AND  FUTURE  PROGRAMS: 

1.     (U)   FY  1981  and  Prior Accompliehments:     fabrication of  th«   variable  camber  Mission Adaptive  Wing began in mid-FY 
1981.    The   supercritical wing box of  the  transonic aircraft  techn'^ogy  F-lll  No.   !.3 will be  modified and  the  variable 
camber   leading and  trailing wing edges will  be   Installed.     Preliminary design review of  the  Automatic  Flight  Control 
System was held  in mid-FY  1981.    Wind  tunnel  tests on  the  wing were  completed  In early FY   1981.     Detail design of  the 
manually  controlled wing has  been completed. 

2'     (ü)   FY   1Q82  Program:     Design of   the  Automatic   Flight  Control   System  for   the  Mission Adaptive  wing will continue 
through  FY   1982.     Fabrication cf  the  manually controlled wing will  be  complete  in  FY   !982   leading  to first   flight  In 
Dec  82.     This  flight   test  has been delayed  three  mo iths from the  date  presented  in  the   FY   1982  RDT&E Descriptive   Summary 
due  to  (1)  an under estimate  of  the  time  required  for  safety of  flight  reviews prior  to first  flight and  (2)  earlier 
incorporation of   the  Automatic  Flight  Control   System hardware   for   the   second  phase  of   flight   testing. 

3.     (U)   FY  1983 Planned  Program:     Flight  validation of  tlte  manually controlled Mission Adaptive Wing begins In early 
FY   1983  and "ends  in  late   FY   1983. 

*•     ^U)   hl  1984 Planned  Program:     Flight  validation of  the  automatically controlled Mission Adaptive Wing begins in 
early  FY   198? and continues throughout  the  year.    The   flight  test  of  the  automatically controlled   system »ill  demon- 
strate  the  full potential  of   the  Mission Adaptive  Wing  for  providing Increased range/fuel economy,  an expanded  flight 
envelope, enhanced maneuverability   (tighter  turns and  direct   lift  capability), and gust alleviation. 
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Project: #2568 Title: Mission Adaptive Wing (AFTI/F-111) 
Program Eleaent: f63243F Title:  Advanced Fighter Technology Integration (AFTI) 

DOD Mission Area:  Engineering Technology (ATP), #553      Budget Activity:  Advanced Technology DevelopmentfT2 

5. (U) Program to Completion: This is a continuing technology base program. 

6. (U) Milestones:  Not applicable. 

7. (U) Resources: 

FY  1981 
Actual 

FY  1982 
Estimate 

RDT&E Funds 6,853 5,855 

8.     (U)   Comparison with FY   1982 Descriptive  Summary: 

RÜT&E  Funds 6,900 6,000 

FY   198* 
Estimate 

5,210 

5,300 

FY  198A 
Estimate 

Additional 
to Completion 

2,699 Continuing 

Continuing 

Total 
Estimated 
Costs 

Not  applicable 

Not  applicable 
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FY 1983 R0T5E DESCRIPTIVE SUMMARY 

Program Element: #63250F Title: Lincoln Laboratory 
DOD Mission AreT* Electronic & Physical Sciences (ATP), #551   Budget Activfty; Aavanced Technology Development, #2 

(U) RESOURCES (PROJECT LISTING) ($ In thousands): 

Project 
Number  Title 

TOTAL R)R PROGRAM ELEMENT 

FY 1981 
Actual 

22,452 

FY 1982 
Estimate 

22,117 

FY 1983 
Estimate 

23,079 

FY 1984 
Estimate 

25,898 

Additional 
to Completion 

Continuing 

Estimated 
Costs 

Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Lincoln Laboratory Program is a high technology research and 
development effort conducted through the provisions of a cost **e1mbursemen*; contract with Massachusetts Institute of 
Technology. Lincoln Laboratory Is operated a> a Federal Contract Research Center with manpower control administered by 
the Department of Defense. The fundamental objective Is to maintain a stable technology base In advanced electronics 
frorr which military systems may be developed. Utilizing this advanced electronics base, Lincoln actively engages In 
advanced research, primarily In the area of satellite communications, tactical technology, space surveillance, and radar 
techniques. Lincoln also provides technical advice and consultation to the military services and defense agencies. 

(U) BASIS FOR 1983 RDT&E REQUEST: This request will provide funds for a highly professional staff required to develop 
and maintain an advanced electronics technology base and conduct advanced research essential to national defense. Satel- 
lite communications technology development Is planned and is directed toward support of future strategic and tactical 
satellite communications systems. Space object surveillance and Identification technology development and system support 
efforts are planned to be continued. Research In radar techniques and development of radar system tra^s-offs Is also 
planned, budget estimates dre  based on manpower and material costs for similar, completed projects. 

(u* COMPARISON WITH FY 1S82 DESCRIPTIVE SUMMARY: 

FY  1931 FY 1982 
Estimate 

RDTÄE 
Procurement 

21,500 22,600 
Not Applicable 

FY 1903 
LV.imate 

24,100 

FY 1984 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

(U)    OTHER APPROPRIATION FUNDS:    Not Applicable 
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Program Element: »6325QF Title: Lincoln Laboratory 
DÖ0 Mission Area: Electronic & Physical Sciences (ATP), #551    Budgetlctlvity: Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION: Lincoln Laboratory was established 1n 1951 by the Air Force with participation 
by other agencies of the Department of Defense, The primary mission Is to conduct research and development pertinent to 
national defense, with particular emphasis on advanced electronics. The Lincoln program extends from fundamental inves- 
tigations 1n science through the development of electronic devices and components to the design, development, and field 
demonstration of conceptual models containing the new technology. Lincoln actively engages In advanced research, primar- 
ily 1n the areas of satellite communications, tactical technology, space object surveillance and identification, and 
radar techniques. Lincoln a1so provides technical advice and consultation to the military services and defense agencies. 

In order to provide policy and program guidance to the management of Lincoln Laboratory, a Joint Advisory Committee has 
been established. The Commander, Air Force Systems Command, 1s the Chairman; the Director, Defense Advanced Research 
Projects Agency, * senior officer from the Army and a senior officer from tne Navy are members. The Committee Is sup- 
ported by an Executive Group chaired by the Director of Sciences and Technology, Air Force Systems Command, with members 
from the Army, Navy, Defense Advanced Research Projects Agency and Defense Communications Agency. 

(U) RELATED ACTIVITIES: Additional efforts are planned to be funded by the following respective program elements. 
Re-Entry Systems, 63311F; Military Satellite Communications, 33601F and 63431F; Ground Electro-Optical Deep Space 
Surveillance, 63428F and I2424F; Space Object Identification, 31310F, 31022F, and 31015F; Strike and Weapons Guidance, 
62702F and 63601F; C3 Counter-measures, 62702F and 63601F; IFF, 63742F; Airborne Counter-measures, 64738F; Speech 
Technology, 33401F, 27417F, and 28010F; Multl dimensional Signal Precessing, 62702F. 

(U) WORK PERFORMED BY: Lincoln Laboratory, Lexington, MA, Is operated as a special laboratory of the Massachusetts 
Institute of Technology under contract with the Air Force and Is designated a Federal Contract Research Center. General 
policy and program guidance is provided by the Joint Advisory Committee in accordance with the provisions of the 
Departmen of Defense Plan for Administration of Lincoln Laboratory, dated 27 May 1975. 

(Ü) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*• ^ FY 1981 and Prior Accomplishments: Lincoln Laboratory's significant accomplishments include: doslgn of the 
Semi-Automatic'Ground Environment (SAGE) System; development of the Distant Early Warning (DEW) Line and BaMistlc 
Missile tarly Warning System (BMEWS) radar technology; design of foliage penetration Moving Target Indicator radars; 
development and testing of penetration aids for ballistic missile re-entry systems; development and fabrication o* 
Lincoln Experimental Terminals (LET-1 through LET 4) and a series of Lincoln Experimental Satellites (LES-i throuc», 
IFS-9), including the successful launch of LES-8 and LES-9 which demonstrated advanced military cosrrunicatlons technology 
and system capabilities; th* continued development of solid state technology and data systems which have supported the 
other major programs conducted by Lincoln Laboratory, a study of the use of a Microwave Landing Guidance System for air 
traffic control; and the development and demonstration of a Lincoln Training System designed tc facilitate se^f- 
instruction of technical subjects with a potential reduction 1n the cost of technical training. -» 
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Program Element:    I63250F Title:    Lincoln Laboratory 
DOD Mission Areal    Electronic & Physical Sciences (ATP), #551 Budget Activity:    Advanced Technology Development, #2 

2. (U) FY 1982 Program: Lincoln 1s continuing efforts 1n the auvanced electronics research area on electro-optical 
devices such as tuncble infrared lasers, Infrared imaging devices v\d hiqh speed photodlode detectors and Integrated 
optical circuits. A submlcrometer technology effort Is devoted to exploring x-ray lithography techniques for fabri- 
cating advanced solid state devices having dimensions well below 1 Micron. Research 1s also continuing on microwave 
devices involving toth semi-conductor and surface acoustic wave devices, microelectronics and digital Integrated circuits 
for use in such ar^as as radar signal analysis, speech processing and satel^te communications systems. The satellite 
communication program Is developing the technology to permit more effective military communlcations systems. The 
current efforts are directed toward a survlvable communications technology and on the conceptual design of a general 
purpose military satellite system. The guidance and control of air-to-surface weapons against mobile targets in a 
high-threat environment Is being Investigated. Support to the Ground Electro-Optical Deep S^ace Surveillance Program 
and development of advanced electro-optical camera and star/satellite processors will continue. 

3. (U) FY 1983 Planned Program: The Laboratory's advanced electronics effort will continue to provide a technology 
base that supports mission programs and Includes advanced development 1n digital Integrated circuits and solid state 
areas such as electro-optical sem1conductt>" devices, quantum electronics, surface acoustic wave devices, microwave semi- 
conductor devices and microelectronics, me x-ray lithography techriques for fabricating advanced electronic devices 
will be continued, as will infrared laser and infrared detector Investigations. Technology develorM»ent will be continued 
in support or future satellite communications systems. 

4. (U) FY 1984 Planned Program: The advanced electronics technology base efforts 1n solid state electronics and digital 
electronics "will continue! Satellite communications technology will cor.tHue In support of strategic and general ourpose 
satellite communications systems. The tactical technology program will be continued. Advanced radar techniques and 
technology transfer to developing programs Is also planned. 

5. (u) Program to Completion:    This 1s a continuing program. 

6. (U) Milestones:    Not Applicable. 

7. (u) Resources:    Not Applicable. 

8. (U) Comparison with FY 1*82 Descriptive Summary:    Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element.:  »63253F Title:  Advance Syetero Integration Demonstrations (PAVE PILLAR) 
Do!) Mission Area:  Electronics and Physical Sciences, #55)  Budget Activity:  Advanced^ Technology Development, 12 

(U) RESOURCES (PROJECT LISTING)(f In thousands) 

Project 
Number 

2734 

2?35 

2538 

Title 
PY 1981  FY 19c2   FY 1983   FY 1984  Additional 

Actual   Estimate  Estimate  Estimate To Completion 

TOTAL FOR PROGRAM ELEMENT - 6,774 16,421 34,566 

Advanced System Avionics (ASA) - 5,080 10,288 16,918 

Integrated Flight Oemonstrator (IFD) - 94 1,484 4,8 ;b 

Integrated Communlcatlc»Navigation- 587* 1,600 4,645 12,810 
Identification Avionics (ICNIA) 

Continuing 

Continuing 

Continuing 

43,600 

Total 
Estimated 
Costs 

Not Applicable 

Not Applicable 

Not Applicable 

63,248 

♦Project 2538 was transferred from Program Element 63T?7F, effective In FY 1982. 

<u> üüjg DESCRIPTION OF ELEMENT AND MISSION NEED:  Current avionics systems ar? major contributors to inadequate weapon 
system reliability and represent a substantial and increasing fraction of aircraft acquisition and support costs« The 
PAVE PILLAR program will exploit &  number of recent innovations in fyar.eas architecture, semiconductor technology, coa- 
putrr standardization, and computer software to integrate and sutomar.e avionics functions for advanced aircraft. Objec- 

tive* include operational performance improvements, very high mission reliability, fault tolerance, substantial reductions 
In both acquisition and support costs and reduction of crew workload In dense threat environments. 

(U; BASIS FOR FY 1983 RDT&E REQUEST:  Provides funds to: 

(U) Initiate dual development contracts for btassboard integrated airborne radio subsystems based on systea definition 
Wi»rlt completed In FY 1982. 

(U) Define compatible extension* to the current baseline avionics architecture to allow Incorporation of advanced con- 
cepts Involving proKramnMble color displays, high s^aed fiber optic multiplex busse*. fault tolerant computer architec- 
tures, and  software written In Ada, the DoD standard high order computer programming language. 

(U) Continue design and Integratl«.- -tudtes of teatbed aircraft suitable for low cost flight testing of integrated 
avionics systems.  Coöt estimates are ba»ed en Historical data from other advanced development prograas. 

267 

*&»! 



PrngnalE1?Ben^  l63253F                         Tltle: Advanced System Integration Demon» trat Ions (PAVE PILLAR) 
DoD Mission Area:  Electronics and Physical Sciences, #551   Budget Activity: Advan"cld~Te7Wroly~CvIl'o^el^r^  

<U> COMPARISON -J7.TH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
Actual 

FY 1982   FY 1983   FY 1984  Additional 
Estimate  Estimate  Estimate To Completion 

RDT&E 600 

(Ü) OTHER APPROPRIATION FUNDS:  Not Applicable. 

6,900 25,900 Continuing 

Total 

Estimated 
Costs 

Not Applicable 

(U) DETAILEDJACKCKOUND AND DESCRIPTION:  The Air Force Is conducting a concerted engineering and management effort to 
contain the rising cost, complexity, and proliferation of airborne electronic equipment (avionics) through a comprehen- 
sive program of avionics planning, standardization, and control.  Toward this end, AFR 800-28 which outlines new policies 
on acquisition and suppo-t, was published in September 1976,  A Deputy for Avionics Control hao been established to carry 
out avionics policy as stated in AFR 800-28.  The thrust of this effort is directed toward application of a family of 

standard a-chitectures to avionics systems In order to enhance recponsivenesE to new threats and thereby Improve capa- 
bility and survlvablllty.  The standard architectures will be based upon the concept of contmon, shared resources which 
are transferable across aircraft types and missions.  An early attempt at such an architecture was the concept success- 
fully demonstrated under Program Element 6?2W, Digital Avionics Information System.  The Digital Avionics Information 
System utilized a "core" avionics approach In which all on-board avlonlci shared common processing resources, a common 
multiplex data bus, a common set of controls and displays, and, In some cases, common software programs.  The rystem was 

designed in such a way that module« related to a given avlonlc function cat. be remove«!  updated and replaced without 
altering the function of other on-board subsystems.  Under such a concept, retrofit beoor*« nach less difficult and 
substantially less expensive since the manhours required to install a retrofit syste* can be reduced by &s m«;=h as 90 
percent.  Evolving from the Digital Avionics information System program were: MIL-STD-17S0A. th< Air Force Standard 
16-htt Computer Instruction Set Architecture; HIL-3TP -1589B, the Alt Force Standard Higher Order Language (J73); and 
MU-STJ-l>53b, the Department or Defense Multiplex Data Bus Standard.  These three standards form the architectural 
basis for all avionics development and retrofit programs.  Storting In FY 1982 th« PAVE PILLAR Program, will address 

future functional Integration employing a maximum of commonality and standardization. The avionics community has accepted 
the fact that the only cost effective approach to our pr-sent-day problems of proliferation, nonstandardlzation an<< 
unacceptable mission reliability of avionics system* is Increased functional Integration.  All electronic subsystems 
or board the aircraft vast be effectively tied together to operate as a im».  The PAVE PILLAR Program contains three 

projects: I, Advanced System Avionics (ASA), 2. Integrated Communications, Navigation, Identification Avionics (ICNiA), 

unu 1. Integrated Flight Demonstrator (IFD).  The ASA project will define an avionics a/stea architecture which is suit- 
able tor the next generation aircr-ft yet posse***» tha backward compatibility features necessary to assure that advanced 
technology avionics subsystem (I.e., those designed for a next generativ aircraft) can be ua*d to upgrade exiting 

I""; ^f?tofh loW c°8t ««oft". **  P*rt of this project the existing Avionics Simulation and integration laboratory 
(AVSA1L) «HI be substantially upgraded with new computers awd simulator/support hardware and software.  YhL nroject 
wll «l.o provide an early opportunity to apply , he Ala high order coiput.r progr^ing language to avionics application, 
prior to it* use on engineering development programs a. a ri.k reduction effort (i.e., learnln* what uot_ to do).  In 
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Program Element:  »63253F 

DoD Mission Area: 
Title:  Advanced System Integration Demonstrations (PAVE PILLAR) 

Electronics and Physical Sciences, #551   Budget Activity: Advanced Technology Development, #2 

order to stay closely coupled to the operational needs of the Air Force, the ASA proJett will Investigate application of 

the Very High Speed Integrated Circuit (VHSIC) technology to avionics Incorporating the high reliability and graceful 
degradation chfracteriatlcs necessary for routine operations at night and In weather.  The ICNIA project will explore 

two technological approaches to providing a flexible Integrated airborne radio terminal.  This compact multifunction 
communication, navigation, identification system is designed to provide the interface between radio frequency signals 
in the atmosphere and the internal information needs of the avionics system.  It wi!l have the potential for waveform 
flexibility and rapid low cosL modification to meet a changing threat.  The IFD project will provide an airborne testbed 

for developmental avionics systems.  The test aircraft will be equipped with the baseline core avionics systems found in 
the current aircraft and instrumentation adequace to support dati collection on new (breadboard or bragsboard) avionics 
subsystems.  The architecture will be that developed by the Advanced System Avionics project.  The combination of an 
advanced ground based simulation/integration laboratory and a compatible testbed aircraft; will provide for avionics the 
same opportunity to learn from low cost testing that wind tunnels provide for the engine and airtram? communities. 
Additional projects Involving cockpit design, electronic warfare, flight control, stores management and propulsion sycretas 
will be added in the future. 

(U)  RELATED ACTIVITIES:  Exploratory and advanced development projects in various functional area Program Elements (for 
example: PE62204F, Aerospace Avionics; PE63202F, Advanced Avionics for Aircraft; PE63245F, Advanced Fighter Technology 
Integration; PF63205F, Flight Vehicle Technology; PE63718F, Electronic Warfare Technology; PE62601F, Conventional Weapons; 
PE63103F, Advanced Airborne Radar Development; and PE63202F, Advanced Propulsion System Integration) will be using the 
architecture developed under this Program Element as a baseline for future subsystem developments.  The Integrated Flight 
Deronatrator project will provide the flight vehicle for many of the projects In PE62204F, Aerospace Avionics, and 63203F, 
Advanced Avlc 'cs for Aircraft.  PE63226F, DoD Common Programming Language (Ada) Advanced Development, will develop 
multiservice Ada support software, PE63728F, Advanced Computer Technology, will develop Air Forca unique Adc support 
software, and this Program Element will use the software products developed under these other prograa and apply them to 
avionics related sofwware developments-  Technology developed under PE63452F, Very High Speed Integrated Circuits, will 
be applied to ue~t needs for high speed avionics computers and signal processors.  Support equipment Interface and 
avionics equlpmeit testability requirements will be defined under PE64247F, Modular Automatic Test Equipment.  PE84201F, 
Aircraft Avlontrs Equipment Development, will provide feedback on the utility of proposed Interface standards, review 
project activities for potential application to ongoing full scale development programs, and provide standard subsystems 
for use in both the grour\d i«:regratlon laboratory and In the Integrated Flight Demonatrator.  PE6325JF la reviewed annu- 
ally by the Air Force standing j>anel on avionics standardization and by the ,'olnt Service *\evlew Committee an Avionics 
:,ut> ..•.,( e -a-, .nwl Couponents for conflict with oth*r programs and for opportunities to increase standardization. 

(V)    WORK PERFORMED BY:  The work will be managed by the Air Force Wright Aeronautical Laboratories, at Wright-Patterson 
Air Force Base, OH, with the Avlonl's Labora» «ry serving as lead laboratory.  System definition contractors for the 
Integrated Communication, Navigation, Identification Avionics project are TRW, Inc., San Diego, CA, and ITT Avionics 
Division, Nut ley, NJ. 
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Program Element:  I63253F Title: 
DoD Mission Area:  Electronics and Physical Sciences, #551 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Advanced System Integration Demonstrations (PAV;- PILLAR) 
Budget Activity:  Advanced Technology Development, #2 

*• (U) FY 1981 and Prior Accomplishments:  This Program is a FY 1982 new start.  The baseline architecture and stan- 
dards were provided by efforts completed under PE63243F, Digital Avionics Information System, and FE64219F, Integrated 
Digital Avionics.  PE63727F, Advanced Communication Technology, has piovided the preliminary efforts required for tne 
Initiation of the ICNIA Project.  PE 62204F, Aerospace Avionics, has contributed several efforts such as integrated 
Head-Up Display, Airborne Electronic Terrain Map System, MIL-STD-W50A Instruction Set Architecture Studies, Multibus 
Avionics Architecture Studies, Integrated Test and Maintenance Studies, and Flight Test Definition Studies.  Dual award 
system definition contracts were awarded by ICN'IA to TRW, San Diego, CA &ad  ITT, P   tley, NJ.  The ICN?A Evaluation 
Testbed definition was accomplished by TRW, Dayton, Ohio. 

2. (U)  FY 1982 Planned Program.  The System Definition contracts and the Evaluation Facility Definition contract in 
the ICNIA Project will be completed. A contract for the design, fabrication, and integration of the ICNIA Evaluation 
facility will be awarded. The \SA project will initiate design of the enhanced system Integration laboratory and defin- 

ition the advanced avionics system architecture.  The Integrated Flight Demonstrator project will define fllghr test In- 
strumentation requirements In conjunction with defining the interfaces between the coie avionics subsystems to be used 
in test aircraft. 

3. (U)  FY 1983 Planned Program:  The ICNIA Project will proceed with dual award contracts for the design, fabrica- 
tion and Integration of the ICNIA subsystem.  The ASA Project will design an advanced crew station for the Integration 
laboratory, and begin development of hardware and «software neregsary to demonstrate the advanced avionics architecture in 
realistic simulated mission environment.  FY 1983 budget request has been reduced from that projected in the FY 19 42 
Descriptive Summary to iu»><? higher priority programs. 

4. (U)  FY 1984 Planned Propvac:  Initial laboratory demonstration of the advanced avionics a chitecture will be 
accomplished,  the aircraft to be used as the Integrated Flight Demonstrator will be selected and modification design will 
be started.  Detailed design of the ICNIA terminals will be cosaleted and fabrication of long lead parts will begin. 

5. (U)  Program to Completion:  This is a continuing program.  PAVE PILLAR provides * foundation of facilities and 
organization*, expertise for evolving n w architectural concepts, developing interface standard», and integrating advanced 
avlunlcs into the systems of 'oday a*\d  tomorrow.  It will allow early, low cost assessments of advanced avionics concepts 
through a combination of laboratory simulations and flexible flight testing. 

fe. (U)  Milestones:  Not Applicable. 

7. (U)  Resources:  Not Applicable. 
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Project:  #2734 
Program Element:  r63^53F 

DoD Mission Area: 

Titla:  Advanced System Avionics 

Title: Advanced System Integration Demonstrations (PAVE PILLAR) 
Elactronlcs and Physical Sciences, #2734  Budget Activity: Advanced Technology Development, »2 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Historically, in aircraft systems, only avionics and weapons change over the 

life of the airframe. While we may make some structural modifications to improve aerodynamics or increase structural 
life, we have not rebuilt airframes with the kind of revolutionary change that we have incorporated into avionics improve- 
ment programs. We make component improvements in engines and we may even change the engines on the KC-135 to «mprove 
fuel efficiency, but these changes do not match in scale the changes that wc have made in the wearons that our fighter 
and bomber aircraft mist carry.  As a matter of course, the avionics and weapons on a given aircraft are in almost con- 
tinuous change, and it is these changes that maintain the basic capability of the system.  In orde> *o allow rapid change 
at low cost the Air Force has adopted as Military Standards key avionics and weapons interfaces, thereby defining & 
baseline avionics architecture.  Because of the dynamic nature of avionics technology, the Air Force will ba faced with 

decisions over the next few years on when to depart from the use of existing standards to get the benefits of advanced 
technology.  In the absence of an advanced avionics architecture which allows technology to be applied to both existing 
and future aircraft, continued high retrofit cost and reduced capability for old*sr aircraft are Inescapable.  The PAVE 
PILLAR program was established to provide the necessary groundwork so that advanced avionics technology can be applied 
to existing aircraft as retrofits, and to new aircraft as initial equipment while reducing development and modification 
costs. The Advanced System Avionics project will develop the advanced avionics architecture and provide the laboratory 
capability to assure that advanced subsystem developments are compatible with thfc advanced *rchitecture.  The modest 
investment to he made in equipping a laboratory to allow low cost integration and testing of avionics subsystems will 
provide a -nlssing link In the avionics development process:  an Inexpensive way to find out what no£ to do during full 
scale development.  This Is exactly the function provided by our multibllllon dollar Investment IrTäerodynamlc wind- 
tunnel and propulsion test facilities, and one not available within the avionics research and development community. 

(U> RELATED ACTIVITIES;  Exploratory and advanced development projects la r'E 62204F, Aerospace Avlonies, and PE 63203F, 
Advanced Avionics for Aircraft, will use the ground Integration laboiauorv developed within this p-oject.  PE 63226P, 
Dot) Common Programming Language (Ada) Advanced Development, a:.d PE 63728F, Advanced Computer Technology, will provide 
Ada support software products for vise by this project for jppllcatlon to avionics related software developments. 

(Ü) WORK PERFORMED BY:  The project will be managed by the Wright Aeronautical Laboratories, Avloi ics Laboratory, 
Wright-Patterson AFB, OH. 

(Ü) PROCtAiI ACCOMPLISHMENTS AND FUTURE PLANS: 

1. (U) KY 1981 and Prior Accomplishments: This project is a FY 1982 new start. 

2. (U)  FY 1982 Profirt«;  The project will: Initiate dual award contract* to determine baseline system Inte- 
gration requirements for automating the information eutnagement processes associated with offensive, defensive, and 
vehicle control subsystem«; start design of an upgraded system Integration/simulation laboratory; start design of 
an \ua ba^ed software executive for avionics applications. 
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Project:  #2734 

Program Element;  #63253F 
DoD Mission Area: 

Title: Advanced System Avionics 
Title: Advanced System Integration Pemonatrations (PAVE PILLAR) 

Electronics and Physical Sciences» #2734  Budget Activity: Advanced Technology Development, #2 

3. (U) FY 1983 Planned Program:  The Advanced System Avionics project will expand its activities supporting the sim- 
ulation/integration laboratory upgrade with configuration definition of an advanced crew station and development of a 

terrain data base.  Implementation of a potential new standard high data rate multiplex bus will be initiated along with 
development of the fiber optic components, tooling, and tetiMiiques necessary to implement the fiber optic option in MIL- 
STD-1760, the Aircraft-to-Store Electrical Interface.  The advanced architecture design effort will continue along with 
development of architecture validation hardware and software. 

4. (U) FY 1984 Planned Program:  The growing capability of the simulation/Integration laboratory will be used :o be- 

gin evaluation cf the advanced avionics architecture.  A MIL-STD-1760 interface uill be tested with fiber optics installed 
to determine tolerance to environmental stress.  Initial guidelines will be published for using Ada in avionics applica- 
tions. 

5. (V;  Program to Completion: This is a continuing project. 

6. (Ul Milestones:  Not Applicable 

/. (IT  Resources:  Not Applicable 
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n *983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #63259? 
DOD Mission Area:  Electronic and Physical Sciences (ATP), #551 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Title: Cartographic Applications 
budget Activity:  Advanced Technology 

r^velopment, #2 

Project 
Number  Title 

FY 1981 
Actual 

FY 1982 
Estimate 

2810 

TOTAL FOR PROGRAM ELEMENT 

Digital Mapping and Charting Technology 

FY 1983 
Estimate 

890 

890 

Total 
FY 1984   Additional     Estimated 
Estimate  to Completion  Costs 

2,345 

2,345 

7,000 

7,000 

10,235 

10,235 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program will provide direct support to Air Force users and deve- 
loperH or" tactical and strategic systems which are dependent upon, or whose performance can b^. enhanced through the use 
of digital cartographic data. This support will be in the form of functional applications software, digital data format 
specifications and identification of data content requirements for specific bystems/functions. This program will provide 
the technology tools to specify digital cartographic data requirements for multi-system requirements, provide the software 
to perform system unique functions employing digital cartographic data, and will allow for the demonstration of various 
functional applications ia a cost effective environment prior to transitioning resulting technology to the operational 
user. 

(u)  BASIS FOR FY 1983 RDT&E REQUEST:  This new start program will tie togather various unique exploratory development 
technologies utilized In handling digital cartographic data and develop them Into a set of manipulative tools (mainly 
software, such as data base management packages).  This software will be used on a dedicated hardware package consisting 
of a small computer (VAX 11780 possibly), disc storage, and interactive analysts terminals. This capability will be 
developed over a five-year period leading to demonstration of a flexible environment which can be used by weapon system 
developers during the design stage to work "off line" with the digitized cartographic data.  The technical Interface 
between weapons developers and cartographic data producers will be greatly improved and will result in faster systems 
development by putting the right tools In the engineer's hands. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  Not Applicable,  This program is an FY 1983 new start. 

(II)  OTHER APPROPRIATION FUNDS:  Not Applicable. 
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Project:  #2810 Title: Digital Mapping and Charting Technology 
Program Element:  #63259F Titlt.  Cartographic Applications 

DOD Mission Area:  Electronic and Physical Sciences (ATP), #551      Budget Activity  ^ftvor.csj Technology 
Developaenct »2 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  Numerous tactical and strategic systems are being transitioned into the opera- 
tional Air Force inventory that either do or will depend to a large extent upon digital cartographic information to enable 
the system to function as planned. No capability exists in the Air Force for systematically conducting experimentation 
and comparative analysis of the various technologies involved in the application of digital cartographic information to a 
broad spectrum of Air Force tactical and strategic system requirements.  Historically, tha application of technology to 
tit  Force requirements for the use of digital cartographic data has been accomplished as isolated subtasks under major 
system development contracts. This has presented several significant problems for the Air Force. First, it has resulted 
in the unnecessary proliferation of system dependent data bases having little or no functional applications or utility by 
other Air Force systems because of the Banner in which requirements were stated. Second, Air Force systems have failed to 
take full advantage of the potential offered by digital cartographic data. And third, the Air Force has not been afforded 
the opportunity to consolidate system requirements, to implement cost effective organic data bases and to reduce product- 
ion costs or lead times. With the ever increasing demand being placed on the Defense Mapping Agency (DMA) for digital 
cartographic data, the Air Force must stop competing with itself for limited DMA production capabilities.  Title program 
will provide the technology development to build a rlexible set of tools to be used by weapon system designers dealing 
with cartographic data so optimum use can be made of existing data bases and so optimum operational advantages will be 
gained by incorporating digital cartographic technology in new weapon designs. 

(U)  RELATED ACTIVITIES;  Supporting exploratory development activities are conducted in PE 62702F, Command and Control 
Communications (C^). Other related work is on-going in PE 63701B, Mapping and Charting, and PE 64701B, DMA Mapping, 
Charting and Geodessy. 

(U) WORK I'ERFORKED BY:  In-ho^se eforts and contract monitoring will be done at the Rome Air Development Center, Griff iss 
AFB, NY. 

(U)  PROGRAM ACOCMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U)  FY 1981 and Prior Accomplishments:  Not Applicable.  FY 1983 New Start. 

2. (U)  FY 1982 Program:  Not Applicable.  FY 1983 New Start. 

3. (U)  FY 1983 Planned Program:  Based on exploratory development studies conducted in FY 1982, the functional 
design of the software required to support users' requirements will be completed.  A validation of that functional design 
will be done.  Limited hardware will be acquired to support the in-house laboratory experiments and user hands-on demon- 
strations.  Hardware will most likely be a small computer with array processors, large volume on line storage, video 
disc storage and display/analyst terminals.  Definition and implementation will begin on the data base required and on the 
process needed to take the data base and convert it to user required data structures. 
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Project:  #2810 Title: Dlgical Mapping and Charting Technology 
Program Element:  #63259P Title: Cartographic Applications 

DOD Mission Area: Electronic and Physical Sciences (ATP), »551       Budget Activity: Advanced Technology 
Development, #2 

4. (U) FY 1984 Planned Program: Detailed design, implementation, and demonstrations will begin of the Integrated 
hardware, softwrre, and data base packages as an integrated design tool. After successful demonstrations emerging pieces 
of functional software and data base specifications of use to selected system developers will Segln transition to those 
developers. Additional implementations of the developing data base will be added and a feedback loop established with the 
system design engineers will be monitored to adjust the program &s needed. 

5. (U)  Program to Completion:  Data base refinements and system upgrades will continue as necessary and successful 
tools developed will be made available to users as they are produced. The final system of an interactive flexible "work- 
bench" will be completed In FY 1987 end transitioned to an appropriate facility for common use by designers and users of 
weapon systems dependent, on digital cartographic data. 

6. (U) Milestones:  Not Applicable. 

7. (U) Resources;  Not Applicable. 

8. (ü) Comparison with FY 1982 Descriptive Summary:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #63302F 
DOD Mission Area: Engineering Technology (ATP), #553 

(U)  RESOURCES (PROJECT LISTING):  ($ in thousands) 

Title: Advanced Missile Propulsion 

Project 
Number 

2445 
6339 

6340 
6341 

Title 

TOTAL FOR PROGRAM ELEMENT 

Advanced Airbreathing Propulsion 

Air Launched Missile Propulsion 
Space Systems Propulsion 

Ballistic Systems Propulsion 

FY 1981 FY 1982 FY 1933 
Actual Estimate Estimate 

8,477 7,174 894 

3,i97 2,200 
1,321 1,274 594 
2,487 3,000 300 

672 700 

Budget Activity: Advanced Technology Development, #2 

Total 
FY 1984   Additional    Estimated 
Estimate  to Completion Costs 

1,279  Continuing 

1,279 

Not Applicable 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program assesses the performance, reliability, cost and 
service life of advanced rockets and airbreathing (ramjet) propulsion concepts.  Propulsion options to Increase paylo&d 

for apace launched and ballistic misrlles and increase launch range and/or reduce the intercept flight tiice of tactical 
missiles will be demonstrated. The scope of this program Includes comprehensive integrated propulsion system testing 
In sea level and simulated altitude test facilities and flight tests of the selected concept. 

(U)  BASIS FOR THE FY 1983 REQUEST:  During this period two tasks will be pursued.  A contract with Hercules, 
Incorporated, Cumberland, MD, was started in July 1978 to develop a radial burning pulse motor. Vnia  solid rocket 
motor concept allows two discrete burns with variable coast time between the thrust pulses.  This technology would 
provide an Advanced Medium Range Air-to-Air Missile additional performance through range extension and higher missile 
velocity during the critical terminal fllghc phase. The flight demonstration of this radial pulse motor concept will 
be started In FY 1982 and completed in FY 1983. This fHg.it demonstration will utilize residual validation hardware 
remaining from either the Hughe3 Aircraft Company or Raytheon, Inc. Advanced Medium Rang«» Air-to-Air Missile validation 
contract. The second task completes the demonstration of applying advanced ballistic missile propulsion technology in 
the Inertlal Upper Stage for use In the Space Shuttle.  This task was started In May 1980 and Includes demonstration 
of advanced propeliant, lighter weight case and high-area-ratio expandable nozzle for the small Inertlal Upper Stage 
motor.  Applying this technology to both Inertlal Upper Stage motors would provide a 20X to 30X payioad growth. 

(U) COMPARISON WITH FY U82 DESCRIPTIVE SUMMARY:  ($ in thousands) 

FY 1981 

RDTSK 8,500 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 

FY 1982 
Estimate 

7,300 

FY 1983 
E tlmate 

10,400 

Total 

FY 1934  Additional    Estimated 
Estimate to Completion Costs 

Continuing Not Applicable 
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Program Element:  #63302F Title:  Advanced Missile Propulsion  
DOD Mission Area: Engineering Technology (ATP), #553        budget Activity: Advanced Technology Development, $2 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This program element has evaluated advanced rocket and airbreathing (ramjet) 
propulsion concepts, and provided for early demonstration and orderly, low-risk transition of these technologies into 
engineering development of air launched, space and ballistic missile systems.  Emphasis is placed on early assessment 
of the performance, cost, reliability and service life of propuJ"'on options for growth and/or new systems developments. 
The concepts validated under this program will provide signiflc  iy decreased life cycle cost in addition to major 
expansion of mission capability over current operational systems.  Demonstration of full-scale lightweight propulsion 
systems for air launched, sp-j e launched, and ballistic rocket systems will be conducted under the most realistic 
systems oriented conditions. The planned flight demonstration of the ducted rocket propulsion concept was cancelled 
in FY 1982 due to project funding being zeroed Jn FY 1983.  Demonstration of engine performance, propulsion cost, 
and engine reliability will be assessed through a series of freejet ground tests conducted in FY 1982. A demonstration 
effort of a  tor in the Advanced Medium Range Air-to-Air Missile sire will include reduced smoke prcpellant to reduce 
aircraft at  fissile detectability and the radl.il-burning-pulse concept to provide for more end-game maneuverability. 
This tec'.moiog> will be validated in FY 1982 and FY 1983 through a series of five flight tests.  A space propulsion 
effort will use tecnnology spin-off from ballistic missiles to address the need to improve the payload capability of 
Air Force space launch vehicles.  High-energy propellancj, high-performance nozzles, and lightweight cases when applied 
to an advanced Inertlal Upper Stage will result in greater than 20Z payload Increase for Space Shuttle launches. 
Technology in solid propeliants that was considered too high risk to enter MX development will be demonstrated in this 
program in FY 1982.  These technologies, when applied In the third stage, can provide HZ throwwelght increase. 

(U) RELATED ACTIVITIES.  Programs to demonstrate component feasibility and practicality are initially accomplished in 
exploratory development under Program Element 62302F, Rocket Propulsion, and Pro6ram Element 62203F. Aerospace 
Propulsion. Work on rocket and ramjet propulsion by the services and National Aeronautics and Space Administration 

is coordinated through th* Joint Army-Navy-NASA-Air Force Interagency Propulsion Commit fee.  In addition, the Office 
of U>e Under Secretary of Defense for Research stwd  Engineering reviews and coordinates all services' programs through 
the auspices of the Propulsion Technology, Missiles and Space Vehicles Technology Coordinating Paper.  Twis program 
element provides technology for the following program elements:  PE 643UF, Advanced Medium Ranga Air-to-Air Missile; 
!'S* 643L2F, MX; and PK 64411F, Space Transportation System. 

(U) WORK PERFORMED BY:  The Air Force Rocket Propulsion Laboratory, Edwards Air Force Base, CA, is managing the 
overall program.  The Atr Force «right Aeronautical Laboratories, Aero Propulsiert Laboratory, Wright-Patterson 
Air Force Base, OH, is a co-^artlcipant and maragea the Advanced Airbreathing Propulsion, Project 2445.  All work 
is done under contract.  A list of contractor*/bidders includes:  Hughes Aircraft Company, Canoga Park, CA; Hercules, 
incorporated, Cumberland, Ml) and McGregor, TX; Thlokol Chemical Corporation, Brighan City, UT and Huntsville, AL; 
At Untie Research Corporation, Alexandria, VA; Aerojet Solid Rocket Company, Sacramento, CA; and United Technologies 
Corporation, Sunnyvale,, CA, 
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Program Element:  I63302F Title:  Advanced Missile Propulsion  
DOD Mission Area: Engineering Technology (ATP) #553       Budget Activity:  Advanced Technology Development, #2 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  'vU)  FY 1981 and Prior Accomplishments:  The first effort under thiu program element, November 1976 to April 
1979, demonstrated an improved satellite orbit transfer motor capable of placing a 170 pound heavier NAVSTAR satellite 
into proper orbit.  Iu September 1977, Aerojet Manufacturing Company and Rockwell International Corporation were 
issued competing effortj to demonstrate expulsion/tankage concepts for the MX post-boost propulsion system. The 
Aerojet Manufacturing Company approach was selected as the MX baseline in FY 1980 and has entered engineering 
development. Hughes Aircraft Company was issued a contract in September 1979 to demonstrated the fixed-fuel-flow 
ducted rocke".  The ductfd-rocket program will be completed in FY 1982 through a rerles of freejet ground tests. 
Thlokol Corporation was issued a contract in December 1979 to demonstrate technique to lower the production cost 
of rocket motors by greater than 30%.  The first application of these techniques was In the Army's Multiple Launch 
Rocket System.  Hercules, Incorporated was selected In July 1978 to incorporate the radial burning pulse and reduced 
propellant concepts Into motor designs compatible with the two Advanced Medium Range Air-to-Air Missile prime 
contractor approaches.  These efforts will be completed in FY 1982.  F.adlal pulse motors will be delivered allowing 
a FY 1982-iy83 flight demonstration in residual hardware from the Auvanced Medium Range Air-to-Air Missile validation 
program.  A contract was issued to Thlokol Corporation in May 1980 to provide technology that will allow payload 
growth for the Space Shuttle Inertial Upper Stage. This contract will be completed in FY 1983 in a three motor test 
series. 

2. »'U^  FY 19"2 Program:  During this period the fixed-fuel-flow ducted-rocket engine frc^jet testing will be 
completed.  Preliminary Flight Riting Test of a reduced-emoke two-pulse rocket motor will be completed and a flight 
test phase started. The effort incorporating ballistic ralusile propulsion technology into the suali Inc.ti.ii Upper 
Stage raotov will be continued demonstrating the capability of providing greater than 10% payload increase.  An 
effort to provide propellant technology lor future versions of MX or Minuteman II replacement will be completed. MX 
technology is providing a 40% payload Increase over that available from Minuteman II; however, significant 
technology ga.'u« are still available.  This long-term task (planned completion 1989) will provide integral second/ 
third-stage technology allowing at least a 10% payload growth and/or range flexibility. The first effort under this 
task is focused on demonstrating high-energy propellant and is scheduled to be completed In FY 1982. 

3. (II)  FY 1983 Planned Program:  The flight demonstration of the radial pulsa motor concept scarted in FY 1982 
will be completed« A series of motors will be delivered In FY 1982 from the contract with Hercules, Incorporated. 
These motors were developed using identical motor cases to those demonstrated in the Advanced Medium Range Air-to-Air 
Missile competition. The winner of that competition will be selected to Integrate and flight demonstrate the radial 
pulse motor concept In residual flight validation hardware.  This will provide a near-term option to Incorporate 
advanced propulsion in the Pre-Planned Product Improvement (?*l) to the Advanced Medium Ringe Alr-to-Air Missile. 
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Program Element: I63302F Title: Advanced Missile Propulsion  
DOD Mission Area:  Engineering Technology (ATP), #553        Budget Activity:  Advanced Technology Development, #2 

The three motor test series for the snvill Inertial Upper Stage will be completed. The desnons trat ion of technology 
improvement will allow the start of an engineering development program that [,rovides more than 10% payioad increase 
for a Space Shuttle mission in post-FY 1985.  Funding changes from the FY 1.982 Descriptive Summary reflect the Air 
Force decision to terminate flight testing of the ducted rocket, terminate deuonstration of propulsion technology for 
the large Inertial Upper Stage for the Space Transporatlon System, delay the planned FY 1982 start of an effort 
to demonstrate the boost-glide standoff missile concept and delay the FY 1983 statt of an effort to demonstrate the 
variable fuel flow ducted rocket concept. 

4.  (U) FY 1984 Planned Program:  An effort to increase tactical and strategic standoff missile range by up to 
100% through use of advanced propulsion combined with the boost-glide (skip trajectory) will be conducted,,  Ground 
testing of these motors will addresa produclbillty and reliability, and flight testing will demonstrate staging and 
the ability of the missile to skip on the earth's upper atmosphere after flying a semi-ballistic trajectory.  An 
effort will be conducted to develop liquid prcpellant propulsion technology, allowing maximum use of the Space Shuttle 
payioad bay. This technology will allow payloids of up to 18,000 pounds as compared to today's capability with 
the Inertial Upper Stage of 5,000 pounds.  An «stfort to demonstrate the variable fuel flow ducted rocket concept will 
be started. This technology will provide an option to significantly increase range and reduced time of flight for an 
AMRAAM variant. 

!). (U) Program to Completion:  This is a continuing program. 

6* (u) Milestones:  Not app^icable. 

7. (U) HfcSoiirces:  Not applicable. 

H. (II) Comparison with FY 1982 Descriptive Summary:  Not applicable. 
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FY 1983 RDTÄE DESCRIPTIVE SUMMARY 

Program Element: #63363F 
DOD Mission Area; Engineering Technology, #553 

Title: Hypervelocity Missile Program 
Budget Activity: Advanced Technology Development, #2 

Project 
Number  Title 

FY 1981 1_/ FY 1982 
Actual     Estimate 

TOTAL FOR PROGRAM ELEMENT 900 8,070 

FY 1983 
Estimate 

992 

Total 
FY 1984    Additional     Ebtimated 
Estimate   to Completion  Cost  

9,962 

1/ In FY 81, work preformed under PE 63249F,  Night Attack Program Project 2693  (LANTIRN) 

(U)BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Hypervelocity Missile is a small,  low cost,  hypersonic,  anti- 
vehicular, multiple kill per pass missile.    The Armamont Division has devised a 24-month program which will culminate 
«dth the ground demonstration of multiple weapons being fired and independently guided to multiple targets.    This 
approach to killing armor Is affordable and doable.     It will allow the U.S.  to buy enough anti-armor missiles and 
carry enough of those missiles per aircraft to make a major dent in any Soviet annc:% aggreoaion. 

(U) BASIS FOR FY 1983 RDTAE REQUEST:  This fiscal year's funding will enable  the contractor (Vought)  to accompli»], 
appropriate ground testing of the critical missile technologies sue'» LS fiidance,  warhead penetration and  rocket 
motor sizing. 

(lJ) COMPARISON WITH FY  1982 DESCRIPTIVE SUMMARY: 

FY 1981   1/    FY 1982 2/    FY 1983 
  Estimate        Estimate 

2,000 \J 8,200 900 0 0 

U    Work  performed  under PE 63249,  Night Attack Program,  Project 2693   iLANTIRN) 

2/ Transferred  from PE 63601F,  Conventional Weapons technology;   Project 2718 Hypervelocity Missile. 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 

Total 
FY 1984 Additional Estimated 
Estimate to Completion Coat 

11,100 
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Program Element: #65363?  Title; Hypervelocity Missile 
DOD Mission Area: Engineering Technology, #553 Budget Activity: Advanced Technology Development, ,?2 

(V)  DETAILED BACKGROUND AND DESCRIPTION- The Hypervelocity Missile is a fast (Mach 5.0+), small (20-45 lbs), low 
cost ($5K or less), anti-vehicular, multiple engagement weapon.  It is necessitated by the marked imbalance in 
armor and air defense capabilities of the Warsaw Pact vis-a-vis the North Atlantic Treaty Organization. This mis- 
sile represtnts a completely different approach to Killing armor than is used by current weapons such as MAVERICK, 
HELLFIRE, and TOW.  It uses a kinetic energy penetrator (rod and/or tube) instead of a chemical energy warhead, as 
the kill mechanism. Thus it achieves a substantial reduction in missile size, weight and cost while dramatically 
increasing the missilo's flight velocity and aircraft combat load. These characteristics provide a marked increase 
in firepower p$v  sortie while simultaneously decreasing the aircraft's exposure time. The potentially high payoff 
of the Hypervelocity missile is that it will enable the U.S. Forces to dramatically increase the weapons available 
and the armament carried per sortie. Additionally, the low cost per missile combined with its simple employment 
procedures will enable the tactical forces to train our aircrews to effectively use these munitions. 

(U) RELATED ACTIVITIES: The Multifunct<oi al Infrared Coherent Optical Scannar (MICOS) program (PE 62204) provides 
the C02 Scanner development required for this missile. This effort is transferred to this program element in FY 82. 

(U) WORK PERFORMED BY: The Armamer.t Division (AFSC) Eglin AFB, FL 

(M) PROGRAM ACCOMPLISHED AND FUTURE PROGRAMS: 

1.  (U) FY 19B0 and Prior Accomplishments: This is an KY 8i new start program 

.?.  (U) FY 1981 Program: The Vought Corporation was selected for the 24 month program. 

'•  ("' Ü.  198? Planned Program: The missile's subsystems will be testej and validated. The MICOS profraii is 
tranaf-rred to this program element. 

4- (y' 11  1933 rianned Program: Ground demonstration of multiple missiles being ripple launched and subsequently 
simultaneously and independently guided to multiple targets.  This demonstration will validate the missile's guidance 
concept and kill mechanism. 

5. (U) Program to Completion; Not applicable 

6. (U) Milestoneo: Not Applicable 

7. (U) Resources:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVb SUMMARY 

Title: Space Systems Environmental Interactions Technology 
Budget Activity: Space Advanced Technology Development, #2 

FY 1982 
Estimate 

FY 1983 
Estimate 

1,583 

FY 1984 
Estimate 

2,637 

Additional 
to Couplet ion 

37,780 

Total 
Estimated 
Costs 

42,000 

399 970 11,531 12,900 
784 1,067 21,049 22,900 
400 600 5,200 6,200 

Prosram Element:    I63410F 
GOD Mission Area:    Environmental and Life Sciences 

TÄTD), #552 

(U)    RESOURCES (PROJECT LISTING)  ($ in thousands): 

Project FY 1981 
Number       Title Actual 

TOTAL FOR PROGRAM ELEMENT 

2821 Space Systems Design and Test 
Standard? 

2822 Interactions Measurement Payload 
2823 Charge Control System 

(U) BRIEF DESCRIPTION OF ELEMENT Af!J MISSION NEED: Effects of the space environment on large, high power space systems 
<ire  unknown. "Physical processes and their interactions with spacecraft must be defined to assure reliability and 
survivabiiity of projected systems. This program counters adverse effects of the space environment on Air Force space 
systems by developing and demonstrating techniques, concepts and flight hardware to mitigate systems-1imiting effects. 
Program Element 63410F represents the Air Force Advanced Development portion of an interdependent National Aeronautics 
and Space Administration/Air Force (üIASA/AF) Space Technology Investigation. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: Funds will be used to identify requirements for space simulation chamber testing and 
computer modeling of Space Shuttle interactions with the high latitude reentry environment; apply exploratory 
development studies of electrical properties of thermal protection tiles to produce assessment of charging/discharging 
impact. Define engineering sensor concepts for Interactions Measurement Fayloari for Shuttle flight. Initiate development 
of active charge control system for automatic stabilization of spacecraft charge state. 

(UJ COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Not Applicable. 

(U) OTHER APPROPRIATION FUNDS: Not Applicable. 
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Program Element: I63410F 
DOD Mission Area: Environmental and Lite Sciences 

(ATP), 1552 

Title: Space Systems Environmental Interections Technology 
Budget Activity: Space Advanced Technology Development, #2 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: Environmental interaction impacts are anticipated as space operations shifts 
to larger, higher power, longer life, manned spacecraft. Impacts identified by preliminary studies, include: Space 
Shuttle charging/discharging during high latitude reentry; defocusing of Space Based Ridar antenna and large optical 
system optics due to charging, plasmas and fields; limiting of large solar a*Tay efficiency due to power drain through 
the space plasma; damage to high power solar array produced by space plasma acceleration and focusing; limits on manned 
operations due to charging/discharging of surf?ces, and decreases of material staility with associated increase of 
contaminant deposition due the space environment. These impacts will be resolved in the environment planned for the 
ohuttle/Inertial Upper Stage (IUS) and other programmed space systems. Technology developments f^om ongoing NASA and AF 
exploratory development programs will be applied to provide design models, develop guidelines and test requirements and 
computer design tools for the Shuttle/IUS and large, high powered space systems such as the Space Based Radar. An Inter- 
actions Measurement Payload will be developed and flown on the Shuttle to provide engineering data for an environmental 
MIL STD for large space sysfens. A charge control unit will be deigned, ueveloped and space flight qualified to provide 
the capability for active control of charge buildup on mission spacecraft by the emission of plasma/ionized beams. 

(U) RELATED ACTIVITIES: The principal related activity is the NASA/AF interdependent program on Spacecraft-Environment 
Interactions established in May 1980. The NASA/AF Program supplies the Exploratory Development technology base which 
will be transitioned by PE 63410F to provide the solutions to specific systems problems, with the Major AF input from PE 
62101F/P7661. Programs in the broad area of the space-environment are conducted by the Navy and the National Oceanic 
and Atmospheric Administration. When applicable to AF requirements, information gathered by others will be used in the 
AF programs. The work within this PE is coordinated formally at the annual tri-service briefings to the Office of the 
Undersecretary of Dtfense for Research and Engineering during the apportionment review and through the semi-annual 
meetings of the NASA/AF Space Technology Interdependency Working Group. 

(U) WORK PERFORMED BY: Work performed under this line item will be in-house and contractually managed by the Air Force 
Geophysics Laboratory, Hanscom Air Force Base, MA. Potential bidders on tht contractual efforts include: AVCO Corp., 
Wilmington, MA; Boeing, Seattle, WA; Hughes Aircraft, CuWer City, CA; Jet Propulsion Laboratory, Pasadena, CA; Martin- 
Marietta Corp,, Denver, CO; Rockwell International - Space Systems Group, Downey, CA; and TkW Space and Missile Systems 
Group, Redondo Beach, CA. 

(J) PROGRAM ACCOMPLISHMENTS AND FUTURE PRO-AM: 

*• (u) FY 1981 and Prior Accomplishments: Not Applicable. 

2*    M FY 1932 Program: Not Applicable. 
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Program Element:   »63410F Title:    Space Systems Environmental Interactions Technology 
DUO Mission Area:    En vi rodent al and Life Sciences Budget Activity:    Space Advanced Technology DevelögnenT; #? 

3. (U)    FY 1983 Program:    Requirements for computer modeling and spaca simulation chamber testing of Large Space 
Systems will be defined.    Design requirements for a large Space Structures MIL STD will be prepared.    These elements 
are critical to ensure that planned large, high power space systems are designed to survive and operate effectively 
in the space environment.    Engineering design of an active charge control system will begin.    This effort will provide 
a small off-the-shelf piece of hardware which will control the charge Ixiildup en a space structure.    The potential for 
significant charging of large spacecraft in polar earth orbits has been identified.    Computer engineering models 
and space chamber testing of the shuttle tile electrical properties will be initiated to characterize performance on 
missions in the high latitude auroral environment.    An interaction? Measurement Payload (IMP) will be defined for a 
shuttle flight in FY 1987.    The payload will verify environmental conditions on polar mission orbits, provide validation 
of »he computer aided engineering design tools for large, high power space systems, and prjvide spaceflight gualification 
for the active charge control system. 

4. (IJ)    FY 1984 Planned Program:    Complete assessment of charging/discharging impact on operations in poiar orbi'.. 
Produce outline of MIL STD for space environmental effects on Large Space Systems.    Complete definition study of Inter- 
actions Measurement Payload for flight on Shuttle.    Complete engineering design phase of charge control system. 

b-    (,J)    Program to Completion-    Evaluate spacecraft-enviroraient interaction computer codes as engineering design 
tools.    Conduct shuttle flight test of IMP and charge control systsn.    Conduct ground chamber tests of charge cont-ol 
system flight model.    Produce draft MIL STD.    Validate engineering design tools.    Publish Mil  STD.    Deliver spacecraft 
charge control system.    Engineering design tools, MIL STD, and spaceflight qualified charge control system will be 
delivered at the end of FY 89, the program completion date. 

6.    (U)    Milestones:    Not Applicable. 

7-    (u)    Resources:    Not Applicable. 

8.    (U)    Cjc^parison with FY 198? Descriptive Summary:    Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »63452F TITLE:  Very High Speed Integrated Circuits (VHSIC) 
DOD Mission Area:  Electronics & Physical Sciences (ED), #551  Budget Activity:  Advanced Technology Development, $2 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

41,541* 

FY 1982 
Estimate 

FY 1983 
Estimate 

65.547**  66,004 

FY 1984 

Estimate 

61,479 

Additional 
to Completion 

49,14o 

Total 

Estimated 
Costs  

312,148* 

*Funds in Program Element 62704F in FY 1980 anci 1981. 
**Includes Congresslonally-directed reprogramming. 

(U)  »RIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This is a Tri-Service program to develop two generations of inte- 

grated circuits with very high data processing capacity for a wide range of military systems«  Irirlal applications 
will be ir. digital signal processors for radar, antisubmarine warfare, communications, missile gxil-'-nice, electronic 
warfare, and optical sensor systems.  Payoff In these systems will include enhanced performance and reliability and 
reduced life-cycle cjst. Many systems will rot be achievable at ail without this component technology. The program 
structure stresses ready access to the technology by military system designers and rapid Introduction of these 
components into the operational inventory.  By Congressional direction, the program is centrally managed in the Office 

of the Undersecretary of Defense for Research and Engineering, and the Air Force budgets for and administers the total 
program funding. 

(U)  BASIS FOR FY 1983 RDT&E RK'VUKST;  Provides funds for the next stage of development and testing of the first gen- 
eration of very high speed integrated circuit chips, with emphasis on establishment of pilot production lines and 
computer-aided design facilities.  This will provide the Industrial base to deliver components to custivers in the 

system design community.  Provide., funds for long 1»,* ' tl<M work In preparation for the second chip gewerstion to 

meet system needs In the late I9h0s.  Provides funds for supporting technology efforts to  limit techi lea! ri*k In ttw 
overall program.  These high speed components are required to be ava'labl* in time to support development of such 
systems as aircraft and seaborne sensors for automatic target classification, jam-resistant communication» network?, 
and 111c-aud-forget missiles«  Comwerclal eompc uents cannot survive ir. military environments, isck the necessary 
architectural etaphasls on processing throughput,  nd have excessive costs and delivery times.  Cost estimates were 

developed In consultation among technical and cost experts In the three Services and the Office of the fndersecretary 
ot Defense for Research and Engineering and have been revised on the basis of contract awards made during 19bl 
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Program Element: 063452F TITLE; Very High Speed Integrated Circuits (VHSIC) 
DOD Mission Area:  Electronics & Physical Sciences (ED), #551  Budget Activity:  Advanced Technology Development, #1 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Total 
FY 1982   ?7 1983   *"Y 1984   Additional     Estimated 

FY 1901   Estimate  Estimate  Estimate  to Completion  Costs 

RDT&E 26,600    41,500    42,500 78,600 217,631 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 
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Program Element:  163452F TITLE:  Very High Speed Integrated Circuits (VHSIC)  
DOÜ Mission Area:  Electronics & Physical Sciences (ED), #551  Budget Activity: Advanced Technology Development, vl 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Very High Speed Integrated Circuit program was begun:  (1) to prevent 
erosion of our lead over our adversaries in the keystone area of integrated circuit technology, (2) to meet military 
specific requirements for integrated circuits not being met by commercial integrated circuit market pressures.  These 
requirements include high speed signal processing applications for radar, electronic warfare, imagery sensors, communi- 
cations, missile navigation and guidance, and acoustic sensors.  The requirements further include the abilities to 

survive and operate over the military temperature range (-55 degrees Celsius to 125 degrees Celsius) and in radiation 
environments.  In addition to performance enhancements, the components being developed will yield 10- to 100-fold 
increases in system reliability; 5- to 10-fold reduction in size, weight, and power consumption; and reduced costs 
for acquisition^ spares, maintenance, and system modification.  The overall objective is to develop two generations: of 
very high speed integrated circuits through pilot production line capabili  and to achieve the earliest possible use 
in military systems.  The program is structured in four parts.  The Definition Phase was a nine month effort which 
considered the following areas:  (1) chip set architecture (to designate functional chips usable in a wide variety of 
applications), (2) computer aided design system definition, (3) device design and modelling, (4) fabrication process 
development, (5) requirements for circuit patterning equipment, (6) requirements for chip testing equipment, (7) 
requirements and strategy for fault tolerance and on-chip test, (8' initial design of first generation very high speed 
integrated circuit demonstration subsystems.  Phase I, now in progress, is a three year effort to:  (1) develop the 
first generation very high speed integrated circuit chips (1.25 micrometer minimum feature size) to the pilot pro- 
duction line stage together with the architecture, design and fabrication of these chips and the demonstration brass- 
boards for proof of very high speed integrated circuit capabilities, (2) develop second generation very high speed 
integrated circuit technology for chips having minimum feature sizes of 0.5 to 0.8 Jhicrotneters (about one-thousandth 
the dtaueter of the period at the end of this sentence) to demonstrate second generation feasibility.  Long lead time 
major items for second generation very high soeed Integrated circuit are computer-aided design software, non-optlcil 
pattemir.'j; equipment, and fabrication process development.  Phase II will be a two year effort to (1) test and 
evaluate the first generation very high speed Integrated circuit demonstration subsystem?, aud (2) complete second 

generation very high speed integrated circuits chip sets through pilot production line capability.  Phase III contains 
the Technology Support work.  It ib 3  six year effort which runs concurrentlv with and supports the Definition Phase, 
Phase 1, and Phase II. The Technology Support work consists of a number of independent efforts with the intent of 
(I) providing innovative ideas which can make very high speed integrated circuits even more productive and (2) filling 
g ipa and reducing risk in Phase I and II efforts.  Innovative architecture and computer aided design approaches, 
critical aapects of fabrication processing, and tester development ire examples of areas being pursued. 

(U)  KEI.ATK.D ACTIVITIES:  This is a Tri-Servtce program with management and technical oversight executed by the Office 

of the UnvJiUHeeretary of Defense for Research and Engineering.  The Program Director is in the Office of the Undersec- 
retary of Defense for Research and Engineering and coordinates the work within the program and work related to It.  The 
Service*,, the Defense Advanced Research Projects Agency, the National Aeronautics and Space Administration and the 

National Security Agency are represented on the Very High Speed Integraled Circuits Executive Committee chaired by the 
otfice of the Undersecretary of Defense for Research and Engineering (Research and Advanced Technology).  Related acti- 
vities include: Aircraft Avionics (PE #62202A); Electronic and Electron Devices (PE I62705A); Electron Device Technology 

(PE #62762N); Aerospace Avionics, (PE #62204F); Aircraft Avionics Equipment, (PE I63207A); /.vionlcs, (PE #63202N); 
Advanced Device Development, (PE #b374l-;0; Advanced Avionics for Aircraft, (PE #63203F); anc* Electronic Warfare 
Technology (PE #63718P). 
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Program Element:  #63452F TITLE:  Very High Speed Integrated Circuits (VHSIC) 

DOD Mission Area:  Electronics & Physical Sciences (Et))f #551  Budget Activity:  Advanced Technology Development, #2 

(V)    WORK PERFORMED BY;  The Office of the Undersecretary of Defense for Research and Engineering executes program man- 
agement of Very High Speed Integrated Circuits.  Air Force Wright Aeronautical Laboratories, Wright-Patterson Air Force 
Base OH, provides overall financial management. The work is monitored in the following organizations:  Electronic 
Technology and Device Laboratories, Electronic Warfare Laboratory, and Communications Research and Development Command, 
all of Fort Monmouth NJ; Army Missile Command, Huntsville AL; Army Armament Research and Development Comma nt', Dover DE; 
Army Night Vision and Electro-Optics Laboratory, Fort Belvoir VA; Army Research Office, Research Triangle Park NC; Nav<Ll 
Electronic Systems Command, Naval Research Laboratories, both in Washington DC; Office of Naval Research, Arlington VA; 

Naval Air Development Center, Warralnster PA; Naval Surface Weapons Center, Dahlgren VA and Uhite Oak MD; Naval Weapons 
Center, China Lake CA; Naval Ocean Systems Center, San Diego VA; Air Force Wright Aeronautical Laboratories, Wright- 
Patterson Air Force Base OH; and Rome Air Development Canter, Grifflss Air Force Base NY and Hanscom Air Force Base MA* 
The top ten contractors were Hughes Aircraft Corporation, Malibu and Culver City CA; Varian, Beverly MA; Texas Instru- 
ments, Dallas TX; TRW, Redondo Beach CA; University of Illinois, Urbana IL; Westinghouse, Baltl-nore MD; Rockwell 
International, Anaheim CA; Perkin Eltner, Norwalk CT; Honeywell Inc., Minneapolis fcN; and Raytheon, Redford MA.  There 
were 16 other contractors located nationwide.  The total number of contracts was 66. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*•  ^ FY 1981 and Prior Accomplishments:  The Definition Phase was completed in December 1980.  Results of the 
nine parallel contracts included data establishing the feasibility of the first very high speed integrated circuit 
generation, Initial design and evaluation of brassboard demonstration subsystems, and assessment of technology needs 
of the overall program.  In May 1981, six contracts were awarded to begin Phase I, the first genaration chip develop- 
ment.  This is a three year effort and will lead to establishment of pilot production lines and supporting compufer- 

alded design centers.  Each contract calls for a brassboard demonstration which Is of broad military system applica- 
bility.  In addition, long lead tiie is underway to establish feasibility of the planned second ;hip generation (Phase 
II) and to develop needed technology.  This same period saw initiation of 59 smaller Technology Support efforts with 

a variety of university, industrial, and government laboratories xn areas such as high resolution lithography, design 
and testing methods, and advanced wafer processing methods.  This work reduces risk in the Phase I and II efforts by 
providing a source of nev and Improved technology and also provides a mechanism ro advance the fundamental integrated 

circuit art for the benefit of the entire military electronics community.  An additional contract was awarded under 
P'.tatre I to develop an electron-beam lithography system which will be of use to the entire program under Phase II by 

allowing sub-micrometer chip fabrication with acceptable throughput and cost.  A supplemental appropriation of $15.0M 

In FY 193! supported expansion of the original program plan for Phase I to the level described; this will ensure cover- 
age of all applicable technologies and will accelerate introduction in additional high-payoff yystcra application areas. 

?..     (U)  FY 1982 Program;  Under Phase T, detailed desigr of first generation chips and brassboard will be 
complete!.  These components contain 20,000 to 50;000 logic gates, typically repl&cing 50 or more components in 
present technology, and incorporating built-in test and reliability ieatures.  The designs stress broad system, 

applicability along with techniques to customize characteristics inexpensively for specific uses.  The initial group 
oi Technology Support efforts will complete, and the reKults will be fed into the Phase I program.  A limited number 

of new Technology Support cff<rts may be started if needs are identified in Phase I.  The funding increase of $24.0M 
from the KY 1982 Descriptive Summary supports the Phase I expansion described in the previous paragraph. 
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Program Element:  #63fr52P TITLE:  Very High Speed Integrated Circuits (VHSIC)  

DOD Mission Area: Electronics & Physical Sciences (ED)t #551  Kudget Activity:  Advanced Technology Development, #2 

?t.     (U) FY 1983 Planned Program:  In the second half of the three-year Phase I program, emphasis will be on com- 
pletion and qualification of pilot production and supporting facilities, including computer-aided desigr centers. 
Additional first generation chip sets and brassboards will enter design to support high priority system applications 
In such areas as command, control, and communications, and space systems. Technology Support efforts begun in response 

to initial Phase I requirements will complete, and the results will support finalizatlon of the first generation chip 
design and fabrication facilities.  Initial lots of fir«', generation chips will be intensively evaluated for data 
processing capacity, manuracturability, reliability, and testability. Fabrication of brassboard hardware will be ele- 
vated to a major activity. Advance technology work for Phase II will enter the prototyping and trial run stage, and 
Technology Support efforts will be started as needed to address deficiencies found in preparing for these higher 
complexity components.  The change from the funding level of the FY 1981 Descriptive Summary reflects transfer of $10.OM 

from a cancelled project in another defense agency plus a Department of Defense budget decision to increase funding by 
$13.6M. This will continue the fully scoped program to obtain the earliest and widest benefits from application of the 
technology in crucial system categories for all three Services. 

4. (U) FY 1984 Planned Program:  Phase I will complete with delivery of initial chip sets and brassboard along 
with established capacity to design and build chips for system customers.  Phase II will be initiated to develop 
technology and pilot production capability for second generation very high speed integrated circuits having sub- 
micrometer features and typically 100,000 gates per chip. Technology Support efforts will continue to complete in 
an orderly time phasing, and results will support Phase II.  The program will actively seek additional opportunities 
to employ first generation chips in military systems in order to realize maximum return on the Phase I investment. 
Testing will begin on the Phase I brassboards. 

5. (U)  Program io Completion:  Phase II will be a two year effort and will complete in FY 198o with establishment 
of second generation chip design and fabrication facilities.  Technology Support efforts will continue to be conducted 
tu meet overall program needs and will complete in FY 1985.  Testing of Phase I brassboards will also complete in 1985 
an.l the results will be nsed to facilitate use of the new components In operational system designs.  The electron-beam 
Lithography system begun under Phase I will be incorporated into pilot productio'i lines. 

6. (U)  Milestones:  Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I636Q1F 

DOD Mission Area: Engineering Technology (ATP), #553 

(J)    RESOURCES (PROJECT LISTING):  ($ In thousands): 

Protect 
Number 

670A 

670B 

670E 
670F 
670J 

Title:  Conventional Weapons Technology 

Budget Activity: Advanced Technology Development, #2 

Total 

Title 

TOTAL FOR PROGRAM ELEMENT 

Ordnance Technology 
Air-to-Surface Guided 
Weapons Technology 
Air-to-Air Technology 
Aircraft Gun Technology 
Advanced Explosives 

FY 1981 
Actual 

FY 1981 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Estimated 
Costs 

21,152 22,220 20v017 17,930 Continuing Not Applicable 

4,834 4,033 4,017 2,830 Continuing Not Applicable 

13,206 
1,599 
1,513 

13,297 
3,624 

1,166 
100 

8,900 
2,900 
1,900 
2,300 

8,800 
2,500 
1,200 
2,600 

Continuing 
Continuing 
Continuing 
Continuing 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 

(Ü)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEEtn  Includes all Air force advanced development effort for technology 
base demonstrations of advanced non-nuclear aircraft armament and weapons guidance technology.  New weapons concepts *nd 

technology applications are developed and tested to demonstrate feasibility, effectiveness «*nd operational potential. 
This program serves as the basis for follow-on system development and advanced prototyping programs. 

(L!)  BASIS FOR FY 1983 RDT&E REQUEST: This i&  the only program for Conventional Weapons Technology (6.3) program 
within the Air Force.  It is a aany-faceted, broad scoped program which will: (1) continue conventional weapons develop- 
ment Initiated in FY 1982 and prior years such as Low Altitude Dispenser, Infrared and Millimeter Wave guidance demon- 

stration, (2) continue promising new technology demonstration« such as the Joint Service Adverse Weather Guidance Demon- 
stration and Infrared rtigh V^lue Guidance demonstration which appears to offer a guidance option for Increased capabil- 
ity to destroy high value targets; and (3) Tactical Clobcl Positioning System demonstration which will provide low 

cost guidance for conventional cruise missiles.  Funding requirements are derived from currently contracted commitments, 
historical data, and Air Force cost models. 

(!!>  COMPARISON WITH FY 1982 DESCRI fr IVE SUMMARY: 

FY 1981 
Total 

FY 1982    fY 1983    FY 1984     Additional    Estimated 

Estimate   Egtlmate   Estimate    to Completion Costs 

R1)r&K 21,452     23,300     20,900 Continuing 

Difference between FY 82 submission and approved funds Is caused by Congressional reduction of $2M. 

<U)  OTHER /PPU0PRIATI0*J Fl!NnS.  Not Applicable 

Not Applicable 
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Program Element:  I63601F 

DOD Mission Area: Engineering Technology (ATP), »553 
Title: Conventional Weapons Technology 

Budget Activity:  Advanced Technology Development, #2 

<U> DETAILED BACKGROUND AND DESCRIPTION: The objective of this program is to apply state-of-the-art technology to the 
development of non-nuclear weapons.  These developments are driven by a broad range of tactical and strategic require- 

ments for new and improved non-nuclear weapons.  All aspects of conventional weapons are Included in the progr m: 

bomb/raisslle warheads, fuzing systems, aircraft/stores interface equipment, adverse weathjr air-to-surface and air-to- 
air seekers, gun mechanisms, ammunition and propellants.  In addition, promising foreign technology is evaluated for 
possible application to Air Force requirements.  This program element is the only Air Force advanced development 
effort for conventional weapons technology which forms the basis for follow-on engineering development programs to 
demonstrate advancement in the state-of-the-art. 

(U) RELATE!) ACTIVITIES: This program demonstrates non-nuclear technology advances initially investigated in Air 
Force exploratory development Conventional Munitions (PE 62602F), Aerospace Avionics (PE 62204F) and Rocket Propulsion 
(t£ 62302F) programs.  Coordination is maintained with Advanced Avionics for Aircraft (PE 63203F) Digital Avionics 
Information System (PE 63243F) and NAVSTAR/Global Positioning System (PE 64778F) programs.  Outputs from this program 
are to: The Advanced Missile Subsystem Demonstration (PE 63313F), Advanced Short Range Alr-to-Air Missile Technology 

(PE 633fcOF), Advanced Medium Range Air-to-Air Missile (AMRAAM) (PE 63370F/64416F), Advanced Attack Weapons (PE 63609F) 
Armament/Ordnance Development (PE 64602F), Close Air Support Weapons System (PE 644608F), Air Delivered Land Mines 
(PE 64610F), and Surf.tc« Defense Suppression (PE 64733F) programs.  Tri-Service coordination is accomplished through 

the Joint Technical Coordinating Croup (JTCG) for Monitions Development, the JTCG for Munitions Effectiveness and the 
Joint Service Guidance and Control Committee tor guidance and control activities.  Other joint specillzed committees 
hav« been foraed for specific technology sub-areas.  Jointly funded/sponsored tasks In this program Include Standard 

Store Interface and the Ring Laser Tyro programs and the demonstration of Millimeter Wave/Synthetic Aperture Radar 
seeker technology on Adverse Weather Seekers.  International cooperation and coordination is effected under the 
auspices of The Technical Cooperation Program and various specific country-to-country data exchange agreements, 
such as the NATO Infrared and millimeter wave target/background signature measurement program. 

<u> WOR!£J>JRF0glflSD BY: The Air Force Armament Laboratory, Eglln Air Force Base, Florida Is the responsible technical 
activity for this program.  Test facilities at the Armament Division, Eglln Air Force Base, Florida; the Arnold 

Engineer Development Centei, Arnold Air Force Station, TN; and the Central Inertial Guidance Test Facility, Holloman 
Air Force Base, NM support this program.  Major contractors on this program are:  Brunswick, Costa Mesa: CA; McDonnell 
Douglas» Huntington Beach.. 
Inc., Mlnneapo] 
Northrldge CA; 

space, Newport Beach, CA.  Eighteen other contractors and non-Air Force Government activities hold additional cont 

.^, ..*. CwFK«it v.,A» H'^"«-  riajor concraccors on tnis program are:  Brunswick, Costa Mesa: CA; McDonnell 

lngton Beach. CA; General Dynamics Corporation, Pomona, CA; Texas Instruments, DalUs, TX; Honeywell 
»oils, UN; Hughes Aircraft Company, Canoga Park, CA; Martin Marietta. Orlando, FL; Teledyne Systems Company 
\;  Lear Seiglcr, Grand Rapids, MI; SRI International, Menlo Park, CA; Motorola, Scottsdale, A2; Fcrd Aero- 
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Program Element:  #63601F 

DOD Mission Area: Engineering Technology (ATP), #553 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS : 

Title:  Conventional Weapons Technology 

Budget Activity:  Advanced Technology Development, #2 

1.  (U)  FY 1981 and Prior Accomplishments: Most of the new conventional ordnance In the Air Force Inventory or 
currently In acquisition programs was initially demonstrated under this program.  The most significant FY 1981 accom- 

plishments in the areas of ordnance, alr-to-surface guided weapons, air-to-air weapons and aircraft gun technologies 
are as follows: 

(U) Ordnance Technology• The first two Low Altitude Dispenser vehicles were fit checked for flight testing on the 
F-15, F-16, and F~4 In Aug 81.  A contract was signed in Jul 81 for the Antimaterlel Incendiary Subaunltlon program. 
Baseline cluster warhead configurations, including safe/arm/fuzlng subsystems, have been established for several mis- 

siles and extensive effectiveness analyses conducted against a spectrum of targets.  Final fabrication and testing of 
the Modular Fuze program brassboards were completed, 

(U) Alr-to-Surface Guided We»(>on Technology: Millimeter-Wave contrast guidance seekezs for autonomous lock-on-after- 
launch terminal guidance against armor were successfully demonstrated over a wide variety of targets and clutter 
background. The millimeter-wave seekers achieved a technological breakthrough for high target detection probabilities 

lu low to moderaie clutter. The Z8000 inotruction set was accepted for use in defense computer systems to enable the 
Air Force to use the same assembly language for many types of missile computers.  The Global Positioning System (CPS)was 
successfully demonstrated as a technique for updating tactical missile iuertlal systems in a Jamming environment and 

paves the way (<>r  the development of a lightweight, low-cost CPS receiver for integration into the Midcourse Guidan:e 
Demonstration (4GD) program.  The preliminary design for the MCD has been approved which will demonstrate, through cap- 
tive and free-Might tests, low-cost midcourse guidance technologies which have potential application to USAF cruise 

missiles and tactical missile programs such "8 Medium Range Alr-to-Surface Missile (MRASM). The first practical 
sub-wave lengf h passive Interferometer capable of sorting and accurately selecting a single UI1F emitter from a field 
of like emitters broadcasting co-frequency Continuous Wave (CW) wav?froms was flight demonstrated.  The accuracy of 

the lnterfer(-aeter and system compactness promises a new class of seeker capable of operat'.g en order of magnitude 
iower in frequency than any pievious seeker against multiple CW emitters.  This capability exposes a wh«Je new class 
of targets, represented by C3 and jammers, to lethal count ermeasur^s - 

W)    Air-to-Air Technology:  In FY 1981 no air-to-air technology wa<* developed due to Congressional reduction of funds 
for this Program Element.  Th»*se technologies have been moved back to explority development. 

'IJ)  Aircraft Cun Technology:  Advanced concepts for 3i)»m API long rod penetrator projectiles needed for defeat of 
luture So-'iet atmcr by the A-10 aircraft have been identified, development Initiate'1, and preliminary design completed. 
Ctr.pleted lb* development of a 30mm linear link less ammunition feed syste» which successfully demonstrated cycle rates 
uo to 4,COO rounds concept for 20 and 30mm ammunitions.  Completed development of a 30«« projectile for air-lo-air 
application that exhibits increased lethality reduced weight an<? 4,000 rt/sec muzzle velocity. 
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Program Element:  #63601F 
DOD Mission Are«: Engineering Technology (ATP), #553 

Title: Conventional Weapons Technology 

Budget Activity:  Advanced Technology Development, #? 

2.  (U)  FY 1982 Planned Program: The FY 82 program emphasizes the technology for weapons development geared to 
the needs defined by user requirements for nonnuclear conflicts in Europe and the Middle East.  Specific major efforts 
are as follows: 

(U) Ordnance Technology:  Investigation of standardized aircraft/store electrical interface technology to enhance 

interoperability on In-flight fuze setting capability will be continued.  Initiate development of an Advanced Stores 

Management System which develops and implements a generic stores management system applitablt across all aircraft/ 
sto.es. The Low Altitude Dispenser (LAD* technology development will bw continued which will provide lifting, stand- 
off, and off-axis delivery capability as well as a German Ministry of Defense program will be completed to demonstrate 
the LAD tube dispensing technique proposed forthe German MWX dispenser concept.  Continue the development of an Anti- 
materials Incendiary Submunition. Continue at a reduced level the development of Standardized Avionics Integrated 

Fusing which uses data available in aircraft avionics to provide re«l tits« optimum fuze setting.  Development of the 
Modular Fuze program will be completed.  Demonstration of depleted uranium warhead technology concepts for defeat of 
advanced armor will be completed. 

<lJ) Alr-to-Surface Guided Weapon Technology: Development of a flight weigh: Tactical Clobal Positioning System Claus 
M receiver will b£i continued.  Development of technology for all-weather guidance, standoff delivery, and low cost 
digital subsystems foe tactical guided weapons will continue.  Development of Tuned Rotor Gyro technology will be 

Initiated under the Midcourse Guidance Demonstration (MGD) program.  The Joint Navy/Air Force Millimeter Wtve/Synthet<c 
aperture Radar technology development will be continued for guidance application in standoff missiles to prcvide 

autonomous search, acquire, and track capability to defeat highvalue targets.  Emitter Homing Technology will be 
initiated to develop a new seeker design for the Remote Piloted Vehicle program specifically oriented for use igainst 
early warning/groutd control Intercept radars, noise modulated continuous wave Jammers, and ground based satellite 

jammers.  Initiate advanced development of the Inf»Tared High "alue Target Acquisition program to design, fabricare, and 
captive flight test brassboard hardware for <*  low cost autonomous Infrared seeker for terminal guidance for attacking 
high value fixed targets with conventional tactical weapons.  Initiate advanced development of a Carbon Cioxide (O^) 
Laser Technology Guidance Unit which will demonstrate the capability to accomplish midcourse update, feature following, 
terrain following/terrain a-oldsnce/obstacle avoidance, autonomous real time 3-D target detection/classification, and 
submunitlon dltpeoser cueing with a C02 laser radar sensor. 

<u>  Mr-to-Alr Technology:  Initiate the Passive/Active All-Weather Seeker development which wiil demonstrate passive/ 
active RF seeker gultda-tce for alr-to-at* missile application and advance tne state-of-thü-*rt of multi-mode seeker 
technology. 
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Program Element:  I63601F 
DOD Mission Area: Engineering Technology (ATP), #553 

Title: Conventional Weapons Technology 
Budget Activity: Advanced Technology Development, #2 

(U) Aircraft Gun Technology: Initiate studies to define increased payoffs achievable through the development of a com- 
pact, light-weight, fixed barrel 30mm gun in comparison with existing 20 and 30roa gun systems. Continue development of 
an advanced 30mm API projectile capable of defeating Soviet armor. Complete th»; development of an advanced high 
explosive projectile with augmented lateral effects (ALE) which projects discrete fragments of a predetermined size and 
weight at velocities exceeding 5000 ft/sec. 

(U) Advanced Explosive Technology:  Initiate advanced development of a low cost insensitive explosive (EA) for use In 
shaped charge and submunitlon warheads, and hard target penetrating warheads. 

3.  (U)  FY 1983 Planned Program: The FY 1983 program predicated upon adequate funding will empb^slfü the develop- 
ment of technology to support the development of weapons for adverse weather/night and increase the survi^abllity of 
the delivery aircraft through the use of standoff and indirect attack weapons. The major efforts within each project 
are as follows: 

(U) Ordnance Technology:  Investigation of standardized aircraft/store electrical interface technology to enhance 
interoperability and in- light fuze setting capability will be continued with final design and fabrication.  Develop- 
raeut of an Advanced Stores Management System which develops and Implements the architecture of a generic stores manage- 
ment system applicaMe across all aircraft/aircraft stores will continue.  A powered Low Altitude Dispenser technology 
development will be continued which will provide standoff and off-axis delivery capability as well as optimum patterns 
for the subraunftlcns deployed.  Complete the development of an Antimaterlal Incendiary Submunitlon which combines self- 
forging fragmentation technology with integral incendiary technology to provide an effective submunitlon for defeat 
of diesel fueled and Hghtly armored targets.  Continue the developsuent of Standardized Avionics Integrated Fuzing 
technology, which uses data available in aircraft avionics to provide real time optimum fuss settings for bomb dls 
pensers. 

(u) Alr-to-Surface Guided Weapons Technology: The development of light weight Tactical Global Positioning System 
Class M receiver will be completed and flight tested to evaluate Its utility as part of an advanced tactical mldcourse 
guidance subsystem in the Mldcourse Culdawce Demonstration (MGD) program.  Development of Tuned Rotor Gyro technology 
wili be completed as part of the MGD program. The Joint Navy/Air Force Millimeter Wave/Synthetic Aperture Radar 
technology development for guidance application in standoff missiles will be completed to provide autonomous search, 
acquire, and track capabilities to defeat high value targets sucn nj ship«, airfields, and POL.  Emitter Homing Tech- 
nology will continue In support of developing a n^w seeker design for the Remote Piloted Vehicle prograc for use against 
early warning/ground control Intercept radars, .loise modulated continuous wave jammers, ant' ground based satellite 
jammers. The Infrared High Value Target Acquisition rrograa will continue with brassboar« fabrication integration, and 
performance of captive flight testing to demonstrate the feasibility of attacking high value fixed targets with conven- 
tional tactical weapons utilizing a relatively low cost autonomous infrared seeker for terminal guidance.  Development 
of a Carbon Dioxide (CO2) Laser Technology Guidance Unit will continue which demonstrates the capability to accomplish 
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Program Element:  I63601F 
DOD Mission Area: Engineering Technology (ATP), #553 

£' tle:  Conventional Weapons Technology 
Budget Activity.1 Advanced Technology Development, 

midcourse update, feature following, terrain following/terrain avoidance/obstacle avoidance, autonomous real time 3-D 

target detection/classification and submunltlon dispenser cueing with a C02 laser radar sensor associated signal 
processing algorltms. 

W)    Air-to-Alr Technology: The Passive/Active All-Weather Seeker development program will continue which will demon- 
strate p<>3ive7actlve guidance for air-to-air missile application and advanced state-of-the-art multi-mode seeker 
technology. 

(U) Aircraft Gun Technology:  Initiate advanced development of a new compact, light-weight fixed barrel 30mm gun for 
the Advanced Tactical Fighter to provide increased effectiveness against aerial and armored targets greater standoff 

ranges than are currently available with existing systems.  Complete development of an advanced 30sm API projectile 
capable of defeating advanced Soviet armor.  Initiate development of & Sabot Dlverter program to allow the advanced 
30mm API projectile to be fired from the GPU-5 Gun Pod and A-10 aircraft. 

(^'  Advanced Explosives Technology:  Continue development cf lowest cost insensitive explosive (EA) for use in shared 
charge and submunltlon warheads and hard target penetrating warheads. 

*•  (u)  FY 1984 Plannet Program: The FY 198^ program will continue the development of technology to support air- 
to-surface weapons for u-je in adverse weather anJ night as defined by European and Middle East non-nuclear scenarios. 

(U) Ordnance Technology: Investigation of standar 
interoperability and in-flight fuze selling capabil 

ment System which develops and Implements the archi 
all existing aircraft/aircraft stores will continue 
powered Low Altitude Dispenser program, which will 

optimum patterns for the submunitIons deployed, wi1 
submunltlon And evaluate diupenser coneeptü for the 
integrated Fuzing technology which uses data avail* 

for bombs and dispensers. 

dized aircraft/store electrical interface technology tö enhance 
lty will be completed.  Development of an Advanced Stores Manage- 

tecture of a generic stores management system applicable across 
with application to the Advanced Tactical fighter aircraft. The 
provide standoff and off-axis delivery capability as w\ 11 as 

1 be continued.  Initiate advanced develor.&fcnt of an airfield attack 
submunltlon.  Complete the development of Standardized Avionics 

ble in clreraft avionic, to provide real time optimum fu/o settings 

*u)  Alr-to-Surface Guided Weapons Technology;  Complete development of technology under the Midcourse Guidance Demon- 

stration program for an all-weather, standoff delivery, low cost, digital guidance subsystem for tactical guided wea- 
pons.  Complete development of Emitter Homing Technology for a new seeker for the Remote Piloted Vehicle program for use 
against early warning/ground control intercept radars, noise modulated continuous wave jammers, and ground based satel- 

lite jammers,  complete development of the Infrared High Value Target Acquisition program with brassboard fabrication 
integration, and performance of captive filght testing to demonstrate the feasibility of attacking fixed targets with 
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Program Element:  I63601F 

DOD Mission Area: Engineering Technology (ATP), #533 
Title:  Conventional Weapono Technology 

Budget Activity: Advanced Technology Development, §2 

conventional tactical weapons utilizing a relatively low cost autonomous infrared seeker for terminal guidance.  Devel- 

opment of a Carbon Dioxide Laser Technology Guidance Unit will continue which demonstrates the capability to accomplish 
mldcourse update, feature following, terrain following/terrain avoldance/obbtacle rvoidance, autonomous real time 3-D 
target detection/classification and submunltlon dispenser cueing with a CO2 laser radar sensor and associated signal 

processing algorltms.  Initiate an Emitter Homing Technology seeker advanced development program for application to 
defense suppression missties and advanced dispenser concepts.  Initiate an advanced development program to evaluate 
and develop seeker processor technology to reduce the risk of developing the Tactical Defense Suppression missile. 

Initiate development of the Advanced Optical Rotation Sensor program, a gyro advanced development program utilizing 
loser technology, which has potential use incurrent or follow-on conventional cruise missiles. 

(U)  Alr-to-Alr Technology:  Development of the Passive-Active radar guidance development will continuer 

(U) ..lrcraft Cun Technology: Continue development of a new compact, light-weight, fixed barrel 30mm gun for the 

Advanced Tactical Fighter to provide increased terminal effectiveness against aerial and armored targets at greater 
standoff rnngea than are currently available with existing systems.  Complete development of a Sabot Diverter program 
to allow the advanced 30mm API projectile to be fired from the CPU-5 gun pod and A-10 aircraft. 

W*    Advanced Explosive» Technology:  Continue development of low cost insensitive explosive (EA) for use in shared 
charge <ind subuunition warheads, and hard target penetrating warheads.  Initiate program to begin qualification of 
EA In general purpose boifbs as replacement for tritonal. 

5. (U)  Program to Completion: This is a continuing technology base program. 

6. (Ü)  Mi lestooi's:  Not Applicable 

?.  00  Resources :  Not Applicable 

h.  (U)  Comparison with KY 1981 Budget Data:  Not applicable. 
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Project: 670B 

Program Element :  I63601F 
OOD Mission Area: Engineering Technology (ATP), #553 

(U) 

Title:  Air-tc-Surface Guided Weapons Technology 

Title: • Conventional Weapons Technology 
Budget Activity:  Advanced Technology Development, #2 

DETAILED BACKGROUND AND DESCRIPTION: This project is a continuing effort to provide the technology base neces- 
sary to support future development of Improved air-to-surface guided weapons.  The objectives are to develop and demon- 

strate technologies to improve the Air Force'r air-to-surface guided weapons capability.  Emphasis is on technologies 
which provide for affordable, standoff, adverse weather guided weapons. This project is divided into two tasks: Mld- 
coi.rse Guidance Technology and Air-to-Surface Terminal Guidance Technology. Mldcourse Guidance Technology - The 
primary objective of this task is to provide a signifies it improvement in cost for tactical weapon avionics.  There 

are basically three thrust areae within this task:  (1) Low Cost Inertlal Guidance Development; (2) Core Avionics; and 
(3) update systems which provide initialization and bound the errors of the total system.  Alr-to-Surface Terminal 
Guidance Technology - The primary objective of this task is to develop and demonstrate terminal guidance seekers which 

can achieve hit-to-kill accuracies against armored vehicles and high value fixed targets.  Autonomous (lock-on-after- 
launch) and non-autonomous (lock-on-before-launch) modes of operation for the guidance seekers shall be considered. 
Autonomous techniques for acquiring and tracking Radio Frequency emitting threats, especially tnemy communications 

facilities and jammers, are stressed. Efforts under this task are structured to investigate technical alternatives 
which lower risk associated with ongoing system development programs and develop a firm technical base required to 
support proposed system development programs. 

(U)  RELATED ACTIVITIES: This project demonstrates tactical air-to-surface guided weapons advanced technology initially 
investigated in Air Force exploratory development Conventional Munitions (P? 62602F) or Aerospace Avionics (PE 62204) 

programs.  Coordination is maintained with Air Force advanced development programs:  Advanced ..vionics for Aircraft 
(PE 63202F), NAVSTAR/GPS (PE 64778F), and with the Ordnance Technology Project 670A and Air-to-Air Technology Project 
670E of this program element.  Outputs from this project are primarily Into Advanced Attack Weapons (PE 63609F); pact 

"graduates"' have also transitioned into the Close Air Support Weapons System (PE 64603F) and Surface Defense Suppression 
(PE 64733F) programs.  Trl-Service coordination is accomplished through the Joint Technical Coordinating Grou;> for 
Munitions Development, the Joint Service Guidance and Control Committee established by DOD Instruction 5154.26 tud 

other Joint specialized committees forme 1 in specific technology sub-areas.  Task areas/work unite ^hlch are funded/ 
snonwored Jointly between the Air Force Armament Laboratory and Air Force Avionics Laboratory include:  Millimeter 
Wave Guidance supporting technology, Global Positioning System Mldcourse Guidance, and Low Cost Inertlal Mldcourse 

Guidance.  Joint-Service funded/sponsored efforts include digital guided weapons technologv, millimeter wave guidance 
technology and Synthetic Aperture Radar seeker teehncHgy.  International cooperation and coordination Is effected 
under auspices of the Technical uooperatlon Program and several specific country-to-countrv data exchange agreements. 

(U)  VJORK PEKFORMED 3Y : The A!r Force ArmMMDt Laboratory, Eglln AFB, FL, Is the responsible technical activity for 
Laboratory facilities of the Air Force Armament Laboratory and the Air Forco Avionics Laboratory are 

Teat facilities at the Armament Division, Eglin AFB, FL; the An.old Engineering Develooment 

this project. 

involved in the work. 

Center, Arnold Air Force Station, TN; and the Central Inertlal Cüldance Test facility, Holloman AFB, »IM, support this 
project. .Major contractors on work u-.lts included in this project er«. Honeywell, Inc, Hopkins, MI; Hughe- Aircraft 
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Project.  670B 
Program Element f #63501F 

DOD Mission Area: Engineering Technology (ATP), #553 

Title:  Alr-to-Surface Guided Weapons Technology 

Title:  Conventional Weapons Technology 

Budget Activity:  Advanced Technology Development tl 

Corporation, Canoga Park and Culver City, CA; Texas Instruments, Dallas, TX; Teledyne Systems Co, Northridge, CA; 

Lear Seiglar, Grand Rapids, MI; Computer Science Corporation Huntsville, AL; Martin Marietta, Orlando, FL; McDonnell 
Douglas, Huntington Beach, CA; General Dynamics, Pomona, CA; and Cperry, Orlando, FL.  Five other contractors hold 
additional contracts, for a total of 21 contracts in this project. 

(U)  PROGRAM ACCOMPLISHMEOTS AND FUTURE PROGRAMS: 

1. (U)  FY 1981 and Prior Accomplishments: Mllllmeter-Wave contrast guidance seekers for autonouous lock-on- 
after-launch terminal guidance against armor were successfully demonstrated over a wide variety of targets and clutter 
background. The raiI Itmeter-wave seekers achieved a technological breakthrough for high target detection probabilities 

in low to moderate clutter. The Z8000 instruction set was accepted for use in defense computer systems to enable the 
Air Force to use the same assembly language for many types fo* missiles computers. The Global Positioning System (GPS) 
vas successfully laboratory demonstrated as a technique for updating tactical missile inartlal systems in a jamming 

environment and paves the wcy for the development of a lightweight, low-cost GPS receiver for integration into the 
Midcourse Guidance Demonstration (MGD) program.  The preliminary design for the MGD has been approved v'.Uch will demon- 
strate, through captive and f-ee-fllght tests, low-cost mldccurse guidance technologier, which have potential application 

to USAF cruise missiles and tactical missile programs such as Medium Range Air-to-Surface Missile (HRASM). 

2. (U)  FY 1982 Program: Development of a flight weight Tactical Global Positioning System Class M receive* will 

&e continued to provide an advanced tactical midcourse guidance subsyrtem for the Midcourse Guidance Denonstration (MGD) 
program.  Development of technology for all-w.ather guidance, standoff delivery, and low cost dlgifl "ubsysteme for 
tactical guided weapons wili continue under the MGD program, Including the Industiy Lower Coct Inertial Guidance Sub- 
system, the Digital Integration Subsystem, the Unaided Tactical Guidance software, and the high order language develop- 

ment (Ada), for terrain correlation in cruise missile».  Development of Tuned lotor Gyro technology will be initiated 
under the MGD program.  The Joint Navy/Air Feie«* MiUlmeter Wave/Synthetic Aperture Rad<ir technology development will 

l>e .-ontlnued for guidance application in standoff missiles to provide autonomous search, acquire, and track capability 
to defeat high value targetr such as ships, airfields, POL, and bridges.  Emitter Homing Technology will be initiated 
to develop a i.sw seeker design for the Remote Piloted Vehl< )e  specifically oriented for use agllnat early warning/ 
ground control Intercept radars, noise modulated continuous wave Jaameri, and ground based sateliife jammers.  Initiate 
advanced development of the Infrared High Value Target Acquisition program to design  fabricate, and captive fllgttt 
t*?st bragsboa^d hardware for a low coct autonomous infrared set-Ice» for terminal guidance in attacking big'* value fixed 

targets with conventlot.a) tactical weapons.  Initiate advan ed development of a Carbon Dioxide (CO2) Laser Technciogv 
Guidance Unit which will demonstrate the capability to accomplish midcourse update, feature following, terrain 
following/terrain avoldaace/ohstacle avoidance, autonomous real t twjo 3-D target detect lon/ciassificatlon, and subaudi- 

tion dlsp-naer cueing with a CO-? laser radar sensor sad associated signal processing algorithms. 
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Project: 670B 
Program Element: I63601F 

DOD Mission Area: Engineering Technology (ATP), #553 

Title:  Alr-to-Surfac.e Guided Weapons Technology 
Title:  Conventiona1 Weapons Technology 

Budget Activity: Advanced Technology Lev^lopment, #2 

3. (U)  FY 1983 Planned Program: The development of a lightweight Tactical Global Positioning System Cla.^s M 

receiver Jill  be completed and flight tested to evaluate its utility as part of an advanced tactical midcourse guidance 
subsystem in the Midcoirse Guidance Demonstration (MGD) program.  Development cf technology foi ell-weather guidance, 

standoff delivery, and low cost digital subsystems for tactical guided weapons will continue under tLe MGD orogram. 
Development of Tuned Rotor Gyro technology wiU be completed as part of the MGD program.  The Joint Navy/Air For .e 
Millimeter Wave/Synthetic Aperture Radar technology development for guidance application In sta>Joff uissiles will be 

completed to provide autonomous search, acquire, and track capabilities ro defeat high value targets such as ships, 
airfields, POL, and bridges.  Emitter Homing Technology will continue in oupoort of developing a new seeker design for 
the Remote Piloted Vehicle program for use against early warning/ground control intercept radars noise modulated contin- 
uous vave jammers, and ground based satellite jammers. The Infrared High Value Target Acquisition program will continue 
.-1th brassboard fabrication and cap-ive flight testing to demonstrate the feasibility of attacking high value fixed 
targets with conventional tactical weapons utilizing a relatively low coht autonomous infrared seeker for teraina1 

guidance.  Development of a Carbon Dioxide (CO2) Laser Technology Guidance will continue which demonstrates the capa- 

bility to accomplish midcourse update, feature following, terrain following/terrain avoidance/obstacle svo'dance, 
autonomous real time 3-D target detect'o i/classificulon and subaudition dispenser cueing with a  C02 laser rsdar sensor 
and associated signal processing algorithms. 

4. {>')    FY 98& Planned Program: Complete development of technology under the Midcourse Guidance Demonstration 
program (n  an all-weather, standoff delivery, low cost, digital guidance subsystem for tactical guided weapons. 
Continue development of Kmiter Hosing Technology for a new seeker foi the Remote Piloted Vehicle program for use agalns* 
early waming/grcur.d control intercept rada-s, noise modulated continuous wave jamraers, and ground basad satellite 

jammers.  Complete development of the Infrared High Value Target Acquisition program with bras*board fabrication 
integration, rind  performance c captive flight testing to demonstrate the feasibility of attacking high value fixed 
tarnets with conventional tactical weapons utilizing a relatively lo*» cost auronomoes infrared seeker for terminal 

Kutdance.  Development of a Carbon Dioxide Laser Technology Guidance Unit will continue which demonstrates the capa- 
bility to accomplish midco«:rse update, feature following, terrain following/terrain avoidance/obstacle avoidance, 
autonomous real tin.e 3-D target detection/class:iflealion and submunit*on dispenser with a COj laser radar sensor and 
associated advanced development program for application lo  defense suppression missiles and advanced  diipens*r concepts. 
Initiate development of the Advanced Optical Rotation Sensor program, a gyro advanced development program utilizing 
laser technology, which has potential ise in curreat or follow-on conventional cruise missiles. 

*'  ^  Program to Completing; This is a continuing technology base project. 

t.     (U)  Milestones:  Not Applicable 

'•  (u) Sources: (%  in thousands):  FY ICjH    FY 1982   FY 1983    FY 1984 

IOT&E 13,206     12,297 0, 9< 1 8,800 

To.:al 
Additional           Estimated 
to Completion    Cost   

Continuing        Hof  Applicable 
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Project:  670B 
Program Element:  #63601F 

DOD Kisalon Area: fcn3inecrlng Technology (ATP), #553 

Title : Air-to Surface Guided Weapons Technology 
Title:  Conventions! Weapons Technology 

Budget Activity: Advanced Technology Development, $2 

(U)  k.  Comparison with FY 1982 Descriptive Summary: 

Total 
Additional     Estimated 

FY 1981     FY 1982   FY 1983    FY 1984  to Completion  Cost 

RDT&E 13,206 12,297    13,400 11,900   Continuing   Not Applicable 

Project 670B funds in FY 1983 and FY 1984 have oeen reduced to accomplish higher priority developments with 
the program element. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  # 63603F 
DoD Mission Area: Directed Energy Technology, #554 

(U) RESOURCE (PROJECT LISTING)($ in thousands); 

Title:  Space Laser Program 
Budget Activity:  Advanced Technology Development, #2 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1991 
Actual 

NONE 

2848 System Definition *nd System Technologies NONE 
2849 Laser Technologies and Target NONE 

Vulnerabilities 

FY 1982    FY 1983    FY 1984 
Estimate  Estimate  Estimate 

20,000* 

9,700 
10,300 

40,561 

19,636 
20,925 

37,104 

17,818 
19,286 

Total 
Additional    Estimated 
to Completion Costs 

123,779 

76,255 
47,524 

221,444 

123,409 
98,035 

*In Proqram Element 64406F, Project 2135, Advanced Systems. 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: 
based laser weapon systems 
where possible, especially DARPA TRIAD 
missile defense, CONUS and fleet air defense, 
targets, and precision strikes against ground targets. 

This program is designed to determine the feasibility of space- 
It is a joint DoD (AF/DARPA) program which will utilize existing technology programs 

The program will address requirements for the following missions: ballistic 
satellite defense, anti-satellite operations, interdiction of airborne 

BASIS FOR FY 1983 RDT&E REQUEST:  The combined system definition/technology risk redaction program is oriented toward 
a multi-mission, I Jspace laser weapon system.  Work begun in FY 82 will be 
continued in the foil wing areas: (1) system definition, (2) damage and vulnerability, (3) maintenance of mission effec- 
tiveness in the presence of countermeasures, (4) utility analysis, (5) supporting laser and optics technology, and (6) 
system technology and growth (short wavelength) technologies. 

(u) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Not applicable. Program Element is a new line in FY 1983. Program 
start will be done under Program Element 64406F in FY 1982, with the $20M specifically provided by Congress in the FY 82 
appropriations bill in the Space Defense Systems Program for this effort, 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 
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Program Element:  * M^03 Title:  bpace Laser Program 
DOD Mission Area:  Directed Energy Technology, #554 Budget Activity:  Advanced Technology Development, #2 

DETAILED BACKGROUND AND DESCRIPTION: The DoD has invested heavily in High Energy Laser (HEL) technology over the 
past fifteen years. This technology base is reaching sufficient maturity to examine the feasibility and possible applica- 
tions of a laser weapon system. Space-based laser weapon systems cculd possibly he used for a variety of missions includ- 
ing ballistic missile defense, air defense, satellite defense, anti-satellite operations, interdiction of airborne tar- 
gets, and precision strikes against selected ground targets. There are s number of questions, however, which re.uain 
unanswered. How effective would a space-based laser be for each of these missions? Couid it perform multiple missions? 
How effective would be the space-based laser compared with more conventional weapon systems? Can we develop an acquisi- 
tion, tracking, and pointing system capable of extremely accurate pointing coupled with very high slew rates? These are 
only some of the critical uncertainties, both in system design and supporting technology, which must be resolved before 
commitment is made to full scale development and deployment. The DARPA TRIAD Program will provide the nucleus for the 
technology risk-reduction program, with its development of the components for a Jlaser.  The 
technology development in this program will be aimed at improving key components of the TRIAD, and developing other_ 
components which have not been considered to date, which are necessary to build       _ i 
the baseline for a multi-mission system.  If successful, this program will provide sufficient information by FY 87 to 
allow an informed decision whether to proceed with the development and deployment of a space-based laser weapon system. 

The program if divided into two projects: Project 2848, System Definition and System Technologies, and Project 2849, 
Laser Technologies and Target Vulnerabilities. Under Project 2848, the total system concept definition will include the 
space laser platform; surveillance? communications, command, and control (C3>? ano launch and servicing segments. The 
definition of the apace laser platform will include the laser weapon; the acquisition, tracking, and pointing subsystem? 
the cryogenic storage system; and possibly some portions of the surveillance and C3 systems. Consideration smi'i. L>e given 
to the proper interaction of the various elements of the system to insure it will perform a specified mission. An initial 
concept of operations must be developed which addresses the required degree of autonomy: for example, there a»ay be no 
time, once a missile attack has boen verified» for human intervention. Utility analyses will be performed for a variety 
of missions including ballistic missile defense, anti-catellite operations, satellite defense, and air defense. These 
analyses will include assessment of the cost and effectiveness of system alternativej for each mission application. 
The space-based laser weapon system--including supporting elements such as space- and ground-based surveillance—must 
not only survive, but remain mission effective in the presence of active and passive counterr..easures. The Program Office 
must analyze the possible operational and technical responses to passive counterirfeasures, directed against one or more 
segments of the system, which couli disrupt or destroy completion of the mission. The mix of operational procedures 
and hardware providing cost-effective survivability enhancements against active coun'-.ecmeasures (directed at spacecraft, 
data/communications links, or ground elements) should be identified. The Program Office will conduct risk/uncertainty 
reduction efforts on surveillance and C3 technologies required for overall battle management. Spacecraft subsystem 
component technologies unique to the space-laser platfon,., such ap concepts for vibration isolation, thermal management 
and long-term riactant storage, will be developed. In Project 2C49, the Program Office will develop laser and optics 
technology to support al llassr.  'The Program Office will also conduct 
vulnerability analysis and testing to increa3e the confidence in assessment of vulnerability and hardening potential 
for targets identified in the system mission effectiveness analyses. 

Related Activities:  The nucleub for technology development of a space-bajed laser '*eap<^n system is the DAR*>A JRIAD 
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Program Element:  # 636C3 Title:  Space Laser Progrvn 
DOD Mission Area;  Directed Energy Technology, #554 Budget Activity:  Advanced Technology Development, #2 

Program funded in Program Element 62711E, Projects EE-7, EE-8, and ET-12. Program Element 62711E, Proiect EE-7 contains 
the development for the Acquisition, Tracking and Pointing Experiment - TALON GOLD. The objective of this program is to 
dev3lop and test in space the long range acquisition, target tracking, and precision pointing! 

J Project EE-8, Program Element 62711E, is the High Power Chemical Las^r Ground-Based 

Experiment - ALPHA. The objective of this effort is to demonstrate a multi-megawatt high-efficiency chemical laser 
in a ground-basac" facility to establish the feasibility of system performance levels required for space weapon applica- 
tion. Program Element 62711E, Project EE-12, is the Large Optics Demonstration Experiment - LODE. This project will 
establish and demonstrate the performance level that can be obtained from a beam control optics system designed to operate 
in space in conjuration with a large aperture, light-weight,- laser mirror. Program Element 62301E, Project ST~3, High 
Energy Laser Technology, supports the DARPA TRIAD Program. The objective of this project is to develop the basic technol- 
ogy to provide improvements in laser device efficiency, wavelength and waveform, as well as advance« in required optical 
components and ultra-precise beam pointing. 

(IT) WORK PERFORMED BY: The Air Fcrce Systems Command's Space Division, Los Angeles, CA, has overall management responsi- 
bility for the Air Force part of this program. Space Division will perform directly those tasks involving system defini- 
tion and utility analysis (including consideration of active and passive countermeasures), studioe and analyses determin- 
ina how to maintain mission effectiveness, surveillance/ C3 technology, and spacecraft technology. The Air Force Systems 
Command's Air Force Weaponr Laboratory„. Albuquerque, N?i, is responsible for laser, optics, and be?m control technology 
development, and target vulnerability and hardening countermeasures. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i. (U) FY !931 and Prior Accomplishments: Not applicable. Program Element is a new line in FY 1983. Program atart 
will be done under Program Element 64406F in LY 198?, wich the $20K specifically provided by Congress in the /Y 82 appro- 
priations in the Space Defense Systems Program for this effort. 

2.     FY 1982 Program:  During the third quarter of FY 1982 a Program Management Plan will oe submitted to congress 
The Air Force Weapons Laboratory will expand their analyses of th*» lethality of laser weapons against various classes of 
targets.  In conjunction with this, they will assess hardening which might be employed against a laser weapon system 

and what effect this might have on the laser weapon design and operations.  The Air Force Weapons Laboratory will also 
begindevelopment of key' 

] Space Division will begin the system definition which will include the space laser platform; surveillance; com- 
mand, control and communications (C3); and launch and servicing serments. Space Division will apsess the space laser 
weapon alternatives against a ran je of potential missions including the cost effectiveness* For «ach space-laser weapon 
system alternative. Space Division will perform a system-level analysis to identify potential vulnerabilities of the 
weapon system and various countermeasures which might be employed against enemy attack. They will begin contractual 
efco ->:s to resolve uncertainties in technology supporting survivability; surviillanca; coctmunications, command and 
control; and space laser platform subsystems. 

I 
3"  *';;) >?Y 19R3 Planned Program:  Work b^gun in FY 1982 under Progra-i Element 64404F will be continued in Program 
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Program Element:  # 63603 Title:  Space Laser Program 

DOD Mission Area:  Directed Energy Technology, 554 Budget Activity:  Advanced Technology Developmentf »2 

Element 63603F.  Space Division, working with HQ USAF and the major commands, will finalize systems requirements, and 
continue development of the most promising system alternatives.  Space Division will complete a system architecture for 
each alternative which addresses maintenance of mission effectiveness when confronted with active and passive counter- 
measures. 

4. FY 1934 Planned Program: Space Division will ccniinue all projects b*gun in FY 1982 and complete efforts to 
define the most promising system alternative«?. They will begin an extensive iterative process combining the analyses of 
utility and maintenence of mission effectiveness in the presence of counterraeasures of these systems. Air Force Weapons 
Laboratory will perform a damaye and vulnerability testJ | 

Space Division will complete development of performance?cost models of the selected alternatives. The most promising 
growth technology (shorter wavelength) components will be belected for further development. Air Force Weapons Laboratory 
will decide which specific optical aperture dssign to pursue at tho «id of FY 1984. 

Program to Completion:  All projects begun under this Program Element will be completed by the end of FY 1987, 
Air Force Weapons Laboratory will conduct damage and vulnerability measurements}" 

_J Space Division will supervise the demonstration of space-qualified 
cryogeric containers, used to store the laser chemical reactants, in FY 198 7. f" 1 a decision 
will be made whether to proceed to engineering development o: a full scale space-based laser weapon system. 

*>•     Milestones: Date 

A. Program Management Pla.i to Congress 3rd Qtr FY 1982 
B. Milestone O ™ t984 
C. I lle«**-'>n« 1 Decision •""      1 

7.  (U) Resources:  Not applicable 

9.  'Ul Comparison with FY 1982 Budget Pita:  Not applicable. 
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Project:  » 2848 Title*  System Definition and System Technologies 
Program Element:  # 63603 Title:  Space Laser Program 

DOD Mission Area:  Directed Energy Technolog-/, #554 Budget Activity:  Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION: Space-based laser weapon systems may offer significant advantages over conven- 
tional weapon systems. These advantages include world-wide delivery of large amounts of destructive energy at the speed 
of light to accomplish ballistic missile, space, and air defense missions. There are, however, a number of system and 
technical uncertainties which must be resolved before serious consideration can be given to the development and deploy- 
ment of any s?ace-baeed laser weapon system. We must (1) determine which missions are most appropriate for this kind of 
system, (2) define in detail the most promising laser weapon alternatives (including their costs), and (3) determine how 
to maintain the required levei of mission effectiveness in the presence of reasonably expected active and passive counter- 
mtasures. 

This project will seek to resolve these critical issues. Space Division will develop detailed conceptual designs 
which include the laser weapon, ,M1 supporting on-board components, and the spacecraft. Thev will also develop total 
system concepts which include the soace laser platform; surveillance; communications, command, and control; and launch/ 
servicing vehicle segments. They will perform utility analyses over a range of conflict levels up to and including 
general nuclear war. Associated with the system concept definition ar.alyses, Space Division will prepare a development 
plan for a potential program leading to operational deployment of a space-based laser weapon system. The maintenance 
of mission effectiveness for the system must be considered for a wide range of threats and scenarios, f 

Extensive studies 
and analyses must be successfully accomplished to devise methods of maintaining mission effectiveness against these 
and other active and passive countermeasures. The Program Office must also develop the critical supporting technologies 
for the User weepon, spacecraft, curveillance system, and command, control, and communications systea. Successful 
testing of these technologies, and the technology supporting the laser weapon, will demonstrate the feasibility of the 
space-based laser weapon system *r>d allow proceeding into the development of a fully integrated, space-capable demonstra- 
tion mode1. 

(II) RELATED ACTIVITIES:  NONE 

<l,) WügK PERFORMED BY:  The Air Force Space Division manages this effort.  The Aerospace Corporation, El Segundo, CA. 
provides general systems engineering and technical integration. 

(l,) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FYJ981^and Prior Accomplishments: Not applicable. Program Elewent is a new line in FY 1983. Program start 
will be <ione under Program Element 64406F in FY 1982, with the 520M specifically provided by the Congress in the FY 82 
appropriations bill in the Space Defense Systems Program for this effort. 

2'     (u) H.   1982 Progr-.m:  Space Division will begin in-house and contractual efforts In four major areas:  (1) system 
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project: # 2848 
Program Element:  ♦ 63603 

DOD Mission Area:  Directed Energy Technology, #554 

Ti t le:  System Definition and System Technologies 
Title:  Space Laser Program 

Budget Activity:  Advanced Technology Development, #2 

definition and utility analysis, (2) maintenance of mission effectiveness when confronting countermeasures, (3) surveil- 
lance/command, control, and communications technology, and (4) spacecraft technology. Technology efforts will address 
only those items unique to a space-based las«?r weapon system such as reactant chemicals storage in space over prolonged 
periods of tine. 

3. (U) FY 1983 Planned Program: Space Division, in conjunction with HQ USAF and the MAJCOMs, will review the 
requirements for the space-based laser. They will complete development of an architecture defining wh/»t is required to 

maintain mission effectiveness in the presence of countermeasures. Work will continue on utility analysis, and technology 
efforts which support the surveillance, command, control and communications, and spacecraft segments. 

4. (U) FY 1984 Planned P-ogram: The Space Division Program Office will complete initial definition of the most 
promising space-based laser weapon system concept definitions begun in FY 1982 and refinea in FY 1983 after systems 
requirements are finalized. The Program Office will make an assessment of the utility analyses begun in FY 1982, and will 
provide guidance to in-house and contractual personnel on what additional studies are necessary. The Program Office will 
continue supporting technology efforts peculiar to a space-based laser weapon system. 

5. Program to Completion: The Space Division Program Office will select a fling'« system alternative for the 
space-based laser} J The system definition of this alternative will provide the basis for full scale engineer- 
ing development if a decision is made to develop and deploy an operational space-based laser system. The Program Office 
will continue to modify and reassess tie analyses addressing system utility and maintenance of mission effectiveness^ 

j Key technology development c:>iapononts to support the C3, surveillance, and spacecraft segments will be com- 
pleted*^ 1 

6. Milestones: Date 

A. Program Management Plan to Congress 
B. Milestone 0 
C. Milestone 1 Decision 

3rd Otr Fy 1982 
FY 1984 

C       3 
7.  (u) Resources: 

FY 1981 
Actual 

FY 1982 

Estimate 

9,700« 

FY 1983 

Estimate 

19,636 RDTtE NONE 

•In Program Element 64404F. 

8.  (U) Comparison with FY 1982 Budget Data:  Not applicable. 

FY 1984 
Estimate 

17,818 

Additional 
to Completion 

76,255 

Total 

Estimated 
Coat 

123,409 

306 

«.'** 

t  



Project:  # 2849 
Program Element:  #63603 

DOD Mission Area:  Directed Energy Technology, #554 

Title:  Laser Technologies and Target Vulnerabxlities 
Title:  Space Laser Program 

Budget Activity:  Advanced Technology Development, #2 

DETAILED BACKGROUND AND DESCRIPTION: A space-based laser weapon system will require development: of certain key tech- 
nologies before it is feasible for system development and deployment. For the lasar weapon itself, significant improve- 
ments must be made in acquisition, tracking, and pointing systems.  The power output of the laser must be 

J Beam-forming optics systems must be developed which can 
handle the thermal stresses associated with multi-megawatt power output. Methods for storing highly reactant, cryogen- 
icaliy-cooled chemicals in space over long periods of time must be found. 

(U) Prior tc its selection for system development, any proposed space-based laser must be thoroughly evaluated for its 
expected lethality against the projected faruet types. Experiments and analyses must also be conducted to determine 
feasible target hardening techniques, and methods to counter these. 

DELATED ACTIVITIES.  DARPA is developing the TRIAD under Program Element 62711E.  Project EE-7 (Acquisition, Tracking 

and Pointing Experiment - TALON GOLD) includes development and space testing of the first-generation device for long-range 
acquisition, target tracking, and precision pointing 

pmen 
I   Pro- 

ject EE-8 (High Power Chemical Laser Ground-Based Experiment - ALPHA) includes demonstration of a multi-megawatt, high- 
efficiency chemical laser in a ground-based facility to establish feasibility or' jystem performance. Project EE-12 
(Large Optics Demonstration Experiment - LODE) will demonstrate beam control optics designed to operate in space in con- 
junction wth a large aperture light-weight laser mirror. DARPA Program Element 62301E , Project ST-3, High Energy Laser 

Technology, includes development of basic technology to provide improvements in laser device efficiency, wavelength and 
waveform, optical components, and ultra-precise beam pointing. 

(U)  WORK PERFORMED BY:  The Air Force Weapons Laboratory manages this effort under the direction of Space ^i^ision. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. K>) FY 1981 and Prior Accomplishments. Not applicable. Program Element is a new line in FY 1983. Program start 
will be done» >vider Program Element 64406F in FY 1982, with the $2i)M apecifically provided by Congress in the FY 82 appro- 
priations bill in the Space Defence System Program for this effort. 

2. FY 1902 Program. The Air Force Weapons Laboratory will begin in-house and contractual efforts to resolve 
uncertainties in key technology areas ~J They will initiate 
plans for damage and vulnerability/hardening demonstrations against ptejected targets for exawple, airciaft and launch 
boosters.  The Program Office will begin examination of potential growth technologies for shorter wavelength devices. 

3. (U) FY 198? Program. Air Force Weapons Laboratroy will continue technology development supporting a multi- 

megawatt chemical laser.  They will alter development, if necessary, to accommodate finalized system requirements. 

4. FY 1984 Planned Program. Air Force Weapons Laboratory will continue technology development. They will 
demonstrate "he damage and vulnerability of a laserf j The most promising growth 
technologies will be identified by end of year.                                           ~ 
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Project:  # 2849 

Program Element:  #63603 

Dod Mission Area:  Directed Energy Technology, #554 

Title:  Laser Technologies and Target Vulnerabilities 
Title:  Space Laser Program 

Budget Activity:  Advanced Technology nevelopment, #2 

5.      Program to Completion.  All technology development will be completed £ 
measurements will be completed 

6. Milestones: 

j and mirror coating tests accomplished 

Date 

A. Program Management Plan to Congress 
B. Milestone 0 

C. Milestone 1 Decision 

7.  (U) Resources: 

3rd Qtr FY 1982 
FY 1984 

J 
_J Nozzle efficiency 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

RUT&E None      10,300*     20,925     19,286 

*In Program Hlement 64406F. 

B.  (U)  Comparison with FY 1982 Budget Data.  Not applicable. 

47,524 98,035 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

|Program Element:  #63605F Title:  Advanced Radiation Technology 

DOD Mission Artia:  Directed Energy Technology (ATP), 554    Eudget Activity:  Advanced Technology Development, #2 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
.Number   Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

58,237 

FY 1982 
Estimate 

75,516 

FY 1983 
Estimate 

95,120 

FY 1984 
Estimate 

92,400 

Additional 
to Completion 

Total 
Estimated 
Costs 

Continuing   Not Applicable 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This is the Air Force program for demonstrating the technical and 
^engineering feasibility of using high energy lasers ab directed energy weapons in USAF weapon systems.  In general, the 
program includes broad based technology development in all aspects of laser weaponry plus airborne demonstrations of 
laser weapon technology.  In particular, the£ 

capability addressed by the Air Force Mission Element Need Statement for 
Space Defense. 

BASIS FOR FY 1983 RDT&E REQUEST:  Compared to the FY 32 program, the FY «3 program Involves Increases In the 
support of High Energy Laser technology development ^applications.  Ff,_f ihigh energy later 
systems, the Mid Range Applied Technology program involves significant investments in the completion of subsystem up- 
grades and the start of laser system integration,[ 

The FY 83 program also involves the completion of the Airborne Laser L&boratory upgradesf 
\ the cylindrical chemical laser Integration/test program, and the expansion of 

the technology base for airborne laser weapons. The increape in fun«J*ng from FY 81 to FY 82 and from FY £2 to FY 83 
I reflects a commitment top Jtechnology demonstration and provides for thef 

U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Project 
Number   Title 

FY 1981 

RDT&E 58,481 

(U)  OTHER ArPROPRIATION FUNDS:  Not Applicable 

FY 1?82 
Estimate 

¥\   1983 
Estimate 

Total 
FY 1984   Additional     Estimated 
Estlcite  to Completion  Costs 

82,729   101,746 Continuing Not Applicable 
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Program Element:  I63605F 

DOD Missior. Area:  Directed Energy Technology (ATP), 554 
Title:  Advanced Radiation Technology 

Budget Activity:  Advanced Technology Development, #2 

DETAILED 8ACKGR0UND AND DESCRIPTION:  The Air Force projects a continuing requirement to defend aerospace systems 
against attack. The demonstration of th<<» gas dynamic laser concept in 1966 and the subsequent development of flowing 

gas laser systems provided the first laser devices with sufficient energy to be effective as directed energy weapons. 

Extensive studies indicated that a high energy laser can be effective against targets such ac «Jr-to-air and surface-to- 
air missiles, ballistic missiles, aircraft, and spacecraft.  Some characteristics which make this effectiveness possible 

are (1) r.peed of light delivery with minimum lead correction and virtually no opportunity for evasive maneuver by the 
target; I?)  rapid engagement of multiple high speed targets; (3) wide field of fire; (4) energy delivery to specific 
tarnet areas with little collateral damage; (5) large magazine; (6) reusability which pem'.to hands-on training. 

Successful operational laser weapon systems will have a major impact on the overall offensive ana defensive strategies 
of US military forces.  This is a broad-based technology program to demonstrate the technical and engineering feasi- 
bility ot using high energy lasers as directed energy weapons in Air Force tactical and strategic combat environments. 

The first demonstration of laser weapon'_      _in an airborne enviromaent will be accomplished by the Airborne Laser 
Laboratory.  The Airborne Laser Laboratory includes ar gas dynamic laser at 10.6 micrometers wavelength 
Installed aboard a modified NKC-135 aircraft. The Airborne Laser Taboratory will demonstrate effectiveness at short 

rangef against aircraft or missile targets.  Prompted by the increasing maturity of this technology, the 
High Energy Laser Technology Applications 3tudy, completed in July 1978, has evaluated near-term technology and a 
range of potential laser weapon applications.  Specific high-payoff missions identified by this analysis include 

J The Airborne Laser Technology program 
addresses the feasibility of naar-term high energy laser technology for aircraft defense applications. This includes 
evaluation of repetitlvely-pulued laser system concepts which offer enhanced propagation and target interaction capa- 

bilities. At intermediate ranges (up to' tlaser systems operating at shorter wavelengths become more 
advantageous and greater pointing and tracking precision is required. The cylindrical deuterium fluoride chemical 

laser at about 4 micrometers wavelength shows promise cf achieving efficient operation at the higher power (up to*" 
jrequired for intermediate range missions, and the subsystems technology for more precise pointing and 

tracking systems is being pursued to meet the requirements for intermediate range beam control systems.  The develop- 
ment of the Airbornt Laser Laboratory-Il will be based on this technology to demonstrate the feasibility 
or airborne laser weapons in intermediate range aircraft defense missions! 

] The technology required for lon^ range 'applications 
is being pursued on a conceptual basis, Including laser devices with[ 'and associated beam 

control syitems.  In particular, this includes increasing emphasis on the technology for applications from space plat- 
forms.  Finally, in order to define and evaluate Air Force applications, a program in system modelling and mission 
application studies, propagation, and effects and vulnerability of targets Is being pursued. 
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Program Element:  I63605F 
DOD Mission Area:  Directed Cnergy Technology (ATD)t 554 

Title:  Advanced Radiation Technology 

Budget Activity:  Advanced Technolog/ Development, #2 

(U) RELATED ACTIVITIES:  This program element (PE) is part of a Department of Defense program which is coordinated by 

the Under Secretary of Defense for Research and Engineering, and which includes work in:  Defense Advanced Research 
Project Agency PE 62301E, Strategic Technology, and PE 62711E, Experimental Evaluation of Major Innovative Technology; 
Army PE 62307A, Laser Weapon Technology, PE 63314A, High Energy Lrser Components, and PE 65806A, DOD High Energy 

Laser Systems Test Facility; Navy PE 62735N, High Energy Laser Technology, and PE 62768N, Directed Energy Technology; 

and Air Force PE 62601F, Project 3326, Laser Applicctions, and PE 63603F, Spaet Laser Program. Coordination occurs 
through annual apportionment reviews and quarterly High Energy Laser Review Group meetings attended by the Array, 

Navy, Air Force, and DARPA laser program managers and representatives of the Department of Energy and the National 
Aeronautical and Space Administration.  Coordination with Department of Energy is also effected by attendance at 
tho Department of Energy laboratory technical program reviews, exchange of technical reports, and cooperative efforts 
at the working level. 

(U) WORK PERFORMED bY:  The Air Force Weapons Laboratory, Kirtland Air Force Base NM is responsible for managing this 

program. The ten major contractors in FY 1^81 wert:  Rockwell/Rocketdyne, Canoga Park CA; Hughes Aircraft, Culvev City 
CA; General Dynamics, Fort Worth TX; BDM, McLean VA; University of Dayton Research Institute, Dayton OH; R&D Associates, 
Marina Del Rey CA; Dynalectron, Albuquerque NM; Ford Aerospace, Newport Beach CA; We&tinghouse, Baltimore MD; Inter- 
national Laser Systems, Orl::ndo FL. The contracts totaled $39.2 million; In addition to the above, there were 25 

additional contractors with contracts totaling $5.5 million,  in-house test facillti?»* involved in this work Include 
the Advanced Radiation Technology Facility at Kirtland Air Force Baje NM. 

(U>  PROGRAM ACCOMPLISHMEf'TS AND FUTURE PROGRAMS: 

1.      FY 1981 and Prior Accomplishments:  The research and development of high energy laser technology can be 
broadly characterized as the development of the technology base, the demonstration af the feasibility of using laser 
systems as weapons, and the study of potential applications for laser weapons.  In laser device technology high power 

operation has been demonstrated in the carbon dlixide gas dynamic laser, the repetitively-pulsed carbon dioxide electric 
discharge laser, the carbon monoxide electric discharge laser, and the hydrogen fluoride/deuterium fluoride chemical 

lauer; the oxygen-Iodine chemical iaser has been identified for scaling to high power; and other concepts for short 
wavelength läser devices have been investigated.  In beam control technology, highly accurate beam control systems have 

the feasibility off 
h<"en developed and demonstrated at low power aboard the Airborne Laser Laboratory in realistic airborne environments; 

;poinring and tracking systems has been demonstrated in laboratory experiments and 

in ground-based field tests againstP Jtargets; first-generation adaptive optics 
correction systems have been developed and successfully tested; and work has begun on advanced adaptive concepts to 
significantly Improve overall laser system performance on target.  Fire control technology has been investigated and 
a radar fire control system was developed and successfully ground testedj 
The detaonst rat Ion of weapons feasibility Jis an objective of the Airborne 
Laser Laboratory program; the Airborne Laser Laboratory high energy laser system has been integrated and successfully 

tested on board, the Airborne Laser Laboratory aircraft, an NKC-135, and initial flight testing against an A1M-9B 
missive target^ Jhas been completed. 

J The 
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Program Element:  #63*05F 
DOD Mission Area:  Directed Energy Technology (ATP), 554 

Title:  Advanced Radiation Technology 

Budget Activity:  Advanced Technology Development, #2 

Mid Range Applied Technology program has been established to demonstrate the technology for _ 

Jhigh energy laser systim.  System studies and application analyses nave been undertaken1^ 

jj to provide direction to th 
technology base development and demonstration, and to establish potential laser weapon effectiveness. 

the 

FY 1982 Program:  In the Airborne Laser Laboratory program: j 

the I In the Airborne Laser Technology program: 
evaluation of repetltlvely-pulsed laser systems for aircraft defense apttl ,i: ^tions; f 

J ehe deuterium fluoride cylindrical cheafea.; laser and"" 

j annular resonator optics and alignment system; Auf ia« critical iswues and develop the con- 
ceptual definition of snorter wavelength laser systems for both short an;3 intermediate range (up top j 
aircraft defense.  In the Mid Range Applied Technology program: \ 

In Advanced Development/Support activities:  Continue the 
development and expansion ot the technology for high energy lasers, including the investigation of concepts for 

laser systems and complete aystem studies and application analyses to identify critical techno'ogy 
for space-based lasers. 

3. FY 1983 Planned Program:  In the Airborne Laser L&borctos/y program: 

In the Airborne Laser Technology program: _ the «nnular resonator and alignment 
system with the gain generator~* deuterium fluoride cylindrical chemical laser; evaluate the 
potential of the oxygen-Iodine chemical laser device for airborne applications and begin the developmen: of a[ 

I continue investigations of critical beam ctntrol technology; 

continue technology development and effects/vulnerability Investigations to evaluate repetitively-pulsed laser 
systems for aircraft defense applications.  In the Mid Range Applied Technology program: [_ 

In Advanced De«>elopraent/Support activities:  Continue ehe development and expansion of the 
technology tor high energy lasers, including the Investigation and development of concepts for 
laser systems. 

The current FY 83 resource estimate reflect» a decrease of S3.8 million from th<» previous estimate.  In the 
Airborne Laser Laboratory program, 

m addition, « revision to rhis 
test series is being coasidered to incorporate additional technology and test scenarios. This revision would use 
the Airborne Laser Laboratory in a more extensive rUe to evaluate technology and provide engineering £%t&f 
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I Program Element:  »63605F Title:  Advanced Radiation Technology 
DOD Mission Area: Directed Energy Technology (ATP), 554    Budget Activity: Advanced Technology Development, #2 

J In the Mid Rauge 
Applied Technology program, an extensive investigptioa cf demonstration options led t'l the re-direction of the 
program tof . _7wIU 
use available laset device and beam director hardware which will be upgraded and integiatedj" 

4. FY 1984 Planned Pre gram:  In the Airborne Laser Laboratory program: [7 
1 In the Airborne Laser Tech chnology program: 

]evaluation of pulsed and continuous wave laser 
system technologies for[^        ^aircraft Jercnse applications; continue laser device aid beam ?,ont.roi technology 
inveatiRations for intermediate range applications. In the Mid Range Applied Technology program: \ 

_J In Advanced Develop- 
ment ''.Support activities:  Continue the development and expansion of the technology for high energy lasers, including 
component developmcil/^culc-up or laser system concepts. 

5. (U) Program tt. Completion: This Is a continuing p: ogram. 

6. (U) Milestone3: Not Applicable. 

7. (U> Resourcesi Not Applicable. 

8. (U) Comparleon with FY 1982 Budget Pat.,:  No' Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #63723F 

DOD Mission Area: Engineering Technology (ATP), #353 

(U) RESOURCES (PROJECT LISTING) ($ In thousands): 

Title: Civil and Environmental Engineering Technology 

Budget Activity: Advanced Technology Developmentt  #2 

project 
Number 

2103 

2104 

2672 

TitJe 

TOTAL FOR PROGRAM ELEMENT 

Environmental Quality/Facilities 
Energy Technology 

Civil Engineering Technology 

Special Terrestrial Power 

FY 1981 

Actual 

3,839 

770 

2,869 

200 

FY 1982 
Estimate 

3,885 

700 

2,900 

235 

FY  1983 
Estimate 

4,502 

800 

3,302 

<»00 

FY 1984 

Estimate 

5,163 

913 

3,800 

450 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not applicable 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  Provides technology babe to ensure air base survivabr ity and 

enhance force readiness. Includes efforts to: develop an improved Post Attack Launch and Recovery capability; 
optimize airfield surfaces maintenance, repair, and new construction techniques; provide technology for more affective 
tactical deployment, air mobility, and base survlvability; ensure compatibility with Federal, Department of Defense 

(DOD), and local environmental policies and regulations during peace time and adapt Department of Energy (DOE) tech- 
nology to reduce Air Force energy consumption ar>d petroleum-fuel dependence. 

(U) BASIS FOR FY 1983 RDTSE REQUEST-,  In support of Tactical Air Forces' need for Post Attack Launch and Recovery, a 
civil engineering effort will continue to develop rapid runway repaid materials and techniques, develop aircraft surface 

roughnees criteria and finalize alternate surface designs. Recycling techniques will be developed for airfield pave- 

ments to meet Air Force requirement« and requirements of the Resource Conservation and Recovery Act of 1974.  In 
environmental quality technologyv cleanup and treatment techniques will be developer to handle AF hazardous wastes. 

Fuel cell power systems will be developed using DOE technology tor AF remote site, emergency, and mobile applications. 

The cost estimates were derived using analogous contract manhour, material, and overhead charges adjusted for program 
complexity, risk and inflation. 

(II) COMPARISON WITH FY 1981 DESCRIPTIVE SUMMARY ($ in thousands): 

FY 1982   FY 1983   FY 1984   Additional 

FY 1981   Estimate  Estimate  Estimate  to Completion 

Total 

Estimated 
Costs 

RDTiE 

Military Construction 
3,860     4,100 

(U)  OTHKK APPROPRIATION FUNDS ($ in thousands):  Not Applicable. 

4,700 

3,700 

Continuing   Not Applicable 
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Program Element: A63723F Title: Civil and Environmental Engineering Technology 
DOD Mission Area* Engineering Technology (ATP), //553       Budget Activity: Advanced Technology Development, //2 

(U) DETAILED BACKGROUND AND DESCRIPTION: One of the most important problems affecting the Air Force in the areas of 

civil engineering is * he launch and recovery of aircraft after an enemy attack. The Tactical Air Forces Statement 
of Operational Need (SJN) 319-79, Post Attack Launch and Recovery, states that to support the Tactical Air Forces' 
mission to conduct sustained combat operations, the Air Force requires an improved capability to launch and recover 

aircraft from its own and allied air bases following a conventional air attack. Although the Tactical Air Force is 

primarily concerned vtth its main operating bases because they support the primary in-place forces, a similar capability 
is required for thos« bases which will be supporting the augmenting forces and resupply airlift. Efforts in this 

program element address the technology for rapid assessment and repair of bomb damage, the identification of alternate 
surfaces to support launch and recovery, and the establishmant of roughness criteria for aircraft operations over 
repaired or alternate surfaces. A second problem is stated in Air Force Engineering and Services Center Statement 
of Operational Need ~;l-80r Recycling Air Force Pavements: The Air Force Civil Engineer is responsible for maintaining 

over 250 million square yards of airfield pavement throughout the world. This represents over $9.5 billion in capital 
replacement costs, of which 90% has exceeded its 20 year design life. Increasing construction cost and continued 

deterioration of those pavements are limiting the quality of runways, taxiways, and aprons the Air Fov.ce has to 

support strategic defense and offense, airlift and counter-air mission areas. If current methods are used to maintain 
and repair paveraants in the future, they will continue to deteriorate because of Operations ana Maintenance dollar 
constraints. Only by developing and employing recycling technology can the Air Force aaintain servicable airfield 

pavements under current funding policies. Efforts within this program element are aggressively attacking this problem. 
Other problem areas supported in this program element include environmental pollution and energy conservation. 

(U) RELATED ACTIVITIES: The efforts within this program are of significant interest to the other services and are 
specifically coordinated through the Joint Services Civil Engineering Research and Development Coordinating Group, 
which is responsive to the Department of Defense. This group ensures efforts are not duplicated across th* services 
and that maximum technology transfer is obtained.  In addition, the group has an airbase survivabillty panel which 
reviews Post Attack Launch and Recovery efforts. Efforts of civilian or national interest are coordinated as appro- 
priate -'1th the Federal Aviation Agency, National Aeronautics and Space Administration, Environmental Protection Agency, 

and Department of Energy; and joint programs have been established with those agencies. Other agency research programs 
in energy and environment are periodically assessed by the Air Force to take advantage of those technologies at 

little or  no cost. This program directly funds related engineering development projects that transition into Program 

Element 64708F, Other Operational Equipment. Additionally, Program Element 62601F, Advanced Weapons, directly funds 
exploratory development in Environmental Quality and Civil Engineering technology. 

(I)) WORK PERFORMED BY: This program is managed by the Director of Laboratories, Air Force Systems Command and is 
executed by the Engineering and Services Laboratory, Air Force Engineering and Services Center, Tyndall Air Force 
Base, FL. Ten percent of this program's work effort is accomplished in-house while the remainder is accomplished under 

contract.  In-house laboratory facilities include the capability for:  subscale and limited full scale protective 
construction and pavement weapons effects testing, design and testing of airfield pavement materials and construction 

techniques, computer facility and utility design analysis, and environmental chemistry research.. In 1981, the top 
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Program Element: #63723F Title: Civil and Environmental Engineering Technology 

DOD Mission Area: Engineering Technology (ATP), #553       Budget Activity: Advanced Technology Development, #2 

contractors were: BDM Corporation, McLean, VA; University of California, Berkeley, CA; University of New Mexico, 

Albuquerque, WL\   Science Applications Incorporated, La Jolla, CA; CENTEC, Reston, VA; Unversity of Texas, Austin, 
TX; College of William and Mary, Williamsburg, VA; Faiichild, Farmingdale, NY; Fire Research Corporation, Nesconset, 

NY; FEECON Corporation, Westborough, MA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAi: 

1. (U) FY 1.981 and Prior Accomplishments:  In support of Post Attack Launch and Recovery, completed F~4 surface 
roughness criteria and using this criteria finalized procedure for manual selection of a minimum operating strip. Also 
transitioneu the aerial damage assessment jystem to ASD. Completed a comprehensive recycling test plan to address 

airfield pavement recycling SON. Completed design of an advanced panel for mobile shelters. In environmental engineer- 
ing, the apill assessment model is now a callable for use as a management tool to assess spills of hydrazine fuels 

and other hazardous materials into water bodies. Techniques for biological treatment of phenolic wastes and solvent 

removal from groundwater were developed. Developed a range planning hazard analysis model t/hich applies state-of-the- 
art risk analysis techniques to weapons delivery in weapons tests and aircrew training. Initiated speciel terrestrial 
power project by beginning adaption f.f DOE fuel cell technology to AF applications. 

2. (U) FY 1982 Planned Program: Continue support of TAF SON 319-/9, Post Attack Launch and Recovery with follow- 

ing effortd:  In bomb damage repai'-, continue development of advanced crater repair materials a.-id techniques and develop 
near term repair methods using fiber reinforced polyester mats. Complete development of validated surface roughness 
criteria for the C-130 and C-.U1 and continue development of F-15, F-16, A-10, C-5, DC-10 and 747 surface roughness 

criteria. Complete evaluation or alternate surface conceptual designs and select a specific design for field testing. 

Complete development of a manual damage assessment system. Establish criteria for heavy load, high tire pressure 
recycled airfield asphaltic pavements. In environmental engineering, continue efforts to define the toxic corridor 
associated with either a planned or accidental release of toxic fuels. Evaluate the performance of an aerated trickling 

filter bioreaction in treating paint stripping wastewater. Also, continue development and testing of hardware to 
control trace level contamination of trichloroethylene in groundwater. Continue adaption of D^E fuel cell -.echnology 

to AF applications by design and fabrication of hardware. 

3. (U) FY 1983 Planned Program: Continue support of Post Attack Launch and Recovery through specific efforts: 

Continue development of repair techniques using advanced materials and develop equipment for handling of these 

materials. Complete F-15, C-5A, DC-10, and 747 roughness criteria. Complete aircraft/soil interaction study and 
finalize alternate surface and damage resistant runway designs. Complete minimum operating strip selection criteria 

for multiple aircraft. Address SON on airfield pavement recycling by initiating study to recycle portland cement 

concrete for heavv load airfield pavements. Continue hardened structure overlay development and initiate airbase 
survivability assessment for 1990's threat. In the area of environmental engineering, develop methods for cost 

effective investigation and cleanup of AF contaminated groundwater. Provide recovery, reduction and treatment 
technology to handle AF hazardous wastes. Continue adaption of DOE technology for a 5 and 40 kilowatt fuel cell 
power system able to use AF fuels at remote site applications. 
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Program Element: #63723? Title: Civil and Environmental Engineering Technology 
DOD Mission Area: Engineering Technology (ATP), #553       Budget Activity: Advanced Technology Developmentt  #2 

4. (U) FY 1984 Flanned Program: The planned program will continue to emphasize technology development of 
advanced materials, techniques, and procedures which enhance the Post Attack Launch and Recovery Capability, ability to 
recycle airfield pavements, airfield pavement performance and facilities operation and maintenance. Complete F-16 
and A-10 roughness criteria and continue efforts on foreign object damage protection to aircraft passing over repaired 
craters. Initiate pilot tebiing of in-place destruction of hazardous spills. Continue development of advance tech- 
nologies for understanding and reducing smoke visibility in aircraft engine exhaust plumes and for reducing smoke 
from aircraft test facilities. Continue testing of remote sensing equipment for aircraft pollutants, toxic vapor 
clow'* and chemical warfare agents. Evaluate 5 and 40 kilowatt, 40% efficient fuel cell power systems undei operational 
conditions. Begin development of a multi-fuel combustor for a Stirling cycle heat engine to be used in AF remote 
site and tactical mobile applications. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) MilesLones:  Not Applicable. 

7. (D) Resources:  Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: 163728F Title: Advanced Computer Technology 
DOD MiesIon Area: Electronic and Physical Sciences    Budget Activity: Advanced Technology Development, #2 

(ATP), #551"  

(Ü) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number    Title 

TOTAL FOR PROGRAM ELEMENT 
2527 Software Life Cycle Tools 
2528 Software Data Collection 

and Analysis 
2529 Computer Architecture 

Applications 
2530 Distributed System Technology 
2531 Software Engineering Tools 

and Methods 
2532 High Order Language Discipline 

FY 1981 
Actual 

FY 1982 
Estimate 

4,782 
0 

FY 1983 
Estimate 

4,957 
700 

FY 1984 
Estimate 

5,816 
700 

Additional 
"0 Completion 

Continuing 
Continuing 

Total Estimated 
Cost 

4,438 
0 

Not Applicable 
Not Applicable 

622 520 0 0 0 1,998 

453 
621 

600 
2,022 

500 
2,200 

800 
2,816 

Continuing 
Continuing 

Not AppHcab?-. 
Not Applicable 

1,186 
1,556 

630 
1,010 

0 
1,557 

0 
1,500 

0 
Continuing 

3,816 
Not Applicable 

(Ü) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program develops and demonstrates technologies to reduce the 
mushrooming costs of developing and modifying military computer software. Thrusts include automating the software 
development process, introducing a prudent amount of standardization into the process, and pcoviding management tools 
to control the process. This program is also responsive to the fact that weapons system complexity and Li-e availability 
of  low cost microprocessors are driving military embedded computer systems toward the concept of distributed data process- 
ing. Our objective is to exploit advances in distributed processing technology and develop techniques to satisfy 
critical military requirements such as fault tolerance, reliability, and survivability in the battlefield environment» 

^    BASIS FOR FY 1983 RDT&E REQUEST: The major thrust is to continue development of techniques to decentralize the 
control of military distributed processing systems in order to eliminate the central control processor as a potential 
single point failure element. Methods of fault sensing, daLa sharing and automatic reconfiguration, critical to increased 
system reliability and survivability in the distributed environment, will be developed and evaluated against Coaaand 
Control system requirements.  In cooperation with the Army, we will continue the emulation and evaluation of the Nebula 
instruction set. architecture based on Air Force requirements for a standard 32 bit processor. We will also continue 
development of coropilers and a programming support environment to support implementation of Ada as the new DOD standard 
computer programming language in FY 1984. The cost estimates were derived using analogous contract manhour, material, and 
overhead charges adjusted for program complexity, risk and inflation. 

317 

■ . .: ■"  ■■■ ■■ 

*£&** 

- 



Program Element:  063728F 
DOD Mission Area: Electronic and Physical Sciences 

TÄTD), #551 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

(U)  OTHER APPROPRIATION FUNDS:  Not Applicable 

Title: Advanced Computer Technology 
Budget Activity: Advanced Technology Development, #2 

FY 1981  FY 1982  FY 1983   FY 1984  Additional    Total Estimated 
Estimate Estimate Estimate  Estimate to Completion      Cost 

4,650 4,900 5,900 Continuing     Not Applicable 

318 



Program Element:  »63728F 
DOD Mission Area: Electronic and Physical Sciences 

(ATP), #551 

Title:  Advanced Computer Technology 
Budget Activity:  Advanced Technology Development, #2 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  All major weapons systems contain embedded computers performing critical 
functions such as guidance, navigation and the processing of data gathered from a variety of sensors and sources. 
This technology base program was established to develop and demonstrate the broad apectrum of design techniques, programm- 
ing tools and models required to improve the performance and reduce the life cycle cost of computer hardware and software 
embedded in Air Force weapons systems. Scarcity of skilled software manpower and rapidly increasing software costs within 
DOD hive caused special program emphasis to be placed on improving the software development process for embedded computer 
systems. A DOD-wide computer resource technology program was established as outlined In the Defense Computer Resources 
Technology Plan. This plan ties the programs of all services together to achieve maximum benefits from Invested funds 
by eliminating duplicative efforts and by identifying areas where additional emphasis is needed.  Program Element 63728F, 
along with related exploratory and engineering development programs, implements the Air Force portion of the DOD program 
and has thrusts in several areas:  (1) Software Life Cycle Tools - to develop *utomatad aids for generating software 
specifications from user requirements and to develop tools, along with a structured methodology, to aid In software 

.1 J4f<. 
'* Applications - to evaluate state-ot-the-art computer 

architectures against potential military applications and to provide the technology base to support standardization 
efforts in computer hardware; (3) Distributed System Technology - to develop tools, techniques and the necessary 
simulation capability to analyze, specify and evaluate distributed computer systems and to provide solutions to the 
military unique problems of high reliability, survivability, &nd rapid ^configurability; (A) High Order Language 
Discipline - to support implementation of Ada, the DOD standard language, Including development of compilers to be hosted 
on and targeted for Air Force computer systems and development of other programming support tools for Ada. 

<u)  RELATED ACTIVITIES:  This program supports and is responsive to the DOD Defense Computer Resources Technology Plan 
and the DOD sponsored Software Technology Initiative.  It is related to other programs which constitute the DOD Software 
Science and Technology Program:  62725A, Computer and Information Sciences; 63723A, Tactical Automation; 62721N, 
Command and Control Technology; 63526N, Advanced Computer Technology, 64574N Tactical Embedded Computer Program; 62708E, 
Distributed Information Systems; 62702F, Command, Contiol and Communications; 6220AF, Aerospace Avionics; 63226F, DOD 
Common Programming Language; and 64M0F, Computer Resources Management Technology. Air Force thrusts generally 
transition into this program fro* 62702F and are coordinated through technical reviews at the staff and engineering 
levels.  Coordination with other services is achieved through the Research and Development Technology Panel of the 
Management Steering Committee for Embedded Computer Resources, annual DOD apportionment reviews and the Ada Joint 
Program Office. 

(U)  WORK PERFORMED BY:  Rome Air Development Center, Griffiss AF3 NY has management responsibility for this program. 
Contractors include: Massachusetts Computer Associates, Wakefield MA; General Systems Group, Salem NH; Bolt, Baranek 
and Newman, Cambridge MA; Softech, W&ltham MA; Illinois Institute of Technology Research Institute, Chicago, IL; Pattern 
Analysis and Recognition, Rome NY; TRW, Redondo Beach CA; and Intermetrics, Cambridge MA. 
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Program Element: #63728F 
DOD Mission Area: Electronic and Physical Sciences 

(ATD), #551 

Title: Advanced Computer Technology 
Budgec Activity: Advanced Technology Development, #2 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1» (U) FY 1981 and Prior accomplishments: Developed a compiler for the Air Force JOVIAL, J73 computer language 
which is hosted on the IBM 360/2)0  machine. Completed development of additional programming support and verification 
tools for Air Force implementation of the J73 language. Completed National Software Works enhancements required to 
fully exploit a joint demonstration involving Air Force Systems Command and Air Force Logistics Command. Provided 
600,000 dollars direct support to the DOD managed Ada implementation effort. 

2» (I1) FY 1982 Program:  Begin development aid evaluation of techniquee to improve fault sensing, resource 
sh&iing and automatic reconfiguration in tactical öistrituted data processing systems. Complete National Software 
Works program by demonstrating the networicing ot geographically separated progressing tool* "ItMn tk»  laboratory 
and logistics communities (Concludes Project 2531). Transition the Data Analysis Center for Software to the 
Defense Technical Information Center (Concludes Project 2528).  Continue development of Ada compilers and the 
Ada Programming Support Environment (APSE). 

3*  (u)  fY 19H3 Planned Program:  Complete demonstration of the distributed processing simulation capability.  Use 
this capability to continue development of resource sharing and reconfiguration techniques for milicary distributed 
processing systeus. Complete development oe initial Ada compiler for the IBM 370 series computer and begin development 
of follow-on Ada compilers for other Air Force computer systems. Continue development of the total integrated APSE 
necessary to effectively use the Ada language in Air Force systems. Continue evaluation of the Sebula 32 bit instruction 
set architecture as an Air Force standard. The 300,000 dollar reduction in the FY 1953 planned prog; am will delay the 
development of a J73-to-Ada language translator and the demonstration of a rsconfigurable distributed computing system 
by one year. 

4.  (U)  FY 1934 Planned Program:  Complete demonstration of distributed processing configurations to allow resource 
sharing and automatic system reconfiguration.  Complete APSE development and validate Ada Compilern for use in software 
development programs.  Begin demonstration of Nebula on selected Command Control applications.  Begin demonstration of 
an automated software requirements analysis tool. 

3. (U) Program to Completion:  This Is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. (U) Resources:  Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary: Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  063743F Title:  Electro-Optical Wartare 
DOD Mission Area:  Electronic & Physical Sciences lATD), #551    Budget Activity:  Advanced Technology Development, 02 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number 

431G 

2222 

Title 

TOTAL FOR PROGRAM ELEMENT 
Electro-Optical Warfare 
Advanced Electro-Optical 

Countermeasures 

FY 1981 
Actual 

10,657 

8,957 

1,700 

FY 1982 
Estimate 

10,261 
8,261 
2,000 

FY 1983 
Estimate 

15,927 
11,027 

4,900 

FY 1984 

Estimate 

22,636 
15,970 

6,666 

Total 
Additional     Estimated 

to Completion  Costs 

Continuing 
Continuing 

Continuing 

Not Applicable 
Not Applicable 
Not Applicable 

(U) rP.IEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program provides advanced development, risk reduction and 
feasibility/railitary worth demonstration of countermeasures against visuallyv electro-optically, or infrared aimed or 
guided «urface-to-air and air-to-air wcannns.  C«irr-jnt Soviet 8?tisircrsft  artillery (AAA) sr.d r«dir iltzztz'.  outface 
to-air missile (SAM) systems ise some form of optics as a backup to the radar.  In addition, shoulder fired SAMs and 
air launched missiles have beci developed to home on engine radiation.  Both strategic and tactical aircraft that 
operate over or near hostile territory may be exposed to these weapons. 

BASIS FOR FY 1983 RDT&E REQUEST:  Efforts in FY 1983 will accelerate advanced development work addressing existing and 
predicted critical technology voids for countering Soviet air defenses.  These efforts include a' flare 

concept to decoy infrared (IR) missile threats with flare rejection circuity, flare techniques to counter missile 
threats using \ signal trackin3, all aspect missile warning for_ strategic aircraft and an electro-optical 
countermeasures system to provide self protection for tactical aircraft. Jflare designs for the A-10 and 
F-15 will be completed and transitioned to full scale development.  The cost estimate is based upon the number of 
different development areas, technological risk associated vith these areas and previous experience. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDT&E 11,290 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 

FY 1982 

Estimate 

10,500 

FY 1983 

Estimate 

18,700 

FY 1984 

Estimate 
Additicnal 
to Cons*etIon 

i 

Continuing 

Total 
Estimated 

Cost 

Not Applicable 
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Program Element:  »63743F Title:  Electro-Optical Warfare 

DOD Mission Area:  Electronic & Physical Sciences (ATP), »551    Budget Activity:  Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The enemy air defense network is made up of electronic and electro-optical 

devices that locate, monitor, guide, and control the offensive and defensive elements.  Denial of enemy use of these 
elements is directly related to the survivability of our aircrews and the number of weapons delivered to the target. 
Initially, enemy air defense systems operated only in the communications and radir frequencies (approximately 20 mega 
hertz to 18 gigahertz).  Howevei, as weapon systems became more sophisticated, enemy threat systems began to use optical 
and infrared (IR) types of devices as a backup or as a primary means to enhance their .apabillty.  Recognizing this 
increased emphasis in electro-optics, Program Element 63743F was established in 1972 co develop and uemons^rate counter- 
measures to these enemy systems. 

include IR 'guided weapons jammers as well as counterj iof 
IR signature suppression, fl 

activate countermeasures to approaching missiles* 

L J weapons.  Passive counters include 
aircraft camouflage, IR signature suppression, flares to decoy IR missiles, anc receiver systems to warn aircrews and 

RELATED ACTIVITIES:  The efforts in this program are closely coordinated with other Air Force electro-optical, elec- 
tronic warfare, and reconnaissance and target acquisition programs, as well as the advanced development work in similar 
areas by the Army and the Navy through joint reviews conducted by the Joint Technical Coordinating Group.  Maximum utili- 
zation of common optical hardware and techniques is stressed; equipment developed under other programs is modified only 
enough to perform those functions peculiar to lie countermeasures problem.  New developments are undertaken only when 

the technology base does not exist to satisfy the specific function required.  Exploratory development efforts are phased 
Into this program from Piogram Element 62204F, Aerospace Avionics.  Completed electro-optical efforts are transitioned 
Into engineering development under IE 64710F, Reconnaissance Equipment; PE 6473&F, Protective Systems; and PE 6473JF, 
Tactical Protective Systems.  Joint Air Force/Navy efforts include the Advanced Electro-Optical Countemeasure Pod, 
COMPASS HAMMER; a lew cost tail warning receiver development; and aircraft infrared signature reduction.  Joint Air 
Force/Army efforts include^ J and visual countermeasures effects and an infrared ]_ 

J The F-15 contrast reduction effort is jointly sponsored with DARPA. 

(u) WOKK PERFORMED BY:  Testing is performed at the Air Force Armament Division, Eglin AFB, FL and China Like, CA. 

The Air Fc:ce Avionics Laboratory, Wright-Patterson AFB, OH, manages the program.  The major contractors are:  Raytheon 

Corporation, Bedford, MA - analysis and simulation; AVCO Corporation, Wilmington, MA - flare material and dispensers; 
HYCOR Corporation, Woburn, MA - flares; MB Associates, San Pamon, CA - flare research and testing; Quest Research, 
Wash, DC - electro-optical countermeasure technique analysis; Perkln-lüraer Corporation, Wilton, CT - optical 
receivers; Hughes Aircraft Corporation, Culver City, CA - Infrared jammers and optical sensor*,; Honeywell Inc., 
Lexington, MA - missile warning system; Martln-Karlctta Corporation, Orlando, FL - optical countermeasures; West- 
lnghouse Corporation, Baltimore, MD - optical countermeasures and lasers; and SAI, Albuquerque, NM - optical counter- 
measures effectiveness evaluation. 

32 on 

-' 



Program Element:  063743F Title:  Electro-Optical Warfare 

DGl) Mission \rea:  Electronic & Physical Sciences (ATP), #551    Budget Activity:  Advanced Technology Development, #2 

(U; PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l*    FY *981 and Prlor Accomplishments:  Acco>upIishment8_include demonstration and transition of an improved per- 
performance, lower cost, and higher availabilityf flare decoy to protect the B-52 against advanced threat 
missiles.  Camouflage paint schemes were developed and are now used on the F-16, A-10 and E-3A.  A missile tail 

warning system was developed end Is now in production for strategic and tactical aircraft (ALQ-153).  Improved flares 
for the B-52 and F-lll are now in production.  Both COMPASS HAMMER optical countermeasare pods complete"! fabrication 

and began testing.  Concepts for couateringQ jwere analyzed for follow-on hardware development. 

2*    FY 1982 Program:  New starts in FY 1982 include a reliability Improvement demonstration for flare decoy 
dispensers, a technique to passively discriminate between optical threats and decoys, an advanced    _ warning 

receiver sensor to warn aircrews and activate expendable decoys against I     guided threats, and a system to re- 

elf ] Continued effort Include I flares for the 

and weapon cuing 

duce the visual contrast 

A-10 and F-15 to improve sarvivability and reduce flare procurement ccsts, threat 
system to suppress enemy air defenses  and efforts to reduce the size, weight, an<Tcost of opticalf     counterm 

sures used to provide a self protection capability against optically guided threat».  Scheduled for completion are a 
pyrophorlc flare design for the F-4 and F-16, flight testing af a dual mode (infrared/pulse noppler) tail warning 
system for close air support aircreft (required because of the very short response time at law altitude), and flight 
testing of the COMPASS HAMMER electro-optic«l countermeasure (EOCM) system designed to provide protection against EO 
guided weapons. 

3-    FY 1983 Planned Program:  The FY 1983 program represents a significant increase in funding In order to ac- 
celerate critical technologies.  New starts include a flare concept to decoy infrared missile threats 
with flare rejection circuitry; flares techniques to counter advanced missile threats usingf ~* signal 

tracking; multispectral coatings and paints to reduce optical,      ]and infrared aircraft 'signature, thereby 
reducing detection range; development of an infrared'"     jamming source to 

counters to weapons; all-aspect missile warning system for strategic aircraft; and 
efforts to improve the performance, reliability/maintainability, and power efficiency of EOCM systems to provide 
more acceptable self protection systems for tactical aircraft.  Continued efforts include expendablef     decoys, 
infrared couotermeasures effects on missile seekers, ana[_        1 warning sensors.  Scheduled for completion are A-10 

*"ul F-15' ] flares, optical threat detection and cuing designs, optical decoy discrimination and an improved 
"] jamming transmitter to reduce the size and cost of EOCM aystems.  Funds in FY 1983 were reduced to fund higher 

priority Air Force requirements. 
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Program Element:  ^63743F Title:  Electro-Optical Warfare 

1XJD Mission Area:  Electronic & Physical Sciences (ATD)t 0551    Budget Activity:  Advanced Technology Development, #2 

*•    FY 1984 Planned Program: The FY 1984 program includes a major new start to develop a next generation in- 

frared countermeasure system for strategic aircraft. Continued areas of emphasis include flares to counter advanced 
missile seekers, optical and electro-opticpl signature reduction, counters tof 

L   ~| warning systems and all-aspect missile warning for both strategic and tactical aircraft. 

5. (U) Program to Completion:  This is a continuing program. 

6* (u) Milestones:  Not Applicable. 

7  (U) Resources:  Not Applicable. 
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Project:  431G Title:  Electro-Oot i'-.al Warfare 
Program Element:  #63743_F Title.  Electro-Optical Warfare 

DOD Mission Area:  Electronic & Physical Sciences (ATP), #551  Budget Activity:  Advanced Technology Development, #2 

(      DETAILED BACKGROUND AND DESCRIPTION:  Project 431G was established to demonstrate advanced development counterraea- 
sures to enemy air defense guidance systems which operate in the optical spectrum' 

J Examples of such systems are IR heat seeking mipsiles which home in on aircraft jet engines and television 
cameras which can track airborne targets ano provide guidance to enemy anti-aircraft guns or surface-to-air missiles. 
Improvements In these systems and development of new weapons usingf jparts of the optical spectrum  quire 
continuing development to gain and maintain an advantage over the threat. 

(U) Efforts in Project 431G include the following: (1) a supporting analysis and simulation effort that gulden the al- 

location of funding through the evaluation of new concepts and techniques; (2) camouflage to prevent or delay detection 
of US Air Force aircraft; (3) receiver systems on aircraft to warn crew members and activate countermeasures; (4) decoys 
and jammers to counter enemy air defense weapons; and (5) optical intelligence collection devices to gain information 
about enemy weapons. 

RELATED ACTIVITIES:  The efforts in this program are closely coordinated with other Air Fo-ce electro-optical, elec- 
tronic warfare, ar.d reconnaissance and target acquisition programs, as well as the advanced deVelopSei.t work in siailar 

areas by the Army and the Navy through joint reviews conducted by the Joint Technical Coordinating Group.  Maximum utili- 
zation of common optical hardware and techniques is stressed; equipment developed under other programs is modified only 
enough to perform those functions peculiar to the countermeasures problem.  New developments are undertaken only when 
the technology base does not exist to satisfy the specific function required.  Exploratory development efioits «re phased 
into this program from Program Element 62204F, Aerospace Avionics.  Completed electrooptical efforts are tra*  ;ioned 
into engineering development under PE 64710F, Recc\v« .issance Equipment; PE 64733F, Protective Systems; and PE 64739F, 

Tactical Protecti-e Systems.  Joint Air Force/Navy efforts include the low cost tail warning receiver development and 
aircraft infrared signature reduction.  Joint Air Force/Army efforts include optical target discrimination and visual 
ccuntermeasure effects and lnfrared[ J The F-15 contrast reduction effort is jointly sponsored with DARPA. 

(U) WORK PERFORMED BY:  Testing is performed at the Air Force Armament Division, Eglin AFB, FL and China Lake, CA.  The 
Air Force Avionics Laboratory, Wright-Patterson AFB, OH, manages the program.  The major contractors are:  Raytheon 

Corporation, Bedford, MA - analysis and simulation; AVCO Corporation, Wilmington, MA - flare material and dispensers; 
HYCOtt Corporation, Woburn, MA - flares; MB Associates, San »anon, CA - flare research and testing; Quest Research, Wash, 
DC - electro-optical countelmeasure technique analysis; PerUn-Hmer Corporation, Wilton, CT - optical receivers; Hughes 
Aircraft Corporation, Culver City, CA - Infrared jammers and optical sensors; Honeywell Inc., Lexington, MA - missl!. 

warning system; Mart in-Mar i >t ta Corporation, Orlando, FL - optical countermeasures; Westlnghouae Corporation, Baltimore, 
Ml) - optical count «rmeacures and lasers; and SAI, Albuquerque, NM - optical countermeasures effectiveness evaluation. 
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Probet:  431C 
~-ogram Element:  //63743F 

Title:  Electrc-Optical wfar'ire 
Title:  Eleci<o-Optica1 Wartare 

^OD Mission Area:  Electronic & Physical Sciences (ATP), #551  Budget Activity:  Advanced Technology Development, #2 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. FY 1981 and Piior Accomplishments:  Accomplishments include demonstration and transition of an improved per- 
formance, lower cost, ard higher availability        Jflare decoy to protect the B-52 against advanced thres!: 
missiles.  Camouflage paint schemes were developed and are now used on the F-16, A-10 and E-TA.  A missile tail 
warning system ua". developed and ii   now in production for strategic and tactical aircraft (ALQ-153).  Improved flares 
tot the B-52 and F-Jll are now in production«  Concepts for countering^ _ Jwere analyzed for fo'low 
on hardware development. 

2. FY 1982 Progiam:  New starts in FY 1982 inr\ude a reliability improvement demonstration for flare decoy 
dispensers, a t^chnique to passively discriminate between optical threats and decoys, an advanced laser warning re- 
ceiver seusor -o wen aircrews and activate expendable decoys against     |guided threats, and a system to reduce 
the Visual cont-ast f ] Continued effort  includef _Jfor the A-10 and 
F—15 to Improve survivabilily and reduce flare procurement costs, and threat optical detection and weapon cuing 
system to suppress enemy dii" Jcfcii»*-ü.  Scheduled fur completion are a(_          jflare iesign for the F-M anJ F-16 
and flight testing of a dual mode (infrared/pulsü doppler) tail warning system for close a if support aircraft (require 
because of the vriy  short response time at low altitude). 

3. FY 1983 plamed Program:  The FY 1983 program represents a significant increase in funding in order to ac- 
celerate cr-ttcal technologies.  New starts include a| I flare concept to decoy infrarei missile threats 
with flare rejection circuitry; flares techniques to counter advanced missile rhreat J.  using ["" \ signal 
tricking; raultispe ctrfl coatings and paints to reduce optical/    ~\ and infrared aircraft signature, thereby re- 
ducing detection range; development of an infrared |_                                           Jmlssile seektrs 
counters to'                         [weapons; all-aspect missile warning »y:;tem for strategic, aircraft; and 
efforts to improve the performance, reliability/maintainability, and power efficiency of Electro-optical countermea- 
sures (KOCM) systems to provide more acceptable self protection systems for tactical aircraft.  Continued efforts 

'decoys, infrared countermeasure efferts on missile seekers, and,     warning sensors. include expendable 
Scheduled for completion a 
decoy discrimination and a 

ecoys, infrared countermeasure etrerts on missile seeners, an 
re A-10 and r~15P flares, optical threat detection 
n improver1 " J jamming transmitter tc reduce the size and c 

and cuing designs, optical 
oa: of ECCM systems. 

'*•    KY 198^ Planned Program:  The FY 1984 program includes a major new start to develop a next generation infrared 
countermeasure system tot strategic aircraft.  Continue/, areas of emphasis include flares to counter advanced missile 
seekers, optical and electro-opticcl signature reduction, counters to« 
«Mrnliifc systems and all-aspect missile warning for both strategic m\d  tactical aircraft. 
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Project: 431G Title: Electro-Optical Warfare 
Prosram Element:  I63743F Title; Electro-Optical Warfare 

DOD Mission Area: Electronic & Physical Sciences (ATP), #551  Budget Activity: advanced Technology Development, 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not Applicable. 

7. (U) Resources: 

FY 1981 

Actual 

FY 1982 

Estimate 

RDT&E 8,957     8,261 

8. (U) Comparison with FY 1982 Descriptive Summary: 

RDT&E 9,590     8,300 

FY 1983 

Estimate 

il,027 

13,300 

FY 1984 

Estimate 

15,970 

Total 

Additional     Estimated 
to completion  Costs 

Continuing 

Continuing 

N^t Applicable 

Not Applicable 

(U) FY 1983: Funding in FY 1983 represents a $2,273 thousand decrease. Overall program element funding was reduced 
in order to fund higher priority Air Force readiness issues. The impact of this decrease will delay efforts in inte- 
gration electko optical and radar countermeasures and warning systems for new aircraft. 
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FY 1983 DESCRIPTIVE SUMMARY 

Program Element: <f63750F 

DOD Mission Area: Electronic & Physical Sciences (ATD), 
F551  

Title: Counter-Countermeasures (CCM) Advanced Development 

Budget Activity: Advanced Technology Development, 92 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Project 

Number 

2333 

2334 

2335 

2347 

Title 
TOTAL FOR PROGRAM ELEMENT! 

Ground Radar Electronic Counter- 
Countermeasures 
Airborne Radar Electronic Counter- 

Countermeasures 
Communication & Navigation 

Electronic Counter-Countermeasures 

Optical Counter-Countermeasures 

FY 1981 

Actual 
5,948 

FY 1982 

Estimate 
1,893 

FY 1983 

Estimate 
7,041 " 

FY 1984 

Estimate 
11,425 

Additional 

to Completion 
Continuing 

Total 
Estimated 

Costs 
Not Applicable 

1,000 700 1,700 2,900 Continuing Not Applicable 

2,498 400 2,200 2,800 Continuing Not Applicable 

1,250 700 2,000 2-615 Continuing Not Applicable 

1,200 093 1,141 3,110 Continuing Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This technology base program element is the only Air Force 

advanced development program slercent developing generic counter-countermeasures for ground radar, very high frequency 
and high frequency communications, airborne radar and electro-optical weapons and sensors.  Individual Air Force programs 
are responsible for developing counter-countermeasures into their systems, however, this technology base program element 

is vitally needed to assist these programs in providing generic counter-countermeasures that can be Incorporated into 
both developmental and fielded svsteras. Technologies developed under this program feeds directly to fielded systems and 
also establishes a d*ia base for fut ire systems.- 

BASIS FOR FY 1983 RDT&E REQUEST: Ground radar passi/e correlation techniques for improved electronic counter-counter- 
measures will be continued. Development of a radar main J>eam noise canceller will continue. The low cost anti-radiation 

missile decoy for[ jwill be delivered to the    ^ SP9 for Full Scale Engineering development. The counter- 
measures resistant very low frequency and high frequency^communications adaptive antenna will be transferred to engineer- 
ing development. Th-. trcposcatter communications system with a full duplex capability will be transferred to engineering 
development.  Adaptive low cost data link development will continue. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Total 
FY 1581 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

6,700 2,000 8,800 22,482 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 
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Program Element:  #63750F Title:  Counter-Ccuntermeasures (CCK) Advanced Development 
DOD Mission Area: Electronic & Physical (ATP), #551 Budget Activity:  Advanced Technology Developments #2 

(U) DETAILKF BACKGROUND AND DESCRIPTION: This program element (PE) was established to counter an increasing counter- 
measure (CM) threat as documented by requirements arising from Southeast Asia, the Middle East, and threat projections 

for Central Europe.  Some current US electronic equipment requires discrete counter-coustermeasures (CCM) modifications 
to keep pace with the threat and to extend their useful operational life in jamming, deception, chaff, clutter or 
suppression environments; thereby avoiding more expensive system replacement programs. Future radar, r».dio, and 

optical equipment will benefit from early, systematic, and economical incorporation of state-of-the-art CCM capabil- 
ities during chelr design stage.  Programmable processing that will allow changes via software will allow future systems 
to more readily keep pace with the threat. However, a continuing program to develop new software and in some cases, 

hardware, will be required if the Air Force is to operate effectively in a hostile electromagnetic combat environment. 

(U) Program Element #63750F contains four projects:  #2333, Ground Radar Electronic Counter-Countermeasures; #2334, Air- 

borne Radar Electronic Counter-Countermeasures; #2335, Communications & Navigation Electronic Counter-Countermeasures; 
and #2347, Optical Counter-Countermeasures. Tasks scheduled under these projects will cross-apply appropriate, demon- 
strated technologies to develop wide application of CCM techniques for existing and developmental systems. The following 

general task areas will be used:  simulation and analysis, waveform generation, signal radiation and reception, signal 
discrimination and enhancement, survivability enhancement technology, electro-optical (E-0), laser, and infrared 
vulnerability assessments. 

(U) RELATED ACTIVITIES: This program will affect strategic offense and defense and general purpose force activities, and 
responds to a wide range of requirements.  Technical coordination will be effected with laboratories and commands of the 

other services, as well as in-house Air Force technical agencies and facilities and the operational commands.  PE 64201F, 
Aircraft Avionics Equipment Development, is developing advanced software for aircraft radars with programmable signal 
processors (e.g., F-15).  PE 63750F, Project 2334 will feed that effort. 

(U) WORKED/PERFORMED BY: Rome Air Development Center, Rome NY has program management responsibility and project respon- 
sibility fcr ground radar and communication/navigation CCM; the Air Force Avionics Laboratory, Wright-Fatterson AFB» 

OH has project responsibility for airborne ^adar CCM and optical CCM.  Specific tasks will be performed by Air rorce 
computer simulation facilities or other agencies possessing necessary expertise or resources.  Some tasks will be 
performed under contract. The low cost decoy effort Is on contract to Brunswick Corp., Costa Mesa, CA; the Tropo 

Communication Antenna and Processor Is on contract to CNR Incorporated, Needham, MA. The very low frequency antenna 
receive system is on contract to AIL division of Eaton Corp.; and the Air-to-Air Radtr Baseline Technology contract is 
with Hughes Aircraft Corp., Los Angeles, CA. Optical CCM contracts are to Mead Technology Laboratories Dayton, OH; 

Science Applications Corp., La Jolla, CA; Hughes Aircraft, Culver City, CA; Honeywell Corp., Boston, MA; and Systems 
Research Laboratory, Dayton, OH. 
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Program Element: #63750F Title: Counter-Countermeasures (CCM) Advanced Development 
DOD Mission Area: Electronic & Physical Sciences (ATP),    Budget Activity: Advanced Technology Development, 1^~ 

#5j>l  

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1961 end Prior Accomplishments: 

(U) Project #2333: A signal processor using spread spectrum technology for a Digitally Coded Radar was developed in 

conjunction with Program Element PE 63789F, command, control, and communications advanced development.  Development 
of The Ultra Low Sideicbe Antenna and Anti-Radiation Missile Alarm Sensor has bee.i transfarred to PF. 27412F, Tactical 
Air Control System Improvements for Engineering Development. 

(U) Project #2334: Development began on the air-to-air counter-measures (CM) technology baseline to determine electronic 

CCM techniques applicable to modern pulse doppler digital radars and to establish quantitative engineering baseline 
data. Rad«r test units were instrumented.  Enemy electronic countermeasures threat scenarios have been developed. 

Project #2335; Design of a Phased Array Receive Antenna and Adaptive Sig-al Processor for Troposcatter Communication 
was completed and testing was initiated. The system is to provide 

1 Design of 
a very low frequency/high frequency adaptive antenna receiver system for _Jwas completed and test- 

ing was Initiated. The iesign of Troposcatter Communications Adaptive Antenna and cu , -raentary Adaptive Signal Processor 
was completed.  Development of a sidelobe cancel.'er as near term fix'       Jwas begun.  Fabrication of an Adaptive 
Antenna processor __      JTactical 7roposcatt2r Communications was initiated. 

Project #2347: Tasks were initiated to reduce the vulnerability of imaging electro-optical (E-0) receivers to flares 

and spoofers; develop a mathtme tir.al model ofjthe acquisition/tracking 3ystem for laser guided weapons and develop new 
techniques for[_ _ modilation and *"   ^'coding, use of (_ _j reduction; 
conduct a vulnerability assessment of E-0 recelverstand Illuminators"; compare optical tarnet and decoy signatures; 

reduce ^.to defeat laser countermeasures; and develop second generation coding sclieiücs for laser 
signal discrimination and rejection of [ Jammers.  A wide dynamic 
range receiver processor development and target discriminating receiver demonstration were initiated. 

2' (U) FY 1982 Planned Program: 

(U)  Project #2333: Continue development of the low cost Anti-Radiation Missile Decoy.  Continue testing of main beam 
noise cancellation capability. 

(U) Project #2334: Complete roofhouse testing of instrumented F-15 radar in electronic countermeasures environment. 
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Program Element: #63750F Title: Counter-Ccuncermeasures (CCM) Advanced Development 
DOD Mission Area: Electronic & Physical Sciences (ATP),    Budget Activity:" Advanced Technology Development, #2 

£551 

Project #2335: Complete test and evaluation of the troposcatter communication^ntenna and signal processor and 

transition to Full Scale Engineering Development (FSED).  Complete development of        sidelobe canceller and initiate 
field testing.  Continue development o" very low frequency/high frequency adaptive antenna.  Start development of a 
new Troposcatter Communications Sys;em with a full duplex capability.  Initiate the development of a family of low cost 

data links for weapon applications. 

(U) Project #2347: Complete laser guided weapon counter-countermeasures alternatives development.  Continue target 

discriminating receiver demonstration and development.  Initiate imaging receiver susceptibility reduction. 

3. (U) FY 1983 Planned Program: 

(U) Project #2333: Complete testing of the low cost Anti-Radiation Missile decoy.  Continue development of the main beam 
noise canceller.  Initiate development of pas^i'-e correlation techniques for improved electronic counter-countermeasures. 

(U) Project #2334:  Complete rocf-top and flight testing of the instrumented AfJ/APG-63 radar against various ECM. 

(U) Project #2335: Complete testing of VLF/HF terminal and antenna, transition to full scale engineering development 
Complete Troposcatter Communication System development and transition to FSED.  Initiate development of millimeter wave 
low probability of intercept air communication. 

(U) Project #2347: Continue development of counter-countermeasures for aircraft/weapons.  Continue the analysis of 
COSTARS. 

(U)  FY 83 request was reduced from FY 82 request due to higher priority efforts. 

4. (U)  FY 1984 Planned Program: 

(u) rv^jr.c* #2333: Complete development of the main beam noise canceller and passive correlation techniques. 

(U) Project #2334:  Initiate the new innovative ECCV.  te^hniaue - Adaptive Ag<le Radar ECCM concept. 

(U) Project #2335:  Complete design of low probability of intercept communications. 

(U) Project #2347:  Complete target desc.rirainating receiver development.  Complete imaging receiver susceptibility 
reduction task» 

5. Program to Coap.' ltion: This is a continuing program. Project #2333 will complete development of main beam 

noise cancellers for ground rauars and iniciate development of a programmable multiple threat generator to simulate a 
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Program Element: #63750F Title:  Counter-Countermeasures (CCM) Advanced Development 
DOD Mission Area: Electronic & Physical Sciences (ATP)»    Budget Activity:  Advanced Technology Development, #2 

#551 

variety of threat systems. Project #2334 will identify electronic countermeasures (ECCM) vulnerabilities and techniques 
fcr airborne surveillance, fire control, ard air-to-air missile radars and will apply spread-spectrum waveform processing 
and radar beam quality enhancements to cohertnt (Pulse Doppler) airborne radars.  Air-to-Surface radar ECCM will be 
developed. Project #2335 will complete development of a Very Low Frequency (VLF) Adaptive Antenna Processor by fabrica- 
ting end testing __ Jsystem for demonstrating the feasibility of high r^wer and Jiigh speed 
frequency switching across the              [band.  The goal is to achieve switching times on the order of 

^between two frequencies at extreme ends of the band.  Also, work will be initiated to develop "ECCM 
capabilities for high frequency communications, Tactical Air Navigation; and the MARK XII Identification-Friend or Foe 
system.  Project #2347 will complete vulnerabilities testing of optical systems to all countermeasure threats and Initiate 
developmeii. of counter-counterraeasure technology in 17 task areas currently identified. 

6r  (U) Milestones: Not Applicable 

7. (U) Resources: Not Applicable 

8. (II) Comparison with FY 82 Descriptive Summary: Not A^plicabl« 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:    #6375iF 
GOD Mission Area:    Environmental and Life Sciences (ATP), #552 

(U) RESOURCES (PROJECT LISTING)  {$ in thousnds): 

Title:    Innovations in Education and Training 
Budget Activity:    Advanced Technology Development, #2 

Project 
Number Title 

TOTAL  FOR PROGRAM ELEMENT 

FY 1981 
Accual 

1,676 

1959      Advanced Systems for Human 
Resources Support of Weapon 
System Development 119 

2359      Pilot Performance Measurement       300 
2361 Maintenance Training 

Simulation 780 
2362 Computer-Based Maintenance Aids 277 
2557                Integrated Training Management 

System (ITS) 200 
2744 Unified Data Base Applica- 

tion (formerly Human 
Factors Data Bank for System 
Design and Use) 

2/45 Logistics for Combat Readi- 
ness Maintenance (formerly 
Computer Based File of Tech 
Information on Human Resources) 

Total 
FY 1982       FY 1983       FY 1984       Additional Estimated 
Estimate     Estimate     Estimate     to Completion     Cost 

?,491 

200 
400 

700 
391 

3,073 6,309 

0 
500 

500 
700 

1.373 

900 

500 
700 

1,662 

1,223 

Continuing 

500 

0 
1,200 

9,650 

8,700 

10,600 

Not Applicable 

2,000 
2,700 

5,500 
3,900 

13,750 

10,000 

12,000 

(u)    BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: 
while actually improving training and the skill  level 
nology and procedures needed to improve the value of 
measurement of aircrew performance;  increase technica 
than operational equipment;  improve on-the-job traini 
increase the productivity of maintenance technicians 
decrease life cycle costs and improve logistics planr, 
weapon systems. 

The Air Force must develop innovative ways of lowering training costs 
of Air Force personnel.    This program is designed to develop tech- 

flight simulators in pilot training through application of automated 
1 training productivity through the use of training simulators rather 
ng methods and improve the quality of technical school graduates; 
thro'igli the development of a computer-based technical data system; 
ing by including human factors considerations early in the design of 
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Program Element:    #63751F 
D00 Mission Area:    Environmental and Life Sciences (ATP), #552 

Title:    Innovations in Education and Training 
Budget Activity:    Advanced Technology Development, #2 

(U)    BASIS FOR FY 1983 RDT&E REQUEST:    A significant effort will be initiated to develc:   a new integrated management and 
evaluation system for Air Force on-the-job training programs.    It will provide improved scheduling of personnel and facili- 
ties, decrease administrative workload, tailor the training to individual needs and improve quality control of training. 
Actual development, originally scheduled to start in FY 82, was rescheduled for FV 83 to allow for a more detailed 
cost-benefit analysis.    The hardware and software for a computerized maintenance data system will be developed.    This 
program will convert aircraft maintenance data from a paper-bound system to a computerized format that can be used by 
technicians on the flight line.    The development of an airborne automated aircrew performance measurement (APM) system for 
the C-5 aircraft will be continued.    When this is used in conjunction with the C-5 flight Simulacor APM system already 
developed, it will provide important data on the transfer of training from simulators to aircraft.    The development of 
several avionics maintenance simulators   /arying in fidelity (fidelity refers to the degree to which the simulation device 
resembles the actual operational equipment) to the operational equipment will be completed.    Studies will then be conducted 
to determine how much fidelity is required for effective training.    Since fidelity and cost are closely related this will 
have a significant impact on the cost of future maintenance simulators. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDT&E 1,680 

(U)    OTHER APPROPRIATION FUNDS:    Not appl.cable. 

FY 1982 
Estimate 

2,600 

FY 1983 
Estimate 

2,900 

FY 1984 
Es*,imate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Cost      

Not Applicable 
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Program Element: #63751F 
DOD Mission Area: Environmental and Life Sciences (ATP), #552 

Title: Innovations in Education and Training 
Budget Actiyity: Advanced Technology Development, #2 

» 
U) DETAILED BACKGROUND AND DESCRIPTION: The current program contains three basic categories of research and development; 
T) HUMAN FACTORS (LOGISTICS) - Project 1959 demonstrates techniques for predicting and controlling manpower and training 
costs of weapon system ownership as a function of weapon system design characteristics. Project 2744 integrates \.he many 
separate data bases currently used to track the logistics support requirements of major systems.   Project 2745 will 
develops computer simulation models and other analytical tools for managers to use in assessing the combat capabilities of 
their maintenance organizations. Project 2362 provides a prototype computer-based maintenance aid which includes an 
interactive computer terminal that interfaces with a computer-based technical data system. The system substantially 
reduces technical data search and retrieval time by the technicians, and improves aircraft systems' repair quality and time 
to completion. (2) EDUCATION AND TRAINING - Project 2557 develops a computer-based system for administration, management, 
and delivery of instruction in technical training applications. Emphasis is on the identification of low cost approaches 
for the delivery and management of individualized instruction in On-the-Job Training and Field Training Detachments; and 
(3) TRAINING DEVICES AND SIMULATORS - Project 2359 develops automated pilot/aircrew performance measurement techniques to 
optimize the effectiveness of flight simulators. This aids training managers to assess the effectiveness of their flight 
simulation training program, Project 2361 demonstrates applications of computer-based simulation technology for training 
Air Force maintenance personnel. Demonstration of the F-lll avionics test station simulator is demonstrated and alternate 
devices are evaluated to provide a comprehensive assessment of simulator fidelity requirements. User handbooks (guides) 
and model specifications for applications in acquisition of new simulators are developed. * flight simulator 
troubleshooting trainer is developed, which will be capable of teaching troubleshooting stategies to all flight simulator 
technicians. 

(y) RELATED ACTIVITIES: Related Air Force program elements are 61102F, Defense Research Sciences; b2205F, Trailing and 
Simulation Technology; and 63227F, Advanced Simulator Technology. Navy and Army Program Elements are 62757N, Human Factors 
and Simulation Technology, 63701N, Human Factors Engineering Development; 63720N, Education and Training; 63727N, Navy 
Technical Information Presentation System; 62722A Manpower, Personnel and Training; S3743A, Education and Training. There 
is a Memorandum of Agreement with the Military Airlift Command (MAC) that cutliraes responsibilities for development of the 
Pilot/Aircrew Performance Measurement System. The Air Force Human Resources Laboratory is working directly with Air 
Training Command in the demonstration and evaluation of the simulators for maintenance training. A trise^vice working 
group is assessing the total Department of Defense effort in technology development of simulation for maintenance 
training. The Navy Personnel Research and Development Center is conducting a Research and Development effort to support 
HARDMAN which considers human resources in weapon system design. The Air Force Human Resources Laboratory manager for 
Project 1959 has coordinated efforts with the Navy's HARDMAN Research an*i Development manager as well as the Army Research 
Institute, which is planning a related effort. The Air Force Human Resources Laboratory has a Memorandum of Agreement with 
the Deputy for Avionics Control Board, Aeronautical Systems Division, Wright-Patterson Air Force Base OH, for evaluation of 
Project 1959. Naval Training and Equipment Center, Orlando FL, is conducting an effort to develop computerized technical 
data as a job aid for maintenance technicians. Several joint studies with the Navy will be performed in FY 82 to solve 
coupon human factors problems. 
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Program Element: I63751F Title: Innovations ir, Education and Training 
DOD Mission Area: Environmental and Life Sciences (ATP). #552     Budget Activity: AdvanceärTe7hnÖ!oqy Development. #2 

(U) WORK PERFORMED BY: The program is managed by the Air Force Human Resources Laboratory, Brooks Air Force Base TX, 
tnrough the Logistics and Technical Training Division, Wright-Patterson Air Force Base OH; and Operations Training 
Division, Willaims Air Force Base AZ. These divisions are collocated with their primary Air Force customer so as to pro- 
vide maxiumum technology transfer. The major contractors in FY 1981 were: Logicon, Incorporated, San Diego CA; Honeywell 
Minneapolis MN; Denver Research Institute, Denver CO; Westinghouse, Baltimore MD; SAI Comsystems, Memphis TN; Burtek 
Incorporated» Tulsa OK; Boeing, Seattle WA; and McDonnell-Douglas, St Louis MO, 

(U) PROSRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

!• (u) FY 1981 and Prior Accomplishments: An automated aircrew performance measurement system for use in flight 
simulators was developed. A system of models and other techniques for predicting and controlling manpower, personnel, arid 
training costs of weapon systems as a function of weapon system design characteristics has been completed. Formats were 
developed for computerized maintenance data, and keyboards were designed for data input. Two prototype maintenance simula- 
tors, differing in level of fidelity and cost, were developed and are undergoing training effectiveness evaluations. The 
decign for a flight simulator troubleshooting trainer was completed and fabrication initiated. Several new approaches to 
providing on-the-job training were defined, and one of these approaches was selected for a detailed cost/benefit analysis. 

2. (U) FY 1982 Program: Development of a computerized technical data system will continue with human factors studies 
to determine the resolution required of the cathode ray tube (C-TT) display and the level of detail needed in the graphics. 
The development of an automaced aircrew performance measurement system w.ll be completed, and it will be installed on a C-5 
simulator to determine its value to Military Airlift Command (MAC) for aircrew training and evaluation. Training 
effectiveness evaluations of a medium fidelity avionics maintenance trainer will be completed. The development of a flight 
simulator troubleshooting trainer will be finished, and it will be installed in a technical school for evaluation. A 
technology transfer package will be developed to assist system procurement offices in reducing the life cycle cost of new 
equipment by including human factors considerations early in the design of weapon systems. The transfer package will 
consist of user guides to aid in the use of the techniques developed and a training course for system procurement 
managers. A cost/benefit analysis for a new On-the-Job Training (OJT) management and evaluation system will be completed. 

3. (U) FY 1983 Planned Program: The hardware and software for an automated technical data system will be developed. 
The conversicn of maintenance iata to a computerized format for use in the system will be initiated. This system will 
improve aircraft maintenance technician performance and mission readiness by providing updated technical data that can be 
retrieved rapidly. The development of an airborne automated pilot/aircrew performance measurement system for use on the 
C-5 aircraft will be initiated. Evaluation studies of the utility to MAC of a sirrilar system developed for the C-5 flight 
simulator will continue. This project provides objective data to determine our simulator training effectiveness. The 
development of a low fidelity avionics maintenance simulator using computer graphics will be completed. The development of 
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Program Element: #63751F 
DOD Mission Area: Environmental and Life Sciences (ATP), #552 

Title: Innovations in Education and Training 
Budget Activity: Advanced Technology Development, #2 

the flight simulator troubleshooting trainer will also be completed.    The Air Force has no data to determine the type and 
degree of simulation needed for avionic maintenance training devices.    This program will give the Air Force specifications 
and guides to successfully procu a the appropriate type of trainers.    The development of a new management ana evaluation 
system for  on-the-job training programs will be initiated.    Over 70t of Air Force training occurs on-the-job (OJT); this 
system will alleviate the administrative workload of our On-the-Job Training managers and trainers and leave more time for 
actual training. 

4. (U)    FY 1984 Planned Program:    An evaluation of how closely maintenance simulators must resemble operational 
equipment to provide effective training will be completed.    This evaluation will have a significant impact on the Tuture 
cost of maintenance simulators procured hy the Air Force.    The development of an airborne automated pilot/aircrew 
performance measurement system for the C-5 aircraft wilJ be completed.    The conversion of maintenance data into a 
computerized 
format for use in an automated technical data system will be completed.    The development of a new management and 
evaluation system for on-the-job training will continue.    Work will be initiated on modeling the critical requirements 
for successful accomplishment of the war zone maintenance mission.    Work will also begin on developing a unified 
maintenance data base for each major weapon system     This would integrate the many separate data bases currently 
maintained and increase the efficiency of maintenance support functions. 

5. (U)    Program to Completion:    This is a continuing program. 

6. (U)    Milestones:    Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #62789F Title:  Conuuand, Control & Communications Advanced 
DOD Mission Area:  Electronic & Physical Sciences (ATD)t #551 Development 

Budget Activity:  Advanced Technology Development, #2 

(Ü)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 
11,100 

2314 Tactical Air Surveillance 2,292 

2215 Automated Tacticai Intelligence 4,097 
2317 Tactical Info Proc & Distribution 2,756 

Advanced Systems Concepts 958 2321 

2478  Tactical CJl Architecture 3 997 

Total 
FY 1982 FY 1983 FY 1984    Additional     Estimated 
Estimate Estimate Estimate   to Completion  Costs 

10,162 18,295 21,286     Continuing    Not Applicable 

3,000 9,000 9,900 
3,462 4,595 6,086 
2,800 3,600 4,000 

100 300 300 

800 800 1,000 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This advanced development program provides solutions to selected 

command, control, communications and intelligence operational needs and validated operational requirements.  This 
involves the evaluation of technology, conceptual system design, system engineering, and fabrication of advanced devel- 
opment models for test and demonstration.  In addition, this program provider for the transition from axploratory 

development to engineering development for those emergent projects that have demonstrated the potential to satisfy Air 
Force requirements. 

(U)  BASIS FOk FY 1983 RDT&E REQUEST;  This request includes funds to continue the advanced development of a jam-resis- 

tant tactical air surveillance r^dar for the Tactical Air Forces, project 2314; demonstration of a near-real-time ground 
target location display and the automation and Integration of multi-source Intelligence data, project 2315; advanced 
development and demonstration of a high-capacity, processor-controlled cockmunications subsystem to distribute information 

witiiin tactical command and control centers, project 2317; the demonstration of new technology, techniques, procedures 
and equipments which have the potential to satisfy Air Force requirement, project 2321; and time-phased Implementation 
planning and architecture for future tactical command, control, communications and intelligence systems, project 2478. 
Budget estimates are based on ongoing contracts and previous costs for similar efforts. 

(U)  Cv>MPARlSON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDT&E 

Procurement 

FY I9ö_ 

Estimate 
10,868     10,200 

Not Applicable 

(U)  OTHER APPROPRIATION FUNDS:  Not Applicable 

FY 1983 

Estimate 
22,200 

FY 1984    Addltloniil 

Estimate  to Completion 
Continuing 

Total 

Estimated 
Costs 
Not Applicable 
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Program Element: #63789? 
DOD Mission Araa: Electronic & Physical Sciences (ATP), 551 

Title: Command, Control & Communications Advanced 
Development 

Budget Activity: Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION: The objective of this advanced development piogram is to demonstrate solutions 

to tactical command, control, communications, and intelligence operational needs and validated requireuents. This objec- 
tive is accomplished by the evaluation of technology, conceptual system design, system engineering, demonstrations, and 
te.it of procedures and equipment needed to correct operational deficiencies and satisfy requirements. This program 
includes five projects. Three of these projects apply new technology in the tactical air surveillance, intelligence, 

and information processing and distribution areas. These projects provide for the development of a tactical air sur- 
veillance ground radar including activities which support the incorporation of positive aircraft identification tech- 
niques; the automation and Integration of multi-source intelligence information for the combat opei'ations intelligence 
centers and near real time ground target display; ana the development of tactical iiuormation urocessing and distribution 
equipment for the Tactical Air Control System. The Advanced Systems Concepts Project determines whether new technology, 
techniques, procedures, and equipments have a high potential for increasing Air Force capabilities. A tactical archi- 

tectural project provides the time-phased implementation planning required for future tactical co&iimnd, control, commun- 
ications and intelligence systems. 

(U) RELATED ACTIVITIES: Related Program hlements include: 62702F, Command Control and Communications, and 637!*2F, 
Combat Identification Systems, for emergent technology; 27**12F, Tactical Air Control System, and 271*22F, Tactical Air 
Control System Communications, 27^31F, Tactical Air Intelligence Systems and 6U321F, Joint Tactical Fusion Program, for 
engineering development of demonstrated solutions to operational requirements* Applicable technoiDgy developed by 
other sources is utilized to satisfy requirements fo" future engineering development and acquisition activities. 
Projects within this program element are coordinattu with the Army, Navy and Marine Corps. 

(U) WOHKK') PERFORMED BY: The program is managed by Air Force Systems Command, Andrews Air Force Base, MD, with project 
effort being conducted by the Electronic Systems Division, Hanseom Air Force Base, MA, and Rome Air Development Center, 
Griffiss Air Force Base, NY.  Current contracts are with the MITRE Corporation, Bedford, MA; RCA, Burlington, MA; 
TRW, Rcdondo Beach, CA; RCA, Moorestown, NJ; Sperry Gyroscope Corporation, Great Neck, NY; Pattern Analysis and Recog- 
nition Corporation, Rome, NY; Bunker Ramo Corporation, Westlakr* Village, CA; Synectics Corporation, Rome, NY; Ilartin 
Marietta Aerospace, Denver, CO; and General Dynamics Corporation, Fort Worth, TX. 

(U) LOGHAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U)  FY 19^1 and Prior Accomplishroents:  A demonstration of high frequency swept spectrum communications to determine 

the cHj>ubility for providing survivable communications during trans/post attack was accomplished. Development of an 
experimental model of a tactical air surveillance radar was initiated in FY 1977 and initial testa were successfully 
conducted in FY lyöü, project 231**. Technology development to support incorporation and demons trat ion of technique« 
which provide radars the capability to perform near-real-time positive identification of hostile, friendly and neutral 

aircraft was initiated in FY 197$, project 231*». Automated integration of tactical intelligence information uas initia- 
ted in FY 1977, projict 2315«  Development and demonstration of an experimental penetration analysis support system to 
ausist fighter aircraft mission planning was completed in FY 19Ö1, project ^315« Development and demonstration of a 

339 

-■ 



Program Element: #63789F Title: 
DGD Mission Area: Electronic k  Physical Sciences (ATP), #551 

Command^ Control & Communications Advanced 
Development 

Budget Activity: Advanced '-Technology Development, .?2 
near-real-time ground target location display was initiated in FY .1979, project 2315- Initial engineering designs for a 
tactical information processing aud distribution system vere completed in FY 1979, project 2317. An architectural effort 
for future tactical command, control, communications and intelligence systems was initiated in FY 1978, project 2^78. 

2. (U) FY 1982 Planned Program: The development of a tactical air surveillance radir vill continue with the award of a 
contract to design and fabricate an advanced tactical surveillance radar, project 23U. The automation and integration 

of multi-source data for tactical intelligence operations will be continued, project 2315» Development of the capability 
to provide a near-real-time ground target location display will be continued, project 2315» High-capacity information 
distribution equipment will be fabricated for test and demonstration, project 2317. The demonstration of high speed 
communications between Tactical Air Control Party and the Axr Support Operations Center for the close air support mission 
will be completed, project 2j21. Time-phased implementation planning and architecture for future tactical command, 
control, communications and intelligence systems will be continued, project 2U78. 

3. (U)  FY 1983 Planned Program:  Continued design and initiation rt  the fabrication of the tactical air surveillance 
radar will take place, project 2311*. Efforts to demonstrate accurate and timely classification and identification of 
aircraft will be continued, project 231*4. These efforts are closely coordinated with the broader based activities 
under the Tri-Service Combat Identification System Program. The automation ana integration of multi-source intelligence 

jata for tactical intelligence operations will continue, project 2315« The capability to identify, track and display 
mobile ground targets based on the simulated operation of advanced sensor systems will be demonstrated, project 2315. 
The design, fabrication ard initial test of a nigh-capacity, processor-controlled communications subsystem for the 
Tactical Air Control System will be completed, project 2317. The demonstration of new technology, techniques, procedures 
and equipments which lieve the potential to satisfy Air Force requirements will be continued, project 2321. The time- 
phase implementation planning and architecture for tactical command, control, communications and intelligence systems 
will be continued, project 2*«78. The KY 19&3 planned program has been reduced to provide funds for higher priority 
needs within the Air Force. 

l"     (U) KY 19j& Planned Program: Continue development of the advanced tactical radar and initiate demonstration of 

advanced concepts for integration of multi sensor data for aircrait identification employing value driven algorithms, 
project 231*»* Design specifications for the automation and integration o" rat lti-sourcs data for tactical intelligence 

operations will be completed, project 2315. The demonstration of new technology, procedures, and equipment which hive 
the potential to satisfy Air Force requirements is being continued, project 2321. Tactical command, control, communi- 
cations and intelligence architecture will continue, project 2U7Ö. 

5.  (U)  i-'to^ram to Completion: This is a continuing program to provide for the transition ui selected command, co-itroi» 
communications and intelligence technology projects to engineering development. 

("  ^  Milestones:  Not Applicable. 

(U) Resources: !<ot Applicable* 
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Project: #23JU Title: Tactical Air Surveillance 

Program Element: *63789F Title: Command, Control & Communications Advanced 
DOD Mission Area: Electronics fr Physical Sciences (ATP), #551        development 

Budget Activity: Advanced Technology Development, #2 

(u) DETAIL BACKGROUND AND DESCRIFHON: This project will develop and demonstrate the technology required to upgrade 

the air survellance and control portion of the tactical air control system. Required improvements include greatly 
increase mobility, survivability, endurance, increased surveillance and track capacity, automated operation, and 

efficient operator interface. The technologies under development include a phased array radar, wide-band imaging radar, 
modular surveillance sensor data processing, and improved operator interface and display. 

(U) RELATED ACTIVITIES:  PE 62T02F, Command, C< itrol, and Communications provides the technology base for this advanced 
development project. This project provides advance development models which have applications in PE 27U12F, Tactical 
Air Control System, and PE 63TU2F, Tactical Identification Sytems. 

(U) WORKED PERFORMED BY: The pioject effort is being conducted by the Rome Air Development Center, Griffiss Air Force 
Base, NY. Current contracts are with: Syracuse University Research Corp, RCA, Sperr/ Gyroscope Co., Westingaouse Corp., 
and Litton Systems Inc. Bidders for the Advanced Tactical Radar include: General Electric COe, Raytheon Co., RCA, 
Sperry Gyroscope Co., Hughes Aircraft Co., ITT Gilfillan, and Westinghouse C'orp. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  vU)  Fjg 1981 Prior Accomplishments:  The completion of the Digitally Coded Radar and its successful tests.  Demon- 
stration of T,UO limited performance agile beam antennas. Development of advance signal processing techniques and 
completion of the specifications for an advanced surveillance tactical radar. 

-•  -U' '*H  ^902 Program: The award of a contract to fabricate the advanced tactic il radar will take place in the latter 
part of the fiscal year.  Plans also include the compl ;tion of faDrication of the advanced tracker module and its inter- 
face to the AN/TPS-J43 radar. 

J. (U) KY I')B3 Planned Program: Plans are to continue development of the advanced ra^>r. Completion of laboratory 
demonstrations of a basic surveillance network using the advanced tracking module with «/TPS-^3 radtrs. Development 
and e\ .luution or a priority system for the management of communications data flow in a netted surveillance system. 

**•  (lJ) KY I98J* Planned Program: Continue development of the advanced radar scheduled for testing in FY 1985/86. 

Initiate demonstration of advanced concepts for integration of raulti sensor data into the surveillance network.  Evaluate 
an interface of the E3A anu the Army Air Defense System into the experimental surveillance network. 

').  (U)  Program To Completion:  This is a continuing program. 

6.  (U) Mil-:,;tones:  Not Applicable. 
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Title: Tactical Air Surveillance Proj ect: #23lU _____  
Program Element: #63789F Title: Command, Control & Communications Advanced 

DOD Mission Area: Electronics & Physical Sciences (ATP), #351        Development 

7«  (U) Resources: 
FY 1981 
Actual 

Budget Activity: Advanced Technology Development, #2 

Total 
FY 1982     FY 1983      FY 198U     Additional     Estimated 
Estimate     Estimate     Estimate     To Completion  Cost  

RDT&E 
Procurement 

2,292        3,000 
Not Applicable 

8. (U) Comparxson With FY 1982 Descriptive Summary 

RDT&2 
Procurement 

3,100 2,300 
Not Applicable 

9,00: 9,900 Continuing Not Applicable 

Continuing  Not Applicable 
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FY 1983 RDV&E DESCRIPTIVE SUMMARY 

Program Element:  #63258F 
DOD Mission Area: Airborne Strike, 113 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Title: Common Strategic Rotary Launcher 
Budget Activity:  Strategic Programs, #3 

Project 

Nrmber Title 

TOTAL FCR PROGRAM ELEMENT 

FY 1981 

Actual 

Total 
FY 1982  FY 1983  FY 1984  Additional    Estimated 
Estimate Estimate Estimate to Completion 'Cost  

22,400   64,078   63,176   Continuing   Not applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The Common Strategic Rotary Launcher (CSRL) is being developed for 
potential use on the B-52H, B-1B and the Advanced Technology Bomber (ATB).  Previously the B-52 program was developing an 
additional launcher for ALCMJ; the B-1B was developing three individual launchers for SRAMs, bombs, and ALCMs; and ATB 

concepts envisioned a iiultipurpose launcher.  In addition to these five launcher developments, possibly a sixth launcher 

would have to be developed for Conventional Standoff Capability missiles for those aircraft that will perform the CSC role. 
The CSRL will be capable cf carrying all the current certified weapons for all three bombers as well as those that are 
planned to be certified.  The potential exists to reduce the development programs to two or three.  The B-IB bomb and/or 
SRAM launcher development efforts may have to be retained for use in the aft bay.  In that event, procurement could be 
reduced by roughly two thirds of thac originally planned. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: This request would continue activity for both the B-52H and B-IB and it would initiate 
very low level activity to maintain commonality with ATB concepts. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  Not applicable. 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 
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Program Element:  063258F 
DOD Mission Area: Airborne Strike, 113 

Title: Common Strategic Rotary Launcner 
Budget Activity:  Strategic Programs, £3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This program was initiated as a result oi the Air Launched Cruise Missile 

Roadmap Study completed by the Air Force in the fall of 1981. The study sheved that the Air Force could pursue as mmy as 
five or more launcher development and modification programs. By adopting a multipurpose, modular concept launcher, the 
potential existed for reducing the launcher developments to two or three programs. The CSRL offers a modular concept 

design compatible with the B-b2H, B-1B, and ATB concepts. Additionally, the support equipment for the CSRL will be essen- 

tially commo'v r'or all three bombers with unique adaptors required in Rome cases (e.g., the lift height for the B-1B requires 
an adaptor for the Munitions Load Trailer (MLT), but the basic MLT will be common to ell three bombers). The CSRL will 

include the capability to incorporate growth versions of the ALCM-B as well as advanced cruise misaile designs of up to 
316 inches in length and approximately 25-30 inches in diameter. 

(U) RELATE!) ACT) 1TIES:  Procurement funds are contained in B-52 Sqtadrons PE 111137 and B-1B PE 1Ü26F. 

(U) WORK PERFORMED BY:  Responsibility for this program is being assigned to the Aeronautical Systems Division of the Air 

Force Systems Command at Wright-Patterson Air Force Base, Ohio. Cortractors involved are the three basic airfrsme 
designers: The Boeing Company, Wichita, Kansas; Rockwell International, Los Angeles, California; and The Northrop Corpora- 
tion, Los Angeles, California. CSRL designers are to be detenniued. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  Not applicable. 

2. (U) FY 1982 Planned Program:  Acquisition strategy will address the risk«* and benefits of a competitive development 

program.  Ir competitive development is selected, most of the FY 1982 effort will be directed to selection of the deveToper 
In the fall of 1982.  Development schedule will be maintained by funding competition in parallel until selection.  If a 
sole source is selected at the outset, a baseline aircraft will be established and design work will be initiated in the 
March 1982 time frame.  Activities will include establishment of interface control document», software development, design 
and fabrication, and initial nuclear mortification activities. 

3. (U) FY 1983 Planned Program:  CSHL development for all three bo bers will be continued or initiated.  Full scale 

development activities include fabrication and assembly of the preproduction kit and weapon bay mod kits.  Additionally, 
software design and nuclear certification will be continued, instrumentation and mod of the B-52 flight test aircraft will 

be continued, and flight testing initiated. 

A.  (U) FY 1984 Planned Program:  Full F.ca'it development activities will continue with software design, instrumentation, 

and mod ot theB-lB, and flight testin- of botn the B-52H and B-1B. CSRL deli'eriea begin in Oct 85. 

5.  (U) Pr_og_ram to _Complete:  Full scale development completed.  Nuclear certif '„cation completed &r.d first production 

delivery in Oct 85. 

6.  (U)  Milestones:  Not applicable. 3U 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #63311F 
DOD Mission Area:  Land Based Strike, #111 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number    Title 

Title: Advanced Strategic Missile Systems (ASMS) 
Budget Activity:  Strategic Programs, #3 

Total 
FY 1981 FY 1982  FY 1983  FY 1984  Additional    Estimated 

Actual  Estimate Estimate Estimate to Completion Cost  

TCTAL FOR PROGRAM ELEMENT 96,331   99,624   49,737   61,841  Continuing Not Applicable 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This remains the only Air Force program for advanced ballistic 
missile development and the single Department of Defense agency for Intercontinental range flight testing of exploratory 

reentry vehicles and penetration aid systems for the three Services. The Advanced Strategic Missile Systems (ASMS) program 
includes reentry systems development previously pursued in the former Advanced Ballistic Reentry Systems (ABRES) program, 
as well as advanced development for improvements to the current force, for future ballistic missiles, and for advanced 
basing modes. Early development work is pursued to gain confidence in engineering feasibility of new technologies to 
insure their readiness for rapicLweapon development.  Soviet throwveight advantages, their capability to field advanced 
anti-ballistic missile defenses[_ _J their continuing program to upgrade Soviet offensive effectiveness (e.g., 

increased rcissile accuracy), their increased pace in projecting Soviet force, all point to a need for the United States 
to be prepared to jpgrade the missile force with offsetting advanced weapons. As an ftdded potential oenefit of this 
program, publicly acknowledged demonstrations of advanced weapons can serve to divert Soviet spending toward costly 
counterrae^sures which are less threatening to the United States than corresponding Soviet investments in increased numbers 
of offensive systems. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: These funds primarily support advanced development of a ballistic missile defense 
penetration system for M-X, applicable to Minuteman III. Readiness of such a system has increased in importance, given 
the advanced state of Soviet ievelopment on ballistic missile defenses and the currert strong US interest in defending 
our own M-X and Minuteman missiles. Other work includes analysis of US defended Intercontinental Ballistic Missiles 
from a Soviet offense orientation; early development of economical, dormant laser missile guidance h«ch can make long 
enduring and raobie ICBM concepts more affordable and effactive; reentry vehicle ground testing and cost/benefit studies 

of tailored reentry weapons for hard and special targets. All contract costs for this program were estimated as of 
November 1981, based on Government experience and co- raetor data on similar advanced development programs. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Total 
FY 1982  FY 1983  FY 1984  Additional    Estimated 

FY 1981 Estimate Estimate Estimate to Completion Cost  

RÜT&E 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 

103,500 50,000   92,100 

5 

Continuing Not Applicable 
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Program Element:  56331IF 
DOD Mission AreaT  Hand Based Strike, #111 

Title:  Advanced Strategic Missile Systems (ASMS) 
Budget Activity:  Strategic Programs, 93 

(U) DETAILED BACKGROUND /JSP DESCRIPTION:  This program applies technology and conducts early stages of development for 

advanced strategic ballistic missiles, basing and supporting systems* The program name, Advanced Strategic Missile Systems 
(ASMS), reflects a broadened scope to give attention to all elements of ballistic missile systems and to gain the highest 

payoff in weapon system survivability, endurance, and effectiveness. The program is also intended to provide priority 
support to upgrade operational missile systems, and to provide technology expertise for intelligence assessments and 
strategic defensive programs.  Systems are being developed which will address deficiencies in United States ICBM capability 
for survivability, endurance and effectiveness of operational missile forces currently limited in numbers by factors 

Including cost, basing constraints and existing and contemplated Strategic Arms Limitation agreements.  Th« current concept 
definition and development efforts include:  ballistic reentry vehicles; arming, fuzing, and giidanc^ subsystems; penetra- 
tion aids; aerodynamic tests of reentry vehicle aeroshell components; and testing via laboratory, underground ruclear, 
sounding rocket and ballistic missile flight tie&ts. 

(U) RELATED ACTIVITIES:  The program is coordinated with the Army's Systems Technology Program and Ballistic Missile Defense 

Advanced Technology Center; the Navy's Strategic Systems Program Office; the Defense Advanced Research Projects Agency; the 
Defense Nuclear Agency; the Department of Energy, Military Applications; Government laboratories and testing fr,ilities; 

and other agencies associated whith ballistic missiles, reentry technology, and assessment of basing modes for high surviv- 
ability and endurance.  Efforts are coordinated with the K-X Program (PE 64312F) and tho Minuteman Program (PE U113F) for 
development of advanced reentry vehicles, penetration aids systens, advanced missile guidance, evaluation of defended 
basing and demonstration launches.  Tri-Service and intra-Air Force coordination is achieved through annual program reviews 
and working level exchanges.  Army and Navy personnel are assigned to the program office as a part of the management 
structure.  Effective coordination and avoidance of duplication with the M-X and Minuteman programs is achieved through 
joint management and colocated program offices within the Ballistic I'issile Office. 

(I!) ^j^j;^^0R21ED_CY^ The responsible Air Force agency is the Ballistic Missile Office, Norton Air Force Basa, CA.  The 
ASMS Program maintains contracts with over 50 contractors and makes extensive u-je of Government laboratories.  Major 

contractors include: AVCO Corporation, Wilmington and Evetett, MA - flight test vehicles, penetration aids, launch support; 
Boeing Aerospace Company, Seattle, WA - Minuteman I booster launch services; Mi.T Lincoln Laboratory, Lexington, MA - systems 

engineering an; penetration aids; General Electric Company, Philadelphia, PA - reentry vehicles; General Dynamics, Coavair, 
San Diego, CA - missiie studies; TRW Systems Group, San Bernardino, CA - systems engi eering support and flight test target- 
ing; Raytheon Company, Missile Sysceras Division, Bedford, MA - guidance; Honeywell, Inc., St Petersburg, FL - guidance; 
Charles Stark Diaper Laboratory, Cambridge, MA - guidance; Tracor Aerospace, Austin, TX - penetration aids. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS 

1 , 1981 and Prlcr Accomplishments:  The Advanced Strategic Missile Systems program and its predecessor the 
Advanced ballistic Reentry Systems program, produced the technology base from which past reentry systems have been derived 
and from which future ?\ir Force ballistic missile systems will emanate.  Accomplishments with major impact on existing and 
future missile forces include:  development of h*gh performance slender body reentry vehicles; development of the tech- 

nology base "] development of saall ballistic reentry vehicle technology 
leading to Multiple Independen ly Targetable Reentry Vehicles such as the Navy MK A; devclooment and engineering feasibility 
demonstration of maneuvering reentry vehicles; development of *    decoy concepts" 

__ development and underground demonstration of reentry materials hardened to 
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Program Element:  #633llF 
DOD Mission Area: Land Based Strike, #111 

Title:  Advanced Strategic Missile Systems (ASMS) 
Budget Activity: Strategic Programs, #3~~ 

nuclear effects; demonstration of the capability of the Minuteman III missile to deliver up to seven reentry vehicles, 
and; development of carbon-carbon nosetips used on Minuteman III and M-X reentry vehicles.  The Advanced Ballistic Reentry 
Vehicle (ABRV), carried through advanced development and three successful flight tests, l-as been chosen as the M-X missile 

reentry vehicle. 

To liet other accomplishments, inertial guidance Subsystems development was begun in 1970, leading to the current 
design of a Dormant Inertial Navigation System for maneuvering reentry vehicles which incorporates ring laser gyro tech- 
nology and is well adapted to field operations. The Precision Guided Reentry Vehfcle system design study, completed in 
1976, established maneuvering system and subsystem requirements and led to the Advanced Maneuvering Reentry Vehicle (AMaRV) 

program; three successful AMaRV flight tests have been completed which included two tes.:s of the Dormant Inertial Navigation 
System. Aircraft feasibility ^.ests of terminal update guidance sensors for maneuvering vehicles and missile guidance were 
conducted in 1979 and 1980. Candidate and devices for the Navy MX.500 Evader maneuvering reentry vehicle were 

flight tested on sounding rockets and two Minuteman I missiles in 1980 ^nd 1961, a3 was the Continuously Dispensed Masker 
penetration aid. Multiple experiments for heatshields, nosetips, aerodynamics,, vehicle radar transmission, annlng and 
fuzing and penetration aids were flight tested via,the Technology Development Vehicle and Advanced Nosetip Test Vehicle 
programs. A specially configured full sca7e      reentry vehicle was successfully fvight tested and recovered .for 
analysis.  In 1980, the fourth reentry vehicle and decoy flight test was conducted for the Armv's Systems Technology 
Reentry Experiments Program, successfully completing this ballistic missile defense technology flight series. 

2.  (U) FY 1982 Program: This year's program has begun a major advanced development effort to make ready a defense 
penetration system option for M-X, applicable to Minuteman III. The work includes design and ground testing cf rada - and 

optical decoys and deployment systems, and assessment of specialized defense suppression weapons.  Other efforts include: 
transition of the ABRV into the M-X full scale development program; development of defended and deceptive ICBM basing 
concepts; So let offense oriented analysis and ^esting to Insure realism of Army approaches to defense of Air Force tfBMs; 

continued development and ground testing of dotmant ring laser gyro guidance systems for missiles and maneuvering reentry 
vehicles; a missile and basing component requirements study to emphasize low power consuming, affordable subsystems 
tailored to long enduring, deceptively based, or mobile ICBMs; assessment of a stuail missile for the fa*  erm; continued 
ground testing of reentry vehicles; low level Jaboratory testing of homing sensors for maneuvering reentry vehicle guidance; 
cost and benefit studies of tailored reentry weapons tor hard and special targets; ? id Minuteman I flight test sipport (2 
fights) for the Army Ballistic Missile Defense advanced development program. 

*'     (*) KY 1983 .Planned Program:   ic major share of FY 1983 funds will be applied to continuing advanced development 
of the M-X defense penetration system li: preparation for a series of five ICBM flight tests beginning in FY 1984,  Low xevel 

efforts will continue in: offense analysis of defended ICBMs; development of dormant missile guidance and assessment of 
other low power consuming subsystems needed tor economical advanced Sa.fing; sentry vehicle ground testing and weapon 
cost/benefit .studies; and flight test support of two Army missile defense development tests. 

The 198i Budget Request for the Advanced Strategic Missile System pro5rfara has been reduced from last year's estimate 
by $41.8 million, from $92.1 to $50.3 million. Thifc. reduction It primarily due to a I yedr deferral of Minuteman I flight 

testing until Air Force M-X penetration aids test articles are reaiy in 1984.  Remaining fund reductions are due to an Air 
Fore*» decision to defer further major development of an early pending completion of 
a cost and benefit asstjsment and completion f planning in progress 'or affordable future missile force improvements. 
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Program Element:  »63311F 
DOD Mission Areal Land Based Strike, #111 

Title: Advanced Strategic Missile Systems (ASMS) 
Budge*; Activity:  Strategic Programs, #3 

4. (U) FY 1904 Planned Program: Funds will be applied to two M-X defense penetration decoy development flight tests 
on Minuteuan I in 1984 and further development of tayloads for 1985-86 penetration system flight tests on Minutema.i I and 
M-X missiles. 

5. (U) Program to Completion:  The third Minuteman I development flight test of M-X decoys will be couiucted in 
1985. Two penetration system flight t:sts will be conducted on M-X missiles in 1986« Follow-on Minuteman I flight tests 
will be conducted in the outyears fot upgrades to the M-X and Minuteman III penetration system options, to me^t the evolving 
Soviet defensive threat. Advanced development of other missile subsystems and tailored weapons will be reinitiated as the 
M-X penetration system readiness program nears completion in 1986. This is a continuing program. 

6. (U) Milestones:  Not applicable. 

7. (U) Resources»  Not applicable. 

3.  (d) Comparison with FY 1982 Descriptive Summary:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  163319F 
DOD Mission Area:  Airborne Strike, 113 

(U) RESOURCES (PROJECT IISTING) ($ in thousands): 

Project 

Number   Title 

TOTAL FOR PROGRAM ELEMENT 

Title:  Advanced Cruise Missile Technology 

Budget Activity:  Strategic Programs, 13 

Total 
FY 1981 FY 1982  FY 1983  FY 19P4  Additional    Estimated 
Actual  Estiuiato Estimate Estimate to Completion Cost  

15,468   34,887   26,782   20,537 Continuing  Not Applicable 

(U) BRIEF DESCRIPTION 0? ELEMENT AND MISSION NEED:  The Advanced Cruise Missile Technology program develops the technology 
for advanced cruise missiles with improved propulsion svstems, reduced observables (radar and infrared), and uprated 
avionics. The technology development could lead to a tollow-on cruise missile or improvements to existing cruise missiles. 
Program paci will be f>  function of the evolving Soviet defensive threat to th«" cruise missile launch aircraft, the cruise 
missile enroute to the target over enemy territory, and in the target area where terminal defenses may be most severe. 
Additionally, program pace could be a function of cost-effective technological opportunities.  This program will maintain 
the momentum of United States ciui&e missile development efforts and provide a high confidence option to develop an advanced 
missile. 

(U) BASIS FOR FY 19S3 RDT&E REQUEST:  This request would continue wo»k in two key development thrusts:  propulsion systems 
and airframe design/evaluation.  The highest pricrity efforts will focus on engine development to improve thrust ani reduce 
fuel consumption.  An improved engine could be used to power advanced vehicles as well as to significantly improve the 
performance of tie current cruise missile.  The engine development effort is the higher priority task, since engine 
development *ead times exceed those of any othei element in the projrsm.  Airframe development will continue with ground 
detuunstration of designs developed earlier in this and other programs.  The combination of improved propulsion systems and 

advanced airframes is intendei to improve carrier survivabllity through longer range missiles (increased carrier Jtandoff 
distance) and missile survivability through better performance characteristics and reduced observables - both radar and 
infrared signatures.  Cost estimates for program funding were derived fron contractor estimates and previous experience 

iroiu  the Air Launched Cruise Missile program. 

(U) COMPARISON WITH .VY 1982 DESCRIPTIVE SUMMARY. Total 

FY 1982  FY 1983  FY 1984  Additional    Estimated 

FY 1981 Estimate Estimate Estimate to Completion Cost _____ 

i.4,000   31,500  105,300 Cortlnulng  Not Applicable 

(U) 0* HER APPROPRIATION FUNDS:  Not applicable. 
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Program Element:  163319F 
DOD Mission Area: Airborne Strike, 113 

Title: Advanced Cruise Missile Technology 
Budget Activity:  Strategic Programs, ?3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This program is tased upon studies and anlayses completed by the Mr Force 

advanced development efforts underway at the Joint Cruise Missile Projects Office, and exploratory development programs at 
the Defense Advanced Research Projects Agency (DARPA).  The Advanced Technology Cruise Missile ctudies began in August 1977 
and were completed in September 1979. This major study effort evaluated the future threat to cruise missiles against a 
variety of cruise missile mission concepts (subsonic, subsonic with dash, supersonic, and hypersonic), justifiea the 

concept that was most cost and mission effective, and outlined a technology roadmap needed to develop an advanced missile 
capable of deteating the evolving Soviet defensive threats both in the air (look-down/shoot-down interceptors) and from the 
ground (advanced surface-co-air missiles).  The work at the Joint Cruise Missile Projects Office includes development of an 
improved cruise missile engine based upon the evolutionary growth of t/<e current cruise missile engine.  At DARPA, work has 
centered en the development and Initial testing of advanced airframe designs (TEAL DAWN).  The Air Force is conducting a 
characterization study of a product improved version of the AGM-36E.  The new version will undergo RCS testlag at RATSCAT 
and wind tunnel evaluation.  DARPA will continue the TEAL DAWN program and conduct a similar vehicle characterization 
demonstration.  With these efforts as a foundation, the program will provide for the advanced developm-nt of a new or 

improved cruise missile through recessive demonstration, refinement, and upgrade with options So proceed into engineering 
development as the threat and requirements evolve. 

<u> RELATE^ACTIVITIES:  The DARPA efforts in advanced airframe, material, structure, and propulsion systems are erformed 
under the Strategic Technology (Ü2301F) program, while the current and prior development work under the Air Launched Cruise 
Missile (64361F) program is the: vehicle baseline erfort. 

<U> WORK PERFORMED BY:  Responsibility for this program is assigned to the Aeronautical Systems Division of the Air Force 
Systems Command at Wright-Patterson Air Force Base, Ohio.  Contractors now Involved in the program include:  The Hoeing 
Company» Seattle, Washington; Williams Research Corporation, Walled Lake, Michigan. 

(U) PROGRAM A^i^iiL^^^ A^P FUTURE J'R.OGRAMS: 

l'  <u> FY 19E1 and Prior Accomplishments:  As a new program start in fiscal year 1980, the initial funding was used 
tu initiate contractual efforts in the areas of engine development and airframe evaluation and design.  In the engine area, 
the joint Cruise Missile Project Office began work to develop an uprated cruise missile engine as an evolutionary upgiade 
to the current engine.  Development objectives were to Increase thrust by a minimum of 28X and reduce fuel consumption b> a 

minimum ot 5X over the current F-107 engine.  The Strategic Systems Program Office began a separate, competitive contractual 
effort to evaluate an alternative engine with a development objective of *  50t increase In thrust of )5l  reduction in 
tuel consumption over the current cruise missile engine.  These parallel efforts were intended to secure the greatest 
possible capability improvement in the current engine at low schedule and cost risk, as well as rrovide an alternative 
engine approach with higher payoff for advanced missile airframe*.  Contractual efforts were also Initiated to perform an 

engineering and requirements analysis of a longer range cruise missile Cased upon the current missile with configurations 
as long as 315 Inches.  DARPA continued their contractual efforts on advanced, low observable airfraaes In preparation for 
eventual transfer of their work to the Air Force.  Contractual efforts for development of an improved F-107 engine continued 
with the number of competing contractors/engine designs being reduced.  The system engineering evaluation o£ a lo >ger 

35fl 

«A, «SMS 



range cruise missile continued with the intent of either proceeding into advanced development work or continuing systems 
engineering studies.  The impacts involved in longer cruise missile configurations must be carefully assessed to balance 
reduced missile carriage end greater drag against the payoff in greater carrier survivability because of the potential for 
increased standoff range.  The work uuierway in DARPA on advanced, low observable airframes was to continue and gradually 
transition to  the Air Force as development moved into the ground/flight demonstration phase. 

2. (U) FY 1982 Planned Program-,  Engine development will continue as the highest priority task in the program.  The engine 
effort will include initial design, fabrication, and development of engine components.  Core and rig testing are planned 
for component development.  By the end of the fiscal year, sea level static and limited simulated flight tests will be 

underway using full scale engines.  In airframe development, ground testing of the advanced configuration airframe will 
begin, and planning for flight evaluation of a full scale airframe will be initiated. 

3. (U) FY 1983 Planned Program  Work will continue on engine and advanced airframe development beyond HAVE POINT efforts 
and funding in PE 64361F.  By this time, program pace and scope vill be a function of the Air Force decision to proceed on 
an advanced or growth cruise missile.  The development decision will be a function of a continuing assessment of the Soviet 
defensive threat to cruise missile and their launch platform*.  Additionally, efforts will be initiated on fuels and 
guidance systems.  Previous FY 1983 funding estimate was based on proceeding with a full scale engineering development 
decision by that time.  Currently, PE 64361F contains funding for FSED efforts if missile improvements should continue Into 
that stage. 

4- <u)  FY 1984 Planned Program;  Work in 1984 will be an extension of the FY 83 program. 

5. (U) Progran to Completion:  Develop a new cruise missile or improve the current cruise missile to replace or supplement 

,he current cruise missile.  The missile will feature an improved propulsion system, redu.ed ohservables, and uprated 
avionics with development pace geared to the evolving Soviet threat. 

6. (U)  Milestones:  Net applicable. 

7. (U)  Resources:  Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:    # 63424F 
DoD Mission Area:    Strategic Surveillance and Warning, # 332 

(URESOURCES (PROJECT LISTING):   ($ in thousands) 

Title 
Project 
Number 

iY 1981 
Actual 

TOTAL FOR PROGRAM ELEMENT  10,058 

rw 1982 
Estimate 

13,848 

FY 1983 
Estimate 

9,745 

Title:    Missile Surveillance Technology 
Budget Activity: Strategic Programs, *3 

FY 1984 
Estimate 

7,674 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

(u; RRIFF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element is directed to the collection and analysis cf infra- 
red phenomenology associated with the earth~(as a background), the surrounding atmosphere, and specific targets such as 
strategic and tactical missiles and aircraft.    Data from this program will directly support design  considerations  for  a 
swrvivable/enduring strategic missile warning and attack assessment system that will support National Command 
Authorities response option selection during a nuclear missile art?ck. 

(U)RASIS FOR FY 1983 RDTXE REQUEST: The FY 1983 program will contribute infrared phenomenology data to support system 
desion and technology development considerations associated with a proposed improvement in performance, survivability, 
and endi-rance of the existing space based missile warning system. Data will be collected with high altitude balloon 
flights, aircraft, and laboratory experiments. These project! will be coordinated with other government agencies 
(i.e. Defense Advanced Research Project1- Agency (DARPA), Army) to assure maximum utiMzation of resources in support 
of infrared data requirements. As a result of the Advanced Warning System Defense Systems Acquisition Review Council 

Secretary of Defense Decision Memorandum, funding in this line may he used to validate infrared technologies 
developed in the joint IISAF/DARPA technology development program. 

0COMPAR1SDN WITH FY 198? DFSCRIPTIVE  SUMMARY: 

RDTÄE 

FY 1981 

12,300 

FY  1982 
Estimate 

14,200 

FY 1983 
Fst «mate 

10,200 

FY  1984 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs  

N/A 

(»QOTHER APPROPRIATION FUNDS:      Not Applicable 
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program Element: # 63424F 

DoD Mission Area: Strategic Surveillance and Warning, # 332 
Title: Missile Surveillance Technology 

Budget Activity:  Strategic Programs, #3 

DETAILED BACKGROUND AND DESCRIPTION: Projected threat level increases in the Soviet Intercontinental Ballistic Missile 
(ICBM) and Sea Launched Ballistic Missile (SLBM) technology will stress the capability of current surveillance 
systems which provide tactical warning and very limited attack assessment. New ICBM and SLBM deployment and _ 

_could reduce the effectiveness of our existing missile surveillance systems. The requirement to 
provide missile attack characterization beyond an inference that the U.S. nissile, bomber, and command and control 

resources may be threatened demands that the space sensor have the sensitivity to detect -he foreign missiles „when 
launched and V 

The impact footprint will "be predicted to [" 

This will provide the National Command Authorities the data necessary to select appropriate response options and the 
opportunity to conduct effective strategic force management and enhance the United States deterrent posture.  Addition- 

ally, the need for improved force effectiveness dictates a survivable and enduring system capable of providing data 
during trans and post attack phases of a nuclear war. 

The efforts funded under this program elemenc will support design and development of an improved capability missile 
warning system which will observe all portions of missile powered flight. The spectra of priruiry interest are Short 
Wavelength Infrared and Medium Wavelength Infrared from 2 to 7 microns. The technical objective is to support develop- 
ment of a missive surveillance system with survivable and enduring warning and attack assessment capabilities. 

RELATED ACTIVITIES: I ni .!■ the current space-based missile early warning system. 
An Air Force/DARPA Memorandum of Agreement is currently in effect for laboratory infrared measurements. 

(U)WORK PERFORMED BY; Hq Space Division (SD), Los \ngeles, CA, is responsible for the management of this P.E. The Air 
Force Geophysics Laboratory manages the MultiSpectral Measurements Program (MSMP) and Balloon Altitude Mosaic Measure- 

ment (BAMM) tasks for Hq SD. Government agencies supporting the Hulti-Spectral Measurements Program include White 
Sands Missile Range, NM, and AAr Force Materials Laboratory, Wright-Patterson AFB, OH, MSMP contractors include Martin 
Marietta Corporation, Denver, CO, (ultraviolet sensors), Honaywell Radiation Center, Le;.mgton, .1A, (soect al radio- 
meters), and Aeroydne Inc., Burlington, MA, (computer data analysis). Visidyne Inc., Burlington, MA, provides balloon 
pay load and field services support to the Balloon Altitude Mosaic Measurements task. 
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Progräm Element:  # 63424F 
DoD Mission Area:  St .ategic Surveillance and Warning, # 332 

)PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title:  Missile Surveillance Technology 
Budget Activity:  Strategic Programs, # 3 

1- mgiLlBJ Prior Accomplishments: Development of the optics and focal planes for two sensor configurations were 
completed. Advanced sensor system concepts for improved surveillance capabilities were studied. Sensor system con- 
cept studies were concluded. Aircraft, probe and satellite^ measurements were performed under Project 2123, Potential 
sensor and reporting network configurations were defined for a nuclear detonation reporting -ystem using current and 
future seniors and communications. Contract work demonstrating the carability to fabricate hardened high performance 
optical devices for use in missile detection systems was completed, technology efforts were continued in the use of 
mercury caamium tellaride detectors, charge coupled devices and design of mosaic staring sensor arrays for increased 
infrared sensor capability. A Mission Analysis for MissiH and Nucleir Detonations Surveillance was performed in FY 
1975.  The Mission Analysis revealed that engineering modifications to the f ] would provide an 
improved interim capability until a well focused technology program could provide the survivability and performance 
required of a missile surveillance system by the mio 1980's. Goals and requxrements for a follow-on I were then 
identified. Under Project 2122 efforts for the development of a moaa;c staring aeneor and advanced technology for the 
use of charge coupled devices in missil- detection systems were pursued. In Project 2123, spectral background tnd 
scintillation collection efforts, applicable to missile surveillance, were initiated using balloons and rocket probes. 
Aircraft L      u were c.«dieted in FY 1978 with Army funding. Mosaic staring Bensor 
validation efforts initiated in FY 1977 led to two uniqu* approaches in staring sensor design and fabrication. These 
efforts continued during FY 1979, with $1.9 miUion RDTfcl funding approved by Congress at a reprogramming hearing in 
March 1979. Infrared measurement of -?rth background scintillation continued, u )ing balloons. Measurements of back- 
ground and engine plumes in spa-e were to be collected using ARIES rockets fo. launch vehicles. Following a series of 
delays, ,, very successful launch was accomplished in May 1980, with data collected from a ,00 pound thrust target 
engine. A Defense Systems Acquisition Review Council I for the Advanced Warning System was held in December 1979 and 
a technology development program plan was subsequently prepared which, after Congressional approval, supported a 
technology risk reduction program involving Air Force and Defense Adva ed Research Projects Ager-y mosai • technologies 
in FY 1981. Earth background jcintiU itio.-i measurements and data aua1 sis continued in support of mosaic sensor design 
concepts. Infrared and ulttaviolet measuremerts also continued i: addition to planning and preparation for h'gh 
wrformance carqet engine measurements, using excess Minuteiran (Upper Stage) boosters for launch vehicles beginning in 
FY 1983. A third Target Engine Measurenent (TFM-3) rocket probe Launch iä. planned for late in FY 1932, employing a 
1000 pound thrust target engine. 
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Program Element: g 63424F Title: Missile Surveillance Technology 
DoD Mission Area: Strategic Surveillance and Warning, (t  332 Budget Activity:  Strategic Programs, ff 3 

2.(U)FY 1982 Planned Program: Balloon background, rocket probe, and laboratory measurements will be continued to support 
system design considerations. Preparation for technolog validation projects will be continued, with :he high altitude 
balloon to be used as a platform to demonstrate mosaic array performance, including background suppression. 

3.(U)FY 1983 Planned Program: Primary emphasl? during this year will bo launch of the High Probe Target "ngine Measure- 
ment flights to measure target engine infrared signatures at operating altitudes comparable to those achieved during 
a nomlna' strategic missile trajectory (200-400 kilometers"/. The technology validation on the high altitude balloon 
platform will al^o be completed. 

4.(U)FY 1984 Planned Program: Aralysis of all infrared measurement data will be completed during this year. Results 
will be evaluated for any impact;;: on Infrared system design. 

5 . (U)Progran J^o Completion: 
The infrared data collection prolect will be terminated In Fiscal Year 1985 if no further da-a is required. 

6.(IJ)Mi lestones: Not Applicable. 
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FY 1983 RDT&F DESCRIPTIVE SUMMARY 

Program Element:  #63425F 

DoD Mission Area:  Strategic Surveillance and Warning, #332 

(Ü)RESOURCES (PROJECT LISTING): ($ in thousands) 

Project 
Number Title 

TOTAL   FOR  PROGRAM   ELEMENT 

FY   1982 

Estimate 

9,962 

FY 1983 
Estimate 

20,808 

Title:  Advanced Warning System 

Budget Activity:  Strategic Programs, #3 

Total 
FY 1984     Additic al        Estimated 
Estimate    to Completion     Costs 

48.738 Continuing Not Applicable 

CO BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of this program is development of infrared technologies 
(i.a., mosaic sensor arrays, large capacity data processors, lightweight optics, tunable spectral filters, and passive/ 
active thermal coolars), relevant to the strategic missile warning and attack assessment mission, to achieve confidence 
for a decision to proceed with development of an enduring tactical warning/attack assessment system capable of 
performing the missile warning functions throughout a protracted nuclear war. The capability to support additional 
missions such as technical intelligence, tactical theater operations, and air vehicle detection and tracking will be 
investigated with this program. 

(U)BASIS FOR FY 19B3 RDT&E REQUEST: The FY 1983 RDT&E program will continue the joint Air Force/Defense Advanced Research 
Projects Aqency infrared technology development program which was initiated in FY 1981. This includes development 

of broad hand infrared mo^ic sensors (2-10 microns), compact data processors with large data capacity, a spectrally 
tunable filter, and further e «iluation of metal and glass lightweight optical components. Emphasis will be given to 
manufacturing methods for mosaic array and data storage chip fabrication. Program cost estimates were prepared by the 
Air Force and DARPA, based on cost* associated with previous technology programs. 

{1 0 COMPA RI SON WITH FY 1982 DESCRIPTIVE SJ "1MAJTY : 

FY 1982 
FY 19R1     Fstimate 

RDT&E 0 12,400 

FY 1983 
Estimate 

12,600 

FY 1984 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

( " * °JD£!L b?Jl WPRIATION FUNDS :  Not Applicable. 
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Program Element:  #63425F 
DoD Mission Area:  Strategic Surveillance and Warning, //332 

Title:  Advanced Warning System 
Budget Activity:  Strategic Programs, //3 

DETAILED BACKGROUND AND DESCRIPTION: In 19/4 the Air Force initiated the Missile Surveillance Technology program 
to develop the techno .ogy necessary for future missile Warning requirements. This was based on the anticipated need 
for a significant improvement in the missile surveillance and attack assessment capability by the mid 1980's. Advances 
in micro-processing and charge coupled device technologies resultfd in selection of the mosaic staring infrared sensor 
as the leading candidate to replace the existing missile surveillance system, the J The prin- 
cipal advantage of the mosaic was the opportunity for on-board processing of the sensor data to reduce the data down- 
link and ground processing load. In addition, there was the posrlbility for significant improvement in sensitivity, 
which would be essential for the attack assessment role. The Mosaic Sensor Program was established as a project within 
the Missile Surveillance Technology program with the goal of developing and demonstrating the specific technologies 
required for a follow-on system. It was structured to achieve the goal of a launch to demonstrate the technologies by 
mid 1984. The demonstration of the technologies plus on-orblt test results were to be the basis for a decision to 
proceed wUh prototype sensor development in FY 198 5. During review of the FY 1980 defense budget Congress cancelled 
the Mosaic Sensor Program, based on the absence of a firmly established DoD requirement, and established a new program, 
the Advanced Warning System. Congressional support for the new program would J>e obtained oenaing a Defense Systems 
Acquisition Review Council (DSARC) review of the requirement to improve the j - ■       *J  system, 
identification of which new technologies should be pursued to achieve that objective, and DoD presentation of cost and 
schedule estimates to Congress. The Dr.ARC decision was to develop a more survivable system and continue develop- 
ment of relevant technologies via a joint Air Force/DARPA technology development program to provide a solid basis for 
reconsidering the start of engineering development for a survivable and enduring system in a few years. A joint Air 
Force/DARFA program plan was prepared and was formally approved in June 1981. There were no Air Force funds approved 
for FY 1981, however, DARPA initiated technology development contracts in support of the joint program in FY 1981. 

RELATED ACTIVITIES: The £ 4   is the existing space-based missile early warning system. 
Infrared background and target measurements are conducted in PE 63424F, Missile Surveillance Technology. 

(U)WORK PERFORMED BY:  Air Force Systems Command is responsible for overall management of this program element.  DARP,. 
provides technical guidance through the joint program plan.  Space Division, Los Angeles, CA, Rome Air Development 
Center, Criffiss AFB, NY, and Aeronautical Systems Division, Wright-Patterson Air Force Base, OH are responsible for 
management of technology development projects associated with the joint development program. 
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program Element:  #63425F 
DoD Mission Area:  Strategic Surveillance and Warning, #332 

Title:  Advanced V.'arning System 

Budget Activity:  Strategic Programs, #3 

(U) PROGRAM ACCOMPLISHMENTS f.ND FUTURE PROGRAMS: 

1. (U)FY 19&1 and Prior Accomplirhments: Development of mosaic infrared technologies had been in progress since 1976 
in PE 63424F. The Air Force complied with Congressional direction to terminate the Mosaic Sensor Program in FY 1980. 
Based on DSARC direction, a joint Air Force/DARPA technology development program plan was prepared and briefed to the 
Of:ice of the Under Secretary of Defense, Research, and Engineering in May 1980. Verbal concurrence was received 
pending submission of the plan for forma] approval. The plan was formally approved by the Air Force and DARPA in 
June 1981. DARPA continued to fund contracts for development of some of the infrared technologies, including light- 
weight optical components, infrared materials for mosaic array sensors, and a tunable spectral filter. 

2* (U)FY 1982 Planned Program: Funding for technology development by DARPA and the Air Force is programmed in this 
year. Development of the technologi s outlined in the joint program plan will be continued, with emphasis on system 
architecture studies to support survivable/enduring concepts. 

3- (tQFV T983 Planned Program:  Technology development will continue during this year, to include a detailed 
evaluation of progress toward preparation for the planned decision milestone in FY 1987.  The increase over last year 
in FY 1983 program funding reflects the resources required to continue a limited technology development program to 
support an FY 1987 decision milestone to proceed with engineering design of a survivable/enduring missile warning 
system. 

'* • H!)KY 1984 Planned Program: Manufacturing technology will be emphasized during this year to prepare for a planned 
milestone review of the requirement and the potential for proceeding with development of a survivable ana enduring 
space-based missile warning system. The program will be structured to continue further technology development if a 
decision to proceed with engineering development is not achieved. 

5. (U)Prortram to Completion: 
Planning will be initiated to conduct a milestone review in F\    1987, with a proposal, to proceed with engineering 
development of a system that will incorporate survivable/enduring design features. 

ti. HOMj ]j>^tones :  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #63426F Title: Post Attack Reconnaissance 
DOD Mission Area:  TIARA for Tactical Air Warfare, 327   Budget Activity: Strategic Programs, 3 

RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number   Title 

Total 
FY 1981  FY 1982  ^Y 1983  FY 1984   Additional    Estimated 
Actual   Actual   estimate Estimate  to Completion  Costs 

TOTAL FOR PROGRAM ELEMENT 9,919   24,449   Continuing   Not Applicable 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Tne Post Attack Reconnaissance program will accomplish concept 
studies to identify requirements, technical alternatives, and cost versus utility tor a total reconnaissance capa- 
bility sufficent to support) 

_ Development of key new technologies and systems/ modifications will be accomplished. 

BASIS FOR FY 1983 RDT&E REQUEST: The projected concept studies are  expected to define a balancedF 

(u) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Not Applicable, This is a FY 1983 new start. 

(U) 01HJ R APPROPRI ATI ;^N £UNDS:    Not appl icdble 

359 



Progräm Element;  df63426F 
DOD Mission Are«-.: TIARTt for Tactical Air Warf are, 327 

Title:  Post Attack Reconnaissance 
Budget Activity:   Strategic Programs, 3 

DETAILED BACKGROUND AND DESCRIPTION: The requirements for a Post Attack Reconnaissance capability have been 
defined'by the Strategic Air Command (SAC) in a.Statement of Operational Need, "Strike Assessment", dated 7 September 
1979 and validated by Headquarters Air Force. 

I 
RELATED ACTIVITIES: ' 

addressed in the MILSTAR program, PE 33603F. [ 
_1 Surviving and enduring satellite communications are  being 

(U) WORK PERFORMED BY: The concept studies and technology development for a Post Attack Reconnaissance capability 
will He maiaged~by Air Force Systems Command and involve several product divisions including Aeronautical Systems 
Division, Wright-Patterson Air Force Base (AFB), Ohio; Space Division, Los Angeles Air Force Station, California; and 
Electronics Systems Division, Hanscom AFB, Bedford, Massachusetts. 
CO PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (iJ) FY_ 1981 and  Prior Accomplishment".:  Not Applicable. 
2. FY 198? Program: In FY 1982, Air Force Systems Command, Strategic Air Command, and Air Force Communication 

Command will "plan the initiation of concept studies and technology development for this new capability. 
Results of the 

3- FY 1983 Planned Program: 

will be accomplished. Key technologies will be advanced and demonstrated. 
4- FY 1984 Planned Program: 

-j  I 

5. Program to Completion: 

k* Milestones: Not Applicable. 

/. {\}) Resources: Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary: Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  # 63428F 
DoD Mission Area:  Strategic Surveillance ana Warning, #332 

Title:  Space Surveillance Technology 
Budget Activity:  Strategic Programs, # 3 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands) 

Project 
Number 

2698 
2699 

Title 

TOTAL FOR PROGRAM ELEMENT 

System Development 
Information & Network 
Development 

FY 1981 
Actual 

25,585 

24,185 

1,400 

FY 1982    FY 1983    FY 1984 
Estimate  Estimate  Fstimate 

23,711 

22,111 

1,600 

40,285 

3ri,50 0 

3,785 

46,609 

42,060 

4.549 

Additional 

to Completion 

Conti nuing 

Continuing 

Continuing 

Total 
Estimated 

Costs 

Not applicable 

Not applicable 

Not applicable 

qRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The Soviets have an aggressive antisatellite and space program. 
SPACETRACK has very lim.ted detection capability above 3000 nautical wiles (nm), ; 

"his program pursues near-tent» (early 1980's) an i far-term (l*»te 1980*s) SPACETRACK improve- 
ments.  Near-term improvements include technology to support a satellite attack warning and verification system, new 
capabilities for satellite mission assessment, and existing sensor upgrades.  The efforts leading to a far-term capability 
are to convert SPACETKACK to a near real-time, totally responsive space-based system for satellite attack warning and 

I Jwith reduced dependence on overseas based sensors and withj 
jj These efforts aie specifically oriented toward the development of a space-based lone, wavelength infrared 
detection and tracking system.  This program supports the Presidential and Secretary of Defense Directives space object 

for a f 
Mission need 
Ant isatellit 

is documented in ADCOM Statement of Need (SON) 3-79, Air Force Mission Element Need Statement (AFMENS) for 
capability (validated by SeePef) and AFMENS for Space Surveillance (validated by AF). 

PASIS FOR FY 1983 RPTfcg REQUEST: Near-term efforts continue the integration and improvement of assets for the tacti- 
cal assessment cf satellite mission«, improved orbital processing network analysis, and continued upgrade to the initial 
operational capability for satellite attack warning and verification. The efforts supporting the far-term space-based 

systems are the continued collection of long ws^elenqth infrared (LWIR) background d-ita from probes, the development of 
long lif* cryoqeni : coolers for long wavelength infrared (LWIR) sensor operation, and the development of a Space Infrared 
Sensor (Sir?:; for launch by jhuttle on a free-flyer spacecraft mission. The SIRE and LWIR probe measurements are essen- 
tial for bntl? the] "] and the space-based #r tee surveillance (SBSS) system. 

Cost estimates are based on prior experience and contractual levels. 
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Program Element:  # 63428F 
DoU Mission Element:  Strategic Surveillance and Warning, ,f332 

Title:  Space Surveillance Technology 
Budget Activity:  Strategic Programs, # 3 

(Ü)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
Actual 

RDTfcE 39,200 

(U)  OTHER APPROPRIATION FUNDS;  Not applicable 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 

Estimate 

29,300    47,100 

Additional 
to Completion 

Continuina 

Total 
Estimated 
Costs 

Not Applicable 
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Program Element:  # 63428F Title:  Space Surveillance Technology  
DoO Mission Area:  Strategic Surveillance and Warning, #332 Budget Activity:  Strategic Programs, # 3 

DETAILED BACKGROUND AND DESCRIPTION:  The Soviets continue an aggressive antis.»tellite program.  The SPACETRACK 
system provides! It also has a very limited detection capability above 3000 nautical 
miles (nm) and[ 

The identification ^f new Soviet space launches cannot support-1 
»jecause .o.f limited ground sensor«, it can take' 

The Soviet dependence on space is increasing.  The ability of Soviet systens toj 
is oi paramount importance.  Space allows tnem to operate globally with support, systems which nre currently free of threat 
from foreign land, sea, and air forces.  Space systems provide a force multiplier that is unacceptable with the current 
force balance.  The SPACETRACK limitations cited above hav,? created a situation where' 

Tuis program is structured into near and far-term improvements.  Tho near-term improvements are specifically ori- 
ented to .satisfy critical deficiencies using off-the-shelf technology to modernize current capabilities.  The remaining 
I'lu.juiti provides for a far-terra major upgrade.  Initially, erist ing operational and research an>'i development (R&D) 
sice:»  wen; evaluate.'« and consolidated with marginal RkD sitep discarded.  R*D was performed to Increase the operational 
effectiveness of these sites and transition them to SPACETRACK.  New ground-based surveillance system* are being 
developed wher<« required and apace-based surveillance systems are being examined to inciease the SPACETRACK detection 
altitude to 22 OOOnm and beyond and provide near real-time operations to support the satellite attack warning/verifica- 
t i')itf A mathematical model has been developed for tho SPACETRACX network to 
determine the tr.»st cost effective RUD  and system deployment for correcting current end projected deficiencies. 

it )  A major near-term effort has been the develoinBe^t of a satellite attack warning and verification (SAW/7> system. 
An initial capability was completed in PY W79 with follow-on improveme;:* „ in progress.  Since Soviet attack against a 
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Program Element:  # G3423F Title:  Space Surveillance Technology 
DoD Mission Area: Strategic Surveillance and Warning, #332 Dudget Activity:  Strategic Programs, # 3 

U.S. space system could indicate the initiation of a strategic or theater Soviet attack, it is essential that advance 
notification be provided to the National Command Authorities as soon as possible so that the attack can be assessed, 
forces can be alerted, and response actions can be taken. 

(U) The program for the far-term includes developments leadi-.g to an advanced space-based long wavslenr-th infrared sur- 
veillance system for space object detection and tracking. Near-term efforts in this program address the basic technical, 
background, system feasibility and utility issues to evaluate the oasic system concept. These include: a measurements 
program that wil? provide indicative data on background levels and models; a major development effort on cryogenic 
coolers that will provide not only adequate performance, but al*o operate ac least three years for system practicality; 
key sensor technology and data processing developments to evaluate the state-of-the-art; and a continuing systems 
evaluation including visible alternatives, and concept development to understand the system issues such as life cycle 
cost, deployment, survivarility, performance and assess changes in the requirements (see Descriptive Summary on Project 
2b")8 for details). 

The space-based system can providew 

Furthermore, 
this system offers lncrea3ed sutvivability [ and is not subject to the difficulties and uncertainties of 
foreign basing. 

RELATED ACTIVITIES: This program is part of a singly managed Space Defense Systems Program involving four functional 
areas: antisatellite, space surveillance, space system survivability, and command an. control. Program Elemen; 
(P.E.) 64406V, Space Defense System, provides an antisateilite system which \_ 

P.E. 63438P, Satellite Systems 
Survivabi1 ity, develops the technology base for enhancing survivabi1<ty of satellite systems including satellites, 
data links and qroun.! systems. The Defease Advanced Research Projects Agency's Space Object Identification Program 
and the Tactical Assessment of Satellite Mission Program under the Space Surveillance Program are integrated and have 
com.-rton technical management agencies. P.E. 12424F, United SLites Mr rorc^ SPACETRACK, incorporates the research and 
development efforts of this program into the operational SPACETRACK system. P.E. 12311F. NORAD Combat Operations 
Center, provides th«i command and control Tor   these programs. 

(if) WORK PERFORMED BY: He«Jquarter», Space Division, !x>s Angeles, CA, is responsible fo«, overall management of the 
program. A.D. Littla Corporation, Cambridge, MT. is developing a rotary reciprocating type cryogenic cooler. Hughes, 
Culver City, CA is developing a vuilleumier type cryogenic cooler ar.ti the SIRE long wavelength infrared sensor. 
Aerospace r-oroor\st ion, El Segundo, CA and Lincoln laboratory, I.ejcington, HA provide general s-/stems engineering. 

!"■  P***'KAM ACCOMPLISHMENTS AND FIXTURE PROGRAMS: 

1. FY 1381 and Prior Accompl ishments: Ciyotjenic cooler efforts were conducted wit* life testing for the 
Vuilleumeir cooler and ,>erformar>ce testinq of a two-stage rotary reciprocating re?rlrsrator.  In FY 1976 both the tactical 
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assessment of satellite mission efforts and the long wavelength infrared probe efforts were initiated. The experimental 
prototype ground-based electro-optics site at White Sands Missile Range started operation in August 1975 and provided 
proof-of-concept for the Ground-based Electro-Optical Deep-Space Surveillance (GEODSS) system. Desicm studies wer-» con- 
ducted for a ground-bated radar system and a multimisoion space-based radar. A contract was awaxded in Fiscal Year (FY) 
1976 for development of a Satellite Attack Warning and Verification software system with initial system algorithms tested 
in FY 1978 and transition in FY 1979 to the Air Defense Center. Development testing was completed for calibrating exist- 
ing SPACETRACK radars using the Navy Transit navigation system and for e- tending the tracking range of several rad&rs to 
22,000 nautical miles (nm) through the use off J 

Contracts were awarded for the Space 1:< rared Sensor and the program has produced hardwire for testing. In 
FY 1979 the space sensor host spacecraft, developed by the Space Test Program, Program Element (P.E.) 6j402r', was ter- 
minated and the space sensor program was converted to a Shuttle sortie mission. The sensor has been completed and has 
undergone initial testing. An expanded performance and reliability program on the Vuilleumeir cryogenic cooler was 
initiated for the space sensor. The sensors and probes for ehe long wavelength infrared measurement were procured. 
Four probes have been launched. Two failed due co rocket problems and two were completely successful. The HAYSTACK 
imaging radar development and transition were initiated. The ALCOR imaging radar transitioned in FY 1978. These 
radars provide j The prototype ground-based electro-optical sits was 
developed and conducted sensor reliability and other testing to support procurement of the operational system 
(P.E.  12424F, SPACETPACK).  A mathematical model was developed to support the United States? ar.tisatellite targeting 
ar. 1 satellite attack warning mission analysis. T.  near-term surveillance architecture for upgrading the SPACETRACK system 
was completed.  A proqram was initiated to£_ 

A new program office was formed integrating the surveillance, ant isatel lite,  survivabi 1 ity and corn-rand and 
control function* to be mor * resjKmsive to Presidential and Secretary of Defense directives. 

2. l'Y 1982 Program: The Vuilleumeir cryogenic cooler performance reliability teat program will contirue. 
Fabrication of a rotary reciprocating three stage refrigerator and advanced Vuilleumeir cooler will be continued. Two 
long wavelength infrared probe launches art* planned. The integration and improvement of assets for the tactical analysis 
of satellite missions will be continued. The Space Infrared Sensor (SIRE) testing will be completed along with continued 
d.tta pioeesainq development and testing. Comparison of SIRE precursor and SBSS prototype alternatives will be made. 
The SPACETitACK model will be maintained to allow fos. trade-offs in system performance as changes occur. Orbital predic- 
tion improvements to support) Jwill be stirdied. A Space Surveillance Plan will be developed to address 

both evolving requirement* and the preferred technologies to satisfy those requirements. Several activities» will be 
.•>>:»' lr.ue*. at ro i\ieed levels including: tactical assessment of satellite mission improvements and transition? spac«-b^s«-1 
öur^'si 1 lance system concept studies; software development for improved SPACETRACK targeting; and integration of 

into SPACETRACK,  Th<« FY 1982 funding was reduced due to other higher priority efforts.  Congress 
identified Se> million AS   an offset for the Space Laser Program. 

3. rY 19B1 Planned Program; The program will continue and expand th#» near-' .T« improvements. Tr.e space-based 

:»j-a.-<- surveillance t^i.sor design will be undated to it*corj>orate technology improvements it» de'.e.-tor» and cryo-coolers. 
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The probe launches will be completed and the results analysed and provide a to the f" 

,and for the surveillance system design.  The space-based surveillance system design will be further refined 

L j FY 1983 funding was reduced during the P:ogrrm Objectjve Menoran- 
dum cycle to fund other higher priority efforts. 

4- FV 1984 Planned Program:  Space-based surveillance svstem technology efforts^will continu* . Q 

j Defense System Acquisition 
Review Council decision on the Space-Based Space Surveillance (SESP) system has moved to FY 86 due to landing reductions 
in P'Y 81 and FY «2 and curtailment of the Space Infrared Sensor flight. 

5- Program to Completion:   The long wavelength infrared efforts will lead to u   1986 Defense system Acquisition 
Review Council decision on an f 

satellite attach warning requirements and threat growth, coupled with the system development 
results, will provide the decifior. data base. 

6.  (U)  Milestones  Not applicable. 
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DETAILED BACKGROUND AND DESCRIPTION:  The efforts under this project are those system-oriented tasks that are specif- 

ically designed tof 

Currently, satellites \_ 

_j These improvements are essential to support the new missions of / 
and satellite attack warning/verification and to improve the [•" 

Technology efforts support the development of a satellite system for the early 1990's to reduce the need for overseas 
and vulnerable remote bases, improve high altitude coverage ^.nd range for the whole celestial sphere, and to j 

so that nigh confidence warning of an 
attack on United States (U.S.) satellites can be provided in sufficient, time to exercise a political or mili ary response. 
This program will also provide\ Current 
technology and background data are not available to develop or evaluate chis system in the near-term Technology is 
being pursued for the development of a space-based long wavelength infrared (LWIR) system that detects a satellite's 
emitted heat. Several systems were compared with tlUs space-based !A"1R system for performance, coverage and cost. The 
long wavelength infrared system was selected as the primary system ror satisfying the needs. 

(U) Preliminary satellite surveillance system concepts were developed during FY *97S. These preliminary studies provided 
a conceptual basis for the program and identified the specific technological and background issues and areas of concern, 
along with a preliminary development road map. The infrared background probe measurements program, cryogenic cooler and 
sensor developments, Space Infrared Sensor and a surveillance architecture program were formed to specifically address 
the critical path are*.», provide for a system level demonstration and evaluate the system utility. Design concepts 
may be investigated at a low level under this project for advanced microwave, visible and alternate infrared systems 
as [xitential backups to support this mission and assure the program is current. 

ÜELA'TED ACTIVIT!ES :   PrOVides ^_ 
Program Element 634 3HF, Satellite Systems Survivability, when integrated with this program, provides 

an integrated capability to warn of or verify an attack on a satellite. Defense Advanced Research Projects Agency's 
Space Surveillance Program is integrated with these efforts. Program Element 12424F, United States Air Force SPACETRACK, 
will deploy the five-site Ground-Rased Electro-Optical Deep Space Surveillance system and other improvements based on 
technology from this project. The Space Infrared Sensor will be flown in conjunction with the Space Test Program 
(Program Element 63402F). 

(ID WORK PERFORMED H Y: Headquarters Space Division, Los Angeles, CA, manages this project. The Electronic Systems 
Division and Air Force Geophysical laboratory, Manscom AFB, MA, and Rome Air Development Center, Rome, NY, manage selec- 
ts a tasks within this protect. The contractors for ground and space-based system development include Westinghonse 

Electric Corporation, Baltimore, MD; TRW, Redondo B»ach, CA; Hughes, Cul/er City, CA; MIT, Lincoln Laboratory, Lexington 
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MA; Lockheed Missiles and Space Company Incorporated, Sunnyvale, CA; Rockwell International Corporation, Seal Beach, 
CA; MTTRE Corporation Bedford, MA; Aerospace Corporation, El Segundo, CA, and Science Applications Incorporated, 
La Jolla, CA.  The Aerospace Corporation and MIT Lincoln Laboratory provide general systems engineering. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: The ground-based electro-optical site at White Sards Missile «*ange 
started operation on 30 August 1975. An advanced electro-optical tube was developed and tested. A 31-inch telescope 
and a 14-inch telescope were used ir the prototype configuration. The development of the procurement package and 
specifications for the five site operational system was conducted in Fiscal Year 1977 and a contract was awarded in 
May 1978 under Program Element 12424F, SP&CETRACK. During this period through Fiscal Year 1981 the ground-based electro- 
optical test site at White Sands Kissile Range was dedicated to supporting the operational system procurement and 
developing improvements in software and sensors as potential block changes to the operational system. The test site 
supported operational site development in areas such as sensor reliability testing and system maintenance. This site 
also serves as the primary high altitude detection sensor for SPAC5TRACK until the first operational site becomes 
fully operational in FY 1982. 

Several space-based system concepts employing a long wavelength infra-.ed sensor were analyzed to determine back- 
ground, tarqet and technology data required to evaluate the concept. To m»et these requirements and because adequate 
infrared data cannot be gathered on the ground, a three part technology and measurement program was 'nitiated. The 
first effort is a background measurements program initiated in 1976. Three types of background data are needed including 
infrared data on stars (celestial data), the earth's atmosphere (earthlimb data) and the solar plane (zodiacal data). 
Seven probes were initially planned, later expanding to nine. Three different sensors were required and were developed 
starting in Fiscal Year 1976 using two modified sensors and one new sensor. This program was to provide early indicative 
lidtd ^o hound system technolocrv development and provide critical background data for the' 

Four probes have been launched.  Two probes (celestial and earthlimb) failed 
due to rocket failures.  Two zodiacal probes were completely successful. 

The second effort is the Space Infrared Sensor (SIRE) program. The payload was initially scheduled as a one year 
satellite mission to be launched in Fiscal Year (FY) 1981; however, the satellite was terminated in FY *.979 and SIRE 
was restructured to the Shuttle sortie mission in FY 1983. This flight has been further slipped due to schedule and 
funding problems in the Space Test Program. SIRE is now compatible with either a free flyer spacecraft or captive 
shuttle sortie launch approach. The primary payload elements are: a modification of a state-of-the-art sensor; a high 
sensitivity, experimental focal plane; a cryogenic cooler; a gimbal system and heat rejection system. The design and 
fahricati'-:» -vre completed at the time of the satellite termination. This sensor will provide detailed systems back- 
ground and extensive __data for both the long wavelength infraroi space-based space surveillance system and 
United States ' 
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(U) The third program is satellite surveillance systems technology, primarily cryogenic coolers, although some othec 
work is included. These surveillance systems are dependent upon detection sensors of high sensitivity which require 
cooling as low as ten degrees Kelvin. To obtain the requisite coolina, cryogenic coolers must be developed which 
provide adequate performance and are sufficiently long-lived to make en operational system cost effective. The objective 
of this effort is to develop and demonstrate the cryogenic cooler technology and reliability Cor the surveillance 
system. Cryogenic coolers for this application represent a significant departure from other Air Force cryogenic cooler 
work because they must operate near absolute zero (versus 50 degrees Kelvin), in space, end for at least three years 
without maintenance. This program also supports a near-term requirement for a space qualified cooler for the Space 
Infrared Sensor and the development of thermal management techniques for the system's three to five year requirement. 

2. (05 FY 1982 Program: The prototype technology development activities will continue with limited long lead 
sensor developments using the results of the probe measurements. The cooler reliability testing and development will 
continue. Three additional probe launches are planned. System concept studies, including endurance tradeoffs, will 
continue. A Space Surveillance Plan will be developed for the period *985 through 2000. Technology programs to sup- 
port the operational system decision will continue at a low level. These include: cooler development and testing, 
probe measurements and component technology investigations. A comparison of Space Infrared Sensor precursor and space- 
leased space surveillance (SBSS) prototype alternatives will be conducted. 

3. FY 1933 Planned Program: Efforts will be expanded to proceed with improvements and transition of ground 
system upgrades and increase technology and system development work for anf 
Space sensor design will be updated to incorporate sensor technology improvements in detectors and cryo-coolers. The 
probe program launches will be completed and deta analysis will continue. The cooler program will be expanded to gain 
more data on reliability and evaluate alternate cooler hardware concepts. 

r" 
4. FY 1984 Planned Program:  Space-based surveillance system technology efforts will continue. [ 

Defense Systems Acquisition 
Review Council decision on anf Jbas moved to FY 86 due to funding 
reductions in FY 81 and FY 82 and curta1lnent of the Space Infrared Sensor flight. 

r>. Program to Completion: „The n?ar-term improvements to SPACETRACK will be completed in the mid 1980's. Thsse 
results, coupled with the results oF! ~]lor.g wavelength 
infrared concept, technology and design results, and updated threat projections, will be the basis on which a far-term 
Soace-Based Space Surveillance system design will be selected for prototype development. 
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Project:  2698 
Program Element:  # 63428F 

DoD Mission ?.rea:  Stratgic Surveillance and Warning, #332 

Title:  Systems Development  
Title:  Space Surveillance T^chn :>logy  

Budget Activity:  Strategic Programs, # 3 

6. (U)  Milestones:  Not applicable 

7. (U)  Resources: 

FY 1981 
Actual 

FY 1982    FY 1<„83    FY 1984    Additional 
Estimate  Estimate   Estimate   to Completion 

Total 
Estimated 
Costs 

RDT&E Funds 24,185 22,111 36,500 42,060    Continuing Not applicable 

8.  (11)  Comparison vith the FY 1982 Descriptive Summary: 

RDT&E Funds 13,400    27,900 39,800 Continuing       Not applicable 

FY 81 Funds were reprogrammed to fund shortfalls in the Antisatellite Program. 
FY 82 Funds were reduced by Congress, without prejudice, to fund the Space Laser Program. 
FY 83 Funds were reduced by the Air Force daring the FY 83 Program Objective Memorandum cycle to fund other higher 

in iority efforts. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Project »2188 

Program Element: 

Title:  Air Force WWMCCS Architecture 

#63735F 
DoD Mission Area:  Strategic C2, #331 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Title: World Wide Military Command and Control System (WWMCCS) Architecture 
Budget Activity:  Strategic Programs, #3 

Project 
Number 

2188 

Title 

TOTAL FOR PROGRAM ELEMENT 

Air Force World Wide Military 
Command and Control System 
Systems Engineering Planning 

and Support 

FY 1981 
Actual 

13,373 

13,373 

FY 1982 
Estimate 

8,966 

8,966 

FY 1983 
Estimate 

15,110 

15,110 

FY 1984 
Estimate 

14,413 

14,41.3 

Total 

Additional    Estimate 
to Completion Costs 

"ontinuing 

Continuing 

Not 
Applicable 

Not 
Applicable 

(U> BR1KF DESCRIPTION UF ELEMENT AND MISSION NEED:  This Air Force Worldwide Military Command and Control System (WWMCCS) 
Architecture program is our mechanism for Insuring that more than 80 Strategic Command, Control, and Communications (C3) 
programs fit together as a cohesive whole. These efforts amount to an overall system engineering activity, l.i support 
of user needs, for:  identifying interoperability and lntersystem deficiencies, proposing solutions for some selected 
current Air Force Strategic Command, Control, and Communications (C3) systems, and  conducting planning actions for 
Deputy Secretary of Defense directed WWMCCS Selected Architecture Programs. 

(U) BASIS FOR FY 1983^ RDT&E HEQUEST:  Includes funds to continue system engineering and analysis efforts cf Air Force 
strategic systems that contribute to the WWMCCS.  Technical analysis and support will concentrate on:  Command, Control, 
and Comumnlcations integration and survivablllty for warning information dissemination, couijaunlcatlons survlvability 

and electromagnetic pulse hardening for Air Force strategic systems; Improved cr<sli sfinn&svent support for the theater 
CommanJers-in-Chief; and WWMCCS initiatives directed by the Deputy S^cre^ary of DeJec: .'.  Cost estimate was formulated 
based on previous standard cost estimate for MITRE Curporation system engineering capability. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&fc 

FY 1981 
Actual 

b.900 

FY 1982 
Estimate 

9,200 

FY 1983 
Estimate 

10,100 

FY 1984    Additional    Estimated 
Estimate   to^ Completion Coat 

Continuing Not 
Applicable 
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(U) OTHER APPROPRIATION FUNDS:  PE 41115F (C-130 (3010)) FY 83 (4.0M) provides procurement funds to initiate the Antenna 
Hatchcover Modification (22 sets) for Joint Crisis Management Capability (JCMC) program.  PE 33152F will transfer FY 

83 RDT&E funds (.600n to PE 63735F to support efforts f  r Air Force Sites concerning WWMCCS Information System impacts. 

DETAILED BACKGROUND /^D DESCRIPTION:  The World Wide Military Command and Control System (WWMCCS) provides the mears 

for the operational direction and the administrative support in"olved in comnand and control of U.S.  Military Forces. 

The primary mission is to support the National Command Authorities, with a secondary mission to support the command and 
control systems of the Services nnd subordinate commands.  Essentially, al' Air Force strategic command, control, and 

comm'-nlcatlon3 and warning sensor systems are part of the WWMCCS.  This program element serves two functions: lntersystem 

eng  ering and WWMCCS architecture implementation.  First, this program provides for an adequately integrated and 
8ta  irdized system of communications, command, and control centers and sensors for the United States' strategic forces. 

The second effort of this program concerns the improvements recommended in the WWMCCS Architecture directed by the 
Deputy Secretary of Defense in 1970.  System engineering and other technical analysis are required to support these 
activities which will Impact Air Force systeias.  Such tasks as Jam-Resistant Secure Communications (JRSC), Joint Crisis 

Management Capability (JCMC) and World Wide Military Command and Control System ^WWMCCS) information System are a few 

that Impact directly upon Air Force systems-  Implementation of the*»e tasks will require analysis of command, control, 
and communications Integration support from Ait  Force resources to effectively meet National as well as Air Force require- 
ments.  The Air Force JCMC initiative includes command, control, and communications integration for hatch-cover antenna 

modification and supports the Army, as the cognizant component, £or accomplishing overall system integration activities. 
Th£ JCMC Is designed to satisfy the needs of the theater Commanders-in-Chief for an improved crisis managetaent capability. 

Some of the JRSC terminals will support the JCMC. ' 

Air Force WWMCCS efforts in support, of these tasks will be directed at Interoperability 

requirement and interface definition for the systems. 

(U) RELATED ACTIVITIES:  Air Force World Wide Military Coma*and and Control Svatem (WWMCCS) activities span Out  strategic 
command, control, and communieatIons community.  System engineering and analysis are initiated in ^pport of some on-going 

product-oriented programs within the Air Force.  These efforts are needed to Integrate the various proJuct-oriented 
progrsras/systems Into the WVKCCS Warning, Display, and Comroand System*.  Analysis effort* will be conducted in support 

of missile tactical warning and attack assessment.  Sorae specific program elements thai; telate tc 63735F are:  Command 
Center Processing and Display System, Program Element 12431«', Defense Support Program, Program Element 12431F, and the 
WWMCCS Information System Program, Program Element 33152F.  The Air Force WWMCCS will provide the indicated support to 

the following efforts: 

a.  (U) Coreosand Center Processing and Display System:  propose and assess alternative technical approachee in 

system upgrades aw*  participate on the User Executive System Management Croup (a forum fo* obtaining community agreement 
on analyse» effort» and recommendations).  Command Center Processing and Display System responsibility begins at the 

communications processor and continues through display generation and display devices. 
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>.   r 
c.  (U) WWMCCS Information System (WIS) — provides upgrade for WWMCCS ADP.  The Joint Program Manager will 

deiine the WIS Interface.  Air Force efforts will focus oa assessing the impact of the WIS activities OP. Air Force 
sites and supporting definition and interfaces at Air Force sites.  RDT&E FY 83 Funding in PE 33152F will support PE 

63735F in accomplishing schedules and planning efforts in support of Hq USAF programmatic and budgetary actions for 
Air Force sites.  RDT&E programming for outyear funding in support of Air Force sites will be in PE b3735F. 

All of the above tasks require systems engineering and interface definition for implementation of their programs at 
Air Force installations.  The developmental effort for Joint Crisis Management Capability (JCMC)t a Selected Architecture 
capability, is being accomplished under this PE; but the procurement for aircraft modification Is supported by Program 

Element 41115F, (C-130). 

(U) WORK PERFORMED BY: The Air Forse WWMCCS Program Office, Electronics Systems Division, Hanscora Air Force Base, MA, 

conducts 90 percent of the work in-house with MITRE-Bedford technical support.  A number of small systems engineering 
contracts have been used for the balance of the work.  Contracts have been let with the following companies: 
Honeywell, Phoenix, AZ; Magnavox, Torrance, CA; TRW, Los Angeles, CA; BDM, McLean, VA; Polhemus Navigation Selene .. 

Corp., Essex Junction, VT; Analytic System Engineering Corp., Burlington, Ma; Mitre Corp., Bedford Ma; Magnavox, 
Falls Church, Va; TRW, Washington, DC; System Analysis Inc., Lexington, Ma. 

(U) PKOCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Frlor Acccmpllshrients:  Completed system engineering and analysis efforts for: Integration of coinrund, 

control, and communications systems into intercontinental ballistic missile launch control centers; automated data 
processing communications fault isolation procedures; HO U'JAF Command, Control, and Communi ;atlons/Crlsis HanagHment 
'ithln the Air Force Operations Center; COBRA DANE interface requirements documentation for program decisions and 

direction; PAVE PAWS interface requirements documentation; Joint Surveillance Sysiem/E-3A interface study; Minimum 
Essential Emergency Communications Network analysis (technical Issues associated with survivable communications) and 
current operations concepts and plans; automated data processing communications error analysis; strategic/tactical 

command, control, and communlcattoi\3 intersyetems engineering; comparison« of airborne command, control, and communi- 
cation svst.':u»s and requirements such as Joint Airborne Communications Center/Commar.d Post; Airborne Command and 
Control Center; crisis communications relay; FORWARD TALK Readiness Command replacement; and military satellite 
communications use/ subset architecture.  The Initial communication overlay input to the overall architecture for 
warning sensor sys^en: upgrade was completed ia FY 1978  Assisted Ballistic Missile Office on M-X launch back-up 
corn-nun lea t loi. from the World Wide Military Command and Control Systei«.  Accomplished preliminary design evaluation and 
checked-oul the draft plan for Command Center Processing and Display System end-to-end test.  Participated in the 

Chairman/Joint Chiefs vf Staff stt>dy of strategic command, control, and communications connectivity.  Performed pre- 
liminary costing an! scheduling analysis for Joint Crisis Management Capability (JCMC) aircraft modification (Air 
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Force currently directed to provide only hatch-cover antenna modification) and supported the Array with development 
of JCMC system design. Participated in the development of a work plan for Jäm-Resistant Secure Communication 
Interface. Developed an architecture to guide upgrade of the Military Airlift Command's command and control system 
(complete in FY 82).  Supported definition of (some Air Force Sites) system requirements to interface with WWMCCS 
Information System (WIS). 

2. (I") FY 1982 Program:  Intersystera efforts in FY 1982 will provide technical support for the System Integration 

Office (SIO) for the tactical warning/attack assessment area. Specific focus will be on Identifying deficiencies 
involving transfer of warning data in the compressed mode and sensor to ucer communications Impact. Additional 
activities In suoport of the tactical warning''attack assessment area are LO con ;inue overall system engineering 
support and complete the development of an intersystera Requirement Document.  Command Center Processing and Display 
System support and coordination with the cpare de-.ense architecture will continue.  Support of Military Airlift Command, 
Strategic Air Command, and Aerospace Defense Command's strategic command, control, and communication* improvement needs 

will be accomplished.  Emphasis will be on achieving timely pre-att&ck alerting and data handling; providing survlvable 
and enduring command, control, and communications capabilities for trcns- and post-attack periods; facilitating 
reconstitutlo. of command, control, and communications assets during post-attack periods; and accomplishing planning 

su[-o.t to Air Force sites for Interfacing with the WIS.  Implementation activities for Selected Architecture Initiatives 
will focus on the JCMC and JRSC.  Continue planning and development efforts for JCMC to provide hatch-cover antenna 
modification for C-141 and C-130 aircraft in support of the Array, as tbe cognizant component, for the JCMC program. 

A limited effort for JRSC will be directed at the interoperability requirement and Interface solution for terminal 
installation at Air Forct WWMCCS element locations,  JkSC will also support the JCMC and the survlvable transfer of 
tactical warning/attack assessment Information to the National Military Command Center and other command centers of 

the unified ar.d specified commands.  The JRSC effort will be changed, as described In the FY 83 Planned Program, due 
to lack o! funding. 

J. (U) FY 1983 Planned Program:   Efforts will center on:  (1) Continuation of Intersystera tasks:  (a) continue TW/AA 
Improvement technical support to the System Integration Office (SIO).  (b)  Strategic Forces Command, Control, and 
Communications - support selected tasks for improving connectivity and responsiveness of strategic forces,  (c) WWMCCS 
Information System - accomplishing schedule and planning efforts In support of Hq USAF programmatic and budgetary 
actions tor Air Force sites.  (d) Mi lit try Airlift Command (MAC), command and control (C2) Support - provide technical 
tiapport fur Implementing the MAC C2 Architec eie. (2) WWMCCS Selected Architecture Tasks:  Implement only the Air 

Force portion of the JCMC progrna, hatch-cover antenna modification.  The other Selected Architecture task (JRSC 
program) will be reduced in scope due to lack ci funding.  Only the integration effort supporting the mobile coramunlcation 
terminal with the mobile ground terminals will be accomplished.  Budget increases in FY 1983 are a direct result of 

addressing an Office of the Secretary of Detei,  directed effort, the JChC.  This program supports an improved crisis 
management capability for the theater Coamanders-in-Chl-jf.  The increased funding will be used to accomplish the 
required research development, testing, and evaluation efforts associated with accomplishing the hatch-cover antenna 

modification.  Procurement funding la in PE Aiil^F, C-130. 
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Project: #2188 Title: Air Force WWMCCS Architecture 

Program Element:  063735F              Title: World Wide Military Command and Control System (WWMCCS) Architecture 
DoD Mission Area: Strategic CJ., #331     Budget Activity; Strategic Programs, #3  

4. (U) FY 1984 Planned Program:  FY 1984 activities will Include continuation of intersystew tasks (tactical warning, 

WWMCCS Information System, and Strategic Forces Command, Control, and Communications) and the Selected Architecture 
tasks (JCMC and the JRSC). 

5. (U) Program tc Completion:  The Air Force WWMCCS Selected Architecture is a continuing program.  Efforts will be 
in response to WWMCCS Architecture initiatives directed by the. Office of the Secretary of Defense and Air Force 
Intersystevi Engineering support for Identifying interof »rablllty und Integration deficiencies and proposing solutions 
for some selected Air Force Command, Control, and Communications Systems» 

6. (U) Milestones:  Not Applicable 

7. (U) Resources:  Not Applicable 

8- <u> Comparison with FY 1982 Budget Data:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I 64226F  Title:  B-lB  
DOD Mission Area: Offensive Strike, j 113 Budget Activity:  Strategic Programs, I 3 

(U) RESOURCES ($ in thousands): 
Total 

Project FY 1982   FY 1983   FY 1984   Additional      Estimated 
Number   TJl}± Fi 1981   Estimate  Estimate  Estimate  to Completion   Costs 

B-1B 219,000    471,000   753,500   717,900    960,700      3,122,100 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The B-lB is a etr.itegic multi-role weapon system which maximizes 
r<nige <*nd pay load capabilities, and is able to perform the missions of conventional bobber, cruise missile launch platform 
and nuclear weapons delivery system in both the tactical and strategic roles.  Production of the B-lB addresses U.S. 
requirements to increase our targeting flexibility, to redress the relative decline of oui strategic capabilities, and 
to revitalise our strategic deterrent.  The B-1B program will significantly enhance the manned bomber nortion of the 
strategic TRIAD while preserving the vitally needed flexibility for non-nuclear force projection in response to unforeseen 
contingencies worldwide. 

(u)  BASIS FOR FY 1983 RDT&E KKQL'JST:  The FY 1983 Air Force Reqeest for the B-IB program addresses the continuation of 
Full-Scale Development (FSD) activities and the initiation of flight test efforts. Major FSD efforts during FY 1983 
include:  structural design development and wind tunnel testing; weapons launcher development; avionics hardware fabri- 
cation, testing and Integration; avionics software design, ceding and testing; engine stress, performance and structural 
Integrity qualifications; and  integrated logistics support analysis/preparation.  Major FY 1983 flight test activity 
includes:  redesign, fabrication and subsystems integration and checkout of original B~1A prototype aircraft (B--IA Numbers 
2 and 4) prior to flight test; initiation of the flight test, program for B-1A Number 2; and continuation of engineering 
fabrication, and assembly of the first B-lB flight test aircraft.  This Request correlates cloaelv with the 1981 Air Force 
Independent Cost *ata lysis estimate and it* required to maintain the B-lB program schedule and cost. 

(ü)  C^!i)AR1^'N WITI! r\   l9>''2  DESCRIPTIVE SUHHAXY; Total 
FY 1982    FY 1983   FY 1984   Additional      Estimated 

FY 1931   E .Ma-ate   Estimate  Estimate  to Completion   Costs 

Kl>m (Aircraft) »PK tb*22b¥) 260,124    302,000    235,900 TBu TBÜ 
Proemv»K?.i! (Aircraft) (PE #11126F) * 0  2,1*1,000  3,599,000 TBD TAD 

(Ü)  UiUKK APPROPRIATION FUNDS:  Ui 83-d* FYDP) 

in)') O'rocurement) (PK *l 112tit') * 0  1,621,900**4,0.33,500 6,142,100   14,ol8,000    26,415,500 

*  lac lud«** initial spares 
** LtltUl spares unfunded in FY 1982 B-lB Appropriation       37fi 
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Program Element:     # 64226F   Title-     B-IB 
DOD Mission Area:    Offensive Strike, # in p..j„„"   ÄTHT ~i *5T"T—r~S ■ a—  iiiZL^il_LLi Budget, Activity:    Strategic Program,   # 3 

('^    j^ATLKn BACKCHOUND AND DESCRIPTION: 

(H)    MCKOgpUNB:    The  1931 Defense Authorization Act  directed   She Secretary of Defense  to vigorously pursue  the  full-scale 
engineering development of a new strategic multi-role aircraft and to report on comparisons of various candidate aircraft' 
Furthermore,   Congress directed that  the multi-role aircraft   to  he developed  must  be capable of performing the miss Ions 
of conventions    bomber,   cruise missile launch platform and nuclear weapons delivery system in  the strategic and  tactical 
Äi« 1Ä development,  Test  and  Valuation  (M),   and  procurement  of long lead 

Ton, l\ZTT\tVhi%^lTAi0na>1 directl0n'   an Tnitial  ^11-Scale Development  (iPSD)  contract was  awarded  for  the 
Long Range Combat Aircraft  (LRCA.)  and a Joint Office of the Secretary of Defense  (OSD)  /Air Force Bomber Alternatives 
Study was initiated.    Moreover    consistent with Congressional  intent,   residual direction and  funding from the Cruise 
Missile Carrier Ureraft    CMCA> program,   the Strategic Bomber Enhancement  program,  and Bomber Penetration Rvaluation 
program were  incorporated/transferred  into  the LRCA Program tenant,  64226?,   for initial  development   tasks  common  to 
an  LHCA cannidata airo^'.tt. 

!n).d!lHiiritÜ!flS?  iP5r0ppl»tlon"  BiU   "Wort**  the  full   RPTSF funding authorized,   but  not   the  procurement   funding. 
In ^«Ution,   the  19R1  Defense Appropriations Act  contained an undistributed  Air Force RDT1E reduction of *2fl7.<5 «111ion 

ITmoZ^ZTZVS*    ?*  V? "illir M  I "rtial  °ff3et   t0  thla   iirected  f,'ndln* eduction.     A  further reduction of   JO.O million was made  to  reflect new,   lower Department  of Defense  Inflation  rates.     Of the S260.1N  remaining    $41   IM 
wan  used   for   the  orderly conclusion  of  the  Somber Penetration Evaluation  leaving $219*  for  P-1B RDm in *Y   '081. 

OIIMMO«^   
De^??!  A^^^^tion  Act  supported   the  development  and   procurement  of a  new manned  bomber with an   Initial 

Operational   < apahility (IOC) no   later  than  1   July  1W,   and authorized *W million  for RDT*F,   Sift»  million   for w«acon 

c^n iL^ZHhe P      M T^l  f?:.initU1 T™'     Tn Sd,Uti0n'   thl" A0t ™U the f'jnda ********  *, appropriation 
lP     M    

p«»"«t  submitting a  .ritten   report   to  the Congress containing his decision on a specific  program 
for  the LRCA and    he Secretary of Defense  submitting a bitten  report   to  the Armed Services Committees   justifying   the 
Presidlen    a   .RCA deciaiou with  a  comparative analysis  of alternatives.     Moreover,  Congress  reserved  thi  right   to  reverse 

...   President  a  decision  by  a   resolution  of disapproval   enacted   by both  Houses  within  *0 day»  of his  LRCA  decision. 

twJw*   ).T«Hi:.;i0n?!|
TBqUl

T^
Bfnt'?rt"J™  MU^-««lt*y  Mtl.fi.rf.     On ? October  10*1   the President  announced his  decision 

." l  :V;    v-       V"  T "   '      '*     The *•*"*•* of Defense  submitted   U   Congress   the Joint  OSD  /Air Force  Bomber 
?lt;    ,,,.,,    ,tudy  Final   Report,   dated  ? October,   IQB1.   which   provided  a  detailed  comparative evaluation  of  the  various 

•  ...inlMatea.     Roth Houses  of Congress overwhelmingly approved  ths President 's decision  to  produce  the B-IB. 

I'll,  '')",''   ' iM:i n!ren:",  A^r,;iri*tion;< "i"  ™l««n  the Administration's KY  J0B2 Request   for  the B-IB by tt*M  million 
"J    ^in

rt U^Mn T iv  rl11?1   fr°nt^nl   search and  development  funding    This  reduction will   require a  realign- 
':   it'   "    t H /    *,       IT2 W»*****«« *°  protect   the  esUbliahed  IOC and  the  total   program acquisition 

>.n   rtuiori  (K   10*1S).     [n addition,   the Nunn Amendment  to  th* Appropriation* BiP   nad«  the  release of  «-1* 
procurement   funds  contingent  upon Presidential  certification  to Cngro,.  that   1:   is  feasible  - «cconplia.i  the progren 
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Program Element:  // 64226F  Title:  B-1B 
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amount as the President certifies and explains to the Congress.  Moreover, the procurement funds will remain available 
during any quarter in which the toiai program cost of 100 B-1B aircraft, as reported in the previous quarterly Selected 
Acquisition Report, does not exceed the $20.5 billion commitment, 

(U)  A formal reprogramming request has been forwarded tnrough the OSD for submittal to Congress, and Selected Acquisition 
Report procedures have been initiated for the B-1B program.  On 18 January 1982, the President sent a letter to Congress 
certifying that the acquisition of 100 b-lB aircraft is feasible within the 12C.5B   (FY 81$) budget estimate. 

(U)  The Office of the Secretary of Defense remains firmly committed to the 1986 E-1B IOC and the $20.5 billion (FY 1981$) 
total program acquisition cost.  In keeping with the Importance of this program, Deputy Secretary of Defense has directed 
rigorous cost control and management procedures for the B-lB program.  Specirically, the acquisition costs for the B IB, 
to include both external and internal :ruise missile carriage, will not exceed $20.5 billion (FY 1981$) and no changes to 

the presently planned B-lB acquisition program or major changes in con:iguration will be made without Deputy Secretary 
it Defense approval, 

(U)  INSCRIPTION:  The B-JB is a vital part of the President's comprehensive strategic modern!rat ion plan and reflects 
the near term necessity To correct the growing imbalance in strategic forces and consequent erosion of our deterrent 
posture.  The plan callx for production of the modern B-lB to replace our aging fleet of B-52s. 

(U)  The objective of the B-lB program is to develop a strategic multi-role bomber which maximizes range and payload 
capabilities, and is able to perform the missions of conventional bomber, cruise missile launch platform, and nuclear 
weapons delivery system in both the tactical and strategic roles.  The B-lB program retains the important military charac- 
teristics of the manned bomber by modernising the element of the strategic TRIAD capable of seeking out and destroying 
impreciseIy located, high value targets.  The combination of B-lB's high penetration speed, low altitude terrain 

following flight, teduced radar cross-section, and advanced electronic countermeasures will make it capable of serving 
as an effective penetrating bomber well into the 1990s.  Additionally, introduction of the B-lB provides an accurate, 
global, non-nuclear capability which preserves our flexibility to atfapt to unforeseen contingencies with a timely and 
economic projection of power.  The B-1H will be capable of performing the conventional bomber and cruise missiie carrier 
mission weli into the next century. 

[V)     ill«- B ih is a mature derivative of the original B-iA aircraft and is. therefor«, able to capitalise on much of the 
KDT&fc work accomplished prior to the production and deployment portion of that program being discontinued.  However, 
valid KlrUK requirement« for the current H-1B program remain and are directly attributable to two primary sources: 

KUTtE requirements that wen- Incomplete/deferred until att-»r production during the original B-IA program; and RDT&E 
efforts to deve'op, integrate, and test configuration changes that resulted from the B-lC's expanded multi-role capabil- 
ities and reduced radar cross-sect inn. 

(V)     The incomplete/deferred items from the B-IA developmental effort remain valid RDT&E requirements for the B-lB 
program.  M.ijor items In the category Include:  weanona delivery development; nuclear certification; handbook perfor- 

mance data; HH\   low ,peed nandUng, wing flutter/structural gust, and adverse weather testing.  Under the B-IA (19/7) 
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plan certain costs such as producibility changes, cost redesigns, production engineering, avionics options, hardware 

rualification, and support engineering were deferred.  Estimated value of these activities in 1981 dollars is $1.25 
billion.  These activities and their associated costs are included as an Integra» part of the current B-1B RDT&F program. 

Additional design, development, and test efforts are required to successfully integrate system configuration changes 
co the B-1A alrframe, engine, avionics and major subsystems to achieve the desired B-1B configuration.  Malor items in 
this category include:  simplified overwing fairing3, increased operating weight, and improved nuclear hardening to 

improve mission performance; redesigned nacelles and electronic countermeasures antennas, and incorporation of surface 
wave radar absorbing material to reduce rader cross-section; modified engines to accommodate more severe B-1B mission 
and to maintain durability, damage tolerance and performance retention; development of a movable forward weapons bay 
bulkhead, addition of external hard points and ALCM avionics to incorporate cruise missile capability; updated offensive 
and weapons delivery avionics to accommodate mult* -toie/multi-weapon B- IE flexibility; and new/revised reprofirainmab'e 
defensive avionics which include^ 

All fhese efforts 
require design, modification, integration and testing, and are necessary to achieve the desired B-iB capabilities, 

(U)  RELATED ACTIVITIES:  The costs associated with the B-1B training devices have not been included in funding revests 
to date because the overall B-1B training concept lias not been fully defined.  Current plc^s Cd.il   for a finalized train- 
ing concept in early CY 1982 and a request for funding in the 1984 budget cycle.  The Air Force anticipates $300 mi I lion 
(KY 1981$) to be the upper limit for training device costs.  Once defined, the Air Force plans to develop the appropriate 
training devices under the separate program element for simulators, Pt 64227F, managed by the Simulator Program Office. 

(U)  WORK PERFORMED BY:  The B-*0 program is in the Full-Scale LWelopraent/product Jon phase.  it Js manned by the B-1B 
System Program Office, Aeronautical Systems Division, Wright-Patterson Air Force Base, uhio. 

(!)  Rockwell Internat ions!, North American Aircraft Operations, Los Angeleo, California is the B-lB air!r*me sauufac- 
tuier.  Rockwell is responsible for achieving aircraft design integrity.  The B-IB System rrogrci Office h*s overall 
Integration responsibility for the development of the B-1F bomber.  Boeing Military Airplane Company, Wichita, Kansas 
Is the Avionics Subsystem Interface contractor responsible for integrating the B-lB avionics and for providing thac 
avionics equipment welch is not government furnished.  AIL Division, Eaton Corporation, Deer Park, New York develops 
and builds electronic counterneasures components for the B-IB defensive avionics system.  General Slecti'lc Company, 
Aiivtatt Engine Group, Cincinnati, Ohio fs responsible for the de«ign and development of the B-IU  propulsion system. 

(U)  Several government agencies provide specialized assistance  For Instance, the facilities» at Holloaan Xlr Force 
Base, New Mexlcu are be used to taeas ire radar cross-sect 1 .  characteristics.  The wind tunnels at the Arnold Engineer- 
ing Development (-enter, Tennessee are used for comparative . •lyses.  Ttse Air Force Materials Laboratory and Air Force 
Avionics LiLoratory at Wright-Pattejson Air Force Base, Ohl<  re also used In the development effort. 

(i) In« majority of th^- flight lest will be done at the Air Force FUght Test Cen er, Edwards Air Force Brse, California, 
but several other Department ot Defense test rangei are also use*:  White Sand* Missile Rang«, New Kexlco; Eglln Air 
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Force Base, Florida; Point Hugu Naval Alt Stalion, California; Utah Test and Training Range, Utah; china ~aks Naval 
T^st Center, California; Neiils Range Complex, Nevada; and others. 

(U) tROGRAM ACCOMPLISKMENTS AND FUTURE PROGRAMS: 

l« (U)  FY l^Si and Prior Accomplishments:  The B-lß program 1s an extension of the original B-1A effort.  Approxfraately 
90% of the B-IA airrrame testing was completed during six years of flight test.  Since the 1981 Defense Authorization 
Act, :x>st of the LRCA funded efforts were devoted to the completion of the Bomber Penetration Evaluation flight test and 
to the support of the LRCA study, evaluation, and decision process. 

(U)  Initial Full-Scale Development (IFSD) contra :ts for the four primary contractors vsre prepared in FY 1931.  Because 
the F101 engine (or its derivative) was to be used on all LRCA candidates, General Electric was awarded their IFSD 
contract i.\  FY 1981.  Rockwell, AIL, and Boeing IFSD contracts were awarded in FY 1982.  The initial activities included 
taskings such as: aircraft configuration design definition, structural design and evaluation; Interface definition; 
cost/performance/risk trade ofr analyses for major Subsystems; specification preparation; and estimates of development/ 
production costs, schedules, an r: aircraft performance. 

(II)  An Environment?] Assessment was completed by the Environmental Protection Committee with e finding of no significant 
impact. 

(II)  The LRCA (B-1B) was approved by the President as a program of highest national priority,  Th** program has been pliceti 
(..i the Mastür Urgency List (DX category) with Air Force precedence rating of 1-1 (FA J  I). 

(U)  hi accordance vlth Cue Office of Management a;td Budget Circular A--i09, a Long Range Combat Aircraft Mission Element 
Need Statement was suaaitteJ for validation with the 1983-198? Program objective Memorandum,  This document identifies 
deficiencies which a new manned air raft could remedy.  This document evolved f f o;r chit a Strategic Air Ccqnand Required 
Operational Capabl i lly/St nie. ent.i of Need:  Cruise Missile Carrier Aircraft (4-79), Ne*»~ Term Manned «ioaLei (6-79), and 

Sew Strategic Maaned Bomber <, i-M> Revised;. 

(f)  FY 1982 PROCKAM:  An interim Program Management Directive (PML1' Initiating the 8-iK program was developed and 
distributed.  This directive provides the genet*1 guidance, requirements, and specific programmatic details within which 
the System Program Director v.ill establish controls to adhere to the acquisition commit uient.  Fixed Price Incentive 
Contract* for FSD and production of Lots I (one aircraft) a:<d II (aevea aircraft t will be awarded to Rockwell Ii»t«r- 
natioual, Boeing and \IL.  The FSD efforts will initially consist of general planning ant design wor* necessary for 

weapon s^u-a development.  Major activities in this area Include:  update and release of approximately 13,000 original 
engineering drawings aud/oi wiring lists to Incorporate changes Tk^de   In the E-1V program or changes» requirei for new 
avionics installations, movable bulkhead, and extern»* hardpoints; design and release approxin^t-ly "5,*;:>Ö new detailed 
drawings necessary to incorporate B-lB production designs for heavier weight, reduced radai cro&s-scet i">;>, «l»;üi?ied 
overwiug fairings, weapons launcher», and systems instal 1st ions required by these new designs; and the r'evflupmenr o{ 
tii»- system specification, prime item specifications, environmental criteria specif 'catious and support eqaipicent specli- 
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citions.  In addition, FY 198? ?*SD activities will include:  manufacturing design/planning; special tooling and test 
equipment derign and fabrication; support equipment development; technical performance analysis; design *»nd 
fabrication of critical Design Development Structural Test specimens; modification and testing of wind tunnel models; 
ani engineering and fabrication work on prototype (B-1A Number 2) tc prepare it for flight test activities. 

(U) Major FY 1982 development tasks related to B-JB engines include:  engine design release, exhaust nozzle and augmentor 
development verification testing, inlet distortion compatibility testing, first production FiOl-GE-102 verification 
testing, preliminary technical oraer preparation, and initiation of detailed maintenance and draining planning. 

(U) Avionics development in FY 1982 includes:  design and fabrication of hardware for offensive, weapons and defensive 
systems groups; design and coding of software; and the start of special test equipment definition/design.  In addition, 
the interface control documentation for automated wire lists betveen associate contractors equipment will be developed 
and flight test planning will begin. 

(U)  Integrated logistics support: activities will begin in 1982 as well as work on the Facilities Requirement Plan and 
the initiation of contractor training. 

(U) An Engineei ing Review, comparable to a Preliminary Design Review tu a stardard development program, will be conducted 
within four months of contract award. 

(U) One B-1B aircraft will be procurred in FY 1982 along with long lead materials for Lots II and II*. 

'•  (u) FY 1983 PUNNED PROGRAM:  weapon system FSD will continue.  Major airframe development during FY 1983 includes: 
continuation of the Al Design Development Structural Tests (static and fatigue); initiation of fabrication of heavy 
weight landing gear test article; continuation of  wind tunnel testing and resign analysis; installation of production 
spoilers for the weapon bays; rerigg'ng the flight control mechanise to c rtect for a potential hinge moment deficiency; 
reraate and checkout of the crew capsule on B-1A aircraft; ar.d engineering and fabrication of needed modifications on 
B-1A Number 4 in preparation foi modification to B-1B configuration for flight tes^'ng. 

(II) Engine design changes necessary to accommodate the aore severe j-lb  mission and to maintain durability, damage 
t< k'tuüC' und  performance retention will be made.  In FY 1983, stress performance tests, endurance qualifications/ 
demonstration ana engine structural integrity programs will be completed on the firsi: F101-GE-102 production engines. 
Additionally, the engine start system wi'. 1 be modified to lnc) :de a cross-over system giving any one Auxiliary Power 
Unit o.t engine the abllit) to start all four engines.  This provides increased alert perfcnuance, reliability and 
versatIiity. 

Offensive and weapons delivery avionics will be completely updated to include a new (off-the-shelf) multi-role 
radar/terrain following radar (irodlfled F-16), B-52 Offensive Avionics System units ~:~*  other common Air Force avionics 
with updated control . and displays.  In FY 1983, the design of hardware and software (BIOCK. 0) as well as the redesign of 
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foward-looking radar and terrai,-following radar systems, will be completed and integration of these systems will com- 

mence. In addition, the fabrication and ground testing ot advanced and revised defensive avionics capabilities to 

include: [ 
fwill be completed and installa- 

tion/ integration will begin. 

(U) Continued development, qualification and integration activities on major subsystems Include:  ground cests of 
weapons release rjcks (ejectors and launchers), development of movable bulknead, development or cruise missile carriage 

capability (Internal and external), and isolation and closed loo»-, tests on the radome and antennas. 

(U)  Integrated Logistics Support activities continue as do contractor training and technical pubJications preparations. 

(U) The FY 1983 flight test activities for the instrumented prototype (B-1A Number 2) include stability and control, 
vibration/acoustics, and dynamic response.  Additional developmental work or. diversified projects such as: evaluation of 

the life cyclti benefits of military avionics standards, electrical multiplexing, and advanced central Integrated test 

systems will be pursued. 

(U)  Seven B-1B will be procured in FY 1983 along with long lean materials xor Lots III and TV. 

4. FY 1984 PLANNED PROGRAM:  Continued emphasis will be on FSD and production efforts. Major activities during this 
yearTnclude:  completion or the Design Development Structural Tests; completion of wind tunnel testing; the continuation 
of offensive and defensive avionics installation, integration, and qualification; integration end checkout of Block 0 
software; development/validation of Block 1 software; completion of weapons delivery system ground qualification testing; 
continuation of developmental testing on radome and antennas; ana continuation of Integrated Logistics Support activity. 

(U) The flight tests of B-1A Number 2 continue with trv» addition of propulsion, weapons carriage, and weapons separation 

work.  With engineering, fabrication, pyrotechnic changeout, and avionics modifications completed and installed in 
FY 1984, B-1A Number 4 will begin its flight test program.  Major flight test objectives include evaluation/flight check- 
out of production offensive and defensive avionics groups, aircraft development and adverse weather qualification. 

(U) Ten B-lBa will he procured in FY 1984 along with long lead materials for Lots IV and V. 

5, (U) Program to Completion:  B-1B system development will continue with major emphasis shifting to flight testing 
and the remaining cruise rlsjile integration activities.  Significant events during this period include the initiation 
of flij'ht testing on ii-lB aircraft Number I in April 1983, nuclear certification testing» and the continued devel-pment/ 
validation oi Block 2 and 3 software.  The B-1B initial operational capability is projected for October 1986 when IS 
B-?hs are to have been delivered to the Strategic Air Command.  Full operational capability will be achieved in December 

i98?< wirh the 100th aircraft being delivered to the Air Force. 

3a? 



¥■ 

Program Element:  g 64226F  Title:  B-1B 
DOD Mission Area: Offensive Strike, # 113 Budg« 

6. (U) Milestones: 

A. (U) DSARC I 
B. (U) DSARC II 
C. (U) DSARC III 
D. 'U) Production Cancellation 

E. (U) 1981 Defense Authorization 
F. (U) Initial Full-Scale Development Contract Award (General Eisetric) 
G. (U) President Reagan Bombev Modernization Plan 
H. (U) Initial Full-Scale Development Contract Aw&rd (Rockwell, AIL, Boeing) 
I. (U) FY 32 Appropriations Bill 

J. (U) Full-Scale Development/Production Lot I Contract Award (Rockwell) 

K. (U) Full-Scale Development Contract Aw.rvd (General Electric) 
L (U) Engineering Review 
M. (U) Automated Wire List 
N. (U) Configuration Review 
0. (U) B-U n  Flight Test Start 
P. (U) ß-lA U  Flight Test Start 
Q. (U) B-1A Number 2 Flight Test Complete 
R. (U) B-1B //I Flight Test Start 
S. (U) B-1B Number 1 Flight Test Complete 
T. (U) IOC 
U. (U) FOG 

* Assumes approval of FY 82 re programming and FY 83 budget request. 

st Act! vity:  Strategic Program, // 3 

DATE 

1 Jul 67 
4 Jun ?0 
1 Dec 76 

30 Jun 77 
8 Sep 80 
2 Feb 81 
2 Oct 81 
5 Oct 81 

29 Dec 81 
20 Jan 82 

1 Feb 82 
Apr 82 

Pre-Lot II Funding 
Jan 83 
Apr 83 
Jul 84 

15 Nov 84 
Mar 8^ 

15 Sep 86 
Sep 86* 
Jun 66 
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(U) TEST AND EVALUATION DATA: 

1,  (U) Development Test and Evaluation: The Defense Systems Acquisition Review Council process was completed tot 
the B-1A in December"1976. On October 2, 1981 President Reagan announced his decision to build 100 B~lBs.  Both 
Houses of Congress voted their approval of the B-IB program. 

(U) The B-IB program will be managed by the B-IB System Program Office.  This program is an extension of the original 

B-1A effort. Approximately 90 percent of the B-1A airframe testing was completed during six years o£ flight test. 
Because of significant improvements in its avionics component?, the B-IB offensive and defensive avionics suites will 
require approximately 435 hours of additional flight test and integration. Examples of these tests an>  an examination 
of the 360 degree coverage of the ÄLQ-161 defensive suite, B-52 Offensive Avionics System integration, and the 
integration of a new modern terrain following/attack radar. 

(If) The B-] B baseline test and evaluation program consists of 1000 hours of combined development Test and Evaluation 

(Dr&E)/Gperational Test and Evaluation (OT&E) flight test using R-l aircraft Numbers 2 r.d 4 and B-1S Number 1. 
The Air Force Test and Evaluation Center (AFTEC) will manage and conduct the OT&E portion of the combined DT&F./OT&E 
program.  Personnel from the Strategic Air Command (SAC) and AFTEC will accomplish OT&E activities,  B-1A Number 2, a 
fully instrumented aircraft, will be used for stabiJity and control, vibration/acoustics, dynamic response, propul- 
sion and weapon separation tests.  B--1A Number A will be modified with the new offensive and defensive system groups. 
This aircraft will also be used for ehe heavy weight buildup and adverse weather testing.  The first ß-lß will be 
instrumented tor flutter, airl~ads, stability and control, vibrations/acoustics, performance, avionics, weapons 
separation, and propulsion testing.  After completion of its portion of the flight test, this aircraft will be 
delivered to the Strategic Air Command. 

(11)    The orAJorlty of the flight tests will be done at the Air Force Flight Test Center, Edwards Air Force Base, Cali- 
fornia, but several other Department of Defense test ranges will also be u«ed: White Sands Missile Range, New Mexico; 
Egllp Air Force Base, Florida; Point Mugu Naval Air Station, California; Utr,h Test and Training Range, Utah; China 
Lake Naval Test Center, California; Nellis Range Complex, Nevada; and others, 

',U) A Test and Evaluation Maste- Flan (TEMP) with *.ta accompanying schedule, milestones., cost estimates, and 

thresholds Is being developed and will be available in April 1^82. On 17 August 1981 an environmental assessment 

was signed out with a finding of no significant impact» 

2*  ^) Operational Test and 'valuation:  Operational Test and Evaluation (OT&E) will be accomplished in a 1000 hour 
combined ÜT&E/OT&E program and a Follow-on Test and Evaluation (FüT&t) managed by SAC.  FOT&E will be conducted at the 
first operational SAC base. 

(U) direction for the combined hT&F/OT&E of the B-IB aircraft will be included in the forthcoming PMD and TEMP. The 

I'M!) and TEMP will specify the OT&E tc be conducted and the responsibilities of the Strategic Air Command, Air Force 
Logistics Cnonand, Air Force Systems Command, Air Training Cor-mand, and the Air Farce Test and Evaluation Center for 

the conduct and support of this testing. 
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Program Element:  // 64226F  
COD Mission Area: Offensive Strike, // 113 

Title:  B-1B 
Budget Activity:  Strategic Programs, F~3 

3.  (U) Systems Charactuclgttcs:  The B-iA program achieved Defense System Acquisition Review Council III approval 
in December 1976.  The B-!B ccn'raci. ?necifications are being negotiated. 

Characteristic 

(U) technical: 

I« (II) Weight eopcy 

2.    Turnaround 

(Conventional) 

(U) Operational: 

1. Takeoff distance (Std day, SL) 

!  Design gro3fl weight (395,000) 
Maxlivum gross weight (470,000) 

2. (U) Sustained speed (Design Mach number) 
(U) High Altitude 
(U) Low altitude 

K    Range 
tenet rat ion mission ' 
Conventional mission * 

4.   (U)   Pay load 
(U)   SRAM   (Internal) 
(if)  AI CM   (lnteriial/-'xternal)   ^ 
(U) MK-82  (Internal) 

iU}     XeUahlltty/Mafntalnabllit y: 

(ii) Man Hour»/Flylng Is m-i 

Goai 

186,000 lbs 

: ] 

Thresholds 

TBD 

TBD 

Demonsflawed 

TBD 

TBD 

L 

TBD 

—      _ 
TBD 

0.70 Mach number TBD 
0.85 Mach number VBD 

1 TBD 

J TBD 

24 TBD 
8/14 TBD 
H* TBD 

16 

{ Refueled: I low level at I    Mach number;\ 

TBD 

low level at iC 1 U 

TBD 

TBD 

TBD 

TBD 

TBD 
TBD 

TBD 
TBD 
TBD 

TBD 

J 
j nun»be r «C   3 recovery; 24 SAtiH  pay load; -aaxltnum grui-s weight. 

Unrefueled: j      j low level at r   Jnach number, 84 MK-82 payload; maximum gross weight. 

(U) The maximum carriage capability final configuration will be in compliance with appropriate Strategic Arms 
LimltatIons agreements. 
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FY  !983 R0F&E DFSCRIPTIVE SUWIARY 

Program Element:    #64233F 
rx)l) Mission Area:  140,  Strategic Support 

(11)  RESOURCES   (PROJECT LISTING)   ($ in thousands): 

Project 
Number Title 

TOFAL TOR PROGRAM ELEMENT 

FY 1981 
Actual 

-0- 

Title: Tankei, Trö/isport,  Bomber, Training System (TTBTS) 
Budget Activity:    3,  Strategic Programs 

Total 
FY 1982        FY 1983        FY 1984        Additional Estimate*, 
Estimate     Estimate      Estimate      to Completion     Costs 

~0- 560 1,557 TBD TBD 

(U)  UUJLT DESCRIPTION OF ELFlltNT AND MIS-SIQN NEED: 
The Tanker-Transport-Bonder  (TIB) aircraft WöS validated by ATC GoR 01-78 and is required to enable Air Training 
Conrianri tD implement Specialized Undergiaduate Pilot Training (SUPT).    The '1TB will be an off-the-shelf,  twin-engine 
(1 r:LVift which will  be use! t > conduct the basic pliaso of pilot training for  students selected for operational 
cissuii^nent to tanker,   transport,  or bomber aircraft. 

(U)   BASIS D)R l-y   *983 RJJT&E REQUEST: 
The 'ITU program v.'ill oosdiience with the release of a Reediest for Proposals (RFP)   for Full Scale Development (PSD) 
in the first cjuarte»; of FY  1983.    Contract award is planned for the fourth quarter FY  1983. 

(' i) o. n »ARJ » *J WITii FY  1982 ms. 'RIPTIVE WltVW^    Not Appl icable. 

;;i)  iTIiKK APPROPRIATION FUNDS: 

"HH-WI.ui.» m   (Aircraft)   (Pfc 847411-*) 
(UiKuit 11 y) 

Total 
FY  1982        FY 1983        FY 1984        Additional Estimated 

FY1981        ^stlJT^_t£     Bat mate     Estimate     to Completion     Costs_ 

-O- -0- 4,600 
1 

TBD 
TBD 

TBD 
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rrograw Elements # 64233F  Title:    Tanker, Transport,  Bomber (1TB) 
DOD Mission Area;  140,  Strategic Support Budget Activity:  3,  Strategic Programs 

(U) DETAIliED BACKGROUND AND DESCRIPTION:    The Tanker-Transport-Bomber  (TTB) aircraft was validated by ATC GOR 01-78 and 
is required to enable Air Training Command to mplement Specialized Undergraduate Pilot Training (SUPT).    The training 
provided with a 1TB aircraft should improve the quality of pilot graduates,-  reduce the tune and cost for operational 
aircraft checkout,  and will delay the T-38 fleet insufficiency from the late 1980's to beyond the year 2000.    An IOC {48 
aircraft)  in 1986 is required by Air Training Comnand.    The TTB will b» an off-the-shelf,  twin-engine aircraft which 
will be. used to conduct the basic phase cf pilot training for students selected for operational assignment to tanker, 
transport, or bomber aircraft.    It will have a high level cruise capability of 0.7M,  a low level speed of at least 300KTS, 
seating for two students and one instructor,  and a 3 hour mission profile with divert capability. 

(U) RHATED ACTIVITIES;    Tl*e Tanker, Transport,  Bomber Training System, or TTBTS,   is an aircraft and associated aircrew 
training devices required for the Air Force to implement a tailored pilot training system called Specialized Under- 
graduate Pilot Training  {SUPT).    The SUPT concept,  approved by the Secretary of the Air Force in Jun 80,  requires 
the acquisition of tK. TTBTS before it can be implemented. 

(U) WORK PERFORMED 3Yj^   The Tanker, Transport,  Bomber, Training System (TTBTS)  aircraft test program will be managed 
by Air Force Systems Canmartl/Aeronautical  Systems Division,  Wright-Patterson Air Force Bare, Ohio.    The Air Force Test 
and Evaluation Canter (AiTEC) will manage the Operational Test and Evaluation  (OT&E) of trie 1TB Trainer Aircraft that  is 
to be developed ami acquired to implement trie Air Training Command's (ATC) Specialized Undergraduate Pilot Training (SUIT) 
Program.    A Request for Information (RFI) was released to industry on 30 Sep 81  to the following contractors: 
Gates-Learjet Corporation« Piper Aircraft Company,  Beech Aircraft Corporation,  Cessna Aircraft Company,  Falcon Jet 
Corporation,  Canadair Inc.,  Gulfstream American Corporation,  British Aerospace,  Rockwell  International,  Israel Aircraft 
Industries, Mitsubishi Aircraft International Inc.,  and E-Systems.    Piper Aircraft and British Aerospace were the only 
aircraft manufacturers solicited tliat did not respond to the RFI prior to 15 Decentoer 1981. 

(U) PROGRAM ACCOMPl ISHMENTS AND FUTURE PROGRAMS: 

1. (U)    FY_ 19ft]  and Prior Accomplishments;    A Systems Program Office was established it   the Fall 1981 to begin 
preparing an RFP  for FSD.    A Request for Information (RFI) was release! to industry on 30 Sep 81.    TTB MENS approved 
Nov 81 

2. (u) PIANNED FV 82 PROGRAM: Resjxxises to the RFJ wore received from ten cocaines in the first quarter of 
FY 1982. Tht;se responses will be evaluated ar*l a program plan developed to support a TTB new start with RIT&E 
fmtIs beginning  m FY 1983. 

i.     (Mj    IMANNEI) IY 83.PKX3KAM:    An RFP for FSD wii 1 be released during the first quarter of FY ISÖ3 with a contract 
award planned during tlie fourth quarter FY 83. 

4. (U)    PIAM^FJ) FY 84 l'föCIW-l:    Test activity on the selected air frame and engines will commence. 

5. (U)    mCRAM TO ÜWLCT10N:    Production deliveries will begin in FY 85 to support an FY 36 IOC.    Deliveries of 
p;txii#:tion airerafl will continue through ^Y 88. 



Budget Activity: Tactical Programs #4 
Prcgrrm Element:  6423JF Tanker, Transport, Bomber (TTBJ_ Trainer_A^rcraft 

Test and Evaluation Data 

1. (U) Development Test and Evaluation:  The Tanker, Transport, Bomber, Training System (TTBTS) aircraft to ;t program 
will be managed by Air Force Systems Command/Aeronautical Systems Division, Wright-Patterson Air Force Base, Ohio. 
A comprehensive integrated test anü evaluation program will be planned and accomplished on the TTBTS to support, 
development efforts, establish capabilities with respect to design requirements, and determine operational effectiveness 
and suitability.  These test results will provide data which, when combined with other program inputs, will form the 
basis for a Milestone III product Son decision. 

(U) A combined Development Test and Evaluation/initial Operational Test and Evaluation (DT&E/IOT&E) program is 
pir-nned in which both contractor and Government test requirements will be incorporated in an integrated test plan.  A 
combined test force w'll be used for DT&E/IOT&E flight testing. Aircrews will be mixed Air Force and contractor, with 
an Air Force Pilot in me or both of the pilot seats for all test flights.  Maintenance crews will consist of both Air 
Force and contractor personnel. 

(U) The TTBTS shall consist of oft-the-shelf equipment.  Substantial development testing has been conducted by 
some of the potential contractors.  Contractor responses to a rauest for infomatiot: issued l;\  September 1981 
should provide specific testing accomplished.  This information will be update' prior »o Milestone 11. 

(U)  Ground testing will bt conducted to verify design and trinlmize risks.  Flight testing will be conducted to 
verify design, and assess system effectiveness and suitability. 

(U)  System components, specimens, and aircraft will participate in 'JT&E.  Two instrumented aircraft are planned 
to participate in the combined flight test program. 

(U) The primary objective of DT&tü i>* to evaluate and verify that the deslgu of the TTBTS Is In compliance with the 
requirements as stated in the contractual specifications. 

2. Operational Tesi^ ajid Evaluation (OT&E):  The Air Force Test and Evaluation Center (AFTEC) will manage the OT&E 
of the Tanker, Transport, Bomber (TTB) TVainer Aircraft that is to be developed and acquired to implement the Air 
Training Command's ^ATC) Specialised Undergraduate Pilot Tiaining (SUPT) Program.  The TTB aircraft Is expected to 
be A modified, of f-ttic-aheif multieagire aircraft »hat will be used to produce pilots with basic flying sklMs for per- 
forming tanker, transport, and bomber operations! r.issions. 

(U)  iOT&E is planned to assess ths following operational areas: 

(U) Operational performance of  tlu> TTB aircraft. 
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Budget Activity: Tactical Programs #4 
Program Element:  64233F Tanker Transport Bomber (TTB) Trainer Aircraft 

(U) Capability of the TTB aircraft, with ancillary support, to effectively satisfy the tanker, transport, 
bomber training requirements of the Specialized Undergraduate Pilot Training (SUPT) program. 

(Ü)  Availability of the TTB aircraft (including reliability) to satisfy the Air Training Command's (ATC) 3UPT 
training requirements. 

(U) Operational maintainability and logistics supportabl 1 ity of the TTB aircraft. 

(U)  Initial testing is planned to be accomplished under a combined development test and evaluation/initial 
cperatlonal test and evaluation concept at Edwards Air Force Base, California.  In addition, Operational Test and 
Evaluation is planned to be conducted in a realisric operational environment (i.e., deployment to an operational ATC 
base (ro  be determined) where typical TTB training missions will be flow*? and Air Force "hands-on" maintenance will be 
accomplished to the maximum extent feasible).  Th^ Initial Operational Test and Evaluation test team will consist of 
personnel from Air Force Test and Evaluation Center (AFTEC), ATC, Air Force Logistics Command (AFLC) and the Air Force 
Human Resource Laboratory. Test, aircraft are expected to be preprodu.'tion versions of the TTB. 

'^.  (b)  System Charcetejristies:  The significant performance parameters that will allow the Tanker, Transport, 
Bomber Training System to support training in the Specialized Undergraduate Pilot Training role are shown below. 

CHARACTERISTIC 

Aircraft General 

Endurance 

Fatigue Life 

OBJECTIVE 

Multi-engine 

Weight/Volume capability for 
for ?-nian crew (2  student pilots, 
l Instructor pilot), individuals 
gear, %l\   necessary subsystems to 
meet mission requirements 

Bird re-ilstant windscreen at maximum 
low level speed 

3 hour training mission (2 hours low 
level) plus divert 300 Nautical Miles 
land with fuel reserve 

18,000 hours 

DEMONSTRATED 

To be determined 

Tu be determined 

To be determined 

To be determined 

Te be determined 
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Budget Activity: Tgcticz 1 Programs itU 
Program Element:  64233F Tanker Transport Bomber (ITB) Trainer Aircraft 

CHARACTERISTICS 

Flight Characteristics 

OBJECTIVE 

Yoke configuration and throttles 
similiar to large aircraft 
Stressed for low altitude/high speed 
flight 
Cruise Speed* 

DEMONSTRATED 

To be determined 

Pcw^rplant: 

Avionics 

State of the art, fuel efficient, 8000 
feet critical field length 
Take off from 4000 feet Pressure Alti- 
tude (PA) 
Cruise Speod* 
Speed at 500 feet above ground level 
(ACL)* 

To be determined 

Tu be d«*te rni ned The aircraft is expected to have 
installed, as a minimum, the following 
avionics: 
Tatical Air Navigation (TACAN) with 
air-to-air capability 
Variable Omni Range (VOR) 
Instrument Landing Svstem (ILS)/marker 
beacon 
Interphone pat.els at crew stations 
Very Hi^h Frequency (VHF) radio 
Inertia! Navigation System (INS) (desired) 
Identification Friend or Foe (IFF) 
Weather r&dar with beacon capability 
Ultra High Frequency (UHF) radio with 
Automatic Direction Finding (ADF) capability 
Radir altimeter 
Radar beacon 

(U)  The aircraft is to be used as a trainer for pilots selected to fly tanker, transport, and bomber aircraft 
The aircraft will be operated at approximately ** knots at 500 feet ACL with pop-up for air drop training.  The air- 
craft I« expected to be operated at 5000 feet or below for 621 of the mission flight time (excludes divert time). 
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Bud  ' Activity:  Tactical Program #4 
Program Element:  6423JF Tanker Transport Bomber (TTB) Trainer Alrcraft 

tho time at low altitude, approximately 20% of the time will be et 250 knots or faster.  The aircraft is expected to 
average three landings per flight hour.  The aircraft will br subjected tc frequent bird strikes at speeds of up to ** 
knotsv to gust loading at low altitude high speed and to "g" loading for both terrain avoidance and pop-up maneuver. 

(U) *The Ail Force has not established the cruise speed requirement.  Use long range cruise and high speed cruise 
if .7 Mach or greater, and use speed attained with maximum continuous power if below .7 Mach. 

(U) **The Air Force has not established the speed requirement.  Assume the requirement Is either 300 knots 
or maximum speed attainable at maximum continuous power if aircraft will not achieve 300 knots. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: S64312F 
DOD Mission Area: Land-Based Strike, #111 

Title: MrX 
Budget Activity: Strategic Programs, #3 

(U) RFSOUPCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number Title 

TOTAL FOR PROGRAM 
ELEMENT 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

lr491,626    1,963,157      2,759,332      2,651,47o 

Total 
Add i xiona 1        B.tt i ma ted 

to Completion       Costs 

TBL> TBD 

(Ü) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The requirement for M--X is a function of the need  to 
respond to current and projected Soviet advanced ICBM developments. Tliis will require a high degree of 
sjrvivability. Further, the current ICBM systems are somewhat deficient in the measures of flexibility 
which will be required in the 1980s to maintain a hiqh level of deterrence across the entire spectrum of 
potential response. The pace and scope of Soviet ICBM developments will result in a destabilizing 
imbalance between U.S. and Soviet strategic capability in the mid-1980s. M-X deployment is needed to 
alleviate this predicted asymmetry. The objective of this program is to develop an advanced, Multiple 
Independently Targetable Reentry Vehicle Intercontinental Ballistic Missile (ICBM), M-X. The basing 
subsystems include silos located at Minuteman sites, launch control and electronic power equipment, and 
mechanical hardware to support transportation and handling of the booster stages and the reentry system. 
Research and development will focus mainly on the Deep Basing cc^cept, the Continuous Patrol Aircraft 
concept and Defended Deceptive Basing concepts to determine the .nost effective basino approach to increase 
survivability and regain offensive leverage fcr the U.S. land based ICBMs. 

<u) BASIS FOR FT 1983 RDT&E REQUEST: Fabrication and testing wili be cor.ti«:i»ed on all the nvsjor missile 
and basing subsystems. This will include the three booster motors (Steges I, II, anc- :!M. the post-boost 
vehicle, guidance and control, reentry system, missile transportation and h^ndlinq equipment, and flight 
safety system. The basing vehicle subsystem will continue testing. Flight and targeting software design 
will be continued. Extensive flight aj»d ground test planning and special test-unique hardware design will 
be fabricated, ^TH? mssile and launch canister will complete integration testing and initial flight hardware 
will be tested. Ttie research and development concept v?!idation effort Will continue for the long-ten^ 
basing options of Deep Basing, Continuous Patrol Aircraft and Defended Deceptive Basing. 
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Program Element: #b4312F 
LCD Mission Area: Land-Based Strike, #111 

(U) COMPARISON WITH FY .1962 DESCRIPTIVE SUMMARY:  ($ in thousands) 

Title: M-X 
Budaet Activity: ^rAt^icLj^9^r^lnsr_J3 

PY 1981 
FY 1982 
Estimate 

RDT&E 
Aircraft Procurement 
Missile Procurement 

(U) OTHER APPROPRIATION FUNDS: ($ in thousands) 

Program Element 11215F (M-X Squadrons) 

Military Construction        17,100 
Aircraft Procurement 
Missile Procurement 

FY 1983 
Estimate 

FY 1984 
Estimate 

1,491,600 2,408,700  2,278,800 
Not Applicable 
Not Applicable 

11,0G0    207,000    355,100 

1,497,100  3,199,428 

Additional 
l9 Completion 

Total 
Estimated 
Costs 

3,601,170        10,599,800 

TBD TBD 
TBD TBD 
TBD TOD 
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Program Element: #643UF Title: M-X 
DOD Mission Area: Land-Based Strike, #111 Budget Activity: Strategic Programs, #3 

(Uj DETAII.ED BACKGROUND AND DESCRIPTION The M-X missile system entered full, scale development in September, 
1979. in October 1SH1, "the President redirected the program by cancelling the Multiple Protective Shelter 
basing mode and directing development of the silo basing concept por initial M-X deploy^nent. Tn addition, 
research and development on survivable basing candidates was directed. The objective of this program is 
to develop an advanced, Multiple Independently Targetable Reentry Vehicle Intercontinental Ballistic Missile 
(ICBM), M-X, for initial deployment in existing Minuteiiv»n silos at the earliest possible time, with a follow- 
on deployment in a survivable basing mode for the lorv^ term. The major areas of effort are development ot 
missile and basing subsystems, system integration and extensive system/subsystem testing to support the 
production/deployment decision. The missile subsystems are  and will continue to be operational designs of 
the preprototype hardware developed in the Advanced ICBM Technology Program (Program Element 63305FJ. Tne 
missile subsystems will include an advanced quidance set derive«' from the Advanced Inertia! Reference Sphere 
prototype. The three booster stages will contain an advanced solid propeliänt and lightweight roc tor cases 
and advanced nozzles which will produce about twice the propulsion efficiency of current ICBM systems. 
The M-X Post Boost Vehicle, although significantly larger than that of Minut<jma;iff will use a similar, 
well proven ?onfiguration. The M~X reentry vehicle will be the Advanced Ballistic Reentry Vehicle (ACRV). 

(Uj REL/TED ACTIVITIES: This program is directly related to the remits of efforts in the Advanced 
ICBM Technology Program (L>F 63305F), M-X Squadrons (PE I1215F), and Advanced Strategic Missile Systems 
(PE 63311F). Tliis program and the related programs are all managed within the Ballistic Missil • Office, 
and thus close coordination is assured. PE 11215F contains the funding for buch M-X military construction 
and missile procurement. 

(U) WORK yERFQRMED BY: The program is managed by the Ballistic Missile Office, Norton Air Force Base, 
CA. Testing facilities at Arnold Engineering Development Center, Tullahoma, TN, will b? used tor motor 
testing. Contractors include: ThioKol, Br iqham City, UTj Aerojet General, S?cramento, CA? Hercules, 
Maona, ITT;  Rocketdyne, Canoga Park, CA; Autunetics, Anaheim, CA: Northrop, Hawthorne, CA, a..d Norwood, MA; 
Honeywell, St Petersburg, FL; Charles Stark Draper Lab, Cambridge, MA; Log icon, Torrance, CA; Westinghouse, 
Sunnyvale, CA; AVCO, LyJwell, MA; Martin arietta, Denver, CO; TRW, Ballistic Missile Division, Norton AFB, 
CA; Boeing, Seattle, WA; GTE Sylvania, Needham, MA; and General electric, Philadephi**, P-\. 
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Program Element: #34312F Title: M-X 
DOD Mission Area: Land-Based Strike, #11". Budget Activity: Strategic Programs, #3 

PROGRAM ACCOMPLISHMENTS AND FUIVPE  PrTORAMS; 

1. (Ü) FY 1981 and Prior Accanplishments: Full-srale development of the M-X missile was initiated in 
September 1979. Funds requested in the FY 1979 Supplemental were used to accelerate purchase of tooling 
and missile subsystems for the M-X flight test program. In addition, system definition of the former 
multiple protective shelter basing mode was accelerated, to include acceleration of the construction of 
an engineering te_t bed. 
(U) Fabrication and ground testing was initiated on all the major missile and selected basing systems 
previously developer; under Program Element 63305F (Advanced ICBM Technology). This included the three 
booster motors (Stages I, II, and III), the post-boost vehicle, and guidance and control mir.^iie sub- 
systems. The bosing-uniqire vehicle subsystems began initial testing to validate t^e multifile protective 
shelter basing concept in such a manner that there was no commitment to one basing «aode as directed by- 
Congress. The hardware for the security and command and control .uegan initial fabrication. Flight and 
targeting software design was continued. Extensive flight and ground test planning arid special test- 
unique hardware design was also continue;?. Major subscale and full scale high explosive test design and 
fabrication for the basing facilities was initiated. Testing a*- the Engineering Test Bed was continued 
to evaluate venous elements rpower, security, preservation of location uncertainty, transportation/ 
handling, commarrd and control) associated with basing concepts. Finally, the missile and r-ultiple 
protective shelter basing design was reviewed as an integrated system to establish the functional 
configuration baseline, review allocated requirements, approve operational and maintenance concepts, 
and ultimately approve the overall system design requirements. 

(Ü) Most of the FY 1981 RDT&E request continue to be for missile development to include: precision 
stages; reentry system; guidance and control hardware and software; missile handling and transportation 
equipment; instrumentation and flight safety system; training >xju?.pment; J,~,ta collection and evaluation; 
and general engineering support. The basinn development included design, fabrication nd test of: trans- 
porter-launcher vehicles; command, control and communications systems; ground power; physical security 
hardware and software; countermeasure techniques and equipment; environmental systems, targeting software, 
shelter closure development; facilities development; and environmental assessment. In. addition, nuclear 
hardness and survivabillty testing was conducted, as well as basing tests and fHght test preparation. 
Full scale development efforts continued on missile and basing subsystems, to include continued and 
refined design, fabrication and testing of the M-X missile. 
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Program Element: #64312F Title: M-X 
DOD Mission Area: Land-Based Strike, #111 Budget Activity: Strategic Programs, #3 

2. (U) FY 1982 Program: Weapon system lull scale development will continue and a system design review 
will be held. The training equipment and course work will be developed for use by Strategic Air Command 
and Air Training Command personnel to train the operational and maintenance users. Design and fabrication 
of the missile and its launch canister will proceed through integration testing. First flight hardware 
will be delivered and there will be flight proof testing of the instrumentation flight safety system, The 
Vandenherg AFB flight test pads will go through assembly and check out. The launcher will undergo preliminary 
design. Complete system integration testing will oegin at Vandenberg AFB. Thrust vet i r  control and 
sta9e destruct testing will be accomplisned at Arnold Engineering Development Center. The cost difference 
in 1982 was caused by the basing mode rerinements directed by SecDef in the Fall of 1981. Concept validation 
efforts will be initiated on Deep Basing, Continuous Patrol Aircraft and Defended Deceptive Basing concepts. 

J. (U) FY 1983 Planned Program: Weapon system full scale development will continue. There will be a 
critical design review on each of the missile's four stages leading to a first flight in early 1983, 
Flight Hardware for the guidance and control system will be delivered. The inertial measurement unit will 
complete its critical design phase and the entire reentry system will go through integration and tasting. 
There are five test flignts scheduled frcm Vandenberg AFB and Defense System Acquisition Review Council 
III is scheduled for mid-CY 1983. The Vandenberg AFB support equipment delivery will be completed. 
Research and development will continue on the long-term basing concepts leading to a decision by July 
1983, The differences between last years estimated FY 83 costs and this years were caused by the basing 
mode refinements directed by SecD^f in the Fall of 1981. 

4. (U) FY 1984 Planned Program: Weapon system full scala deveiot/nent will continue for silo deployment 
of M-X. There will be 4 test launches from Vandenberg A?B. Production will continue on the missile and 
support hardware. The selected long-term basing concept will continue in the validation phase or beain 
full scale development 

5. (U) Program to Completion: M-X system development will continue with the emphasis shifting to flight 
testing and baselining the final M-X system design» The silo basing system Initial Operational Capability 
is late 1986 and the Research, Development, Test and Evaluation projection shows that Ff 1987 will be the 
last year requiring Research ind Development funds unless otherwise required by the long-term Lasing mode 
selected. 
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Program Element: *64312F 
DOD Mission Area: Land-Based Strikef #111 

6. (U) Milestones: 

a. Defense System Acquisition Review Council I 
b. Validation Phase Initiated 
c. Defense System Acquisition Review Council Ila 
d. Defense System Acquisition Review Council lib 
e. Defense System Acquisition Review Council lie 
f. Defense System Acquisition Review Council lid 
g. Full Scale Development Initiated 
h. System Design Review 
i. Draft Environmental Impact Statement 
j. First Flight Test 
k. Defense System Acquisition Review Council III 
1. Initial Operational Capability (10 missiles) 

7. (U) Resources: Not Applicable. 

8. {U) Comparison with FY 1982 Deceptive Summary: Not Applicable. 

Title: M-X 
Budget Activity: 

Date 

Strategic Programs, #3 

9 March 1976 
1 October 1976 
5 December 1978 

31 March 1979 
14 July 1979 
21 July 1979 

September 1979 
23 September 1980 
18 December 1980 

Early CY 1983 
Mid-CY 1983 
^ate CY 1986 
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Budget Activity: Strategie Programs, #3 

Progran Element:  #64312 M-X  

i. (U) Test and Evaluation Data: The requirement for an advanced Intercontinental Ballistic Missile system, now 
designated M-X, was defined in Strategic Air Command Required Operational Capability 16-71. In 1973 the Air Force 
Chief of Staff directed an advanced missile technology effort.  Since 1973, several basing modes have been studied, 
including vertical silos, horizontal shelters, trenches, submerged pool, and air mobile. The advanced technology 
effort, proceeded through the conceptual and validation phases and in December 1978 completed a successful Defense 
Systems Acquisition Review Council Milestone II. In 1979 President Carter directed Full Scale Engineering Development 
(FSED) of a multiple protective shelter (MPS) basing mode. In October 1981, President Reagan terminated the MPS 
basing mode and directed that M-X be deployed in superhard silos. Mission requirements have remained essentially 
constant. 

(U) Development Test and Evaluation began during the advanced development program and continued through the 
validation phase to investigate survivability, performance, and costs of critical elements of the missile and 
horizontal shelter and buried trench basing modes. The data from tlwse efforts supported the Defense System 
Acquisition Review Council II reviews. M-X Development Test and Evaluation is being continued to assist the 
engineering design a^id development process, to verify specification requiresidents, and to address and resolve 
development test and evaluation areas of risk. The goal of future Development Test and Evaluation will be to 
verify, by test and evaluation, that the M-X missile and deployment facilities and equipment have been designed 
to satisfy operat onal requirements; and that each of the Development Test and Evaluation areas of risk has 
been resolved to a degree sufficient to permit a production decision. The test data provided thus far have 
provided high confidence that the required weapon 3ystem performance can be met within the identified state-of- 
the-ert technologies a.c a reasonable cost. Additionally, testing has provided hardware design data which will 
assure more comprehensive specifications and a more realistic estimate of life cycle system costs. The test 
program initially evaluated areas of irisk in guidai.ee, a 'curacy, propulsion performance, radiation characteristic 
motor a^d nuzzle performance, reentry system testing, launcher and shelter performance, command, control, and 
cenwunications testing, giour.d power studies, physical S3curity system testing, and nuclear hardness and survivability 
testing. Contractor test facilities, the Arnold Engineering and Development Center at Tullahcma, Tennessee and 
Rocket Propulsion Lab at Edwards Air Force Base, Califcrnia have been used for most of the testing to date. 

(U) Development Test and Evaluation during Fall Scale Development is currently emphasing testing of components 
and subsystems to the design and development requirements. The third generation gyro, specific force integrating 
receiver, and advanced inertial reference sphere of the guidance and control systems have undergone extensive 
testing and production feasibility demonstrations. Production capability of these units was demonstrated by 
producing thirty specific force integrating receivers* twonty-four third generation gyros, and three advanced 
inertial reference spheres. Laboratory testing of the guidance and control components have accumulated 40,000 
hours on four inertial measurement units of whi -h 15,000 hours are on one inertial measurement unit. Two hundred 
forty thousand hours have been accumulated on the third generation gyro and specific force integrating receiver, 
and an additional 600,000 hours of life ha\e been accumulated on the third generation gyro bearing  Thore have 
been three successful sled tests sjid a successful centrifuge test of the IMU at itollorran AFB. Halt-scale and 
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Budget Activity: Strategie Programs, #3 

Program Elements #64312 M-X  

full-scale upjxir stage motors v.-ere tested, including high expansion-ratio, extendable nozzle exit cones; high 
strength, lightweight Kevlar motor cases; high performance Class I Division I propellants; a warm gas control 
actuator; and composite shim flexseal movable iiozzle joints and carbon/carbon nozzle materials. Two full-scale 
lower stage nozzles were tested following materials evaluations and bench tests. These tests danonstrated that 
carbon/carbon nozzle materiaJ and the Techroll movable nozzle joint are capable of high angle, high rate, omniaxial 
deflection. Tests were conducted on a low length-■+:"►-diameter ratio motor typical of M-X third stage requirements 
to demonstrate the thrust termination capability. Static firing tests of two short-duration motors demonstrated 
the feasibility of deploying a full-scale folding petal extendable exit nozzle cone over the plume of a M-X notor, 
and the ability to design an extendible exit nozzle cone to eliminate the potential damage from particle impingenent 
in high expansion ratio exit cones. Test results indicate that M-X performance can be achieved at low risk 
within demonstrated state-of-theart even though in-flight environments have not yet been measured,. Carbon/carbon 
integral -juroat/entrance components have been manufactured for Stages I, II, and III. Carbon/carbon fixed nozzle 
liner« \used only on Stage III) have been manufactured. Total full-scale successful sea level firings to date 
inciude three Stage I motors and two Stage II motors. The Stage III tests consist of three firings at sea level 
and two firings at altitude with no motor failures. Simulated missiles were ejecteu from a canister during six 
tests using a gas generator eject system. The launch dynamics and gas dynamics have been characterized sufficiently 
for continuing with this design concept. The vertical shelter engineering test bed program at Mercury, Nevada, 
provided data on shelter door and road construction and mechanical and transporter systens performance. Nuclear 
radiation simulation tests have been conducted on advanced technology semiconductors. Electron beam and underground 
nuclear tests were conducted on propellant samples. Laboratory and underground tests were conducted on extendible 
exit nozzle cone m&terials. Pebble impact and djst erosion tests were conducted on candidate external protection 
materials and candidate reentry system shroud materials. Material response to nuclear simulated environments are 
well enough understood to enter full-scale development. High energy-densicy power cell components have been 
tested to establish extended survival power. Results of M-X supersonic wind tunnel tests at Arnold Engineering 
Development Center showed that the center of pressure was slightly forward of the predictions, the raceway induced 
rolling moment was greater than predicted, and the jet-on base orag was greater than predicted. The operation 
of the roll control system showed no significant effect on the overall missile aerodynamic characteristics, but 
did indicate localized heating effects. Results of hypersonic wind tunnel testing at AEDC confirmed thin skin 
heating and pressure using 5% scale models of the M-X missile. Supersonic tejts of l/ll Staging indicated that 
a center of pressure disturbance during staging is within control system capability. Oie-tenth scale missile 
lightning attachment tests were successfully conducted. Successful lightning tests of a full size Post Boost 
Vehicle indicated that there is less coupling to electronics than originally anticipated. 

(U) The M-X Test and Evaluation program is a combined Development Test- and Evaluation/Operational Test and 
Evaluation test progran. A combined Test and Evaluation program was developed to conserve on in both ground and 
flight testing. The combined test program prior to production is structured to address three major areas: 
demonstrate system and subsystem specification compliance, validate performance goals, and resolve areas of risk 
define! in the Test and Evaluation Master Plan. The System Test and evaluation will be conducted at Vandenberg 
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Budget Activity: Strategie Programs, #3 

Program Element: #64312 M-X  

Air Force Base for the twenty missile flight program. Twenty test flights from the Westen: Test range at Vandenberg 
Air Force Base, California have been scheduJed beginning in January 1983. The Test cud Evaluation goals to be 
achieved are: M-X Stage II and III motor extendable nozzle exit cone capability to survive and perform during 
actual M-X missile powered flight; evaluate the capability of the Advanced Inertia! Reference Sphere Guidance 
and Control units to achieve accuracy, reliability,, and survivability goals in flight; determine M-X weapon 
svstems hardness and survivability; evaluate the capability of the command, control, and communication system in 
various environments; confirm the capability of e&ch configuration item co meet the specified design required to 
evaluate total M-X weapon system performance in the pre-, trans-, and post-attack mode; evaluate missile flight 
performance and reliability to include launch/facility, stages, guidance and control accuracy, reentry system 
footprint, and time of flight performance capabilities. 

(U) The objective of the Development Test and Evaluation program is to demonstrate the capability of the 
instrumentation and flight safety system and the readiness of the overall M-X weapon system to enter Operational 
Test and Evaluation. 

2.  (U) Operational Test and Evaluation: Demonstation and Validation Phase. Several tests conducted by the 
Ballistic Missile Office during this phase have been judged to be operationally representative. Elements of 
these tests will be included in the Air Force Test and Evaluation Center evaluation of system survivabiiity, 
operational effectiveness, and operational suitability. 

(U) In addition, the Strategic Air Command is currently conducting Operational Test and Evaluation of the MKI2A 
reentry vehicle on the Western Test Range using operational Minuteman missiles. The MK12A has been selected as 
the M-X deployment basexine reentry vehicle. Applicable data from this testing will be included in the Air Force 
Test and Evaluation Center evaluation of operational effectiveness. 

3* (U) Full Scale Engineering Development: Test and Evaluation conducted during this phas? will be combined 
Development Test and Evaluation/initial Operational Test and Evaluation with separate additional Initial Operational 
Test and Evaluation events. Operational Test c*nd Evaluation objectives have been integrated into both the 
Development Test and Evaluation ground and flight test programs. A total of twenty flight tests are planned to 
support missile system development and performance evaluations. The3e flight tests wxll begin during Development 
Test and Evaluation/Initial Operational Test and Evaluation and continue through Defense System Acquisition Review 
Council III and Follow-on Test and Evaluation. The flight test articles will be configured with test reentry 
vehicles and an in-flight safety system. The flight test series will begin in 1983. For approximately the next 
three years, Air Force Test and Evaluation Center Test involvement will focus on subsystem testing at Air Force 
and contractor test facilities. At 1-ast six months before the first flight test Air Force Test and Evaluation 
Center personnel will move to Vandenberg Air Force Base, California. Emphasis will then be placed on system 
testing. The operational suitability evaluation will include availability, reliabilty, maintainability, logistics 
supportability, operations and support costs, human factors, and training. This period of testing will be at 
least long enough to accomplish all operational tasks defined by the system's user, Strategic A*r Command. Air 
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Force lest and Evaluation Center will maintain overall management responsibility for M-X Initial Operational 
Test and Evaluation through Defense System Acquisition Review Council III. Air Force Test and Evaluation Center 
will also manage Fbllow-on-Test and Evaluation. Strategic Air Command will operate and maintain the system. 
Operational Test and Evaluation testing will be conducted at Vandenberg Air Force Base and other locations. 

3. (U) Systems Characteristics 

(U) Characteristics; 

(I1) Length: 
(U) Diameter: 
(U) Weight: 
(U) Throwweight: 
(U) Payload: 

,v Accuracy: 
) Range: 

(U) Hardness of silos: 
; ) I much and Flight Reliability: 
1 ) Pre-attaek Availability: 

) React i.^n Time: 

Objective: 

70 feet 
92 inches 
190,000 pounds 
7937 pounds 
10-12 reentry vehicles 

I 

L 
Under evaluation 

Demonstrated: 

To Be Determined 

1 
J 

1 
j 
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FY 1983 HDT&E DESCRIPTIVE SUMMARY 

Program Element: #6456_VF 
DOD Mission Area«. Airborne Strike, #113 

(U) RESOURCES (PROJECT LISTING): ($ in thousands) 

Title:  Air Launched Cruise Missile 
Budget Activity:  Strategic Programs #3 

Project 
Number Title 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

TOTAL FOR PROGRAM ELEMENT 1/    10B.925   103,741    186,833 

FY 1984 
Estimate 

63,030 

Total 
Additional          Estimated 
to Completion    Cost  

73,982 1,445,100 

(u) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEflD:  The Air Launched Cruise Missile is a small, long range, accurate, 
nuclear armed air-to-ground cruise missile programmed for use on the bomber force. The ALCM greatly enhances the air 
breathing leg of the Triad by: stressing and diluting Soviet defense*r thus improving the overall penetration prospects 
of the mixed air breathing force; compelling the Soviets to devote substantial resources to their national air defenses 
to counter this threat; increasing the number of weapons in our strategic forces in the near term and convincing the 
Soviets that their massive aiA defense efforts will not substantially blunt United States air breathing strike capa- 
bilities. 

(I!)  BASIS FOR FY 1983 RDT&E REQUEST:  $160M of the FY 33 request »ill be used to continue Full Scale Development of 
an improved ALCM.  A portion of these funds will be usad to continue depot level support equipment development.  Other 
RDT&K efforts include trie initiation of ALCM/B-52K integration testing.  A large ALCM Mission Planning System effort 
will continue to improve the SIOP mission planning technique. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  ($ in Thousands) 

RDTÄE 
M18 a lie P ro c u re men t 

OTHER A PPRO PR I AT 10N__FUN PS: 

Missile Procurement £/ 
(Quantity) 

Military Construction 
Department of Energy Costs 
(W-80 Warhead) 

FY 1981 

107,300 
579,600 

569,900 
(480) 
66,300 

FY 1982      FY 1983      FY 1984      Additional 
Estimate    ^t_itaate    Estimate    to Completion 

70,600        11,300 
605,400      Sll,700 

597,100      676,700      856,700 
(440) (440) (440) 

102,300 0 32,000 

2,294,900 

4,880,900 
(2275) 
14i,900 

1/ KY 82-FY B4 estimates   reflect  costs   for  the  improved ALCM as   follow»; 
FY 82  -   v,.o,   FY 85 -  160.5,   FY H4 - 43-3 
KY 83-FY 89 estimates   reflect  costs   for  the  improved ALCM as  follows: 
FY «5 -   50.7,   nf 84  -  224.0,  add to complete -  1389.8 

•10? 

Total 
Estimated 
Costs 

1,098,700 
4,662,700 

8,153,400 
(4348) 
356,700 



Program Element: #64361F Title:  Air Launched Cruise Missile 
DOD Mission Area;  Airborne Strike, #113 Budget Activity: Strategic ProgramsT3 

DETAILED BACKGROUND AMP DESCRIPTION; An Air Launched Cruise Missile (ALCM) system competition was conducted 
between the Boeing AGM-86B and the Ceneral Dynamic*« AGM-109 to provide a more cost effective missile system. The 
Boeing missile was selected in March 1980 due to its superior terrain following performance» navigation accuracy and 
maintainability characteristics. The Secretary of Defense approved full production of the ALCM at the 30 April 1980 
Defense System Acquisition Review Council III meeting.  Following that decision, «he Boeing Company was awarded a 
fiscal year 1980 contract for 225 missiles with an option for 480 more in fiscal year 1981. The ALCM provides the 
bomber force with a 2500 kilometers (system operational range) air-to-ground missile which can be launched from both 
inside and outuide enemy defenses. Current plans call for the procurement cf 4348 ALCMs to equip each of the 90 
Primary Aircraft Authorization 3-5203, B-52Hs and B-lBs with ALCMs.  The deployment concept is to retain the current 
B-b2G internal load of bombs and Short Range Attack Missile (SRAMs) whvR loading 12 ALCMs externally on two jetci- 
sonable nylons per aircraft« The weapon mix supports SAC's "shoot and penetrate" concept, and it prevents the Soviets 
from optimizing their defense against either the bomber or the cruise missile.  Beginning in FY 1986» cruise missiles 
will be loaded externally on the B-52H aircraft complementing the existing SRAMs and bombs.  Future Jans include 
internal loading of A'.CMs on the B-52H for a total of ?Q  missiles each. The B-1B bomber will also be cruise missile 
capable. ^ 

(^ RELATED ACTIVITIES;  The A0M-86B ALCM, land attack Sea Launched Cruise MissiJe (SLCM), and the Ground Launched 
Cruise Missile (GLCM) programs are structured to have maximum commonality in engine and navigation/guidance subsystems. 
The ALCM and SLCM share the common W-80 nuclear warhead under development by the Department of Energy.  The SLCM and 
GLCM, the engine, navigation/guidance and mission planning projects are jointly managed through the JCMPO.  However 
after the April 1%0 production decision, management of the ALCM was transferred to the Air Force Strategic Systems 
Program Office (SSPO). The B-52 Squadrons, Program Element (PS) 11113F, is also related to the ALCM. The B-52 
Cruise Missile Carriage, Offensive Avionics System, and other projects require close coordination with the ALCM 
program to ensure full compatibility.  A memorandum of understanding exists between Air Force Systems Command and 
the JCMPC which delineates interface tasks.  Development for an improved F107 ALCM engine (14A6) is being conducted 
uridjr the Advanced Cruise Miaoile Technology PE 6?}19F.  The Protective Systems development PE 64758F, laid the 
ground work for the ALCM HAVE RUST Program (electronic countermeasure protection).  Development of an improved ALCM 
will be conducted under the current ALCM PE 64361F. 

(lj) WORK PERFORMED BY: The SSPO works under the Aeronautical Systems Division, Wright-Patterson Air Force B-Sje, OH 
in cooperation with the JCMPO (Naval Material Command), Washington. PC.  The ALCM program also interfaces with; 
Department of Energy, Washington, DC (V-80 warheao); and Defense Mapping Agency, Washington, DC and St. Louis, hO, 
Strategic Air Command and Joint Strategic Target Planning Staff, Offutt AFB, HE (terrain contour matching map and 
mission planning;.  Department of Defense in-hcuse facilities include:  Arnold Engineering Development Center, TN; 
Naval Ship Research and Development Center, Bethesda, MD; Naval Air Propulsion Center, Trenton, NJ; Radar Target 
Scatter Facility and tfnite Sands Missile Range, Holloman AFB, NM; Air Force Weapons Laboratory and Air Force Te:5t 
and Evaluation Center, Kirtland AFB, NM; 4950th Teat Wing and the Flight Dynamics Laboratory, Wright-Patterson 
AFH, OH; 6514th Teat Squadron, Hill AFL, UT; Air Force Flight Teat Center, Edwarda AFB, ''A and the Pacific Missile 
Tt-jt Ctf-itvr» Point Mugu, Ck.    The major contractors are:  air vehicle - b&eing Aerospace, Seattle, WA; carrier 

10? 



t 

Program Element: #64361F Title:  Air Launched Cruise Missilr 
DOD Mission Area: Airborne Strike, #113 Budget Activity:  Strategic Programs #3 

aircraft equipment/cruise missile integration Boeing Military Aircraft Company, Wichita, KS; engine - Williams 
International Corporation, Walled Lake, MI and Teledyne CAE, Toledo, OH; navigation guidance - McDonnell Douglas 
Astronautics St. Louis, MO, Litton Industries, Woodland Hills, CA, Litten Canada Limited, Toronto, ONT, Minneapolis 
Honeywell, Minneapolis, MN; recovery system - Pioneer Parachute Company, Manchester, CT and Irvine Company, 
Los Angeles, CA. 

(U)  PROCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U)  FY 1981 and Prior Accomplishments: The Boeing AGM-86A utilized the technology of the cancelled Subsonic 
Crui.Te Armed Decoy air vehicle and engine to produce prototype models for testing. The Milestone II review in January 
1977 approved the Full Scale Engineering Development for the current cruise missile programs.  A Strategic Systems 
Program Office was formed at Wright-Patterson Air Force Base to integrate the Air Launched Cruise Missile (ALCM) 
into the B-52. The program included ALCM design and fabrication, B-52 integration, and rotary launcher and pylon 
development.  In June 1978, Under Secretary of Defense for Research and Engineering deleted the Limited Operational 
Capability (June 1980) and redefined the Initial Operational Capability as one squadron of B-52G equipped with 12 
ALCM each in December 1932.  Boeing Military Aircraft initiated modification of three test B-S2 aircraft in support 
of the competitive flyoff.  Williams International F-107 engine qualification tests were initiated.  Teledyne OAK 
was selected a3 licensed second 3ource for the F-107 engine.  Both ALCM contractors initiated the pilot production 
of 12 missiles each in September 1973. The mi.jor FY 1979 effort was the initiation of a two year competitive flyoff 
fror February 1978 through Karen 1980.  Each contractor participated in ten flights each, twelve were successful, 
;?:x partially successful and two unsuccessful.  The big event in FY 1980 was source selection and the ALCM production 
decision. The AGM -86B began a 20  flight Follow-on Operational Test and Evaluation program in June 1980 to estimate 
the operational effectiveness and suitability of the ALCM.  Other develooment activities included formal qualifica- 
tion of the navigation/guidance system, completion of the engine qualification test, development of a new radar 
altimeter, iraintainability demonstrations, flutter end missile jettison tests, pylon and rotary launcher tests and 
support equipment development.  The Mission Planning Data Preparation system was delivered to the Strategic Air 
Command.  The development effort also supported the ALCM/Offensive Avionics System (OAS) interfaces.  Survi vabil ity 
testing with the air-to-air missile AIM-7M/7? and IHAWK surface-to-air nussile was completed.  The FY 1981 major 
-vent wad meeting the First Alert Capability in September 1981 at Griffi3S AFB, NY.  One modified B-f_>2G GAS and 
13 ALCKs wen- delivered to meet the critical milestone of the first B-52G OAS aircraft equipped with 12 external 
3iia :•'. lea. 

2. FY 1982 Program:  Prime FY 1982 activity is meeting the December 1982 Initial Operational Capability 
at Griffiss Air Force Baue, NY (Tue First Squadron of B-S2Gs modified with OAS equipped with 12 external ALCM.»). 
The ALCM Follow-on Operational Test ana Evaluation program completes the lr.st launches from tho modified OAS B-H2G 
aircraft.  Second sources will be qualified for the F-107 eng:ne.  Development of depot ievel auppcrt equipment 
will continue.  Engineering changes resulting from the Follow-on Operational Test ard Evaluation prograa will be 
documented and incorporated into the production design.  Retrofit Kits will be developed to update mibsilea in the 
operational inventory to the approved oonfijnjrstior.  The ALCM aite activation task force will be active at Wurtsaith 
Air Forve base, MI, the second U CM ba'e.  Ute »^tivation will also initiate interim contractor support to assist 
in maintaining initial oparationiil r adinesa of the ALCM.  A new FY H2 effort is underway for a Full Scale Development 
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Program Element: #^-136lF 
DOD Mission Area: Airborne Strike, #113 

Title:  Air Launched Cruise Missile 
Budget Activity: Strategic Programs #3 

(FSD) demonstration of an improved Air Launched Cruise Missile (ALCM). The improved ALCM will be configured such 
that the \ 

]   The improved ALCM is planned as a follow-on for the current ALCM-B with an Initial 
Operational Capability in FY 86. 

3.  (U)  FY 1983 Planned Program: The major portion of the FY 83 effort will be the continuation of the FSD and 
testing of the improved ALCM.  A large portion of the FY 1983 effort will be the initiation of ALCM/B-52G Offensive 
Avionics System (OAS) integration testing.  Development of depot level support equipment will be completed and continue 
to refine the ALCM Mission Planning System.  HAVE RUST (electronic counter-measures protection) for the ALCM will 
begin retrofit into the missile.  The major portion of the cost increses ($174.9M in FY 83) is related to FSD and 
testing of the improved ALCM.  The remainder is related to inflation, deferral of the support equipment development, 
costs associated with development of previously undefined depot level support equipment and corrections to the ALCM' 
rr/ssion planning system. The FY 1984 cost increase (S63-3M) is related to completing the improved ALCM FSD and 
testing prior to a production decision.  Other factors causing the increase are continuing development of depot 
level support equipment and the start of ALCM/B-52H integration testing. 

4* (u) FY 1984 Planned Program: Planned activity will be centered around completion of the ALCM-C FSD and 
ALCM/B-52H integration testing. Any additional effort will depend on the success of the improved ALCM testin« a 
ALCM/B-52H OAS integration. 

and 

h*     (y)    .Program to Completion:     The development  activity  planned beyond FY 1984 will  be   the start  of  the-ALCM/ 
B-1B  integration effort.     Additional   development   requirements will  depend  on  the outcome  of  the ALCM/B-S2H/B-1B 
integration   testing. 

i». 

K. 
v. 

6.     (U)     Milestones: 

Defense System Acquisition Review Council   I 
(Program Initiated)(AGK-86A) 
Defense System Acquisition Review Council   II   (A;,M-86A) 
Defense  System Acquisition   IA   (ACM-86A) 
Jettison Vests Completed  (AJM-86A) 

Engine  Preliminary  Flight Hating Test Complete 
Initial  Department  of Energy Phase 111   (Warhead) 
First  Powered  Flight  (AGH--<6A) 

First Guided  Flight   (AGH-85A) 
Defense  Syat-m Acquisitior   Review Council   II   (AGM-HbA/B) 
AGM-86B/AGM-1Ü9 Competition Directed 
:'ystem Design  Reviews 
First  KuP.  3c.il-3 Engineering Flight 
Source  Selection 

Dates 

February 1974 
December 1974 
March 1975 
June 1975 
October 1975 
February 1976 
March 1976 
September 1976 
January 1977 
July 1977 
May 1978 

July 1979 
March 80 
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Program Element: #64361F Title:  Air Launched Cruise Missile 
DOD Mission Area:  Airborne Strike, #113 

N. 
0. 
P. 

Q 
H. 
S 

Defense S 3tem Acquisition Review Council III (Production Decision) 
Follow-on Operational Test and Evaluation 
First Alert Capability (One B-52G) 
Improved ALCM Full Scale Development Decision 
Initial Operational Capability (First B-52G Squadron) 
Improved ALCM Initial Operational Capability 
Full Operational Capability 

Budget Activity:  Strategic Programs #3 

April 1.980 
June 1980 - June 1982 
September 1981 
June 1982 
December  1982 
Fiscal Year 1966 
Fiscal Year 1990 

7.     (U)    Resources:     N/A 
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Budget Activity:    Strategic Program #3 
Program Element:    #64361F,~ Air Launched Cruise Missile 

Test and Evaluation Data 

1.     (U)     Development Test and  Evaluation:     In 1975 and  1976,  six advanced  development   tests  were  conducted  on  the medium 
range Boeing AGM-86A  Air Launched Cruise Missile  (ALCM).  Jettison  tes+3 were  successfu1,   demonstrating that   the AGM-86A 
could  be  safely launched   at  low and high airspeeds,  and  four of  the six flight   tests were successful.     The   fifth  flight 
went out  of control  because  the  stable platform of the  inertial  navigational   element   tumbled  and  the  sixth  flight   failed 
to  obtain an engine start. 

(U)    The General Dynamics AGM-109 ALCM inherited  the Development Test aud Evaluation (DT&E)  base  of  the  SGM-109 
Sea Launched Cruise Missile  (SLCM).    The SLCM has  had a  tota1,   of 76 flight   tests  as of 19 September 1981.     The Joint 
Cruise Missiles Project Office's  records indicate  that 59 were successful while 17 were  failures.     Previously identified 
problems  have  been  resolved and   reported  by  the SLCM program. 

(U)     The  Full Scale Engineering Development   (F3ED)  program for  ths  long  range ALCM is  structured   into   two phases. 
The  first  phase was  the competitive  flyoff between  the AGM-86B and the AGM-109 with  the AGM-86B chosen  to  proceed  into 
production.    The  second  phase  consists  of 20 follow-on  flights   to  support  B-52G/ALCM innegation.     The  FSED test  program 
began in April   1979 with B-52 flutter and  jettison  tests  of each missile  configuration. Two modified B-52Gs  (one  for 
euch  contractor) «sre  delivered   to Edwards  \ir Force  Base,   CA in May 1979  to  begin  the missile  competitive  flight   test 
program.     A third  B-52 was  used at Edwards Air Force Base  lor performance,   flutter and  jettison  test3.     The  competitive 
flight   test   program ran  from July  1979 through 8 February 1980 and  consisted  of B-52  performance   evaluations  with  ALCM 
loaded;   captive carry  tents  as  required;   live  launches  (ten flights  per contractor);   reliability and maintainability 
demonstrations',  mid-air  recovery;  and survivability and  vulnerability  testing.     During the   flyoff,   ten AGM-86Bs  and 
seven AGM-109s  (three were   refurbished and   reflown)  were   tested.     The  ten  flights  per competitor were   further divided 
into   three DTaS flights conaucted   by  the  contractors  and seven Development Test  and  Evaluation/Initial  Operational 
Teat  and Evaluation  (DTÄE/JOTAE)   flights  conducted by a joint Air Force  DTÄE/IOTAE test   team.    The  I0T4E was managed   by 
the  Air Force Test  and  Evaluation Center.     Of  the 20 flights,   12 were  successful,  2 unsuccessful  and 6  partially 
successful.    There were  no  significant  problems with  either of   Lhe missiles  or   the B-52  flutter and  jettison  tests. 

(U)     The   Boeing AGM-HoR missile was  selected  on 25 March 1980.     The AGM-86B is now  particpating in an additional  20 
flight  Follow-on Operational Test  and  Evaluation  program  that   began   in Jure   1980 with  completion  scheduled   for   late 
fiscal year  1982.     The   follow-on  testing will use  11   missiles   from the   fiscal year 1978/1979 buy and 9 refurbished 
missiles.     There have  been  17  flights   to  date with 13 puccessea,   1  partial  success and  5  failures.     The  partial  success 
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was due   to   telemetry loss and  not missile  related.     Tie   first  failure wa3  caused  by ex-i.-jssive  carbon  build-up  in  the 
engine  resulting in  first stage  turbine burn-through.     The second unsuccessful mission  occurred when  the   launch sequence 
failed  to  deploy TAisaile aero surfaces caused  by an ejector rack solenoid   failuie.    The   third  failure was due  to an 
uncommanded engine shutdown caused by a  faulty  fuel co.itrol unit.     «11 necessary  hardware modification to  correct  these 
problems have been  identifiea and  implemented.     Eleven ol   the  17 «aiasiona completed  the Air Launched  Cruise Missile/ 
Cruise Missile Integrated  (ALCM/CMl)  B-52G aircraft  interfere.     The  nex'„  phase  consists of  test missions using the F>-52G 
Offensive Avionics System (CAS) aircraft.    There have  l*,en six successful ALCM Cruj se/B-^C 0A3 integration missions   to 
flat«.     ?he  next   teat mission  is  scheduled  for July 198,?, awaiting P-52G OAS  Block I  software  change. 

(IS)    The missiles  tested  during the   fiyoff were  representative  of  those  that will be  procured.     Changes   identified 
during  the  fiyoff are being tested  by  Boeing during trie 20 flight   follow-on phase.     Included will  be a  new rsdar altimeter 
and   the  production configured  engine.     Suppoit  equipment,  missila ha.idling equipment  and  full  capability electronic 
jysterns   teat  sets  will   be   tested  during  the   follow-on   test   perioa. 

(U)    Testing of  the missile was conducted  out  of Air Force Flight Test Center using primarily  the Utah Test  and 
Training Range  and  Pacific Missile Test Center.     A  combined   test   team consisting  of Air Force Test  fand Evaluation 
Center persomiel   conducted  the   the  test  under the management  of  the  Joint  Cruise Missiles Project Office   (JCMPO). 

(U)    Tht  ALCM competition  involved Boeing Aerospace,   Seattle,   WA,   pni General Dynamics Convair.   San  Diego,   CA  for 
the missile      Williams  International,   Walled  Lake,   MI   is   the  prime  contractor  for  the engine.     Teledyne CAE,  Toledo,  OH, 
will   be   the  second source   for  the  engine.    Teledyne will   start  qualification  testing of  its  copy of  the  engine   in  iat* 
1 Ml.     McDonnell  Douglas,  St Louis,  MO provided  navigation/guidanco  hardware   to  both missile  contractors,   but   partici- 
pate   in  the  competition with Boeing by   providing .navigational  software   to General Dynamics.     Boeing Military Aircraft 
Company Wichita,   KS is   the  cruise missile   integration   contractor  responsible   for B-S2G modification  and  integration. 
ALCM  development   ml  initial  production were managed  by   the JCMPO with   ehe Navy ap  load servic«.     Rear Admiral 
«•liter K.   Locke was  Program Director.     The  ALCM  responsible   test   organisation  is   the Ai'* Force  Flignt  Test  Center, 
Kdwarda  Air Force  Base,   CA.     The  Air Force Test  and  Evaluation Center  is   the   independent  operational   test  agency   for 
Air  Launched  Cruise Missile.     The  Aeronautical  Systems  Division  at Wright-Patterson Air Force   Base,  OH assumed  ALCM 
program management   responsibility   in April   1980 with Major General  Melvin  F.   Chubb  as Program Director.     Management 
transfer  occurre*'   after   the  17  April   19B0  production  decision which  approved   full   rate  ALCM  production.     Engine  and 
navigati an/guidance  systems management   i>till   remain« with   the JCMPO. 

(U)     Wind   tunnel   testing ras  accomplished  at  Arnold  Engineering  Development  Center  (AKDC)  and   the Naval   Ship 
research Development Center.     Engine   flight  qualification  and  calibration  occurred  in   fiscal years   1979/19^0 at   the 
AKi»C  and   tie  Kaval   Air  Propulsion Center.     Kotary   launchers  were   proof  qualification   tested   in   fiscal  year  1979«     Pylon 
proof   testing  beg&n   in February   1979-     Pylon Jettison  Ugan  in August  19Ö0. 

(U)     Environmental   testing  In   fiscal  year  1979 consisted   of  static   icing  tests  of   the  competing aib.-iU-s.     Fiscal 
year  l^v» activities   included simulated  free  flight   icing  tests  of  the ^lssilj   in   the  AEDC wind  tunnel  ar»u   icing flight, 
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of  the inis3ile/pylcn/B-52G combination using the KO-133 water spray tanker.     The  fiscal  year  1981  effort  consisted 
primarily of test planning and  facility sec  up  für  further missile  icing tests  at Arnold Engineering Development Center 
and  free flight  icing  test, 

(U)    The majority cf the  reliability and maintainability testing is being conducted during the  follow-on  test 
program now that  sufficient  production configured support eouipment is available.     During the  flyoff the  contractors 
were  expected   to  demonstrate  a  cest  reliability of  .575 to   .744  for a hypothetical mipcS^n of 12 hours  captive carry 
and 5 hours  of  free  flight.     A value of .68 was achieved.     Ground  test demonstrations conducted during   the  flyoff were 
evaluated  as  part of the  competition.    These included pylon/launcher loading,  vehicle exchanges,  payload  exchange 
and   limited  capability electronic  systems  test  set   testing.     Thsse  tests were  conducted by Air Force Flight Test Center 
and  Air Por-39 Test Ard  Evaluation Center  (AFTEC)  personnel  at Edwards Air Force Base,   CA. 

?.     (U)    Operational Test and Evaluation:     AFTEC was  responsible  for Initial  Operational Test  and Evaluation  (lOT&E) 
and   the  early phase  of Follow-cn Operational  Teat  and  Evaluation (FÖT4E)  of ti      Air Launched  Cruise Missile  (ALCM). 
The ALCM  test   team is  located  at  Edwards AFB,   CA,  and  comprises approximately    80 personnel  from AFTEC,   Strategic Air 
Command,   Air Force Logistics Command,  and   Air Training Command. 

(U)     A combined  Development Test  and Evaluation  (DTÄE)/FOTÄE was conducted  following the combined  DTÄE/I0T&E 
competitive  flyoff between Boeing Aercspsct  Company  (BAG)  and  Genera1   Dynamics Convair.     Selection of the  BAC   AGM-86B 
was announced  on 25 March  19&0 after the  PT&E/I0TÄE fly-off.     The Itefanse Systems Acquisition Review Council  (DSARC) 
III,   which met  on  17  fl.pril  1*480,   provided  direction  for production  of 225 missiles  in  fiscal  year  1980,   FOT&E,  con- 
tinuation of  reliability end maintainability efforts,  and management attention on  improving BAC quality assurance 
discipline  for  this  program*     Plans   for FOfaE included ?4 additional   launches before   the  Initial Operational  Capability 
(IOC).     The   phase just  completed   I  eluded  il   launches  from the  same B-52G BAC used during  the  competition.     Ail   other 
launches will  be   from B-5°Gs  equipped  with  the Offensive Avionics System (OAS'',     Two of  those   launches  have been 
completed  as  part  of  the OAS   I0TÄF. conducted  at   the  Boeing Facility at Wichita,  Kansas. 

{[]}    The  si/^iificant milestone   refraining in  the  ALCM program is  the  IOC  in December 1982 at Gr: ffiss Air Force 
liase,   NY. 

(U)     All   but   two  of   ehe  ALCM Operational  Test Ü  Evaluation  (OTÄE)   flight   tects  to date  originated  from Edwards 
AFB,   and most  of the  support equipment evaluation has been   accomplished   there.     0T«E flight  tests will  continue   to be 
conducted   over  w i   between  several   western   test   ranges:   i.e.,   Utah Teat  and  Training Range,  Tonopah,   Pacific  Missile 
lest  Range,   and   the  Edwards  Range.     In   addition,   captive-carry   flights  will   continue  over  the western  part  of  the 

!suited  ..Hates  including  Alaska. 

th 
(U)    Th**   additional   tebting,  directed   by   the  DSARC   III,   is designed   to  provide  specific  performance   parameters   to 
user and   to   test   required  changes before  putting,  the missile  on sustained  alert.     The  objectives cover  the   following 
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areas:  operational performance parameters, mission reliability, compatibility and interoperability, survivability, 
mission planning, availability, logistics reliability, maintainability, logistics supportability, operations and support- 
ability cost training, human factors, and software suitability. 

(U) Testing of the Air Launched Cruise Missile (ALCM) has been affected by a number of factors both internal and 
external to the program. Fiscal and time constraints limited the number of actual misrile launches to ten per contractor 
during the competition and delayed availability of some pieces of support equipment at the test site until after the 
production decision.  Four of the ten Boeing Aerospace Company competition AGM-86Bs crashed, two due to malfunctions of 
test peculiar equipment.  In the more recent test series, 4 of 11 launches resulted in missile crashes, and .L other in a 
no-test due to lost telemetry. The last launch in them Follov-on Operational Test and Evaluation (FOT&E) series was in 
jSpril 1981 with two additional successful launches in August and September as part of the Offensive Avionics System 
(OAS) program. Updating of the B-52G with the OAS has also caused some change in Initial Operational Test and Evaluation 
programs for both systems.  Several ALCM test objectives have been delayed until after the September 1981 First Alert 
Capability and an OAS-equipped B-r^2G is available.  Examples o^ these objectives are:  total system mission reliability, 
interoperability, compatibility, and some maintainability and logistics supportability. 

(u) The ALCM Operational Test and Evaluation Final Report, dated September 1981, is based on testing through April 
1 l)ri1. Operational effectiveness test results to date are inconclusive with the exception of mission reliability for 
for which the data clearly indicated tnat substantial improvements are required. Operational effectiveness areas that 
are satisfactory include range, selection of of alternate mission profiles, arming and fusing, missile status monitoring, 
and B-52G flight handling characteristics. Operational performance of the AGM-86B in areas such as accuracy, terrain 
following, and the low altitude portion of tne launch envelope are as yet undetermined. The Suitability factors of 
availability, logistics supportability (excluding technical deta), training and human factors were all previously rated 
as satisfactory.  Recent test results, however, have lead to reduced availability predictions.  Mission planning system 
capability and overall suitability of software are undetermined and major efforts will be required to complete these 
evaluations before Initial -"»perational Capability. 

(if)  Data on ALCM survivability is being gathered during five FOT&E mission segments, three of which have been 
oomnleted.  Data ^rcrc theae tests will be merged with aurvivability data obtained duri ig the ALCM competive flyoff and 
1'rora gt-ueric testing conducted in 1978 by the Joint Cruise Missiles Project Office. 

(u)  Continued Development Test and Evaluation/Operational Te^-t and Evaluation of the ALCM system will be conducted 
it Edwards AFB, CA, fron October-December 1981.  This testing will combine the OAS with ALCM and become the Integrated 
Weapon System program.  A major modification tr the OAS computer program will be tested during the fiscal year 1982-83 
ti nit-frame.  Strategic Air Command will manage the ALCM FOT&E following completion of the Air Force Test and Evaluation 
'enter-managed phase of  the test. 
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5. System Characteristics:     Performance  data   are  Decision Coordinating Paper  thresholds/goals. 

Physical   Characteristic Boeing 
~" ~~ AGH-06B 
length  ( foot) 20.75 
Diameter  (inches) 27."5 
Weight  (pounds) 3M'1 
Wing Span  (feet) 1?.0 
Wing Area  (square   feet) 11.0 
Warhead  field  (kilotons) 
B-02  Tnterna!   Carriage (each) 0 
B-52  External   Carriage  (each) \? 

Performance Data Threshold Goal Demonstrated 

Maximum  how  Altitude  .Speed 
(Mach  number) 
Minimum haunch Altitude (feet) 
Minimum En route Altitude (feet) 
Propulsion Range (kilometers) 
.">;/Mt !tn Operational Range 
(ki1ometera) 
Accuracy   (Circular  i'lrror 
Probable)(feet) 

Low  altLtude  at 

At   Mach last   fix  within nautical   miles  of   target,   terminal   cell   size 

Kx traptil ated   flight   teat  data 

Median   accuracy  value   dun   to   lack  of   largo   enough  statistical   sample   to   establish Circular Error Probable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #€4406F 
DoD Mission Area:  Space Defense, #123 

Title:  Space Defense Systems {.'ntisatellite) 
Budget Activity:  Strategic Programs, #3 

RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number 

2134 
2135 
2241 

Title 
TOTAL FOR PROGRAM ELEMENT 
Miniature Systems 
Advanced Systems 
Instrumented Target Vehicle 

FY 1981 
Actual 
133,873* 
105,773 
2,100 
26,000 

FY 1982 
Estimate 
200,900 
162,600 
20,500 
17,800 

FY 1983 
Estimate 
211,764 
193,264 

70C 
17,800 

FY 1984 
Estimate 
179,038 " 
168,038 

500 
i0,500 

Additional 
to Completion 
Continuing 
Continuing 
Continuing 
Continuing 

Total 
Estimated 
Costs  
Not applicable 
Not applicable 
Not applicable 
rtot applicable 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NK£D.  This: program is developing and testing antisatelLite tASAT) systems 
in response to guidance contained in National Security Council/Presidential Directive -37 (National Space Policy).  First 
flight test:I ( Initial Operational Capability:[_        These systems are designed to remove the sanctuary 
status the Soviets currently enjoy in space by providing a capability to deny their the use of those space assets which 
enhance the effectiveness of their land, sea and aerospace forces. 

BASIS FOR FY 198 3 RDT&E REQUEST:  This request funds the continuing development of the baseline Prototype Miniature 
Air-Launched System (PMALS) antisatellite, development of an Instrumented Target Vehicle (ITV) to serve as an orbital tar- 
get for ASAT testinq anJ limited investigations into the possible application of high enerqy lasers as ASAT weapons. 

L J Cost figures are based o.t October 1981 contractor cost proposals and 
System Proqram office ccst estimates. 

(U)  COMPARISON WIT» FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
Total 

FY 1482   FY 1983    FY 1984   Additional     Estimated 
Estimate  Estimate   Estimate   to Completion  Costs 

Continuing RDT&E 109,873     180,900    190,4°0      -      Continuing     Not Applicable 

* $24 million increase in FY 81 relative to FY 1982 Summary reflects Congressionally approved reprogramming action. 

(U)  OTHER APPROPRIATION FUNDS: 

Procurement (»K 12450F) 
- Missile Procurement 
Procurement (PE 12 3 1 IF) 
- Mission Operations Center Hardware 
Procurement (PE 12 124F) 
- FPACETRACK Improvements 

Q 0 0 

0 4,247 0 

7, 178 24,705 7,696 

32,800 Continuing Not   Applicable 

0 0 4,200 

5,698 Continuing Noi;   Applicable 
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Program Element:  # 64406F Title:  Space Defense Systems (Antisatellite) 
DoD Mission Area:  Space Defense, # 123 Budget Activity:  Strategic Programs, #3 

(Ü)  During the course o*  this program, the Air Force will continue to participate in the DoD ground and space-based laser 
studies so when this technology matures, lasers can be evaluated for use as antisatellite weapons.  Major elements of this 

^ project will te transferred to c new program element {PE. 63603F) Space Laser Program, starting in FY 1983. 

(U)  RELATED ACTIVITIES:  This program is part or an integrated Space Defence Systems Program effort involving four func- 
tional areas:  Antisatellite, Space Surveillance, Satellite Systems Survivability, and Command and Control.  Program 

Element 63438F, Satellit s Systems i'u.rvivability, is developing techniques to enhance the survivability of United States 
space systems.  Program Element 63420F, Space Surveillance Technology, is developing improved surveillance capabilities 
to support ASAT targeting.  Program Element 12311F, North American Air Defense Command Combat Operations Center, and 
Program Element 12424F. SPACETRACK, provide the needed tracking capability and command and control so the ASAT system 
can be targeted. 

(U)  WORK PERFORMED PY:  Air Force Systems Command Space Division in Los Angeles, CA, manages this program. Aerospace 

Corporacion, El Segundo, CA, provides technical support.  PiiALS contractors are: Vought Corporation, Grand Prairie, 
TX, and Boeing Aerospace Corporation, Seattle, WA.  AVCO, Wilmington, MA, is developing the Instrumented Target Vehicle. 
The Arnold Engineering Development Center and Air Force Systems Command Space and Missile Test Organization are bota 
supporting the PMALS development and test efforts. 

:U'  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1-      FY \9R'i and Prior Accomplishments:  Two Miniature System ASAT concepts were pursued through preliminary 
design.  The Voi ght/Boeing team was selected in the fourth quarter FY 1977 for development and ground tests.   In 1978 the 
program was restructured to provide a prototype miniature antisatellite system to be launched from an airplane with an 
ontio. for the development of ground launched system, if requirements dictate.  The design of the ground-test config- 

uration has been approved by the Air Force and assemblies of the miniature vehicle have undergone ground testing.  An 
Air Force review of the PMALS preliminary design has been completed.  Wind tunnel tests have been performed to define 
missile aerodynamic configuration.  The preliminary design of the nussion control segment to support ASAT testing has 
been completed.  [n June 1980, contracts were awarded to the Vought and Boeing Corporations for completion of final 

lesigr: and al ^'flight test program.  The conventional antisatellite preliminary design efforts have been 
completed an>r al 1 contractual efforts were completed in February 1\,80.  Fabrication of PMALS the test hardware for the 
flighttest program his started. 

Detailed design of the Instrumented Tarqet Vehicle to support ACAT flight testing was initiated following award 
of the development contract to AVCO Corporation in May 1979.  An Air Force review o* the design was accomplished in 

FY 1930.  Subsystem qualification testing has begun.  Fabrication of the '       "iTVs for the PMALS test program has begun. 
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(U)  Laser systems have been and will continue to be reviewed for possible advarced antisacellite (ASAT) applica- 
tions.  A Congressionally-directed mission analysis for a multi-mission space-based laser has been conpleted. 

2.      FY 1982 Planned Program:  Detailed desicm of PMALS will continue.  Ground tests of the MV will continue. 
System integration and test efforts will continue! 

1 Activities at iho Air Force Flight Test Center at Edvards AFB, CA will 
accelerate toward the[ |first flight of the Miniature System ASAT.  Testing of the interfaces between the ITV and 
its Scout booster will begin. Q Investiqations will 
continue on possible new advanced ASAT techniques such as lasers and particle beams.  The $20.0 million increase relative 
to the FY 1982 Descriptive Summary reflects a Congressional add to the FY 1982 Budget Request to support the Air Force 
portion of a new Space Laser Program. 

3 •      FY 1983 Planned Program: [" 

Investi- 
gations will continue into possible advanced ASAT techniques. The additional funding relative to the FY 1982 Descriptive 
Summary will he  used to reduce development risk andT 

4 •      F\ 19 84 Planned Program: f" 
System improve- 

ments will be studied for future implementation. 

r>.       Program to Completion:  This is a continuing program.  PMALS | data analyses will continue into 

— This program will continue to support, as required, the deployment of an operational ASAT capability. 
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6.  (U)  Milestones: 

a. Star1- Fabrication of Flight-Test Missiies 
b. (   Miniature Vehicle Ground Tests Complete 
c  (    First Modified F-15 Available tor Test 
d. ( First Missile Captive Flight Test 

e. ( First Instrumented Target Vehicle On-Orbit 
f. ( Missile Fliaht-Worthiness Test Complete 
g. ( MV Qualification Test Compete 
h. ( First Flight Test 
i.  (    Initial Operational Capabil^ry 

Title:  Space Defense Systems -An tisatg 1. .lite)  
Budget Activity:  Strategic Programs, 3 3 

r 

j 
* Data presented in Fiscal Year 1982 Descriptive Summary 

(U)  EXPLANATION OF MILESTONE CHANGES 

a. ((!)  Start of fabrication delayed one month because of one-month slip in associated Critical Design Review (CDR). 
This CDR was slipped to align it with o*her on-going design reviews.  No impact. 

b. One system-level vibration test remains.  All other tests completed on schedule.  Minor structural redesign 
underway and will be tested in 

e. (u)  Error in last year's P.E.-level Descriptive Summary.  Project-level FY 1982 Descriptive Summary haa correct 
late. 

g-      current schedule reflects first week in I jvice last week in \        \*n   ^ast year's Descriptive 
Summa i / " *" 

7.  (ii)  Resources:   Not applicable 

H.  (u)  Comparison with FY 1982 Budget r*atd:  Not Applicable 
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oject: # 21_K 
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OoD Mission Area:  Space Defense, # 123 

Title:  Miniature Systems  
Title:  Space Defense Systems (Antisatellite) 

Budget Activity:  Strategic Programs, # 3  

ÜETAILEL» BACKGROUND AND DESCRIPTION: United States antisatellite (ASAT) development efforts were accelerated ir. 

J&nusry 1978 following promulgation of Secretary of Defense guidance to "vigorously pursue" an ASAT capability. This 

guidance fo?.lowed gtDwinq recognition of (1) the crowing asymmetry between the U.S. and the Union of Soviet Socialist 
Republics (USSR) in ASAT capabilities and  (2)|_ 

Thus, the development of an ASAT capability will enable the U.S. to 
respond to a Soviet ASAT attack by providing the means to destroy Soviet satellites which enhance their war fighting 
capabilit ius. 

Air Force ASAT development efforts have concentiated on miniature,! 4systems. 
This type ct system is cost effective, operationally flexible and[ 

j The baseline ,\SAT system, currently in prototype development consists of a modified Short-Range Attack Missile 
first stage, in AIA hiR III second stage and a Miniature Vehicle (MV) terminal warhead stage. This Prototype Miniature 
Air-Launched System (?KAL3) ASAT weighs approximately)        /pounds and is designed to attack targets at altitudes lesn 
than»^   nautical ir-ies.  The MV warhead weighs approximately I     pounds, is approximately ^ ( uses a| 

Jser.sor to detect and track a target satellite and, using small rockets, I 

Comp.'tit' v«j design contract's for th" F-MALS were carried through preliminary design review in FY 1977.  A Vought Cor- 
poration design for a, jwas selected in the fourth quarter FY 1977 for full-scale development. 
The Vought design will be developed and ground-tt.?ted through' Contracts to Vought and Boeing were let in FY 80 

for the flight test of the PMALS. ! the first flight demonstration would occur in 
|       against an Instrumented Target Vehicle being developed under Project 2241. 

(U)  RELATED ACTIVITIES:  Program Element (P.E) 63428F, Space Surveillance Technology, develops the satellite tarqeting 
sensors so the range ani the prediction accuracy of SPACETRACK can be improved.  This supports the PMALS program by 
reducing tha maneuvering requirements during the attack engagement ani enhunctnq the probability of kill.  P.E. 12 31 IF, 

North America.» Air Defense Comr*an<J Combat Operations Center, is developing the Space Defense Operations Center to provide 
the cvjrimand control of ASAT operations. 

(U)  WORK PERFi MKD HY:  Air Force Systems Command Space Division, Los Angeles,  A, manages this program.  The primary 
contractors arc Vought Corporation, Grand Prairie, TX, and Boeing Aerospace Corporation, Seattle, WA.  Aerospace Corpor- 

ation, Hl Segundo, CA, provides technical support. 

(II)  PHOGKAM ACCOMPLISHMENTS AND FUTURE PKOGRAMS: 

1.      FY 19R1 and Priot Accoc^l i_shment s:  Ivo competitive Miniature Vehicle (MV) design efforts were initiated in 
KY P>7»>.  The efforts included th^* preliminary design of the MV and the spin-up and release mechanism, limited system 
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project: # 2134 Title: Miniature Systems 
Program Element:  # 64406F Title: Space Defense Systems (Antisatellite) 

DoD Mission Area:  Space Defense, # 12J Budget Activity:  Strategic Programs, # 

simulations and cost trade-offs against variations in mission requirements and investigations into MV booster interfaces 
and deployment concepts.  In the fourth quarter of FY 1977, the Vougrt Corporation design was selected for Prototype 
Miniature Air-Launched System (PMALS) development leading to demonstration flights beginning in^ Selection was 
primarily based on system performance, risk as defined by hardware state-of-the-art, applicability to existing booster 
systems, and cost.  FY 1979 efforts included development^ jat Arnold Engineering 
Development Center, redesign of the flight computer for more storage capacitv and bench tests of attitude control sub- 
systems.  Carrier aircraft and PMALS engineering interfaces were further refined and targeting algorithm design v*as 
initiated.  FY 1yR0 efforts included aircraft/missile wind tunnel testing at the Arnold Engineering Development Center 
(AEDC).  These tests determined aircraft/missile aerodynamic characteristics, y tests at ASDC have 
verified that the' _ ^ Contracts were let to Vought and Boeing forf 
flight tests of PMALS.  MV ground testing was completed in FY 1981.  This included a number of drop tests to develop 
a detailed statistical model of the MV's ability to detect and track a simulated target.  Integration testing was con- 
ducted with the MV and its spin-up mechanism.  Fabrication of the flight-test hardware has started. 

7. FY 1982 Planned Program:  Detailed design of the air-launched missile, carrier aircraft equipment, F-15 
aircraft modifications and support equipment will continue.  Detailed design of the MV will be completed.  A Critical 
Design Review (CDR) «rill be accomplished to authorize the fabrication of the f liaht-t est hardware  f 

Integration, 
validation and verification of the MV software will be completed. 

3.      FY T.9B3 Planned Program: | 

Additional funding will be used to reduce development risk[__ 
Additional diagnostic instrumentation will be added to the test missiles and additional ground tests at the 

Arm>id Engineering Development Center (AEDC) will be conducted, j 

•1 .       FY 1C«R4 Planned Program: I " , will con- 
tinue.  System improvement studies will be initiated. 

r'.      Program to Completion:  This is a continuing program.  The PMALS fliqht test program is scheduled for 
completion in earlyT 

This Program Element will continue to support the PMALS through transition to an operational capability. 
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Title:  Miniature Systems 

Title:  Space Defense Systems (Antisatellite) 
Budget Activity:  Strategie Programs, # 3 
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_*(Sep   1981)   October 198J 

J 

Project: # 2134 
Program Element:  # 64406F 

DoD Mission Area:  Space Defense, # 123 

6.  (U)  Milestones: 
a. Start Flight Test Missile Fabrication 

b. (U) Start Flight Test Carrier Aircraft Equipment Fabrication 
c. ( Miniature Vehicle Ground Test Complete 
d. { First Modified F-15 Test Aircraft Available 

e« ( First Missile Captive Flight Test 
f. ( Missile Flight-Worthiness Test Complete 
g. ( Miniature Vehicle Qualification Test Complete 

h. ( First Flight Test 
i. ( Last Test Flight 

* Data presented in Fiscal Year 1982 Descriptive Summary 

(U) EXPLANATION OF MILESTONE CHANGES 
a. (II)  Sto.v of fabrication delayed one month because of or.e-month slip in associated Critical Design Review (CDS). 

This CDR was slipped to align it with other on-going design reviews.  No impact on overall schedule. 
n. (II)  Same as Item b. above. 
c. One system-level vibration test remains.  All other tests completed on schedule.  Minor structural redesign 

underway and will he tested in] 
d. (ii)  FY 1982 Descriptive Summary reflected arrival at test base.  Additional instrumentation and checkout require 

at test base.. 

in last year's Descriptive '!• Current schedule reflects first week inl_ jvice IdSt week in» 
Summary. 

7.  (ii)  Resources : 

RPT&E - Miniature Systems 

procurement (PF, 12450F) 
-Ai rcraft Modifi cat ion 

-Missile Procurement 

FY 1981 

Actual 
105,773 

0 
0 

FY 1982 FY 1983 
Estimate Estimate 
16:>,60 0 193,264* 

(! 0 
0 0 

FY 1984 
Estimate 
?68,0 38 

0 
3 2,800 

Additional 

*"o Completion 
Conti nuing 

Cont i nuing 
Continuinq 

Total 
Estimated 
Costs  
Not Applicable 

Not Applicable 
Not Applicable 

H.  (U)  Comparison with FY 1^81 Budget Data: 
RDT&E - Miniature Systems 

Procurement ( PE 12450F) 

-Aircraft Modification 

82,473 162,6C0 -,73,690« 

4,800** 

r *  Increased funding will be used to reduce development risk 

•• Transferred within P.E. 12450F to ROT&E (3600) appropriation 
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project:  #2241 Title:  Instrumented Target Vehicle 

Program Element: #644D6F Title:  Space Defense Systems (Antisatel'l"ite)~ 
Don Mission Area: Strategic Defense, #123 Budget Activity:  Strategic Prrgrams, #3 

DETAILED BACKGROUND AND DESCRIPTION:  Instrumented Target Vehicles (ITV) are required as orbital tost targets to 
evaluate the effectiveness of the antisatellite system being developed by Project 2134, Miniature Systems.  The ITV 
will contain sufficient on-board instrumentation for determining destruction and for ^osisting ground trackinq stations 
in collecting antisatellite performance parameters; \ 

j The objective of this program is to collect sufficient antisateliite performance information 
so that a go/no go decision can be made on deployment of an operational antisatellite system.  For the Prototype Miniature 
AirLaunched-System with its Miniature Vehicle warhead, the target will be required to resolveT 

Miniature Vehicle specifications call for a, 

J Two 
I TVs can be launched from a sinqle SCOUT booster. 

(ID  RELATED ACTIVITIES:  This project is required to support Prototype Miniature Air-Launched System (PMALS) 
flight demonstrations conducted under Project 2134. 

(II) WORK PERFORMED BY: This project is managed by Air Force Systems Command's Space Division, Los Angeles, CA. The 
Aerospace Corporation, El Segundo, CA, provides technical support. AVCO Corporation, Wilmington, MA, was awarded the 
development, contract for the Instrumented Target Vehicle in May 1979. 

( n )      PROC.RAM ACCttMPLISHHENTS ANI)_ V\ITU RE PROGRAMS: 

1.    )  KY 19R1 and Prior Accomplishments:  Preliminary designs for the ITV were examined under Project 2134, Mini- 
ature Systems.  A survey was conducted of all Department of Defense instrumentation agencies to identify existing off-the- 
shelf hardware and_ techniques that could be applied to the development of a target vehicle.  Analyses were performed to 

establish initial j The exclusive use o«: existing orbital objects or 
piggyback payloads as antisatel1ite targets was examined and found to be unsatisfactory.  Only a dedicated and 
adequately instrumented target could verify antisatel1ite performance.  A competitive design definition was initiated. 
AVVn Corporation won the competitive procurement for this effort. | ^development 

test?» were completed.  P ■ formance tests in vacuum and z*ro-gravity drop tests have been completed.  A contract option 

toi fabrication of     iTVs and flight support was exercised in September 1980.  Subsystem gualifcation testing has 
r ■     ■ ■ -" —«—- **• ■ ' 

in.  Fabrication of I    ITVs tor the PMALS flight test program has begun. 

fV V_,Hj2 Planned Program;  Fabrication of Instrumented Target Vehicles (ITV) for the Prototyp,- Miniature Air- 
Launched System (PMALS) ant isatel 1 ite flight test program will continue.  System-level qualification testing will he 

eumpli'ted.  The final performance tests (dynamic structure, canister function, antenra patten and i 
will U* completed.  CORUM nent and Integration testing between the ITV and its SCOUT booster will be conducted. 
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Title:  Instruminted Targ• _•r Vehic1e 
Title:  Space Defense Systems (Antisatel l_ite| 

Budget Activity:  Strategic Programs, * 3_ 

3.      FY 19b3 P!inned Program:  Fabrication of the ITVs for the PMALS flight test program will continue.  A com- 
munlcat xor. link between the launch site and the Air Force Satellite Control Facility will bt, established.  Integration 
into the launch facilities will be accomplished.  The first [   ITV satellites will be delivered. [ 

4.      FY 1984 Planned Program:  The last)   _, ITVs will be delivered.  The [^ 

5 
progra 

Program to Completion:  Assuming a successful development test and engineering effort for the 
m will complete in the1      _time period.  Target vehicles for advanced antisatellite technique sue comp 

W years. (FY 1984 and out) 

6.  (U)  Milestones: 

a. (U) Instrumented Test Vehicle Contract Award 
b. (U) Design Review to Authorize Fabrication 
c. ( Performance Tests Complete 
d. ( Qualification Tests Complete 
e. I i Launch First Vehicle (2 ITVs) 

f. i | Contract Fnd 

* Data presented in FY 1982 Descriptive Summary 

tU)  EXPLANATION OF MILESTONE CHANGES 

c. (U) Slip caused by late delivery of electronic pi*»ce parts 

<\.   (U) Same as Item c. above 

ie PMALS, this 

period.  Target vehicles for advanced antisatellite technique such as lasers, 

may require additional Research, Development, Test and Evaluation funding in the 

May       1^79 

September 1980 

(U)  Resources: 

FY 198! 

Actual 

RDTfcE 2^,000 

8.  (U)  Comparison with FV ^981 Budget Data: 

RDTiE 2S,30O 

FY 1982 

Estimate 

17,800 

17,800 

FY 198 3 

Estimate 

1 7 ,80 0 

16, 100 

FY 1984    Additional 

Estimate  to Completion 

10,^00 ronr. Inulng 

Cont i :.oi ng 

Total 

Estimated 

Cos t s 

Nor Applicable 

So?    AfpllraM« 
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Budget Activity:  Strategic Programs, #3 
Program Element:  #6440€Fy Space Defense Systems 

Tast and Evaluation Data 

1.  (Ü)  Development Test and Evaluation:  Development testing on all element:» of the Prototype Miniature Air-Launched 
System \PMALS) continue at an accelerated pace.  Major system and sub-system tests on the flight sensor assembly, the 
ALTAIR second stage motor case and the focal plane cryogenic cooling system have be^n completed.  A system lev :1 verifi- 

cation of critical flight events and an F-15/antist.tellite missile fit check have alsvo been conducted. 

The flight sensor assembly (FSA) is the, Jsensor of uhe Miniature Vehicle (MV).  The sensor is 
an extremely small double folded Gregorian telescope. During the ter.ting of the enorineeri ug model, three major problems 
were surfaced. A Performance Demonstration, completed in May 1981, verified the solutions of these problems. The three 
major performance problems were: ' 

Hughes Aircraft Company, the contractor for the FSA, developed 
analysis aid testing tasks to investigate and solve these problems. in  the case of the first problem, testing of the 
sensor repealed that [_ 
he nroblem was resolved! J The second problem, 

The problem was resolved by: |_ 

The   j;<?nsor  with   the£ 
aperature   line-of-sight  measurements.!  of j 

I _J~   demonstrating   impi/os-ed ] 
were   verified by  using   the jmethod. 

_Jwas  then tested to  verify [« j perf ormanc«■-.     Single 
Jwere  usj^l  to  verify! J performance.     During  thesel 

During  thej ,test, 
Jquality»     The   improvements   in{ noasurements 

The   last  problem, 

I   \ 

i 1 

»rformanc^ To 
• jui rements 

(U)     The   s 
.it    has   l.'fii 

1  r hermally 
e   motor's   p* 
9H2)   anl   two 
«•   test   was   t 

The   FSA 
monstratiun,   which was  a  summary  of  the  aforementioned  tests,   showed  tnat  tne  sensor would meet  perfoimance 
There   is  now  a  high  degree of   confidence   that   the  FSA  will   meet [_ 

^will  adequately  measure  FSA performance.     The f 

J 

J requiremerts and the 
Jwill be validated withf 

ecor.d -iLit)«' of rlu- PMALS missile uses the Vought Corporation ALTAIR m>tor.  The ALTAIR is a proven motor 
used for many years ay fourth stage of the Scout booster.  The ALTAIR has  been modified both structurally 
fo< the anticipated I'MALS fliqht environments.  A limited qualification program has been planned to verify 
rformance.  T'iis program is comprised of an empty mor.oi case test {1981), three development motor r.efts 
flight worthiness motor tests (1982;.  The motor case test was conducted in July 19H1.  The objective of 

o determine the case structural load j>e rformance along with internal pressure I itritat ions.  By placing the 
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case in a loads fisiture and applying lateraj and axial forces, the bendi.ig and twisting experienced during flight was 
simulated.  The performance witnessed in this test showed sigmfic&nt margins.  The structural integrity of the case is 
well above the levels required by the antisatellite (ASAT).  Internal pressure limitations were tested by pressurizing 
the case with water at a specified rate until case failure.  The case demonstrated a burst pressure well in excess of 
the proof levels required.  However, when the case failed, it did not rupture in tbe anticipated region.  After investi- 
gation of the case, the rivets used to hold the mounting flanges to the ends of the case were seen to have damaged the 
case at the fore e.nd  after domes.  A redesign was initiated to update the riveting procedure to allow more clearance 
betwen the rivets am. the case surface.  Although positive margins were demonstrated in the test, the redesign was 
accr.Tinl ished in order to allcu for pre-interferer.ee with case expansion due to internal presste and to lessen the risk 
of damaging the rase during fabrication. 

The (_ Jsystom for the MV]T jis housed in the ammunition bay of the F-I5» and the 
upper stage of the ASAT missile.  This system usesT 

J Similar       ^systems have been used in a number cf o^^r satellite programs 
using(_  j sensors.  The {_     j system for the ASAT, however, has been identified as a potential cost driver due to the 
configuration and environments.  No other system has been placed in the severe environments produced by F-15 flight of 
up to I       _ihours.  The [     _| system developments lest were completed in July 1981.  The test simulated the flight 
environments ai»d mission timelines.  The required {_ _^was demonstrated.  The results implied that the 
overall[ . _  This problem was traced to differences between the flight-hardware and 
the test-hardware. All test anomalies were resolved.  The test showed the system should perform its required mission. 

Critical Flight Event Testing (CFET) was performed on the ground-test "MV tc verify its ability to correctly 
function under critical combinations of rnvironments and functional requirements.  These environments included the MV 

i        as a free body or in a constrained manner simulatinq three body motion; [_ 
, vacuum; "zero g" ; and the dynamic inter- 

action between the MV and dispenser.  Functional evaluation of the MV avionics wa? accomplished on a system test bench 
L that f I     Target«3 with 

variations in intensity, size, modulation, and separation were provided.  The MVI was exercised. 
The functional evaluation of MV and dispenser working together wr.s done in a vacuum chamber. \ 

j A "Free-Fall" system supported tne MV 
and dispenser and provided a platform for the pre-dispensing functions and a "zero g" dispensing environment-  The MV 
performed \_ I 
The CKLT demonstrated tne; capability, the MV's capability tof 4a designated target, the dis- 
penser capability to perform to design requirements, and the integrated wV/aispeaser performance. 

A full scale tit. cheek of the ASAT hardware mock-ups and an F-15A was completed inl . No major 
problems were discovered.  The check was done at Boeing Field in Seattle, WA.  The pylon mock-up was mated to a test 
F-1SA from Edwards Air Force Base.  The missile mock-up was next mated to the pylon.  Missile/pylor connections and 
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structural clearances were verified.  The pallet mock-up hardware was loaded into the F-15A and ammunition bay. 
Clearances in the bay were verified.  ASAT pylon, pallet, and missile loading procedures were tested.  A fit check with 

the flight-test hardware is scheduled for» J 

2.      Operational Test and Evaluation:  The initial operational test and evaluation of the Prototype Miniature Air- 
Launched System of the Space Defense System Program will be conducted by the Air Force Test and Evaluation Center, with 
personnel ind assistance fron; the Aerospace Defense Center, Tactical Air Command, strategic Air Command, Air Force Logis- 
tics Command, Air Force Communications Command, and Air Training Command as part of a combined Development, Test and Eval- 

uation/Initial Operational Test and Evaluation program.  Initial Operational Test and Evaluation will provide test infor- 
mation to support scheduled decision milestones and to support a declaration cf initial operational capability.  More 
specifically, Initial Operational Test and Evaluation will evaluate the effectiveness and suitability of the antisatellLte 
system and the capability of surveillance, command and control, and communications systems to provide adequate support- 
Test and evaluation is currently scheduled to commence in; Jand is expected to be complete appj.oximat.el/ 

r 
Initial Operational Test and Evaluation v.ill accomplish the following major oojectives.  Evaluate: 

(U) 'Ihe capability of the surveillance sensors to collect and provide ephemeris data on designated targets with 
the required degree of accuracy and timeliness. 

(U)  The capability of command and control elements to perform all required functions, to include decision making, 
and dissemination of execute, recall, terminate and other commands. 

(U)  The capability of the communications system to pass required information between system elements in an accu- 
rate and timely manner. 

(M)  The capability to launch the Prototype Miniature Air-Launched System missi'e, with associated dispenser and 
miniature vehicle, from the F-*5 aircraft within required accuracy and timeliness constraints. 

The capability of the miniature vehicle tof ~7 

(U)  System suitability, to include initial data relevant to reliability, availability, maintainability, logistic 
supi* »rt abi i i \ y, and compatibility with other systems, Computer hardware and software. 

(U) The Initial Operational Test and Evaluation will be accomplished through evaluation and demonstration or the var- 
ious system segments and tests of the entire system. Segment tests will evaluate the performance capabilities of individ- 
ual system segments such as surveillance sensors, command and control elements, communications systems, etc. System test- 
ing will involve dry runs to exercise and evaluate all system segments to the point of weapon launch.  Flight tests, under 
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the direction of the Air Force Systems Command, will involve all seguents and include launching the weapons against an 
Instcumented Target Vehicle, a .specialized target vehicle developed by AVCO Corporation, j 

_ Air Force Test and Evaluation Center will inc 
tire test data and will use simulation and analyses to supplement live-fire .est results. 

ndependently evaluate live- 

Prototype weapons and equipment, developed by Boeing and Vought Corporations, will be used for testing during 
Development Test and Evaluation/Initial Operational Test and Fvaluation.  Test residuals will support a Limited Capability 
between \ 

(U)  Primary test team elements wilo. be located at Vandenberg Air Force Base, CA; Edwards Air Force Base, CA; and the 
North American Air Defense Command Cheyenne Mountain Complex, CO.  Captive-carry and other segment tests will be conducted 
on the Air Force Flight Test Center range.  Other captive-carry, dry run and live-fire tests will involve flying from 
Edwards Air Force Base to the Western Test Range near Vandenberg Air Force Base, CA, where flight tests will be monitored 
by Western Test Pange seniors.  The Air Force Satellite Control Facility will control and track the instrumenced test 

vehicles.  Evaiuators located in the North American Air Defense Command Cheyenne Mountain Complex will evaluate mission 
operations center actions. 

The number of test articles to be available for testing is as follows: 
to Development Test and Evaluation resources). 

1 
I 

(These test articles are not in addition 

Prototype Miniature Air-Launched System missile. 

(U)  Two modified aircraft with associated pylons, carrier aircraft equipment, support equipment, etc. 
(U)  A stimulation model of weapon performance from launch of the ;nissile from the aircraft to impact. 

^   Instrumented Target Vehicles to support all live fires. 
(U)  A minimum ot 93 captive-carry hours. 

There will be a total of |  missiles procured for the test program and to support a Limited Capability. 

(U)  Reliability, availability and maintainability test and evaluation «ill be conducted using resources available, 

supjx^rt and test support equipment, and captive-carry missions.  Reliability, availability and maintainability (oals have 
not yet been established.  Initial evaluations will assume contractor maintenance and support for «-^e life of the system; 
however, Air Force Test and Evaluation Center will perform "Blue Suit versus contractor" evaluatiouo to recommend the 
proper mix of Blue Suit and contractor maintenance personnel. 

(U)  Pol low-on Test and Evaluation will be conducted by Air Force Test and Evaluation Center (phase 1) and the using 
command (phase II).  Production weapons and using-command aircraft will be used to test areas not adequately tested during 
initial operational test and evaluation, changes, and deficiency correction. 
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3.  (!!)  System Characteristics: 

(U)  First Stage: Standard Short Range Attack Missile plus three fixed fins and two modified variable fins 

Demonstrated       Method 
- Weight: (Pounds) 
- Thrust: (Pounds) 
- Temperature: (Degrees Fahrenheit) 
- Total Impluse: (Pound-seconds) 

Objective 
1437 
7511 

-65 to +145 
252,800 

1437 
7511 

-6? to +145 
252,800 

Measurement 
Ground Test 
Environmental Test 
Ground Test 

(U)  Second Stage: Standard ALTAIR III with minor structural modifications ana reaction control system. 

- Weight (Pounds) 
- Thrust (Pounds) 
- Burn Time (Seconds) 
- Total Impluse (Pound-seconds 

Miniature Venicle 

- Sensor        I 
- Weight       ""(Pounds) 
- Dimensions    (Inches) 
- Destruct Mechanism 

671 
5,950 
27.4 

170,000 

r [ 
j 

671 
5,950 
27,4 

170,000 

u 

Measurement 
Ground Test 
Ground Test 
Ground Tost 

Measurement 
Measurement 
Flight Test 

42C 



FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: # 64711F 
DOD Mission Area: Airborne Strike, #113 

(U) RESOURCES :PROJECT LISTING):  ($ in thousands) 

Titler Systems SurvivabilitY (Nuclear Effects) 
Budget Activity: Strategic Programs #3 

Project FY 1981 FY 198? FY 1983 FY 1984 
Number Title Actual Estimate Estimate Estimate 

TOTAL FOR PROGRAM ELEMENT 12,149 12,055 13,948 17,361 

2485   S/V Assessment of C3 Systems 1,600    2,100     2,100 2,60C 
3763   S/V Assessment of Aerospace Systems 7,000    6,100     8,200 10,500 
4695   S/V Assessment of Satellites 3,549    3,855     3,648 4,261 

Total 
Additional   Estimated 
to Completion  Costs 
Continuing    N/A 

Continuing 
Continuing 
Continuing 

N/A 
N/A 
N/A 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The thrust of this program is to assess, through analysis and 
testing, the effects generated by a nuclear weapon on the survivability/vulnerabilicy (S/V) of Air Force aerospace 
(aircraft, missiles), command and control commr-ni cat ions (C3) systems and satellites, and to develop Lhe 
engineering technology for hardening these systems. 

(U) BASIS FOR FY 1983 RDT&E REQUEST-, This program will develop and use analytical techniques and the electromagnetic 
pulse (EMP~) and system generated EMP (SGEMP) test facilities needed to assess the nuclear S/V of aerospace systems 
associated structures (Project 3763), ground based C3 systems and communications network overlays (Project 2485), 
and satellites and  communication lxnks (Project 4695). Cost based primarily on historic data and existing contracts. 

(li) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RI7K.E 13,880 

FY 1982 
Estimate 

12,300 

FY 1983 
Estimate 

14,300 

Total 
FY 1984 Additional        Estimated 
Estimate       to Completion   Costs 

Continuing N/A 

U) OTHER APPROPRIATION FUNDS: Not Applicable. 
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Program Element:  64711F Title:  Systems Survlvabillty (Nuclear Effects) 
DoD Mission Area: Airborne Strike, //113 Budget Activity:  Strategic Program #3 

(U) DETAILED BACKGROUND AND DESCRIPTION: The objectives of this program are to assess the survivablllt}7vulnerability 
(S/V) of Air Force aerospace and communications systems that may be required to operate in a nuclear environment, 

and to develop engineering technology for their hardening. The Air Force Nuclear Criteria Group establishes hardness 
criteria levels for developmental systems early in their design phase, and for operational systems upon request. 
Requirements involving operational systems are provided by using commands. For some types of nuclear weapons 

effects, available assessment and hardening technology must be extended before application to complex modern 

systems. The assessments include:  analyse« to determine the paths and amounts of energy coupled into systems 
and to identify critical components and circuits; laboratory tests to measure the response of components, 
circuits, and subsystems to that energy; and simulation tests of full-scale systems to verify analyses ^nd 
laboratory results, and to increase confidence in the techniques used for system hardening*  Thr development of 
hardening guidelines uses the assessment results to specify methods to control energy entry into systems and to in- 

crease the resistance of susceptible components and subsystems. 

The program is currently divided into three projects:  Project 2485, S/V Assessment Command and Control 
Communications (C^) Systems, consist,! of the development, acquisition, and use of assessment techniques and Electro- 
magnetic Pulse (EMP) measured test data to determine the nuclear S/V of critical ground command and control 
communications including data links; Project 3763, Survivability/Vulnerability Assessment of Aerospace Systems, 

mainly consists of the assessment (analysis and testing) and hardening of aircraft and missiles such as the E-3, 
E-4, EC-135, F-lb, B-52, B-l, FB-111, Air Launched Cruise Missile, Ground Launched Cruise Missile, MX, etc., when 
they are subjected to various nuclear environments; Project 4695, S/V Assessment of Satellites, consists of the 
development and use of analysis and testing techniques for the Systems Generated EMP and Transient Radiation Effects 
to assess space systems and their communications links with primary emphasis on warning, alerting and controlling 
the strategic forces.  Hardening assistance and design guidelines are provided to Strategic Air Command and many 
Program Offices. 

(I!) RELATED ACTIVITIES:  This Program la related to Air Force programs to develop and maintain a survivable strategic 
force with associated command and control communications systems.  A joint working group between the Air Force, the 
Defense Communications Agency, and the Defense Nuclear Agency has been established to coordinate command and 

control communications assessment plans and to effect timely exchange of results.  Program Element, 64747F/Project 
1209, Nuclear Effects Simulation Test Facilities and Program Element, 62601/Proj".ct 8809, Nuclear S/V Technology, 
Program Element 63438F, Satellite Systems Survivability and PE 63244F, Aircraft Nonnuclear Survlvabillty are 

related.  ( Test facilities for this progran are acquired under Program Element 64747F, Project 1209, Nuclear 
Effects Simulation Test Facilities.) 

(iI) W0RK PERFORMED BY-  The program is managed by the Air Force Weapons Laboratory, Kirtland AFB, NM.  Contractural 
;ork is performed by Nanofact Corporation, Chicago, 11; Textronics, Inc., Beavertcn, OR: New Mexico School of Mines, 
Socorro, NM; T&M Electronics, Albuquerque, NM: University of Arizona, Tuscon, AR; EG&G Incorporated, Albuquerque, 
NM: Computer Sciences Corporation, Falls Church, VA; R&D Associates, Marina Del Rey, CA: TRW, Incorporated, El Segundo, 
CA; Intelecom Radiation Technology, San Diego, CA; Mission Research Corporation, Santa Barbara, CA; Physics, La Jolla, 
CA; and Mission Research Corporation, Albjquerque, NM. 
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Program Element:  64711F 
DoD Mission Area: Airborne Strike, #113 

Title:  Systems Survivablllty (Nuclear Effects) 
Budget Activity:  Strategic Programs #3 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 81 and Prior Accomplishments: In Project 2485, an Air Force Strategic Command, Contro 

(C^) Data Base was established to cover all projects. A ground based High Altitude Radiation Det 
also developed, tested, and installed at an operaJrlanal location. An Electromagnetic Pulse (EMP) 
the Defense Support Program satellite simplified processing stations was completed. Final harden 
Launched Cruise Missile C-* systems was studied. investigation of the use of the fiber optics as 
technique was started. PAVE PAWS Electromagnetic Pulse SurvivabiUty/Vulnerability (S/V) Studies 
hardened screen room for the Strategic Air Commani has been designed, constructed, and tested. E 

shielding was designed for the Operational Support Center for US Air Force Europe. Planning for 
shield integrity was initiated. Validation of the Survivable Groundwave Communications Netwoi«c c 

1 and Communications 
ection System was 
validation test of 

ing design of Ground 
a nuclear hardening 
were completed. A 
lec-tromagnetic pulse 

an on-site test of the 
oncept was started. 

In Project 376S, An EMP assessment was performed on the EC-133, £-3A, E4B, B-32, F-16, A-7, the Navy C-130 Take 
Charge And Mov? Out (TA<AMO) Aircraft and the Air Launched Cruise Missile.  An evaluation of EMP upset and permanent 

damage fo- E-4 subsystems was completed. Analytical tools to address external coupling, deliberate antennas and alrcraft 
inadvertent penetrations were developed.  A corona study or trailing wire antennas and an in-flight F.MP test of the 

Navy TACAMO aircraft with trailing wire extended were completed.  Nuclea. blast, thermal and shock effects on aerospace 
systems were studied to develop necessary hardening techniques and guidelines for Program Offices. These techniques 

and others were integrated into the techtology data base.  An EMP assessment of the FB-lll aircraft was starred.  A 
cooperative multi-agency EMP technology development program was stated in conjunction with the Defense Nuclear Agency. 

In Project 4695 a laboratory System Generated EMP experimental program received more ecphasis.  This program Included 

development of low-level photon sorces and their use in analysis and testing of complex satellite models and  subsystems. 
Satellites of the FI*tt Satellite Communications System, Strategic Satellite System, Defense Communications Satellite 
System, Air Force Satellite Communications System, and Global Positioning System wore assessed for nuclear S/V, and 

alternate means of hardening were provided to the Program Offices as design guidelines.  The application/validations of 
current hardening cechniques were addressed in conjunction with limited simulation techniques for verification awd vali- 

dation. Communication links were analyzed to determine the e.foct of propagation disturbance due to nuclear environ- 
ments.  A threat level X-Ray source for satellites and the first phase of testing on Fieet Satellite CctumunlcatIons 
Satellite qualification model hardware were completed. 

429 



Program Element:  64711F Title:  Systems Survivabillty (Nuclear Effects) 
DoD Mission Area:  Airborne Strike, //113 budget Activity:  Strategic Programs #3 

2. (U) FY 1982 Program:  In Project 2435, the definition of survivable C3 systems will be completed and work 
on the assessment/validation of the hardness of these systems will be ir.itl&ted.  Hardening of satellite ground 
terminals, development of fiber optics as a hardening technique an" Strategic Air Command (SAC) communications system 
hardening will all continue.  A test of the Electronagnetxc Pulse V.EMP) shielding for the Operational Support Center 
will He conducted. Validation of the Survivable Groundwave Communications Network concept will be conducted. 

(U) In Project 3763, the A-7E and F-14 aircraft will undergo EMF testing in the Air Forca Weapons Laboratory EMP 

simulators.  The EMP assessment of the FB-111 will be completed.  The life cycle survi v/abiiity program for aircraft and 
missiles involving the Program Offices and the Air Force Logistics Command will continue.  Definition of systems upset 
methodology will be initiated. 

(U) In Project 4695, the Fleet Satellite Communications System Ge-ierated EMP (SGEMP) phoion tests will continue. 
Other continuing efforts include SGEMP Simulation technique development, hardening design guideline development, and 

satellite communication system network analysis.  The Air Force will work with DNA to develop a cooperative program in 
SGEMP hardening, 

3. (If) FY 83 Planned Program:  In Project 2485 work on development and validation of survivable overlay C3 systems will 
continue.  EMP hardening of facilities and development of fiber optics as an EMP Hardening Technique will also continue. 

(D) In Project 3763, the total life cycle CMP hardness and hardness assurance program for aircraft and missile systems 
will continue.  Alternative Survivability/Vulnerability (S/V) assessment methodologies will be developed and compared 
to the current methodology to see if their inherent limitations can be reduced/ellmlnaled.  The hardness maintenance/sur- 
veillance test methodology required to assure continued system effectiveness will continue to be dc./eloped and/or re- 
fined.  In-house support of EMP testing of aircraft/missile syster, anJ fiber optics system will continue.  In the area 
of system associated structures, testing will be initiated as part of an iterative process of analysis test, methodology 
refinement and retest.  This program wi1? be used to define end verify the final methodology package.  Work will begin 
to acquire a tes> bed aircraft to develop and verify EMP hardening techniques for aircraft.  Additional funds in the FY 
83 budget .»re for ilw support of the Multi-agency Cooperative EMP Technology Development Program. 

(U) In Project 469S, SGEMP testing will continue.  Specific areas will include development and testing of a complex 

satellite model which will serve as a  test-bed fur measuring the ei i'ectiveness of hardening approaches.  Space 
system S/V Int. grit ion will continue.  Particular areas of emphasis will be analytical support and hardening trade 
studies.  Satellite link performance and mitigation analysis will continue. The upgrading and application of the 
SCENARIO Code and Propagation Network Assessment Code to Satellite Communication System will be areas of primary 

emphasis.  The Air Force will participate in a cooperative program with DNA to develop SGEMP hardening methods and 
assessment procedures. 

"•  ('') H   19ti4 Fla-'IU'': Program:  In Project 248^ work on the validation of survivable overlay C3 systems will 
continue.  EMP hardening of fae'lities and development of fiber optics as an EMP Hardening Technique will albO continue. 
In Project 3763, the total life cycle EM»' baroness and hardness assurance program for aircraft and missile systems 

will continue.  The systems upset methodology scheduled for initiation in FY 1982 will continue.  Alternative S/V 
assessment methodologies will he developed and compared to the current methodology to see U their inherent limitations 
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Program Element:  6A711F 
DoD Mission Area:  Airborne Strike, 4113 

Title:  Systems Survlvabllltv (Nuclear Effects^ 
Budget Activity:  Strategic Programs f3 

can be reduced/elimlnlaied. The hardness Tialn'enance/survelllance rest methodology required to «ysure continued 
system effectiveness will continue to be developed and/or refined.  In-house support of EMP testing of aircraft/missile 
systems (E-4B, EC-135), and fiber optics system will continue.  Testing of the Hardness Assessment Malnteance Surveill- 
ance (HAMS) system will continue.  In Project 469.\ S/stera Generated EMP testing will continue.  The PIMBS-11 Laboratory 
X-Ray source will be u«ed to test lar^e area targets and the results compared to other test techniques to 
support system testing and hardness verification.  ,>pace system Survivability/Vunerability Integration will continue; 
particular areas of emphasis will te analytical support and hardening trade studies. At this time, sufficient 
ex,erimental and analytical data should txlst to sponsor satellites with "point design" hardness to meet specific 
mission survi/ability requirements.  Satellite link performance and litigation analysis will continue.  The SCENARIO 
Code and Propagation Network Assessment Coc'e will be upgraded and applied to Satellite Communication System. 

5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. (U) Resources:  Not Applicable. 

8. (U) Comparison wlih FY 82 Budget Data:  Not applicable. 

43] 



Project: #3763 Title:  3/V Assessment of Aerospace Systems 
Program Element:  #6471IF Title:  Systems Survivabillty (Nuclear Effects) 

DOD Mission Area: Airborne Strike, #113 Budget Activity:  Strategic Programs #3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Project 3763 develops the technology for analyzing and testing the 
survivabillty and vulnerability (S/V) response of curre it and future aerospace systems to nuclear effects. The nuclear 

effects of interest are:  Blast, Electromagnetic Pulse 'EMP), Shock, System Generated Electromagnetic Pulse (SGEMP), 
Thermal, Transient Radiation Effects and X-Rays. The eventual results of tnese efforts will be hardening techniques 
for aerospace systems so that they can effectively accomplish their missions in a war-created nuclear environment. The 
approach used to accomplish * he S/V assessment of aerospace systems to nuclear effects Is based on several parallel 
efforts. An effort concerning generic technology, heavily weighted towards assessment capability, io continuing. 
Included in this generic effort for the future are studies leading to recommendations on how to implement hardness life 

cycle survivabillty, military standards and specifications, and production standards and techniques.  Parallel with 
this effort, evaluation and, when appropriate, development of basic analytical and testing techniques to accomplish S/V 
assessment will be continued.  The third parallel effort will include as much support to the Program Office and other 
organizations in assessing the S/V of their particular aerospace system as the full resources of Project 3763 can 

accommodate. 

(II) RELATED ACTIVITIES:  Electromagnetic radiation test facilities required for this project are developed in Program 

Element (PE) 64747F Project 1209. Related technology for this project is developed under PE 62601 Project 8809, 

Nuclear S/V Technology. 

(U) WORK PERFORMED BY:  Air I'orce Systems Command manages this project through the Air Force Weapons Laboratory, 
Kirtland Air Force Base, NM,  Contractors for various analyses and tests performed under this ..roject include: 

HDM Corp., Albuquerque, NM: Boeing Company, Wichita, KS; Karaan Avidyne, Burlington, MA; fcG&C Albuqi irque, NM; 
Mission Research Corp., Santa Barbara, CA; Physics International, San Leandro, CA; R&D Associates, Marina Del Ray, 
CA; Science Applications Inc., Albuquerque, NM; TRW, Redondo Beach, CA; General Dynamics, For" "orth, TX. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I.  (U) FY 1981 and Prior Accomplishments:  In Fioject 3763, an EMP assessment wad performed on the EC-135, E-3A, F.4B, 
B-S2, F-16, A-7E, the Navy C-130 Take Charge and Move Out (TACAMO) Aircraft and the Air Launched Cruise Missile.  An 
evaluation of EMP upset and permanent damage for E-4 subsystems was completed. Analytical tools to address external 

coupling, deliberate antennas and aircraft Inadvertent penetrations were developed*  A corona study on trailing wire 

antennas and  an In-flight EMP test of ehe Navy TACAMO aircraft with trailing wire extended were completed.  Nuclear 
blast, dermal and shock effects on aerospace systems were studied to develop necessary hardening techniques and guide- 

lines for Program Offices. These techniques and others were integrated into the technology da»a base. The EMP 
assessment of the advanced fighter aircraft using the F-16 as the test bed was completed.  An ur.hardened B~52 underwent 
EMP testing at the TRESTLE threat level In-flight simulator at Kirtland AFB, New Mexico. 
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Project:  Z/3763 
Program Element:  #647 I IF 

DOD Mission Area: Airborne Strike, #113 

Title:  S/V Assessment of Aerospace Systems 
Title:  Systems Survivabllity (Nuclear Effects) 

Budget Activity:  Strategic Programs //3 

2.  (U) FY 1982 Program:  The FB--111 and F-14 aircraft will undergo EMP testing in the Air Force Weapons Laboratory EMP 
simulators. The life cycle survivabllity program for aircraft and missiles involving the Program Offices and the 
Air Force Logistics Command will continue 

Development Program will continue. 

Air Force patticipation in the Cooperative Multi-agency EMP Technology 

3. (U) FY 1983 Planned Program:  The total life cycle EMP hardness and hardness assurance program fcr aircraft and 

missile systems will continue.  Definition of systems upset methodology will be initiated.  Alternative S/V assessment 
methodologies will be developed and compared to the current methodology to see if their inherent limitations can 
be reduced/eliminated.  The hardness maintenance/surveillance test methodology required to assure continued system 

effectiveness will continue to be developed and/or refined.  In-house sunport of EMP testing of aircraft/missile 
systems, and fiber optics system will continue.  In the area oi system associated structures, testing will be initiated 
through an Iterative process of analysis test, methodology refinement and retest.  This program will be used to define 
and verify the final methodology package. The EMP Assessment of the FB-ill will be completed.  Development and verifi- 
cation of EMP hardening techniques using a test bed aircraft will be initiated. 

4. (U) FY 1984 Planned Program:  The total life cycle EMP hardness and hardness assurance program for aircraft and 
misrile  system will continue.  The hardness maintenance/surveillance test methodology required to assure continued 
system effectiveness will continue to be developed and/or refined.  In-house support of EMP testing of aircraft/mlsslle 

system, and fiber optics systems «:111 continue.  Testing of the Hardners Assurance and Malntenace System (HAMS) system 
will be conducted*  in the area of system associated structures, testing using an interactive process of analysis, 
test, methodology refinement and retest will continue. 

"j.  (U) Frog ram to Completion:  Not Applicable. 

6,  (U) Milestones:  Not Applicable. 

7. (U)  Resources: FY 1981 

Actual 

FY 1982    FY 1983    FY 1984     Additional    Estimated 

Estimate   EstImate   Estimate   to Completion  Costs 

RDT&E 7,000 

8.  (1!) Comparison with FY 1^82 Budget Data: 

6,100 8,200 10,^00 Cont inui ng N/A 

RDT&K 8,780 6,100 6,800 Cont inulng N/A 

IY 1983 funding increased to accomodate AF participation in the cooperative Multi-Service EMP Technology 
Development Program. 

43 



FY 1983 RDTÄE DESCRIPTIVE SUMMARY 

Program Element:  #11113? 
DOD Mission Area;  113, Airborne Strike 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number 

2405 

?406 

;>548 

2570 

;'vn 

,V}2 

• ., .1i, 

Title 

TOTAL FOR PROGRAM ELEMENT 

Strategic Avionics Crewstatior. 
Design Evaluation Facility 

B-52 Offensive Avionics System 

Nuclear Hardness Study/Electro 
Magnetic Pulse 

Electronic System Test Set 

B-52 Aircraft Modernization 

Program 
B-52 Strategic Hadar 
Offensive Avionics System/Cruise 

Missile Integration Weapon 
System Trainer Modification 

B-52H  Cruise Missile  Integration 
B-^2  Autopilot 
Conventional  Standoff Capability 
Mission  Data  Preparation System 
Counter SUAWACS 

FY  1981 
Actual 

121,659 

FY 1982 
Estimate 

95,639 

Title:  B-52 Squadrons 
Budget Activity: Strategic Programs, #3 

Total 

FY 1963    FY 1984    Additional      Estimated 
Estimate   Estimate   to Completion   Costs  

121.767 82,105 Continuing        Not Applicable 

1 ,8V; 1 .700 600 Continuing Not Applicable 

48,043 21,539 4,500 21 1 ,982 

22,600 13,567 33,405 11,100 101,672 

11,100 5,800 53,900 

11,200 11,300 20,200 30,200 Continuing Not Applicable 

5,386 21,000 29,600 11,000 5,600 74,086 

7,200 2,200 15,300 

12,000 3 5,300 4.800 50.100 
12,300 14,000 15,700 42,000 

200 700 900 

1 ,800 400 
5,0 JO 

4,900 2,100 800 10,0(X) 
5 ,000 

(II)     BRIEF DESCRIPTION OK ELEMENT AND MIS5I0H  NEED:     The   purpose  of   the  B-52  Squadrons development   program is   to maintain 
the  ope rational ~~Jff ectiveness  of  the B-52 "force.     All  models of  the b-52  require  some modernization  to maintain  thnr 
d-'terrent  capability.     Investments  are  necessary   to   increase   force  effectiveness,   to  provide  option   flexibility,   and 
to   reduee  support  costs.     The aircraft   themselves   remain  structurally  sound:   however,   mosc B-52 aircraft  subsystems 
are   becoming  difficult   to  support  duo  to   their  age.     Regardlea» of  the  outyear B-52 missions,   the  aircraft   require 
updating  to   provide-  a  supportable  oporational  platform. 

;U)     BASIS  FOB  FY   I'M  RDTaE KKQUKST:     Luring  fiscal  year   1983,   this  program element  has  seven  critical   ongoing,  on- 
contraof pYojJcTs Tn "progress.~~ TVc"a re  completed   in   fiscal year  1983-     The Offensive Avionics System project   completes 
this  year with   flight   testing and  missile   launches.     The  other  project   to  complete   thi3  year  is   the   reliability, 
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Program Element:    #11113F Title:     B-52 Squadrons 
DOD Miasion Area:     113,  Airborne Strike Budget Activity:     Strategic Programs,   #3 

maintainability update  to  the B-52 autopilot  system.    The  aircraft modernization progra-i and   related  projects   to update 
B-52  radar systems and autopilot are  on contract  and proceeding toward  modification initiation and flight   test.    The 
individual  project  cost  estimates are  based  ^  contractual  and schedule  requirements. 

(U)     COMPARISON WITH FY  1982 DESCRIPTIVE SHttMARY: 
Total 

PY 1982 FY  1983 FY  .198^ Additional Estimated 
FY  1981 Estimate        Estimate        Estimate        to Completion        Costs 

R'.T&E 120,465 141,100 111,100 Continuing        Not Applicable 
Procurement      3010* 437,300 331,500 461,000 743,000 2,623,300 

3400 34,100 44,100 66,900 251 ,700 399, WO 

(U)  OTHER APPROPRIATION FUNDS 
Total 

FY 1981   PY 1982    FY 1983    n  1984    Additional     Estimated 
Actual    Estimate   Estimate   Estimate   to Completion   Costs 

Procurement       3010 * 381,700 388,600 528,800 910,700 2,054,800 4,812,700 
3400 33,400 36,900 61 ,400 83.4T.0 381 ,300 599,600 

Cruise Missile Carriage,   B-52G/H: 

['iocurement    (3010)* 8S800 95,800 155,800 492,900 679,200 1,642,700 
(Quantity) (40) (40) (22) (23) (51) (201) 

Operation  and Maintenar.ee/instaliation 
(3400/540) 1 ,000 2,900 4,800 6,700 14,600 30,000 
(Input) (3) (78) (40) (40) (95) (201) 
(Output) (1) (1>) (39) (40) (107) (201) 

iffensive Avionics System,   B-52G/H: 

I'rucurvment     ( 5010)* ?85,9O0 256,600 312,200 212,10.) 1,4b5,200 
f Uuanti ty ^ (64) (61) (64) (43) (2>W 

Operation  and  Maintenance/Installation 
( MOO/540) 31 ,00< 28,600 49,100 55,900 51,800 219,^5 
(Input) (6) (40) (62) (63) (96) (268) 
(Output) (2) (16) (65) (61) (123) (268) 

•Includes Initial Spares 

435 



I Program Element:  #11113F Title: B-52 Squadrons 
DOP Mission Area:     113,   Airborne Strike Budge t Activity: Strategic  Programs,   #3 

Total 
FY 1981 FY  1982 FY  1983 FY  1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

Observable  Differences/Functionally Related 
Observable Differences,  B-52G: 

Procurement     (3010)* 10,000 7,500 46 ,300 
(Quantity) (40) (41) (105) 

Operation  and  Maintenance/Installation 
(3400/540) 1,400 5,400 7,300 7,500 12,500 34,100 
(Input) (3) (28) (40) (34) (105) 
(Output) (0 (13) (40) (40) (11) (105) 

B-52G/II  Kiectromafr. itic   Pulse: 

I' ro c u r»; men t     (3010)* 
(Quantity) 

Operation  and  Maintenance/Installation 
(3400/540') 
( Input) 
(Output) 

69,900 
(6) 

5,100 
(D 

962,900 
(90) 

197,900 
(95) 
(96) 

1,032,800 
(96) 

203,000 
(96) 
(96^ 

Ai re raft Modern!zati on Program 
Kut: 1  Ouanti ty  Indicating System  update 
Knv.t ronmentM  Oontroi   System update: 

1 rocurement     (3010)* 
(Quantity) 

Operation  and  Majntenance/Inatallation 
( MOO/540') 
(Input) 
(Out|ut I 

28,700 
(42) 

39,900 
(60) 

20c- 

44,800 
(64) 

5,300 
(34) 
(29) 

67,300 
(102) 

%, 200 
(234) 
(239) 

180,700 
(268) 

41 ,700 
(268) 
(268) 

'Include;*   Initial  ;',^ire:i 
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Program Element: #11113F 
DOD Mission Area: 113, Airborne Strike 

Titie: B-52 Squadrons 
Budget Activity: Strategic Programs, #3 

FY 1981 
Actual 

FY 1982 
Estimate 

B-52G/H Strategic Radar Update: 

Procurement  (3010)* 
(Quantity) 

Operation and Maintenance/Installation 
(3400/540) 
(Input) 
(Output) 

FY J983 
Estimate 

20,900 

FY 1984 
Estimate 

78,700 
(30) 

2,900 

Additional 
to Completion 

345,400 
(238) 

58,800 

Total 
Estimated 
Costs 

445,000 
(268) 

61 ,800 
(2-S8) 
(268) 

•Includes Initial Spares 
»#Fisctl  year  1982 funding »ill  be  used  to procure  177 radar antenna modification kits  on an accelerated  basis   to 

preclude nonsupport  problems. 
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Program Element:  #11115F 
DOT) Mission Area: 113» Airborne Strike 

Title:  B-52 Squadrons 
Budget Activity: Strategic Programs, #3 

DETAILED BACKGROUND AND DESCRIPTION:  Cruise missiles will become an important element of fhe air-breathing leg of 

the strategic TRIAD and an adequate car/ier for these missiles must be provided. The nation is now committed to employ 
the B-52 as the first cruise missile carrier aircraft and the Air Force, at this time, believes that with reasonable 
improvements in maintainability, reliability, nuclear hardness, and selected TVionics upgrades, the B-52G/H should serve 

as an effective and economical cruise missile carrier into the 1990s.  The purpose of this program element is to 
develop the B-52 cruise missile carrier modifications and to evaluate and develop the weapon system upgrades necessary 
for maintaining the viability of tl.e B-52 weapon system throughout the coming decade. The first priority is to upgrade 

the B-52G/H bombing navigation system and to integrate this upgraded system with the electronics and carriage gear 
required to carry and launch cruise misnlles. The B-52 Offensive Avionics System program, formerly called the B-52 
Avionics Update - Phase One, provides for the full scale engineering development of the necessary improvements to the 

bombing navigation system and will lower present avionics system support costs through replacement of selected components 
with components of improved reliability and maintainability.  Other major program efforts will provide for improved 
flight safety, assess the current nuclear hardness of the aircraft and identify changes to improve hardness, develop 

an improved radar update, ard update thj Mission Data Preparation System to support the Offensive Avionics Svstem. 
Air Launched Cruise Missile and Short Range Attack Missile. [J 

Thus, the Avionics Update - Phase 
Two Project which was to have provided tms capability has been restructured and renamed the Aircraft Modernization 
Program. This restructured program will improve B-52 reliability and maintainability and support use of the aircr1 rt 
as a cruise missile carrier into the T990s. 

(U)  Each of the projects under this program is described below.  A more complete description of each of the major 
projects is provided on separate descriptive summaries which are attached. 

(U) The B-52 Offensive Avionics System Project provides an offensive avionics update package for the B-52G/II. This 
update responds to a 19^5 Strategic Air Command requirement to increase aircraft effectiveness and reduce support cost3. 

The present bombing navigation system is 1950 analog technology and is clearly becoming leas reliable, less effective, 
and more costly to maintain. This project aLso responds to the immediate Deeds to integrate with the cruise missile 
program, develop support equipment, and accelerate delivery of the first operational aircraft. 

The B-52 Nuclear Hardness Study/Electromagnetic Pulse project will improve the survivabilitv and vulnerability of 
the B-52 aircraft to nuclear effects.  The first phase of the study laid out program needs.  The second phaje, which 

consisted mostly of testing on the trestle and dipoie facilities identified a( 
J The continuing testing and analyses will develop and verify the nuclear hardened 

baseline design for the entire B-52G/H weapon system for nuclear blast/thermai/electroma^netic pulse weapon effects, 
evalmte alternative approaches for hardening, and further examine the needs for additional protection.  In addition, 
the project will test the offensive avionics system and cruise missile carriage modified aircraft with and without the 
electromagnetic pulse protection kit, support a technology base effort, and establish protocol/criteria for evaluation 
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Program Element:    #11113F 
DOD Mission Area:     113,   Airborne Strike 

Titl^:  B-52 Squadrons 
Budget Activity: Strategic Programs, #3 

purposes. These expansions and increased research, development, test and evaluation investment were recommended by 
the Defense Science Board in studies during 1979 through 1981. The project will develop electromagnetic pulse fixes 

for modification of critical aircraft systems that support launch and release of weapons. 

The B-52 Aircraft Modernization Program is a completely restructured and revised program formerly called Offensive 

Avionics System - Phase Two.  It now focuses on two primary objectives. The first supports the transition of the 

B-52G/H force [_ _j This transition will require updates 
to maintain aircraft operationally effective. The second purpose is to ensure the force remains supportable through 

Its predicted extended life into ""he next century.  Analyses have been completed in fiscal year 1980 to identify 
potential problem areas in essential systems.  The shift of outyear mission requirements provided by Headquarters 
Strategic Air Command and future aircraft problem predictions provided by Headquarters Air Force Logistics Commmand 
have been incorporated into the definition and scope of this program.  The project coordinates planning, definition, 
integration, and eventual flight testing of the overall aircraft modernization. 

(   The B-52 Strategic Radar project is a reconstructed effort from what was formerly known as the Electronically 
Agile Radar project, p _ 'the requirement for a 
forward looking radar as sophisticated as the Electronically Agile Radar <*as eliminated.  Therefore, to meet the 

KY 85 nonsupportabi lity date, this project will provide a critically needed radar update which is significantly less 

complex than the original program but which is suitable for solving the serious maintainability, reliability and 
supportability problems with the current eging system and enable the B-52 to perform the mi* of penetration and stand- 
off missions envisioned for the 1980s. 

(I!) The h-^'H Cruise Missile Integration project begins in fiscal year 1982.  This is a follow-on effort rrom the 

B-52G and provides external and internal cruise missile carriage for the B-52H.  Efforts prior to fiscal year 1982 
wre aimed at providing only the B-52G with external cruise missile carrirge followed by internal cruise missile 
carriage in the late 1980s.  With the development of the B-52H cruise missile capability, the B-52G internal carriage 

requirement has been deleted and 105 of the '72 B-52G models will be externally modified. 

(U) Autopjlot project started in fiscal year 1981 and is a four year effort.  Activities include design, fabrication, 
and integration of a new flight control system.  This update is required to replace current systems having 3upporta- 
bility and safety of flight problems.  B-52G/H modification is scheduled to beglr, in f'acai  ear 1985. 

(ll)  RKI.ATEP ACTIVITIES:  The B-52 Squadrons program has received benefits from the Low Life Cycle Cost Avionics 
(PE b"V705K), the Kleetronically Agile Radar (PE 63241F), the Standard Precision Navigator (PE 64201F), and other 
suailar ongoing Research and Development efforts in Air Force Systems Command, as well as contractor internal research 

aad development efforts.  The program will support the B-52 avionics update requirements as stated in Strategic Air 
Command Required Operational Capabilities 6-75 and 12-76.  The cruise missile development program will be integrated 
with the offensive avionics update projects in this program element. 
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Program Element: #11113F 
DOP Mission Area:  113, Airborne Strike 

Title:  3-52 Squadrons 
Budge* Activity:  Strategic Programs, #3 

(U) In fiscal year 1982, the Congress directed $5 million in research and development funds for development of a 

nonlethal Counter Soviet Airborne Warning and Control System (SUAWACS) program. The progiam is being directed under 
PE 64738F.  Its purpose is to provide a counter-measures system for B-52 Cruise Missile Carrier aircraft to deny 

second generation Soviet AWACS the ability to detect US aircraft and direct hostile fighter aircraft to tin intercept. 

(U) WORK PERFORMED BY: The original avionics study which identified avionic subsystems requiring upgrading under this 
program was accomplished by Boeing Military Airplane Company. The development program has been awarded to them on a 

sole source basis. The major subsystems/subcontractors were selected by Boeing Military Airplane Company with Air Force 
approval. The list of contractors is as follows: 

Prime Contractor: Product: 

Hoeing Military Airplane Company, Wichita, Kansas 

Major Subcontractors for Offensive Avionics System 

Lear Siegler, Grand Rapids, Michigan 
Sperry Flight Systems, Phoenix, Arizona 
International Business Machine, 

Owego, New York 
Norden, Norwaik, Connecticut 
Honeywell, Minneapolis, Minnesota 

Honeywell, St. Petersburg, F'orida 
Softech, Vial than», Massachusetts 
Sundstrand, Redmond, Washington 

Teledyne - Ryan, San Diego, California 

Associate Contractors on Offensive Avionics Syateta 

hoeing Aerospace Co, Seattle, Washington 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Offensive Avi ^nics System 

Attitude and Heading Reference System 

Controls/Displays 

Processor 
Radar Modification 
Radar Altimeter 
Inertial Navigation Se + 
Jovial  3B Compiler 
Data Transfer Unit,  Data Transport Devices 
Doppler Velocity Sensor 

Air-to-Ground  Mi?aiVe-86 Cruise Missile 

\.     (U)     FY   1981   and   Hrior Accomplishments:     The major  focus  of  the   fiscal year  1976  program was   to  study  numerous 
alternative  update systems,   packages,  and  approaches   for updating  the  B-o2  offensive avionics  system.     The  study  waa 
completed,   the  update  system was  defined,  and   both Healquarters Air Force  and  the Office  of  the Secretary of Defense 
gave   their approval.     The  doppler program started  a Research,   Development,  Test  and Evaluation  effort   lo  develop  a 
i.uclear  hardened  doppler velocity   sensor   for  strategic   bomber application.     The Strategic  Avionvcs  Crewstation  Design 
and Evaluation Facility  was   converted  and  secured   for  program support.     The  B-52 Antiship Capability Study was 
completed   and   the Guided   Bomb Unit-15  integrate r<n was   tasked   to   the Guided  Bomb Unit-15  prograrr element. 

440 



Program Element: #11113F 
DOD Mission Area:  113, Airborne Stride 

Title: B-52 Squadrons 

Budget Activity:  Strategic Programs, #3 

(U) The 1977 program finalised the development contract for the ;,-52 Offensive Avionics System development effort. 
This represented the first major offensive avionics update approved for the b-52 and therefore it required a careful 

definition in concert with expected future missions. The doppler project completed source selection and two contrac- 
tors were selected for the flight test/flyoff phase along with survivabiiity analysis tests to be conducted by the Air 
Force Weapons Laboratory. The Strategic Avionics Crewstation Design and Evaluation Facility completed crewmember 

tea :s  and evaluations to establish a baseline of present capabilities against which to design/'evaluate future changes. 

(ll)  In 1978, the Common Strategic Doppler contractors submitted dopplrr radar sets for a flight test evaluation 

and competition» The winner was Teledyne Ryan. The Strategic Avionics Crewstation Design and Evaluation Facility 
established the baseline of present avionics for comparisons and assisted in the planning of effective controls and 
displays. The B-52 Offensive Avionics System project, formerly known as the B-52 Avionics Update - Phase One, was 

accelerated one year with funds from vhe fiscal year 1978 Supplemental Budget. The program completed a Systems 
Requirement Review, contractor awards were made, and software development was initiated. The total Offensive Avionics 
System research, development, teat and evaluation contract was signed. The studies for B-52 life extension and nuclear 

hardness were initiated. The Electronic System Test Set development was continued.  No efforts were accomplished in 
fiscal year 1978 on a B-52 Avionics Update - Pnase Two program which was planned as a follow-on to the Offensive 
Avionics System Phase Cne program. 

(U)  In '979, the Common Strategic Peppier project waa completed ind  efforts were initiated to integrate the modifica- 
tion on the C/KC-135 force ftnd to integrate the hardened aenoor into B-52G/H Offensive Avionics System. The Strategic 

Avionics Crewstatiön Design Evaluation Facility comoleted human engineering testing with B-^2 crewmember? on the B-52 
Offensive Avionics System project package prior to flight testing.  Under the Offensive Avionics System project, 
subsystem deliveries were received for intsgration into the Offensive avionics System package, faDrication of the 

system integration laboratory and test facility was begun, and testing efforts were initiated.  Long lead procure- 
ment funding was released for cruise missile external pylons.  The Avionics Update Phase Two project, now restructured 
and renamed the B-52 Aircraft Modernization Program, began in fiscal year 1979 with trade studies, system definition, 

and initial system design.  Efforts identified in the Life Extension Study which required development or prototyping 
were included. The Nuclear Hardness Study was completed.  These results will be used to develop and verify a hardness 
baseline for nuclear blast/vulnerability assessments for the B-52C/H system. The Electronic System Test Set project 

continued development. The observable differences/functionally related observable differences development project was 
initiated and completed. 

In 1980 the Offensive Avionics System program production decision and contract actions were completed in the 
fourth quarter of fiscal year 1979« The Offensive Avionics System efforts in research, development, test and evalua- 
tion include completing acftware development and system integration laboratory and test facility integration.  The 

flight test aircraft (B-52C) modification began flight testing in September 1980.  The combined developmental teat and 
evaluation and initial operational test and evaluation is scheduled from September 1980 through fiscal year 1982. 
The Nuclear Hardness Study/Electromagnetic Pulse project began testing of a B-52C on Trestle.  The tests show that 
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some aircraft Electromagnetic fulse mods are required.  The Electronic System Test Set project continued development 
of the support equipment. Fiscal year 1930 was the second year of efforts on the B-52 Aircraft Modernization Program» 

The outyear B-52 modernization efforts were completely revised in 1980. Under this effort changes have been identified 
to provide for sustained use of the B-52 as an all standoff cruise missile carriage force into the 1990s. [  

Crew task loading studies 

were initiated to determine outyear mission needs due to reduced penetration requirements and the need to reduce support 
costs. Tasks identified in the fiscal year 1978 Life Extension Study were also Ireland under this project- ^ 

1 the r^ed for a forward looking radar with the full capability of the 

electronically agile radar were diminished. Therefore, the project was restructured to provide a radar update more 
suitable to solving growing radar system supportability problems and to meeting outyear B-52 missions requirements. 
Development of engineering data to incorporate the offensive avionics system/cruise missile integration package into 
the B-52 Weapon System Trainer was initiated. 

In 1981, the combined developmental test and evaluation and initial operational test and evaluation of the 

Offensive Avionics System began and is scheduled to be completed September 1982. Modification of both B-52G and H 
aircraft, with the Offensive Avionics System mo>" package begins this year. Nuclear weapon certification testing begins 
and will contirue into the next year. Combined testing with launches of the Air Launched Cruise Missile and the Shot 

Range Attack Missile take place late in this year.  The Strategic Avionics Crewstation Design Evaluation Facility 
will concentrate on the human engineering aspects of the design and layout of Aircraft Modernization Program efforts, 
to include pilot compartment evaluacions. \ 

Planning 
for  scheduled outyear testing will be accomplished.  The Electronic System Test Set project continued in this year 
with concentration on development of software and test package setr for the Air Launched Crui3e Missile and the Short 
Hange Attack Missile support. The Mission Data Proparation System project was established.  Previously part of the 

Offensive Avionics System, the Mission Data Preparation System development provides updated software routines to optimize 
integration of cruise missile and Offensive Avionics System mission preparation.  In the Aircraft Modernisation Program, 
the initial full scale engineering and development contract is to be signed.  Integration and software design is to 

begirf in the laboratory in anticipation of hardware delivery.  Final refinements to architecture and interfaces with 
the B-5? Offensive Avionics System probet are scheduled.  The strategic radar project will initiate full scale 
engineering development for eventaal input to the Aircraft Modernization Program.  In addition, the Offensive Avionics 

System/Cruise Missile Integration Weapon System Trainer modification package development will continue this year. 

2,     (ll)  FJ IQM? Program:  During this year, the Offensive Avionics Syotsm project will be completed and the test 

aircraft will v>e transferred to the B-52 Aircraft Modernization Program.  The electromagnetic pulse project will 
continue to refine the infer.-•,'. ion needed to support a hardening decision.  Efforts will concentrate on evaluating 
alternative approaches for strategic aircraft hardening and further examining the threats and thua the needs for addi- 

tional protection.  A B-^2G modified with the Offensive Avionics Sys*em and Cruise Missile Carriage will be tester* and 
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data will be  analyzed  for existing  levels  of  protection.    The electronic System Test  Set  project will be  completed  this 
year except  for necessary items  uncovered  during initial operational  test  and  evaluation and  early  fcllow-on  test  an»4 

evaluation.    This year Initial Full Scale Engineering Development  for  the strategic  radar project will complete and Full 
Scale development will  commence and  be  Carried  through Preliminary Design Review.    The modification  to  the weapon system 
trainer  for Offensive Avionics System ani Air Launched Cruise Missile will be  completed  this year.     Initiation  of modifi- 
cation efforts  for Aircraft Modernization Program subsets which have  completed  development are  scheduled  to  begir.  this 
year.    These  include   the Fuel Quantity Indicating System and  the Environmental Control  System updates.    The Mission Data 
Preparation System project  is continuing development.    The Strategic Avionics Crewstation Design Evaluation Facility 
project will continue during this year.     Ono new start will be  initiated - B-52H Cruise Missile Integration.    This 
project  provides  for cruise missile  carriage  on  the B-52H. 

3. (U)    FY 83 Planned  Program:    During this year the B-52 Aircraft Modernization Program ind   related  Strategic 
Radar and Autopilot  projects continue.     Initiation of the modification to update   the current   forward   looking radar system 
begins   this year.    The   project  to develop the  cruise missile  integration  interfaces  to permit  cruise missile  carriage 
for  the B-52H  is continuing.    The development  program to provide  electromagnetic pulse  protection and associated  aircraft 
survivabiJIty and  vulnerability  problems  for the B-52G/H is continuing.    Technology findings  and  hardness verifications 
will   be made available   to adjuit   ^he modification program and  to provide  follow-on  strategic   bomber  efforts  with  an 
extremely valuable data  base.     The Mission  Data Preparation System development   is  continuing with  completion   in   fiscal 
year  1984.     All   significant   program cost  changes   ire  addressed  in  the  individual  project Descriptive Summaries  which  are 
at tached . 

4. (U)     FY 84   Planned  Program     The  B-52  Aircraft Modernization Progr\m and   related  Strategic  Radar projects  are 
continuing.     The Autopilot  development   project will   complete  and  aircraft modification will   begin  for   the Strategic 
Kadar update.     The  B-52H cruise missile   integration  project will  complete  and  modification wi.M  begin   this  year.     Also 
completing development   is   the Mission  Data Preparation System project.     A  hardening approach will   be  selected  to  provide 
electromagnetic   pulse  protection   for  the K~^2  followed   by aircraft modification  and   testing. 

CO     Program  to Completion:     The modification  program  for  the  electromagnetic   pulse   fixe^  and  associated  air- 
craft   survivabi^i*y und   vuin>    ibility   problems  ends.     The  B-52  Aircraft Modernization Program continues  with modifica- 
tions   to   the  autopilot  and  el     tro-optioai   viewing systems.     Cruise missile  carriage modification   for  the B-5°H will   be 
completed.     If   further  cruise missile  or weapon  system introductions  are made,   then  their  integration will   be   required. 
The  Aircraft  Modernization  P.ograra will   require  an update   to  the Weapon System Trainer  system.     Additional  B-52  projects 
may  be   required   for  specialized   role  and  mission  conversions. 
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Project Element: #11113F 
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6.  (U) Milestones: 

Title: B-52 Squadrons 
Budget Activity: Strategic Programs, #3 

Date 

A.  B-52 Offensive Avionics Sy3tems (Formerly Avionics Update - Phase One): 

(1) Initial Contract Signed (Studies) 
(2) Phase 0 Definition Contract Signed 
(3) Phase 1 Contract 
(4) Release Long Lead Production Funds for Cilise Missile Pylon 
(5) Production Decision/Approval 
(6) Initiation of Developmental Test and Evaluation/Initial 

0*>jrational Test and Evaluation 
(7) Completion of Developmental Test and Evaluation/Initial 

Operational Test and Evaluation 
(3) First Aircraft - In (Boeing) 
(9)  Pirat Aircraft - Out (Boeing) 

(10) First Aircraft Delivery to Strategic Air Command 
(li)  First Aircraft - Alert Air Launched Cruise Missile 

with Offensive Avionics System 
(12)  Initial Operation^ Capability - B-52J Squadron (16 PAA) with 

Air Launched Cruise Missile and Offensive Avionics System 

January 1976 
October 1977 
August 1978 
September 1978 
July 1979 

September 1980 

September 198-1 
December 1980 
June 1981 
August 1981 

September 1981 

December 1^82 

B.  B-S2 Aircraft Modernization Program (Formerly Avionics Update - Phase Two): 

(i) Definition/Trade Studies 
{2) Initial Full Scale Engineering and Development Contract 
(3) Prototyping Initiation 
(4) First Aircraft - In/Out 

Fiscal Year 1979/1930 
Fiscal Year 1981 
Fiscal /ear 1983 
Fiscal Year '. 98c> 

Kiectroruc System Test Set: 

(l) Critical Design Review 
( 2) F i rat Fabncated Get 
( '■<) System Software Critical Design Review 
\A) Planned Production Start 
(v) Initial Operational Capability 

October 1977 
October 1977 
May i"T7« 
January I960 
December 1982 
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D. Nuclear Hardness Study/Electromagnetic Fulse: 

(1) Start  Studies 
(2) Dipole Testing 
(3) Trestle Testing - Basic Aircraft 
(4) Trestle IV .ting - Offensive Avionics System/Cruise Missile 

Carriage Aircraft 
(5) Alternative Approaches Analysis 
(6) Trestle Testing - Offensive Avionics  System/Cruise Missile 

Carriage/Protection Kit Aircraft 

Fiscal Year 1978 
Fiscal Year 1979 
Fiscal Year 1980/1981 

Fiscul Year 1982 
Fiscal  Year 1981-1983 

Fiscal Year 1984-1985 

K.     B-52 Strategic  Radar: 

(1) Strategic  Air Command  Required  Operational  Capability 6-75 
Approved 

(2) Initiation  of Engineering 
(3) Completion  of Advanced Development  (PE 63241/PE 11113F) 
(4s» Start   Flight Testing 
('0 Complete  /light   Testing 

December 1976  (Electronically Agile Radar) 
October  1979  (Electronically Agile  Radar) 
January 1980 (Electronically Agile Radar) 
Fiscal Year  1984 
Fiscal Year 1984 

F-ci2M Cruise Kisaile   Integration: 

(t) ru!I   Sc#»le  Engineering and   Development Contract 
(.. ) Start Flight Testing 
{'*) Complete  Flight Testing 
(4) Produc11on Dec iaion 
(5) First   Aircraft   in   for Modification 

Fiscal Year  1982 
Fiscal Year 1982-1983 
Fiscal Year  1983 
Fiscal Year 1983 
Fi...cal Year   1984 

Autopilot: 

(O     Initial   Full Scale  Engineering and   Development  Contract 
(.')    Start  h-'    ) f\{ Modification 

Fiscal  Year   1981 
Fiscal Year  1985 
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Project:    #2406 
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DOD Mission Area:     113,  Airborne Strike 

Tit i.e;     ^-52 Offensive Avionics System 
1 ■.•;•!••.   ' B-52 Squadrons 

Budget Activity:     Strategic Programs,  #3 

DETAILED BACKGROUND AND DESCRIPTION:    The  present B-52G/H bombing navigation system and  other systems were  designed 
with  technologies available in the early 1950s and are£" jand  increasing maintenance 
costs  (e.g.,   the  present Mean Time Between Failure^ of the bombing navigation system in  the P-52G/H fleet   is[ J 
and   the j Projected  improvements  h. the  enomy defensive  threat demand  naviga- 
tion accuracy andT 

Of equal   importance,  a study of avionics  systems,   completed in October 1976,   found 
that  selected   offensive avionics  system support  costs could  be  reduced  if high cost,   low reliability components  and 
subsystems  identified  in  the stucv,   were  exchanged with suggested   replacement  items.     Finally  there  is   the  need  to 
modify  the  B-52G and  E-52H aircii.;t  to  be  compatible with  the  carriage and   launch  of cruise missiles. 

(ll)    The B-S2 Offensive Avion.ic.i System project,   formerly known as  the B-52 Avionics Update      Phase One*   responds  to 
the   immediate  need  to  improve   the  performance  of  the B-52G/H bombing navigation system,   to  reduce  avionics  system 
support  COSU-J,   and +o  integrate  cruise missile  carriage  fin   Lhe B-52G.    The urgency of the need  for improved performance 
and   cruise missile  carriage*   tempered  by  the desire  to effect  significant Operational  and Support  cost  savings  shapes 
the   priorities  of  this  project. 

(U)     The  Offensive Avicnics  S^;'tem project   includes  an  improved  neading system,   integrated   cortrols  rnd  displays;   a 
reliability modification   to  the  present   forward   lookiig  radar;  a high  accuracy  inertial   navigation  system;   the  addition 
of digital   processing and  a new data bu3;  and   a new duppler and   radar altimeter.     As well  as  accommodating cruise 
missile  carriage,   the  new avionics developed under  the Offensive Avionics System project will  provide  stored  data   and 
integrated  sensor updates   to   the missiles   (Air Launched  Cruise Missile  and  Short  Hange  Attack  Missile)  prior  to   launch 
from the  aircraft.     Precision  initialization  is   required  prior  to   launch  of Air Launched Cruise Missile   to   insure a 
high  probability  of acquiring the   first   terrain correlation matching  guidance  update  point.     Other benefits   to  the 
•ruh" missile are a   two-fold  increase   in  system  reliability and   nuclear hardness   *o electromagnetic  pulse/transient 
radiation  effects  on  electronics. 

{■')     '.he   first   B-b2G upgraded  with   the   integrated Offensive Avionics  System package  achieved   alert  capability  with 
external  Air Launched Cruise Missiles   in September  1981.    The  program Initial  Operational  Capability date,   which 
consists  of   the   first   full  squadron  (lb PAA  B-52G)  updated  with Offensive Avionics System and  capable  of carrying and 
launching cruise missiles,   is December  1982. 

UG 

i 



Project: #2406 
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DOD Mission Area: 113» Airborne Strike 

Title: B-52 Offensive Avionics System 
Title: B-52 Squadrons 

Budget Activity: Strategic Programs, #3 

(U) RELATED ACTIVITIES: The B-52 Squadrons program benefits from the Low Life Cycle Avionics (PE 63705F), the Electron- 

ically Agile Radar (PE 63241F), the Standard Precision Navigator (PE 64201F), &~\d other similar Research and Development 
efforts in Air Force Systems Corirand, and contractor internal research and development efforts. The program will 
support the B-52 avionics update ry- quire men ts as stated in Strategic Air Command Required Operational Capabilities 

6-75 and 12-76. The cruise missilo development program will be integrated with th ^-52 Offensive «vionics System 

project. 

(U) WORK PERFORMED BY: The avionics study which identified avionic subsystems for incorporation into this program was 
accomplished by Boeing Military Airplane Company. The development program has been assigned to Boeing Military Airplane 
Company on e  sole source basis. The major subsystems/subcontractors were selected by Boeing Military Airplane Company 

with Air Force approval. The list of contractors is as follows: 

Prime Contractor Pr >iuct 

Boeing Military Airplane Company, Wichita, Kansas Offensive Avionics System 

Major Subcontractors for Offensive Avionics System 
Lear Siegler, Grand Rapids, Michigan 
Sperry Flight Systems, Phoenix, Arizona 

International Business Machine, Owego, New York 
Norden, Norwalk, Connecticut 
Honeywell, Minneapolis, Minnesota 

Honeywell, Saint Petersburg, Florida 
Softech, Waltham, Massachusetts 
;-.md strand, Redmond, Washington 

Teledyne - i.yan, San Diego, California 

Attitude and Heading Reference System 
Controls/Displays 

Processor 
Radar Modification 
Radar Altimeter 
Inertial  Navigation Set 
Jovial 3B Compiler 
Data Transfer Unit 
Dcppler Velocity Sensor 

Aaaociato  Contractors  on Offensive  Avionics  Systems 
7'1'h rough  Joint  Cruise Missile  Project OfficeT 

General   Dynamics,   San Diego,   California 
McDonnell  Douglas,  Saint  Louis,   Missouri 
Iteming  Aerospace  Company,   Seattle,   Wasnington 

(l!)     PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  "RuGHAMS. 

Air-to-Ground Missile-109 Cruise Missile 
Air-to-Ground Missile-109 Cruiso Missile Software 
Air-to-Ground Miasile-86 Cruise Missile 

I,     (U)     KY   1 Qfjj   «nd  Prior Accor»)> 11abmenta:     The major effort  of  the  fiscal year  1976  program was   to  study 
numerous  aRera&tive  update  systems,   packages,   and  approaches   for upgrading  the B-52 offensiv« avionics.    The  study 
waa  completed,   the  update  systejn was defined,  and   both  Headquarters /ir Force  and   the Office   of  the Secretary of 
Defense  gave   their   approval   to  proceed. 
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Project: #2406 Title:  B-52 Offensive Avionics Systea 
Program Element: #11113F Title: B-52 Squadrons 

DOD Mission Area:  113, Airborne Strike Budget Activity:  Strategic Programs, #3 

(U) The 1977 program finalized the Research, Development, Test and Evaluation contract for the B-52 Offensive Avionics 
System project development. This represented the first major offensive avionics update approved for the B-52 and 
required a caref'il definition in concert with expected future missions. 

(U)  in 1978, the B-52 Offensive Avionics System project, known then as the B-52 Avionics Update - Phas" One, was 
accelerated one year with twJ&  from the fiscal year 1978 Supplemental Budget. The program completed a System Require- 
ments Review, contractor awards wt.re macie, and software development was initiated. Total Phase One Research, Develop- 
ment Test and Evaluation contract was signed in August 1978. 

00  In 1979, the hardened sensor developed under the Common Strategic Doppler project was completed (this sersor will 
Le integrated into B-52G/H under th«. Ofiensive Avionics System project).  Deliveries were received for integration 
into the Offensive Avionj.cs System package, fabrication of the system integration laboratory and test facility was 
begun, and ^eating efforts were initiated.  Long lead procurement funding will be released during fiscal year 1979 
for cruise -issue external pylons to meet the programmed September 1981 initial alert requirement. 

(U)  [n fiscal year 1980, the Offensive Avionics System program production decision and appropriate related contract 
a< lions occurred in the fourth quarter of fiscal year 1979« The efforts in Research, Development, Test and Evaluation 
included completing software development and system integration laboratory and teat facility integration.  The flight 
teHt aircraft (B-52G) modifications completed this yea- with flight testing starting in September 1980.  The combined 
developments}, test and evaluation and initial operational teat and evaluation is scheduled from September 1980 through 
fiscal year llsC. 

00  In 1981 flight testing was the main tasK for this year.  Both testing of the Offensive Avionics System and then 
integration with the Air Launched Cruise Missile and Short Range Attack Missile took place.  The combined develop- 
ment test and evaluation and initial operational test and evaluation of the Offensive Avionics System will continue to 
September [>'■.'-     Modification of both B-52G and H aircraft to incorporate the Offensive Avionics System will begin 
this year. 

([!'■ FY ls.'C :-ro^rt,m:  Flight testing is scheduled for completion during thie year.  Flight testing f..r the 
first quarter (October through December) has already been scheduled.  The Offensive Avionics System update testing 
Mill complete in KY I j*2  with nuclear weapons certification and the test aircraft will transition to the B-52 Aircraft 
Moderni sat i on i'rogran. 

*>.     (U)  FY 1['H-' j'Jftnnel 'rugraa:  Hot Applicable. 

*.  (U )  Frogram to Completion :  Not Applicable. 

U ft 



Project: #2406 
Program Element:  #11113? 

DOD Mission Area: 113, Airborne Strike 

5.  (U) Milestones: 

Title:  B-52 Offensive Avionics System 
Title: B-52 Squadrons 

Budget Activity:  Strategic Programs, #3 

Date 

A. Initial Contract Signed (Studies) 

B. Phase 0 Definition Contract Signed 

C-  Phase I Contrect 
D. Release Long Lead Production Funds for Cruise Missile Pylon 
E. Initiation of Development, Test and Evaluation/ 

Initial Operational Test and Evaluation 
F. Completion of Development, Teat and Evaluation/ 

Initial Operational Test and Evaluation 

i).     Production Decision/Approval 
H.  First Aircraft - In (Boeing) 
I.  First Aircraft - Out (Boeing) 

J.  First Aircraft 'Delivery to Strategic Air Command 
K.  First Aircraft - Alert Air Launched Cruise Missile with 

Offensive Avionics System 

L.  Initial Operational Capability - B-52G Squadron (1.6 PAA) with 
Air Launched Cruise Missive and Offensive Avionics System 

(vl) Resources ($ in thousands): 

January 1976 

October 1977 

August 1978 
September 1978 

June 1980 

September 1982 

July 1979 
December 1980 

June 198 i 
August 1981 

September 1981 

December 1982 

procurement  5010 * 
'-4O0 

pro«*urt.-fti-nt 
0.*M VUK) 

Total 
KY   1981 ?Y   1982 FY  1963 KY  1984 Additional Estimate d 
Actual Estimate Estimate Estimate to Completl on Costs 

48,043 21,539 4 P 500 211 ,982 
559,800 359,900 4o8,000 705,000 666,600 3,129,000 

5 4,400 39,000 61 ,200 70,100 64,300 293,100 

1982  Posen ptive Summary : 

Total 
KY   1982 KY   '983 KY   198* Addition »1 Estimated 

KY   tMRl Estimate 

21 ,900 

Estimate Estimate to Comploti on Coats 

4S,0(X> 204,00C 
417, Wo v  ,200 380,700 547,200 2,292,400 

54, 100 44,100 60,900 190,500 332,700 

•I'roourvfflont   fund a  .»re  .r:  total   ci" Offensive Avionics Systems,   Cruise Missile  Carriage   including  the  C 
Rotary   Launcher,   and  Observable  I -fference /'Functional ly  Related   Jbservahle   Difference. 

Common Strategic 



Project:  #2406 Title:  3-52 Offensive Avionics System 
Program Element: #1111?F Title:  B-52 Squadrons 

DOD Mission Area: 113, Airborne Strike Budget Activity:  Strategic Programs, 03 

(If) The increase in fiscal year 1983 development funds is required to complete report writing and demodify the flight 
teat aircraft. The increase in procurement funding is due to inflation/cost increases within the program and the 
addition of the Common Strategic Rotary Launcher for internal cruise missile carriages on the B-52H model. 

4:10 



Project:    #2548 Title;    Nuclear Kardneaa Study/Electromagnetic Pulse 
Program Element:    #11115F Title:    B-52 Squadrons '"" 

BOD Mission Area:    113»  Airborne Strike Budget Activity:    Strategic Programs,  #? 

DETAILED BACKGROUND AND DESCRIPTION:    The purpose of the B-52 Nuclear Hardness Study/Electromagnetic Pulse  project 
is  to  improve the survivability and  vulnerability of the B-52G/H to au' lear effects.    The first phase of the study 
identified prograia needr .    The second ohase,  consisted  of testing a B-52G aircraft  on the EMP facilities at Kirtland 
AFB,   NM. T 

i   A modification plan  to fi^ these identified deficiencies was proposed. 
Further evaluation of  the test program and the hardening approach as «ell as reoomiaendp,tion8 by the Defense Science 
Boeid,  which addressed the program from 1979 through 1981,  indicated   that  additional testing tnd hardening kit develop- 
ment was  necessarv.    A program was begun  in fisc&x year 1981 to test an OAS/CKC equipped 3-52U and concurrently develop 
two hardening approaches,  one a tailored design to fix only those LRU's determined to be vulnerable,   the other a com- 
prehensive shielding design. 

(U)    RELATED ACT1VITlES:    PE 64711F Systems Survivability (Nuclear Effects) supports Electromagnetic Pulso  testing 
of the B-52T    PE 64711 F deveDopr, test methodclogy,  procedures,  and prescribes  facilities  needed for Air Force  testing. 
PE 64747 Electromagnetic Radiation develops  the nuclear simulator foi.' testing (Project 1209)« 

(U)    WORK PERFORMED BY:    The test facilities at  the Air Force Weapone Laboratory, Kirtland Air Force Base, NU,  will be 
i>sed  for the majority of  the actual aircraft,  subsytem, and/or piece part  testing.    Computer facilities at Air Force 
Weapons Laboratory and selected  civilian contractors will also  be used. 

(U)     PgOGJtAK ACCOMPLISHMENTS MKD FUTURE PROGRAMS: 

I. FY  1961   and Prior Accomplishments:    Headquarters Air Force directed  the Air Force Weapons Laboratory   to 
Jay out a  total  evaluation program for  the B-5<-'C/H.     Phase One was completed by Air Force Weapons Laboratory  in 1976. 
The   program vas  suspended  shortly thereafter  to allow  facility   testing  to be concentrated  on B-i  requirements. 
Following the  cancellation of B-l  production,   the B-52 program was  re-established  in the  fiscal year  1978 Suppleaental 
Budget.     Efforts  through  fiscal year  1978 defined  the  test  program,   prepared for basic ai^sraft  systems   testing,  and 
initial  computer analysis was  performed.     In  fiscal year  1979,   basic  aircraft  system«   testing  began at Air Farce Weapons 
Laboratory on  the Dipole  facilities.     In 1980,   testing begun in  the preceding year was complete..!.     In addition,   the 
aircraft was   seated  on  the Trestle   facility  in  fiscal year 1980.    The Trestle  testing originally  proposed  in  this 
program was expanded  considerably this year u> clear up the Electromagnetic Pulse uncertainties of  the B-5^.    Data 
from the Electromagnetic Pulse  portion  of the tests was analyzed to initiate development of Electromagnetic Pulse 
fixes  toT jj   Planning for an EMP test of an Offensive 
Avionics System/Cruise Missile Carriage  equipped B-52G waj begun  in   fiscal ye»r  1981» 

*-•     W)    PY  1982 Planned Program:    The project will continue to refine the information needed to «upport an ta? 
hardening decision.    This  includes continued analyses of  the result of the  iiacal year 1980 system level teat, 
additional  subsystem tests and  0» system level  test of an Offensive Avionics System/Cruise Miaaile Carriage  (OAS/CMü) 
equipped  aircraft.    Two hardening approaches will  be  developed  through Preliminary Design Review  (PDR). 
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Project: #2548 
Progrna Element: #11115? 

BOB Mission Area: 113, Airborne Strike 

Title: Nuclear Hardness Study/Electromagnetic Pulse 
Title; B-52 Squadrons 

Budget Activity: Strategic Programs, #3 

3« (U) FY 1983 Planned Program: The results of the fiscal year 1982 tast and development programs will be 
analyzed leading to a hardening approach decision. The choice of the hardening approach to be used for the B-52 will 
be made in fiscal year 19^5 based on the results of the fiscal year 1982 program. The selected approach will be 
developed through Critical Design Review (CDR). 

4«  (U) FY 1984 Planned Program: A prototype hardening kit will be developed and installed on an aircraft and 
tested. Final technology findings and hardness verifications will be made available to adjust the ongoing modification 
program and to provide follow-on strategic bomber efforts an extremely valuable data base. 

5« (U) Program to Completion: Not Applicable 

6. (U) Milestones: 

A. Start Studies 
B. Dipole Testing 
C. Trestle Testing - Bauie Aircraft 
D. Trestle Testing - Offensive Avionics System/ 

Cruise Missile Carriage Aircraft 
hi. Alternative Approach Analyses 
F. Hardening Approach Decision 
G. Prototype Kit Installed 

Bate 

Fiscal Year 1978 
Fiscal Year 1979 
Fiscal Year 1980/1981 

Fiscal Year 1982 
Fiscal Year 1982 
Fiscal Year 1983 
Fiscal Year 1984 

7. (U) Resources ($ in thousands)! 

FY 1QS1 
Actual 

FY 1982 
Estimate 

aims 
Procurement 
UAM 

22,600 

FY  1985 
Egtisuvte 

13,567 
3010 
3400 

FY  1984 
Estimate 

33,401) 
69,900 
5,000 

Additional 
to Completion 

11,100 
962,900 
198,000 

Total 
Estimated 
Costa 

101,672 
1,032,000 

203,000 

452 
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Project: #2548 

Program Element: #1111jF 
DOD Mission Area: 113, Airborne Strike   * 

8.  (U) Comparison with FY 1982 Descriptive Sunmary: 

FY 1981 

ritle: Nuclear Hardness Study/Electromagnetic Pulse 
Title: B-52 Squadrons 

Budget Activity: Stiategic Programs, #3 

FY 1962 
Estimate 

RDTÄE 
Procurement 
O&M 

5010 
3400 

22,565 
20,000 

26 ,-600 

10,000 

FY 1983 
Estimate 

13,600 
66,300 
15,500 

FY 1984 
Estimate 

Additional 
to Complet-.on 

119,700 
83,600 

Total 
Estimated 
Costa  

83,865 
288,600 
109,100 

(U)    Procurement funding is delayed one year to   cake advantage of the results of the fiscal year 1982 system level 
test  of an Offensive Avionics System/Cruise Missile Carriage modified aircraft.    The increases  in  the  total  estimated 

t  costs are due  to  the inclusion of the comprehensive shielding design hardening approach. 
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Project:    #2570 
Program Element:    #11113? 

00D Mission Area:    113» Airborne Strike 

Title:    Electronic System Teat Set 
Title:    B-52 Squadrons 

Budget Activity:    Strategic Programs, #3 

(U)    DETAILED BACKGROUND AND DESCRIPTION:    The goal of developing automatic test equipment common to the Short Range 
Attack Missile and Air Launched Cruise Missile was highlighted in January 1976 when Strategic Air Command  identified 
its  requirements for such equipment.    In the Short Range Attack Miseile B trade study,  different options were evaluated 
to  find  the most cost-effective common test equipment for the Air-to-Ground Missile 69A,  Air-to-Ground Missile 69B, 
Air-to-Ground Missile 86A,  B-52 missile  related carrier aircraft equipment,  and B-l applications.    A preferred concept 
resulting from the study was a computerized automatic test equipment common to the two missiles and missile  related 
aircraft systems.    The Electronic System Test Set,   formerly the Integrated Computerized Test Set,  was selected to 
complement   the concept.    The advantages of common automatic test equipment,  in addition to effecting major changes  in 
projected  life cycle costs are:    growth  potential,   system software change flexibility  through on-line edit capability 
and   improved  operational  capability associated with  testing all aircraft and missile systems with a single  piece  of 
equipment. 

(U)    The Short Range Attack Missile Program Management Directive, September,  1976, directed the Short Range Attack 
Missile Syste-p Project Office,  to develcp the automatic test equipment common to the Air-to-Gruund Misaile-69A,  Air- 
to-Ground Missile 69B,   Air-to-Ground Missile 86A,  B-l gravity weapons, and B-52/B-1 munitions  related  carrier aircraft 
equipment.    The required  operational capability   for the Air Launched Cruise Missile also stated a need  for common 
automatic   test  equipment. 

(U)    wnen  the B-l and Short Range Attack Mibsiie B missile production were cancelled  in July 1977, all Short Range 
attack Missile B work except  the Electronic System Test Set was stopped.    Electronic System Test Set work continued 
and was expanded  to include  the Air-to-Ground Missile 109 which had  been introduced  into the air launched  cruise 
missile competition.    Thus Electronic System Test Set satisfies  the automatic   test equipment   requirement  for  the Air- 
to-Ground Missile 69A,   Air-to-Ground Miisile 86B,   Air-to-Ground Missile t09 and combination of the Short Range Attack 
Missile and Air Launched Cruise Missiles,   loaded  and  empty  launcher and  pylons,  and B-52 cwrier aircraft  eqjupment 
at   the  B-52  integrated  maintenance   facility. 

(t!)     A review completed   in November 1977 reconfirmed  the   requirement and  effectiveness of continuing the development 
of a  common act  of automatic   test  equipment. 

I   (u-'     HKUTKD ACTIVITIES;    The B-52 Offensive Avionics System modernization  program with new digital systems and  cruise 
m'aaila integration and  the  B-S?/3KAM weapon system will benefit  from this development effort.    The B-52/Short Range 
Attack Missile/Cruise Kiasile/Avionics   interface units developed unri«»r the program wn be checked  for maintenance 
corrective action using the Electronic System Teat Set. 

(U)    Support   for  the B-52 weapon system and  associated missiles will be performed  by   the Boeing Company under 
contract   to  the Aeronautical Systems Division  of  the Air Force Systems Couaand. 

Afi.' 
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Project:   #2570 
Program Eliiaent;    #11113F 

POD Mission Area'.    113,  Airborne Strike 

(U)    PitOGifAM ACCOMPLISHMENTS AND FUTURF PROGRAMS 

Title:    Electronic System Test Set 
Title:    B-52 Squadrons 

Budget Activity:    Strategic Programs, #3 

1.     (U)    ?Y  1901   and Prior Accomplishments:    Development of Electronic System Test Set began under the Short 
Range Attack Missile program element reacting to requirements for  integrated automatic test equipment.    The progrtt. 
was  intermpted  by B-l and Short Range Attack Missile B production cancellation decisions and a concomitant loss of 
funding.     In 1978,  the Electronic System Test Set development continued with  remaining Short Range Attack Missile B 
funds.    A total  of $1,999 thousand was  rerrogi antmed  into this project in fiscal year   '^78.    Hardware and system soft- 
ware development along with the fabrication cf the first seven Electronic System Test Set ESTS developmental sets 
will  take place. 

(ll)     In 1979,  the weapon system peculiar test package sets,  "*hich are an integral part  of the Electronic System Test 
Set,   began development by  the competing missile {subcontractors.    This effort consisted primarily of software and 
adapters.    In addition  the first production configured Electronic System Test Set entered  fabrication.    These  five 
seta will  be used  for qualification testing,  software validation/verification    and compatibility.    Total system 
capability for the B-b2G/H, Short Range Attack Missile,  offensive avionics system, and cruise missiles checkout 
continued   to be  funded by  this  project. 

(U)     In  1980, development of hardware and Short Range Attack Missile/cruise missile/carrier aircraft checkout and 
support  equipment  continues.    Any modifications   required  by  the uniqueness  of   the  cruise missile selected  for produc- 
tion were  being  incorporated  into a  final Electronic System Test Set configuration.     Funding shortfalls  in  fiscal 
year 1979»  not made up  in  the  fiscal year 1979 Supplemental Budget,  had  to  be  moved  into  fiscal year 1980.    This 
resulted   in a program slip cf approximately six months»   for the  fail capability.     Development efforts were  priori tired 
to  concentrate  on  the Air Launched Cruise Missile,   the missile  interface unit,  and  the Short Range Attack Missile  in 
that ordar« 

(U)     In  1981  development   required  for production deliveries  in  fiscal year 1961 will  be  completed  to rest  the scheduled 
initial  alert  capability date of September  1981 and  an  initial  operational  capability of December  1982.     The  fiscal 
y**ar 1981   program was  expanded  to  include  items not  completed  in  fiscal year  1980.    The efforts will  include develop- 
ment  of  the  remaining Air Launched Cruise Mijsile  test  package seta,  Short Range Attack Missile  teat package sets,   and 
missile   interface  unit  requiresents. 

?.     (U)     KY   1982 Planned Program:    This   is  the  last year of  the Electronic Syatea Teat Set  project.     Development 
is  scheduled  to  be completed.     Discrepancies discovered  during air  launch«*d  cruise missile and  offensive avionics 
ayatesa   integrated  testing will  be  corrected  during  this year.    Modifications  and/or addition»  to  this   test set »ay 
be   required  if  future generations  of cruiae missile«* a/e introduced  into  the Air Force inventor) 
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Project: #2570 
Program Element: #11113F 

DOD Mioaion Area: 113. Airborne Strike 

3. (U) FY 1983 Planned Program: Not Applicable 

4. (J) Program to Completion: Not Applicable 

$. (U) Hileatonea: Date 

A. Criticsl Doaign Review 
B. First Se Fabricated 
2, Syst< m Software Critical Design Review 
D. Planned Production Start 
K. First Alert Capability 
F. Initial Operation&i Capability 

6.  (U) Resources:  ($ in thousands)!/ 

Development 

FY 1961 
Actual 

11,100 

FY 1982 
Eatiaate 

5.800 

October 1977 
October 1977 
May 1978 
January 1960 
September 1981 
December 1982 

?Y 1983 
Estimate 

Title: Electronic System Test Set 
Title: B-52 Squadrons 

Budget Activity: Strategic Programs, #3 

FY 1984 
Eatiaate 

Additional 
to Completion 

*/ Does not include Short Range Attack Missile or Air Launched Cruise Missile contributory efforts. 

7.  (tJ)    Comparison with FY 1°H2 Deccriptive Summary: 

KY 1981 
FY 1982 
Estimate 

FY 1983 
fc'stiaate 

FY  '984 
Estimate 

Additional 
to Coopletion 

Total 
Estimated 
Costs!/  

«53.900 

Development 19,10^ 8,700 

\\$)    Total   esstiffiitt'^1  coc;a decreaae   m  a  result  of  reassessment  of depot   level  support  equipment  coc^e. 

Total 
Estimated 
Coots 

64,800 

45f 
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Project:    #2571 
Program Element:    #11113? 

DOD Mission Area:    11% Airborne Strike 

DETAILED BACKGROUND AND DESCRIPTION: 

Title:    B-52 Aircraft Modernisation Program 
Title:     B-52 Squadrons 

Budget Activity:    Strategic Prograna,  #3 

          The present B-52G/H aircraft ayatems were designed with technologies 
available  in the early 1950s and are consequently experiencing [_ ^increasing maintenance 
costs as  they continue to age.    The B-52 Aircraft Modernization Program focusts  on two primary objectives.    The first 
i3  the eventual   transition of the B-52G/H forceT J 
This  transition will require updates  to keep the aircraft operationally elective.    The second purpose  is  to ensure 
the  force  remains supportable through its predicted  life into the 1990s.    The 3hift of outyear miosion  requirements 
provided  by Headquarters Strategic Air Command and future aircraft problem predictions provided by Headquarters Air 
Forca Logistics Command have been incorporated into the definition and scope  of this program.     The project will 
coordinate planning,  definition,   integration,  and  eventual  flight  testing of  the  overall aircraft modernisation. 

The B-52 Aircraft Modernization Program (formerly Avionics Update - Phase Two)[_ 

In this context,   the B-52 Aircraft Modernization Program represents a  system«  approach  to  follow-on B-52 moderniza- 
tion  aimed  at   the eventual   transition of  the B-52 force[ 

A  complete aircraft and  misnion  requirement  evaluation was done  in  fiscal year 1990 and a  full scaie  engineering 
and  development  contract  is  scheduled  for  fiscal year  19^2.    Thus  far  the  following items are considered minimum require 
ments   for this  program:     radai1 system update,   integrated pilot/copilot  heading dipplays,  autopilot  update,  electro- 
optical  viewing systems update,  new  fuel  quantity  indicating system,  and  an  improved  environmental   control  syatem.    The 
rädar syste» anü  autopilot updates  »re  addressed  in separate  projects.    This  projoct will  incorporate any  related   life 
mtentsion/modernisaticn projects  idontified  in the Life Extension Study carried out   in fiscal year  i978. 

(U)    Defensive avionics systems  under development  in  other program elements  will  be  phased with   those actions to 
provide  a  total,   integrated  approach  in P-52G/H modernization efforts. 

(U)     HKLATKD ACTIVITIES:    The  program will   receive benefit  from the  oomplated   l** Lif* Cycle Cost Avionics  (PE 63705?), 
the   terminated  Electronically Agile Raaar (PE 6324IF) et fort,   the Standard  Precision Navigator (PE 64201?),  and  other 
related Research  and Development  efforts  under  the supervision of Air Force Systems Coumand,  and  contractor internal 
r*?;jöarch and  development efforta.    The  program objective  is  to meet   the   total  offensive avionice  update   requirement  as 
ntfited  in Strategic Air Command Required Operational Capability 6-75«     Ail  B-52 related Sia<sile >icvelcpment   programs 
rfill   be  integrated  with other offensive and  defensive  avionics update  project». 

')    VOHK  PERFORMED BY;    The avionics  study which  initially  identified avionics  subsystem»  for incorporetior;  into 
this   program was  accomplished  by Boeing Military Airplane Company.    The B-52 Offensive Avionics Sywten development 
program has  been aligned  to  the Boeing Military Airplane Company on a sole  source  basis.     Initial  deaign and  «Jafinition 
taaica  uider  the Aircraft Modernization Program has also been awarded  to  the  Boeing Military Airplane Company. 
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Project:    #2571 
Program Element:    #11x13? 

DJD Mission Area:     113,  Airborne Strike 

(U)     PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title:     3-52 Aircraft Modernization Program 
Title:"   B-52 Squadrons 

Budfcjt  Activity:     Strategic  Programs,   #> 

1.     (ll)    ?!  1961   and  Prior Accomplishments:    The Low Life Cycle Coat Avionice Study was  completed   in  fiscal  year 
1976 and  fiscal year 1977.    Fiscal y»ar 1973 work concentrated  on  the Offensive Avionics System program. 

(U)     In 1979,  the  package began with  trade studios,  system definition, and  initial system design.    Efforts   identified 
*n  the life Extension Study which  require developa«nt  or prototyping were  initiated under   the Aircraft Modernization 
Program tasking if  they related  to  the major headings of offensive  avionica,   offensive and  deferaive avionicb   integra- 
tion  crew  reduction,   o."  reliability,  maintainability,  ; nd  supportabiiity  problem. 

(U)     Ir   »iucal year  1960 Boeing Military Airpiano Compar^y was  put on  contract early in  fiacal year I960 to evaluate 
ope rat   onal   requirements,   logistical support  prrblens,  alternative £-52 missions,   and  to  recjttmend  alternative 
mc.Ufi<ation  options  depending  on  selected  B-52 outyear miaaiona.     Each option will aleo  include   recommended  aubcon- 
tracto»*  requirementsn    The  options will   be  presented  to Air Force and 0*"tice  of  the Secretary of Defenae agencies   for 
multiple   reviewu» 

(li)     In   1981  selected  aircrafc mod*?rnination  program options  were  put  into competitive  source  selection with Boeing 
Military Aircraft Company and Air Force Systems Command  'asking tentative  subcontractor selections.     An  initial 
full  scale  engineering development  contract  was  awarded   in  the  fourth quarter  of   fiscal year   1961.     Additionally, 
procurement   requests were   issued  for Research,   Development,  Test  and Evaluation  items   in  preparation  for system 
integration  and  software  development.     Basic  software» development  and   interface with   the Offensive Avionica System 
software  package  began  in  the Systems  Integration Laboratory  and Test Facility. 

(U)     ¥[  l!£l Planned  Program:     During the year,   full scale  engineering development will  continue  on  the 
various  rubaystems.     Preliminary Design Review  on  two  of  the  subsystems *ill  occur  in  the  second quarter  of  the   fiscal 
year.     Items/subset»  undergoing modification  procurement   in  1933 will  receive  *xtra attention  to ensure  completeness. 
Procurement  beginn   this  fiscal  y^,ar  on  the  fuel quantity   indicating system and   the  environmental   control  system.     Both 
eyatcm updates   require   immediate  attention  to maintain  force   readiness. 

5.     (ti)     -UXJ(**^ £l££5£J  Pf°grum:    Undated subsystems will  be   received  tor  checkout  and   integration  in  the Systeas 
Integration  Laboratory and   feat  Facility.     These subya^ema  and  associated software will  be   packaged  for development 
and  flight   teat  aircraft modification during  the   latter  part   of  th'a year.     Hadtr update  procurement will  ulao  b**gin. 

4.     (U)     FT   ISjM  Planned  Program:    The   remaining aubasts  will  be   integrated  into  the  flight   teat  aircraft.     The 
radar system update,   the  autopilot,   the*r  interface*»  and   interfaces with   the  other  aubeets will   be  totaliy   integrated 
and   flight   testing accompli »bed   during   this  >c»r. 
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Project:    #2571 
Program Element:    #11113? 

DOD Xisaion Area:     113,  Airborne Strike 

Title:     B»t>2 Aircraft Hodemitation Program 
Title:    B-52 Squadrons 

Budget Activity:    Strategic Programs,  #3 

b*     (U)    Program to Completion:    Curren*  planning shows  that by  the end  of  fiscal year 1984 an  integrated,   updated 
modification  ;<ackage  could  be   ready  for a  production  decision.     The  remainder  of  the  program will  be  conducting  fJight 
and   t*rouNd  testing  on  any other supportabili  y or miss.on  oriented   requirements  which may  be  added  at a   later date. 

6. (U)  Milestones: 

A. Definition/Trade Studied 
B. Initial ?ull Scale Engineering Development 

Coutracl 
C. Prototyping Initiation 
D. Production Decision - Total Package 
E. First Aircraft - In/Out 

7. (U)  Hesourcea ($ in thousands): 

Date 

Fiscal Year   1979-1960 

Fiscal Year 1961 
Fiscal Year  1983 
Fiscal Year  1984 
Fiscal Year  198-? 

Total 
FY   1981 FY  1982 FY 1983 FY   1984 Addit;onal Estimated 
Actual Estimated Estimated Estimated to Completion Coats 

HlTaE                                                   11,200 11,300 20,200 30,iO0 Cont Wot Applicable 
Procurement     3010 2Ö.700 39,900 44,800 TBD TbP 
ÜIH                     3400 200 5,300 Cont Hot  App'icaMe 

rt.     (li)     Comparison with  Ft   1962  Descriptive  Summary: 

hl»rsK                                                     6.200 23,500 27, *X) Cont Mot  Applicable 
Procuremrnt     5010 26,500 ?BD 

(U)     AJJ n  rwuult   of  fiachl  y^ar   19H2  Appropna* ion   reductions,   the Aircraft Itoderaiiatton  Program waa   rea  «pad   to 
reflect   the   fiacal  year   198?   funii n£   level. 
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Project:  #2601 
Program Element: #11113? 

DOD Mission Area:    113,  Airborne Strike 

Title:    B-52 Strategic Radar 
Title:     3-52 Squadrons 

Budget Activity:     Strategic Programs, #3 

DETAILED BACKGROUND AND DESCRIPTION:    The  forward  looking  radar  requirements  for  the B-52G/H  force  and strategic 
aircraft  in general were stated  in 1975 by Strategic Air Comnand. [_ 

Under the penetration 
missions  requirements,  a  rad^r system like the Electronically Agile Radar was  required,  developed,  and  tested. 
Installation,   integration,  and flight  testing  of an Electronically Agile Radar (EAR)  on a B-52 was  completed  in FY 
1980.     However,   the Electronically Agile Racier was judged  as  too sophisticated  and  expensive| 

But,  a  radar update  is still required) _, and  to solve Berious  reliability/ 
maintainability  problems with  the  existir^  radar subsystems.    ?hj.s  project  now  represents a  restructuring  of  the 
entire ?-t?2G/H radar update effort.   It will now concentrate on meeting radar subsystem mission and supporta'oilitv 
requirements  of  the Strategic Air Command and  the Air Force Logistics Command.    The  radar update  incorporated  into 
the  offensive  avionics  system program was  only an  interim update [_ _j 
Now, the regaining serious radar system problems oust be addressed and are the primary objectives of this project. 
The radar subsystem remains the most unreliable in the bombing navigation system. Air Force Logistics Command has 
singled  out  the  radar sys em as  unsupportable  in  the I . -   -  J ***  VTia&ry  problems  being in 
the  transmit/receive  sectior. and  antenna.     Because  these  parta  cf a  radar system are very  sensitive  to  capability and 
mission application,  updates were ttith^eld  in  the  offensive nionica  system project until  these  factorc were determined. 
.Sources  for many  replacement  component»  are  no  longer available.     Based  on  this  supportability  predictions,  Strategic 
Air Command ha*,   requested  the  raier system be  updated  prior  to   the  expected  nonsupportability  date.     Initiation 
of  the modification iJ  n'»w  planned  for 19^3« 

(U)     RELATE!) ACTIVITIES:    The  technology  for  this  i-adar update  is  based  on several  efforts:     The Forward  Looking 
Advanced Multinode Radar effort  under Program Dleaent S5203F;   the Multi-Mode Radar  performed   by   the Navy  and   the 
Reliable Advanced Solid State Radar of  the Advanced Avionics Project  (63203F);   the advanced  development Electronically 
Agile Radsr effort  (63241F);  and  the Low Life Cycle Cost Avionics  (t37W)  effort. 

(U.i    WORK  VKKFOHMK!) BY:    The Aeronautical Syatea Division,  Vright-Patte-son Air Force Base,  an organisation of Air 
Fore«TV.y;*teo3 Commai.*.   will  manr*-*«  the   project.    The   integration  flight   teat will   be  «cccapliahed  at Wichita,  KS,   by 
the  bo«ing Military Airplane Compary. 

(Ü)     Ph'XjRArt  ACCOHPLISHHEHTS  AND  KJTUBg  PKOORA.t;: 

*• ^ FT *96! and Prior Accomplishments: Low life cycle studies under Prcgram Element 637C*>F confirmed the 
ccat-cffeetivrnoaä of an tlectronicaily ,f;U« Radar like radar to fulfill tba requirement** of Strategic Air Command 
penetrating  bomber mission,  requirement a.     Flight  teats were  begun. 
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Project:     #2601 Title:     B-52 Strategic Padar 
Program Element:    #11115F Title:"   B-52 Squadrons 

DOD Mission Area?     113»,  Airborne Strike Budget Activity:     Strategic Programs,  #3 

(U) In 1979, the Electronically Agile Radar/B-52 flight teats continued. Built-in Teat/fault isolation tests were 
accomplished. The weapon system interlace trade study was begun to establish cost, schedule and risk of full scale 
development  for a modification program. 

(U)     In  fiscal year 1980,   flight   te3*s were  completed and  test aircraft demodifixation WRö  initiated.     The  remaining 
funds were used  to carry out  an analysis   to define  radar alternatives  that better match  the  revised  outyear mission 
objectives of  the B-52G/H force. 

(U)    During fiscal year 1981,  identification and   laborat-rj   testing of  the selected   radar modifications began. 
Software  development and  test  for all   radar modes vas  i*    .iated.     Initial  Pull Scale Engineering Development  began. 

2.     (U)    PY   19B2  Planned  Prograt.:    The  Initial  Pull Scale Engineering Development  phase will complete and  Full 
Scale Development will  co-nmencc  nri  be carried  through Preliminary Design Review,    hock-ut.  in preparation  for aircraft 
modification will also  take  piace  this year. 

through Critical 
shocked  in 

ted  procure- 
year. 

t.     (U)     PV   1984  Planned  Program:     Coraponont  qualification  testing will be  completed.     The  updated   radar pickage 
will   U?   put  into   the-  flight   teat  aircraft  and  integrated with  other Aircraft Modernisation ?iogna   rubeets.     Flight 
testing will   initial«  and   complete   this  year. 

'>.     (U)     Program to Completion:     Project 2601 will  complete   the engineering development,   flight   test,  evaluation 
"ttd  quhl l f ir^tiun  of  an updated   radtr   for   the B-*>2 weapon  system. 

(U) Milestones: 

A. :IAC  HOC 6-75  Approved 
i.- Initiation  of Engineering 
C. Completion  of Advanced Development  (6^241/1»113F) 
D. Critical   Design Hoview 
K. :Uart  Antenna Modification 
r'. Start A Complete  /light Testing 
Ü. Start  Aircraft Modification 

Date 

December 1976 {Electronically Ajile Radar) 
October 1979 (Electronically Agile Radar) 
January  19BO (Electronically Agile Radar) 
Piacal Year  1981  (Radar Update) 
Fiscal Year 196? (Radar Update) 
Fiscal Year 1984 (Radar Update) 
Fiscal Year »964/1965 (Red-r Update) 
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Project:    #2601 
Program Element:    #1U13F 

BOD Mission Area:    113, Airborne Strike 

7•    (U)    Resources ($ in thousands): 

PY 1981 
Actual 

R1/T4E 
Procurement    3010 

3400/540 

5,386 

PY 1982 
Estimate 

21 ,000 

8.     (U)    Comparison with FY  1982 Descriptive Summary 

KDTAE 

FY   1981 

6,100 

FY 1982 
Estimate 

21,200 

FY 1983 
Estimate 

29,600 
20,900 

FY 1983 
Estimate 

20,000 

Title: B-52 Strategic Radar 
Title:' B-52 Squadrons 

Budget Activity: Strategic Programs, #3 

FY 1984 
Estimate 

11,000 
78,700 
2,900 

FY 1984 
Estimate 

Additional 
to Completion 

5,600 
345,400 
58,800 

Additional 
to Completion 

16,600 

Total 
Estimated 
Costs 

74,086 
445,000 
61,800 

Total 
Estimated 
Costs 

65,400 

(U)    The  project  funding has been  increased  to maintain the development  program and  the associated  modification  programs 
for  the B-52G/H ahead  of the  logistical   reliability/aupportability  problems and  in concert with  the   latest  strategic 
miaaior;   requirement»  for  the B-52. 
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Project: #2633 Title: B-52h Cruiae Missile Integration 
Program Element: #11113F Title: B-52 Squadrons 

DOD Mission Area: 113» Airborne Strike Budget Activity: Strategic Programs, #3 

(U) DERAILED BACKGROUND AKD DESCRIPTION: This project provides as external and internal cruise missile integration 
and carriage capability for the B-52H. Program meets requirement to provide a fiscal year 1986 initial operational 
capability. 

(U; RELATED ACTIVITIES: The current ongoing air launched cruise missile development, procurement and B-52G 
modification programs for cruise missile carriage, offensive avionics system, and observable differences/functionally 
related observable differences are relat3d activities. The B-52H is currently being modified with the offensive avionics 
system. The Common Strategic Rotary Launcver (PE 63258F) is being developed for internal carraige of cruise missiles. 
Development will be completed to meet the initial operational capability d^te of the B-52H with external and internal 
cruise missile carriage. 

(u) W0RK PERFORMED BY:  The Aeronautical System Division, Wright-Patterson Air Force Base, OH, and organization of 
Air Force Systems Command, will manage the project. The contractor is the Boeing Military Airplane Company. 

fu)  PHOGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS: 

1. (!i) FY 1981 and Prior Accomplishments: Not applicable. 

2. (U) FY 1982 Planned Program: During this year, modified B-52G data will be uted to initiate a B-J2H cruise 
miasilj integration program. Data on aircraft compatibility and carriage interfaces wich t',\& B-52K will be obtained. 
Initial flight test planning will be accomplished. 

3. (li) FY 1983 Planned Program:  In this year, test aircraft modification for external carriage will be 
completed i>tr\  misaiie carriage and launch will be accomplished.  Internal carriage development will continue. 
The necessary data to start the aircraft modification program for external carriage will be obtained. 

4*  (U) FY 1984 Planned Program: External carriage aircraft modification will begin and internal carriage 
development will pr:gr«as toward completion. 

5-  (U) Program tr  Completion. The Cf»»mon Stratogi Rotary Launcher will be installed for internal carriage. 

6.  (II) Miles-ones: DATA 

A. Development Program Fiscal Year 1982 - 1983 
B. Modification Production Decision        Fiscal Year 1984 
C. Internal Cruise Missile Carrie,?» 

Installation Fiscal Year 1985 
D. First Operational Capability fiscal Year 1986 

-iß? 

- • ■ ■ ..-««e«**:« 
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Project: #2633 
Proprem Element: #11113F 

DOD Mission Area: 113» Airborne Strike 

7. (U) Resources ($ in thousands): 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

BMTE , 2,000     33,300 

8•  ('J) Comparxson with FY 1982 Descriptive Summary: 

FY 1981 
FY i982 
Estimate 

FY 1983 
Estimate 

RDTÄE 15,000    31,900 

Title: B-52H Cruise Missile Integration 
Title: B-52 'Squadrons 

Budget Activity: Strategic Programs, #3 

FY 1984 
Estimate 

4,800 

FY 1984 
Estimate 

Additional 
to Completion 

Additional 
tc Completion 

Total 
Estimated 
Costs 

50,100 

Total 
Estimated 
Coats 

46,900 

(U) Cost increases are due to adaption of the Common Strategic Rotary Launcher for internal carriage. 
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Project: #2692 
Program Element: #11113F 

DOP Mission Area: 113, Airborne Strike 

Title: B-52 Autopilot 
Title: B-52 Squadrons 

Budget. Activity: Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION: The basic B-5? autopilot tschnologj daces back to World War II.  In the 
early 1960's, its functions were expanded <,o include the Low Level and Aerial Refueling modes. The Mean Time Between 
Failure for the existing system is about 15 hours. The age of the autopilot has made it extren:3ly difficult and costly 
to maintain. The autopilot has been plagued with unscheduled pitch up/down on Low Level and Aerial Refueling modes, 
roll wallow, erratic aerial refueling operation, and yaw oscillations. Of particular concern are the extremely narrow 
safety margins in the Low Level and Aerial Refueling modes. The project will provide autopilot updates which will 
improve reliability, maintainability, and safety to an acceptable level by providing new line replaceable units 
combining the functions of sevoral existing units that are high failure items and containing a model pitch channel 
with appropriate comparators. A redundant pitch fcrce transducer and a second altitude source will also be included. 

(i!) RELATED ACTIVITIES: Outputs from this project will be integrated with other subsets of the Aircraft Modernization 
Program {Project 257M ) • 

(U) WORK PERFORMED BY:  The Aeronautical Systems Division, Wright-Patterson Air Force Base, an organization of 
Air Force Systems Command, will manage the project. The integration of flight test will be accomplished at Wichita, 
KS, by the Boeing Military Airplane Company. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Began Initial j?ull Scale Engineering Development, Phase One, to 
deaign and integrate the updated autopilot system. 

2. (U) FY 1982 Planned Program: Phase Two of the Initial Full Scale Engineering Development will be completed 
through Preliminary Design Review. Prototyping in preparation for aircraft modification will be accomplished. 

5. (U) FY 1983 Planned Program: The Full Scale Engineering Development will be completed through Critical 
Design Review and qualification testing will be initiated. Tho updated system will be integrated with other moderniza- 
tion projects prior to flight test. 

4.  (U) FY 1984 Planned Program: The autopilot package Kill be flight tested this year following test aircraft 
modification.  Project will complete «-his year. 

''•  ( ') Program to Completion- Aircraft mcUfi^at'on initiated. 

6. (U)    Milestones: Date 

A.     Definition/Trade Studies/Contractor Selection 
H..     Flight Teatii-g 
C.     B-52G/H Modifier„ion Start 

Fiscal Year 1981 
Fiscal Year "*H 
Fiscal Year 1985 

*r>? 
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Project: #2692 
Program Element: #11113F 

DOD Mission Area: 113, Airborno Strike 

7.  (U) Resources ($ in thousands): 

FY 1981 
Actual 

Procurement 3010 
3400 

12,300 

FY 1982 
Estimate 

i4,C00 

FY 1983 
Estimate 

15,700 

8.  (U) Comparison with FY 1982 Descriptive Summary: 

FY   -.981 
wy 19Ö2 
Estimate 

liDTÄE 
Procurement    3010 

3400 

12,50C 16,600 

FY 1983 
Estimate 

15,700 
8,000 

100 

Title: Autopilot 
Title: B-52 Squadrons 

Budget Activity: Strategic Programs, #3 

FY x984 
Estimate 

FV 1984 
Estimate 

Additional 
to Completion 

198,600 
TBD 

Additional 
to Completion 

26,100 
2,600 

Total 
Estimated 
Costs 

42,000 
198,600 

TBD 

Total 
SrtiTited 
C03fr8 

44,800 
42,300 
2,700 

(U)    The  previous  project  estimate was based  on B-52D procurement beginning in fiscal year  1983•     B-52D modification 
has  been deleted and  procurement  for  the B-52G/H will  be^in in  fiscal year 1985. 
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Budget Activity: Strategie Programs #3 
Program Element: 11113F - B-52 Squadrons, Project 2406, B-52 Offensive Avionics System (OAS) 

Test and Evaluation Data 

1.  (U) Development Test and Evaluation: The Offensive Avionics System test program is ä combined Development 

Test and Evaluation/Initial Operational Test and Evaluation effort extending through fiscal 1982. The flight testing 
portion began in September 1Q80 with completion scheduled for September 1982. Between October 1981 and January 
1982, combined OAS and Air Launched Cruise Mibsile (AJCM) testing will continue with four ALCM launches using Block 

Zero software. During the remainder of fiscal 1982, the test aircraft will be modified with a third avionics control 
unit and configured with Block One software culminating in three ALCM launches, one Short Range Attack Missile launch 
and live gravity weapon releases. 

(U) The objective of the B-52 Offensive Avionicp System program is to «eat and evaluate the operational effec- 
t^-vtmesB and operational suitability of the selected Offensive Avionica System package including the integration of the 
Air Launched Cruise Missile and Short Range Attack Missile. The test environment will represent the actual combat con- 
ditions as close as possible using a modified B-52G. Operational deficiencies will be identified *md changes/tradeoffs 
will be recommended.  Information will be provided for refining training concepts, refining tactics, techniques and 

doctrine, updating publications, and refining operating and support cost estimates. 

(U) The tent teen crewmembers is drawn from the mainstream of the Strategic Air Command crew force in order to 
provide a more realistic appraisal of the new equipment. 

(U) The program provides an update to the B-52G/H offensive avionics package. The effort will include design, 

fabrication, and integration of an offensive avionics system for a flight test evaluation program leading to a Class V 
modification to the B-52G/H fleet. 

(U) The new avionics systems will include as a minimum, but not be limited to, the addition and/or modification of 
the following systems/capabilities: 

a, (U) Attitude and heading reference system - Replace present heading and attitude systems with a more 
reliable, accurate system. 

b. (ll) Radar altimeter - Replace radar altimeter with a more reliable syateiu capnble of performing terrain 
correlation. 

c  (U) Digit«] processor(a) - Replace present analog bombing navigation system computer* providing bobbing, 
navigation, and air launched missile computations. 
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Budget Activity:    Strategie Programs #3 
Program Element:    1J113F - B-52 Squadrons,   Project 2406,   B-52 Offensive Avionics Syster. (OAS) 

d.     (U)    Military-Standard-1553A Data Bus - Insures  resultant  system architecture will  meet Air 
Force digital  time division multiplex standard. 

interface. 
e.     (U)    Controls and  displays - Provide necessa.^   controls ani  displays  to ensu/e  proper man/machine 

f. (U)    Doppler Velocity Sensor - Replace  present APN-89A Doppler radar with  the common strategic doppler. 

g. (U)    Mapping radar modification •   Modify  the present  radar »vstem to improve performance,   reliability, 
and  ■      itairability. 

h.     (U)    Inertial navigation capability - Provide an inertial navigation capability sufficient to meet  the 
stated   requirements  in Strategic Air Command Required Opt rations! Capability 6-75  *"or a high precision navigator.     The 
capability must  be Air Force-qualified  and  nuclear hardened  to a*?ted  requirements.    No Research Development Test and 
Evaluation (DTAE)  funds are  provided  for either nuclear hardening or prototype systems other than United States Air 
Force government  furnished  equipment. 

i.     (U)    Terror» cot relation -   An operational  evaluation of terrain correlation as  a navigational  aid  in  the 
performance of  the strategic mission. 

j.     (U)     Air   launched mi3sile(s)/aircraft  avionics  tie-in -  Integration  of development  software/hardware 
required   to support air launched  missile delivery. 

(li)    The  development  contractor   is  the  Boeing Military Airplane Company in Wichita,  Kansas.     *he  DTÄE service 
program manager  is   the Aeronautical Flyateft Division at Wright-Patterson Air Force Base,  Ohio.    The Operational Teat 
and  Evaluation  VCTäK) agency  is   the Air Force Teat  and  [-valuation Certer at Kirtland Air Force Baee New Mexico.    mhe 
teat   location will   be  the Boning Wichita  plant  13 anu   the Air Fr.rc« Flight Teat Center,  Edwards AFB,  California. 

(U)     Particular   emphasis  will  be   placed  on  testing the operat*oo*l  effectiveness of the  fault detection/iaolation 
capabilities of  the  r;eu equipment.     Initial Operational Te*t and Evaluation (IOTAS)   test   team personnel »till maintain 
the  updated  avionics  system uain; the same available organizational/intermediate  level   techniquea/equipment  that  are 
to  be  used  when  the  system is deployed 

(U)     Preliminary vuiiiatec   technical  orders will be   provided  to DTAE/IOTAE teat  team personnel   to perform main- 
tenance associated with  the new s>atemp.    These  technical orders will  be verified during DTAE/IQTaE to provide  final 
tech d«t*   for syaten deployment. 
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Budget Activity:  Strategic Programs #3 
Program Element:  11113F - B-52 Squadrons, Project 2406, B-52 Offensive Avionica Syatem (OAS) 

(U) An evaluation of software for the B-52 OAS will be performed by the software assessment team at Boeing 
Military Airplane Company and Oklahoma City-Air Logistics Center (OC-ALC). In the test team, contractor development 
and test activities, as well as flight testing, will be monitored to assess software performance and suitability 
factors. The effectiveness of software development tools to support future software maintenance will also be assessed. 
At OC-ALC, computer programs and the associated documentation will be evaluated to judge their adequacy for uoftware 
main!enance. 

(U)  In addition, a limited simulation capability for the OAS computer complex is planned to allow some performance 
evaluation of OAS Operational Computer Programs. This activity ilso begins a buildup of Air Force expertise at 
OC-ALC on which to base future organic support for B-52 OAS software. 

(U)  A high degree of similarity exists between the items tested during Development Test and Evaluation (DTÄE), 
those tested during Initial Operational T«st and Evaluation (I0TÄE), and those in the production configuration.  Except 
for minor installation and wiring differences, the subsystems should be completely interchangeable.  Software will be 
continually updated with test findings. 

(U)  Helow are sections for special items of concern which will \n  evaluated and will affect the Test and Evalua- 
tion portion of this program. 

a. (U)     Reliability: 

(1) (U)    Primary  Mission Equipment nhall have a minimum mear   time between  failure  of 43 hours  evaluated 
by  burn   in,   qualification  testing,   ground  tests,   and  flight   teats. 

(.'.')     (U)     Interface equipment  shall have a minimum mean  time between  failure of 2500 hours. 

(3)     (U)    Aircraft  installed equipment  shall have a minimum mean  time  between  failure of 400 houra. 

b. (U)     Maintainability: 

(i)     (U)    The   total  "on   tircraft*  maintenance  time  for ne* equipment  shall not  exceed   140 hour» per 1000 
system operating houru. 

(2) (U)    The mean  tiiM   to   restore  failed  equipment "on  aircraft" ahaxi ~ot  exceed   1 h^ur. 
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Budget Activity: Strategie Programs #3 

Program Element:  11113F - B-52 Squadrons, Project 2406, B-52 Offenbive Avionics System (OAS) 

(3)  (U) The mean time to restore failed equipment at the intermediate level shall not exceed 1.5 hours. 

c.  (U)  Environmental Qualification Testing: 

(l)  (U) All new primary mission equipment will be tested for explosion proof, temperature shock, 
temperature-altitude, vibration, shock, acoustics, humidity, sand and dust, fungus, salt atmosphere, moisture, 
radiation, and overpressure using the appropriate Military-Standard. 

71'C. 
(2)  (U) Vibration testing includes 11 hours of random vibrations at two temperature levels, -55* and 

d. (U)  Test Flights: The program has combined Development Test and Evaluation/Initial Operational Test 
and Evaluation (DTÄE/IOTÄE) flights.  The DTÄE testing has included 71 flights to date. 

e. (U) Management:  The test and evaluation program management for the OAS and air launched cruise missile 
integration is described below. 

(i)  (U) The development portion is a combined DTÄE/TOTÄE program and will continue through the full 
scale engineering and development contract.  The test portion is from September 1980 through September 1982.  The 
overall program manager is the Strategic Systems System Program Office (ASD/H) who is also in charge of DTÄE. 
Air Force Teat Evaluation Center (AFTEC) is responsible for the IOTAE. 

(2) (U) Beyond the DTäE/IöTäR program, a Follow-on Operational Test tnd Evaluation (FOTAE) is planned 
with two phases. The first phase, January 1982 to December 1983, will be the responsibility of AFTEC. After Initial 
Operational Capability (IOC), Headquarters Strategic Air Command (SAC) will begin the eecrmd phase. 

2.     (U)  Operational Test and Evaluation Data: 

a. (U) Testing began in September 1980 and continued throvgh 25 September 1981. 

b. (U) The teßt was combined DTAK/IOTÄE and used one OAS - modified B-52G aircraft which »Used t"rc* the Boeing 
Military Airplane Conpany/McConnell AFB, Kanaaa facilities.  Test ranges uoed included ¥hi *e ^ndrs HissUr Hang«. 
Nelii» Range, ''tab Test and Training Hange, anü T,  pah Teat Hange,  toeing Hilita/^ Avrplane Company is til« prim*? 
contractor.  The Air Force Test and Evaluation Center (AFTEC) had overall responsibility for the J0T*E.  SAC.  Air 
Force L)giatica Conunand (kflC)  and Air Triining Command (ATC) provided personnel to the test tea«.  The objectives of 
tht> I'JTÄE were to: 
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Budget Activity: 
Program Element- 

Strategic Programs #3 
11113F - B-52 Squadrona,  Project 2406,   B-'j2 Offensive Avionics System (0A3) 

(1) (U)    Evaluate the operational effectiveness of the OAS-modified B-52 to perform the Strategic Air 
Command.  (SAC)  operational mission (i.e.,   quick reaction  launch,  air alignment  of  the  inertiai measurement unit,   tanker 
rendezvous,   ove.-water flight,   landfall  fir,  weather avoidance,  high and  low altitude navigation,  high and  low altitude 
gravity weapon delivery,   simulated and actual missile  launch [Short Range Attack Missile/Air Launched Cruise Missile 
(SRAM/ALCM)],   interoperability,  and poststrike  recovery^. 

(2) (\i)    Evaluate  the operational suitability of  the OAS  (i.e.,   system reliability,  maintainability, 
aupportability end availability).    Reliability and maintainability data was collected during in-flight and  ground 
operations  of  the system and normal maintenance operations.    Additional  maintainability events were  conducted  to 
explore  the whMe  range  of normal  operational maintenance events. 

(3) (U)     Identiiy system characteristics or deficiencies which significantly ia.pact  operating and support 
(0ÄS)  costs.     Identify operational  deficiencies.    Recommend and/or evaluate  changes or tradeoffs  in production 
configuration.     Evaluate  the  effectiveness of  the computational  subsystem software,  to include  functional  performance, 
degrade! mode operations,  and software man-machine  interface. 

c.     (U)    All minor support  equ-pment was evaluated  during the  test.    Minor changes were  recommended  and made  to 
several   items,  and  two  items were  completely  redesigned.     Several  items  of major support equipment   received  only 
cursory evaluations as   they were not  available until  late  in  the  program.     Additional  evaluations will  be  performed 
during Follow-on Operational Teat and Evaluation (FOTäE).     During Initial Operational Teat  and Evaluation (lOTAE), 
intermediate-level  maintenance >as  pe-formed   largely by the contractor using special  equipment.    Consequently, 
estimate«  of operational   reliability and maintainability  for this  level  of maintenance will  be degraded.    Supporta- 
bility of  the  test  sets will  be  evaluated during FOTAE. 

a.     (U)    The system and subsystems  tested were  preproduction  configuration.     "Patches"  to jystem software were 
made during  the  teat and  included  in  the  operational  system.     Operational   f-   ,  and Evaluation  (0TÄE)  operations  and 
mftint-eriance  personnel  wore   representative  of user personnel. 

e. (l!)     With   the con -urc« ncy of  the  full  scale development  and  production programs,   some   long-lead  production 
decisions  were made  pr.\*jr  to  the  completion of  flight   testing.     One  hundred  sets  of aircraft  equipment were  on 
contract  and  the  firat   three aircraft were modified  before  the   test  erded. 

f, (U;    Continued  Development Teat and Evaluation 'DTAI)/0?4F of  the OAS system will  be  conducted  at  Edwardf 
Arb,  California   from Octoher-Deeeaber  I'fcU.     This  teat will  combine with ALCM  testing to  becoee   the  Integrated 
Weapon Systea (IWS)  program,    A major modification  to the OAS coaster program will  oe  tested during aid-FT 32 and 
the  Itf.1'  FOTaK will   be conducted  during  the FY 82-83  tiaefrtme. 
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Budget Activity: Strategic Programs #3 
Program Element: 11113F - B-l>2 Squadrons, Project 2406, B-52 Offensive Avionics System (OAS) 

g.  (U) Seventy-four sorties and 640 flying hours iere expended in support of the test. Three dedicated Initial 
Operational Test and Evaluation (10T&E) sorties designed around stardard SAC operational missions were flown.  In 
addition two Air Launched Cruise Missile (ALUM) and two Short Hange Attack Missile (SRAH) live launches and four 
gravity weapon shapes were dropped to compare actual with simulated release activity. 

h.  (U) Over 1K0 service reports have oeen written on system deficiencies. Numerous fixes have been verified 
and tested; however, som^ fixes will have to be tested during the Follow-on Test and Evaluation (P0TÄE).  Major 
deficiencies exist in the radar system. 

i.  (U) No definitive statements can be made at this time on systt .1 reliability and maintainability. Much of 
the limited data is in analysis; however, apeciific comments will be in the final report to be published November- 
December 19B1. 
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Budget Activity:    Strategic  Programs #3 
Program Element:    11113F - B-52 Squadrons,  Project 2*<06,  b-52 Offensive Avionics System (OAS) 

3* Systems Characteristics:    The  following are general characteristics of the new offensive avionics systems to 
be modified by the B-öüG/H aircraft. 

~$M B-52 Offensive Avionics System 

in».ii« r 3 ?*» 
N«vtaat«*"« tana«!« <i 

1(1} 

MM. SIO-ltUA 
Dato »AM 

•   l««*a r.mr* >mu» >—mum   ■* *—-. n 

B-52 Offensive Avionics System 
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473 

« . w». 



FY  1983 RDT*E DESCRIPTIVE SUMMARY 

Program Element:    #1114?F 
DOD Mission Area:  Airborne Strike,  #113 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 
Project FY 1981 
Number      Title Actual 

TOTAL FOR PROGRAM ELEMEifT 20,145 
2214        Improved Aerial Refueling Systeme 1,714 
2391        Avionics Modernization 2,231 
2469        KC-135 Reengining 16,200 

Title    KC-135 Squadrons 
Budget- Activity    Strategic Programs,   #3 

FY 1982 
Estimate 

30 ^ÖOÖ* 
2,300 
2,800 

24,900 

FY 1983 
Estimate 

28,950 
2,6 50 

26,300 

FY 1984 
Estimate 

11,792 
3,392 

8,400 

Additional 
to Completion 

Continuing 
Complete 
Complete 

Total 
Estimated 
Costs 

90,787 
9,956 
5,031 

75,800 
Does not  include $1,780K for Fuel Savings Advisory System 

(U)    BRIEF DESCRIPTION 0? ELEMENT AND MISSION NEED:    The use  oC aerial  refueling is   fundamental  to  strategic,   tactical  and 
mobility operations  ?n support  of national strategy.    The 25 year old KC-135A  tanker —  the  cornerstone  of  the United 
States Air Force aerial   refueling force — must  be modernized  if it  is  to  continue  to  carry out  this  role.    The  objective 
of  the KC-135 Squadrons Element  is   to  assess and  apply recent   technology improvements  to  the KC-135A,   where  it   is  feasible 
lo  do so.    The most essential project  is 2469  - KC-135 Reengining.    The present J57 engine  is  old,  deficient  in  thrust, 
environmentally  unacceptable,  and  fual   inefficient.    Replacement with  the selected CFM56 and   the accompanying moderniza- 
tion«  will eliminate  these problems and add new capability and service  life  to  the aircraft.     Improved  aerial   refueling 
systems will permit safer and more  efficient  transfer of*  fuel   co  receivers and  add  interoperable  refueling systems   to  be 
compatible with NATO/Nav" receivers. 

(y)    BASIC FOR FY  1983 RDTA»; REQUEST:    The  primary 1983 effort  is  th*  iinal developmental   testing on  the  first CFM56 
reengined aircraft —  the KC-135R.    The aircraft will  complete  flight  test and  follcw-on operational   teat  at  selected 
Stretagic Air Command  bases.     Follow on KC-135R modification kits  will be  ordered  for approximately 13 more aircraft  at 
jrojectea  funding  levels.    5CC-135H  funding has   received Air Force Systems Acquisition Rev if s Council  (APSARC)  and 
Independent Coat Analysis  review.     In addition,  the Improved Aerial Refueling System (IARS)  project will complete  final 
HID integration on  the  improved   boom nozsl«,  hose   reel  system and  boom control  improvements. 

(U>     COMPARISON  WITH  FY   1982  DESCRIPTIVE SUMMARY: 

?(eae--.rch,   Development,  Test   and  Evaluation 
Procurement (Aircraft)   (Quantities) 
Operation*  and Maintenance  (Pg I72207P) 

(U)  OTHER  APPROPRIATION  FUNiUi: 
K ■ * -1 55 Reeng i nl ng 

Procurement  (Aircraft)• 102,^00 246,800(9)     584,600(TBD)1 ,341 ,035(56)     Continuing K/A## 

Installation (PE #72207) 2,7UO <.40O 12,500 Continuing        R/A## 

*  Includes   initial  spares.     FY HS  buy  is ?0-?3 aircraft depending or. support  equipment   requirements. 
•• Tot*U   profc'raa for acquisition  in FYDP is *'>,005,910 (300 a'reraft) with $147,900 in associated  installation;   program 
planned   to  continue  at 72 aircraft  par year until   fleet   ia   reengined. 
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Total 
rt i98i FT 1982 FY  1983 FY  1984 Additional Estimated 

ilstiaate 
■«1,900 

Estimate 
30,100 

Es tiaa to- to Completion 
46,500 

Coats 
23,414 144,550 

102,500 246,800 
3.300 

N/A N/A 354,300 
3.530 
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Program Elemnt;    #11142F 
DOD Mission Area:    Airborne Strike,  #113 

Title:    KC-135 Squadrons 
Budget Activity  Strategic Programs,  #3 

(U) DETAILED BACKGROUND AND DESCRIPTION:    The ongoing wing reskir structural modification will extend the KC-13? service 
l'fe   to approximately the year 2Ö40.    However,   present  performance,  avionics,  and  efficiency shortcomings  exist which 
must ba corrected.    The KC-135 is c/ripped with underpowered,  old technology turbojet  engines  rendering ad»e:se  environ- 
mental   noise and smoke,  high  fuel  consumption,  deterioration due  to age,  and  increasing maintenance costs.    These charac- 
teristics restrict operations,  limit operational  use to  less than optimal  performance,  place an increasing burden on 
Operation and Support  funds,  and   reduce safety  factors.    Tnie  program element's objective  is  to enhance KC-135 operations 
by elimination of  the abo"e deficiencies.    Specifically,   improved  refueling systems will afford   faster  fuel   offload   to 
receivers  and  safer operations at  critical  times,  and avionics modernization will   allow us  to complete  the mission more 
efficiently and  safely.     Reengining - a  fundamental   requirement - accomplishes significant  improvements  in capability, 
operational  flexibility,  energy consumption  reduction,  environmental  protection,  and will provide significant Operation 
and  Support  cost  savings.     (See the separate  reengining description attached.)  In summary,  a modernized KC-135  is  the 
goal. 

(l!) RELATED ACTIVITIES:  Program element. 72207 contains  the  installation labor funding  required  for  the KC-135 reengine 
project. 

(,J) WORK PERFORMED BY:    The KC-135  reengining prograr. is managed  by the Aeronautical Systems Division of  the Air Force 
Systems Command,   located t?t Wright-Patterson Air Force Base,  OH.    The prime contractor is  the Boeing Military Airplane 
Company,   Wichita,  KS.     The  engine manufacturer   is  the CFrf Company,  a  partnership between G- neral  Electric  of  the United 
States and Snccina of France. 

(U)  PROGRAM A:,VüHPLI.SHMKNTS AND FUTURE PROGRAMS: 

1-     (U)     FY   1981   and  Prior Accomplishments:     Improved  aerial   refueling systems entered   full scale  engineering 
development   and   feasibility  flight   testing  of  the  hcse   reel  system while completing flight   testing of more  efficient 
offload   pumps.     Retaining (see attached  summary  for  full description)  completed  the Critical  Design Review and  engineer- 
ing  for  the   first  production aircraft.     Procurement  of the  first aircraft  hardware  has been accomplished.    The additional 
funds   provided   by Congress  procured   looling and   long  lead  materials  for fcl low-on KC-1?!:R production.     Avionics modernisa- 
il on moved   into   full  scale engineering development of an  improved cockpit design and was  integrated   lnto  the Fuel Savings 
Advisory System specification. 

:'*   (ü-     n  19H? Planned Pr>graa:     In  full scale engineering development   the  improved   boom,   improved   nozzle,  and  ho»« 
rtM-l   vy-*tem will  complete   feasibility  flight   testing.  Support equipment will   be developed.     Reengining integration end 
fabrication ;f  the   firat  aircraft  continues  in  preparation  for ground  flight  and  teat.     Foiiow-on  procurement  of approxi- 
mately nin«   reengining kits  and  associated attri-up costs   for fleet     >tification begins.    Avionics   full  scale  engineering 
development   should   b*- complete   and  production will  bt»  initiated. 

'•   ^;;       FY   ' )83 Planned Program:     Improved  serial   refueling systems   , 'oductict*  *nd  any appropriate  residual   research 
anl   development   as  appropriate  on   the  boom nozzle  and   buoa control   improvements will  be accomplished.     Production  funds 
required wiU   **> determined.    The  reongined  eenfiguration •*ilI  be certified  and  flight   tested  and  follow-on  teat and 
evaluation will  be  completed   by September  1*3.     funds  «r* added  for  this  effort.     Residual   research and  development  and 
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Program Siemes:  *11142F 

DOD Mission Area:  Airborne Strike, »113 
remaining production Integration engineering will be accomplished. 

Title:  KC-135 Squadron» 

Budget Activity   Strategic Programs, #3 

<•• (U)  FY 1984 Planned Program:  Improved aerial refueling system research and development on the hose real should 
be comolete.  A modernized aerial reJuellng system for the KC-135 will be in the installation process, if funded.  In 

avionics, modification o; the aircraft cockpit with FSAS will be in progress.  Reenginlng is a continuing modification. 
See project summary on KC-135 reeagining for detailed funding requirements. 

5. (U)  Progran to Completion:  KC-135 reenginlng and Improved «trial refueling sy*cents procurement will continue to 
fleet tetrofit.  Reenginlng optimum rate is 72 aircraft per year which is concurrent with the ongoing wing regkin program. 

6. (U)  Milestones;  Pot applicable. 
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Project:    #2469 Title: KC-135 Reengining 
Program Element:  #U142F  Title: KC-135 Squadrona  

DOD Mission Area:    Airborne Strike, #113 Budget Activity    Strategic Programs, #3 

(U)  DETAIL2D BACKGROUND AND DESCRIPTION:    The Air Force operates 615 primary KC-135 aircraft,  all  of which are required 
tc support the strategic bomber and  reconnaissance forces committed to  the general war plan.    These same aircraft are 
also  tasked in a host of contingency plans to piovide  for the deployment tad employment of our tactical fighter force 

v and  to provide critically needed  refueling to   the  »»Iriift  force as well.    Numerous  studies confirm that we need  substan- 
tially more aerial  refueling capability than is available  in the  present or programmed KC-135/KC-10 iorce*     As an  example, 
the  fuel   requirement  for the  shoot  and penetrate  era of the mid-1980s  increases by 30 percent because of B-52 Air Launched 
Cruise Missile  range  penalties.    Other non-strategic  air   refueling requirements  have  increased  significantly since nearly 
every   front  line aircraft  now in  the Air Force has air refueling capability.     Reengining provides increased  operational 
flexibility by eliminating the current dependence on extremely long runways.    More important!y,   reengi.iing with a 
modern,  fuel  efficient engine will save vast amounts of fuel and eliminate the  environmental difficulties -- noise and 
particulate pollution — of the current  engine,  while  reducing Operations and Support costs.     A summary of the  reasons 
for reengining fellows: 
(*)     Air Hefueling Capability  Increases:     Offload  increase  (30-200 percent depending  on acenario-an average  of 50 
percent). 
^)    Operational Flexibility:     Opsration  from shorter  runway-.  (North Atlantic Treaty Organization,  Urited  States 
dispersal,   Air National Guard/Air Force Reserve^.     130 more Continental United States/171 more North Atlantic Treaty 
Organization  runways are usable  for KC-135 operations. 
(3) Savings of Sc- rce Resources:     110,000,000-125,000,000 gallons of  fuel  per year with a  fleet  retrofit. 
(4) Knvircnmental:     Significantly reduces  exhaust,  air pollution,  and  ncise  emissions at domestic   and  overseas bases. 
^    ';e'^"ced Operations and Support Costs:     Newer  technology engines  reduce   overall  costs  (40-50 percent). 

(U)  RELATED ACTIVITIES:    The CFM56 engine  has completed  development and  certification on  the  Boeing 707 aircraft  reengined 
prototype which acevmu»ated some 200 flying hours of operation.     It has been  selected by several  commercial  airlines  to 
reengine   their DC-B aircraft  (Delta,   Plying Tiger,  United,  Capitol).     TM engine was  selected  after a comprehensive 
two-year  technical   and  cost evaluation by  the Air Force.     It will  provide significantly  increased  fuel  offload  capability 
and   reduction  in   fuel   consumption,  as well  as  superior emission and  ncise  performance.     It meets ail United States Air 
Force emission goals ar;d  the 1985 Federal Aviation Regulations  for commercial  operators.    This  engine,  derived  from the 
H-l  aircralt  engine,  also  contains  long range  reliability and maintainability design  feature?.    The  French Government 
lias joined  the Air Force effort  in  1981.    They  will   reengine  their 11 KC-135F aircraft  in conjunction with the United 
States Air Force  effort and will  contribute   fuuda to   the  total  developmental   effort. 

^■!)  WORK PF.KFORMKP BY:      The developmental   effort on  trie KC-135  reengine program is managed  by  the United States Air 
Force Aeronautical  Synveras Division and  the Boeing Military Airplane Company.     Modification of the  initial  vehicle 
involves much more extensive development  and  nonrecurring costs  than just  integrating engines on  the airframe.    There 
are 34 major syate»a and subsystems  involved  which have required  considerable design and  engineering changes.     Non- 
recurring production and  teat cuat& encompass most of the  first article costs,   thua distorting the actual  flyaway  cost 
which   is approximately $11.5 million  (Fiscal  Year  1981   dollars).     As an aircraf*  Class V modification, management  of  the 
prograa will   revert  to  the Air Force Logistics Command  after  the developmental  effort  is complete. 
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Project: #2468 
Program Element: #11142F 

DOD Mission Area:    Airborne Strike, #113 

(U)  PROGRAM ACCOMPLISHMENTS J>ND FUTURE PROGRAMS 

Title:  KC-135 Peengiidng 
Title; KC-135 Squaa>-Oxia  

Budget Activity    Strategic Programs, #3 

lm  ^    n  1981  and Prior Accompliahmerta:    The KC-135 reengine prograr  was approved for the  Irst aircraft develop- 
ments.! effort.    Congressional  language directed  an &ccelei*ated production program.    The engine s.-mrcs selection was 
completed  in January 1980.    First aircraft   tooling, mock-up and  engineering were  completed.    The Critical Design Review 
occurred in April 1981,   two months ahead of schedule.    Production tooling and  loiig lead materials  for follow-cn aircraft 
were  ordered.    The additional  funds provided by the Congress for tooling and  long lead materials accelerated foilow-on 
production by six months  to one-year. 

2. (!!) ?Y 1982 Planned Program: Installation tooling wi.l be completed. Fabrication and modification of the first 
aircraft will be completed. Engine and strut tests and all ground tests will be completed. Production Peasiness Review 
ffi will be completed. Flight test will begin. Aircraft kits for follow-on modifications of aircraft will be o-dered to 
begin retrofit of the 615 primary aircraft KC-135 fleet.    Follow- -.o procurement  of nine «odifictLion kits  i«  presently 
funded. r J 

5"   <u)     0  && Planned Program    The aircraft will undergo and  complete  and  flight  test by  the  third quarter. 
Initial and Operational Follow-on 'Vest and Evaluation wiU  be completed  in  tne  fourth quarter of Fiscal Year 
1983.     Approximately 20-23 more kits  will  be  ordered. 

4*   -U)     FY  1984  pla""ed Program:    During Fiscal Year 1984,  residual   research and  development and  test  is  accomplished 
on  the  first aircraft and appropriate  subsystems.     Landing gear durability,   fif^h  nacelle and strut,   nuclear hardness 
test,   engine health monitor development and Arnold Engineering Development Center test of the  engine will be  finished. 
The aircraft will   be  fully complete by  the  third  quarter of 1984.    Continued   reengir.ing of  the KC-135 fleet will continue 
to  build  to an optimum procurement   rate of 72 aircraft  per year. 

t.   (U)     Milestones: 

h. 
B. 
C 
D. 
E. 
F, 
U. 
!i. 
I. 
J. 
K. 
L. 

Ktigin« Source Selection Completed 
Sngine Production headineac Review #1 
Preliminary  Design Review 
Complete #i Airplane Specification Release 
Start Tooling 
Mock-up complete 
Cri tica1  Desi gn Rev iew 
*1  Airpl'.ne  engineering completed 
Final engineering completed 
Engine #1  on-dock 
Start  airplane modification 
Start  engine  test at Peebles,  OK 

Dfcte 

*7fl 

22 Jan 1980 
23 Sep 19Ö0 
21 Oct 1980 
29 Oct J. 980 
17 Nov 1980 
15 Dec 1980 
2 A or 1981 
7 May 1981 

22 Sep 1981 
4 Jan 1982 

22 Feb 1982 
15 Mar 1982 



Project: #2469 
Program Element: #11142F 

DOD Mission Area:    Airbcme Strike, #113 

M. Complete airplane modification 
N. Start ground test 
0. Engine Production Readiness Review #2 
P. Airplane Production Readine3s Review #2 
Q. Complete ground test 
R, Start flight  test 
S. Complete flight  test 
T. Start Operational Test and Evaluation 
U. Complete Operational Test and Evaluation 
* Date presented  in fiscal Year 1981  Deucriptive Summary 

(U)     EXPLANATION OF MILESTONE CHANGES 

In response  to Congressional  direction program has accelerated. 

Title: KC-135 Reengining 
Title: KC--135 Squadrons 

Budget Activity Strategic Programs, #3 

»(11 Jun 1982) 

*(14 Oct 1982) 

•( 9 Jun 1983) 

22 May 1982 
24 May 1982 
29 Jun 19^ 
12 Jul 1982 
12 Aug 1982 
13 Aug 1982 
6 Apr 1983 
9 Jun 1983 
9 Sep 1983 

7. (U) Resources 

Reaearch, Development, T«st and Evaluation 
Procurement Aircraft (Quantities) 
Operation and Maintenance (PE 7220?) 

3. (U) Comparison with KY 1982 

Research, Development, Test and Evaluation 
Procurement (Aircraft)* 
Operation and Maintenance (PE 72207) 

n 1981 
Actual 

16,200 
102,500 

16,200 
102,500 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
tc Completion 

24,900 26,300 8,400 Complete 
246,800(9) 584,600(TBD) 1,341,033(58) Continuing 

2,700 2,400 12,500 Continuing 

24,900 
246,800 

15,400 
N/A 
3,300 

N/A 
N/A 

19,900 

Total 
Estimated 
Costa 

97,200 
N/A •• 
N/A »* 

86,400 
354,300 

3,300 

RBTaE changes in 1983 and 1934 are aa  projected tc complete  first aircraft development.    Procurement  funds have  been 
added  in Fiscal Yeir '983 to continue  follow on procurement of reengining production kits.    04M changes  reflect   th* 
addition  of a second modification period  to install the Quick Sttrt System and Landing Gear in 1983« 

*  Include;?   initial  sparte-    '* I «5  bu/  is 20-23 aircraft defending on  support  equipment  requirements. 
*# Total  program for kit acquisition  in FTl'P is $5,805,910 (300 aircraft) with 1147,900 in as lociated  installation; 
program planned  to continue at 72 aircraft  per year until  remaining fleet   is   reengined. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #11213F 

DOD Mission Area; Land-Based Strike, #111 
Title: Minutenan Squadrons 

Budget Activity:  Strategic Programs, #3 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number Title 

Total 
FY 1981 FY 1982 FY 1983 FY1984 Additional Estimated 
Actual Estimate 

19,626 

Estimate 

12,857 

Estimate 

5,173 

to Completion 

Continuing 

Costs 

53,121 3,945,000 

19,900 10,400 4,400 54,400 

26,800 
5,500 

6,421 3,726 8,457 5,173 Continuing Not Applicab 

TOTAL FOR PROGRAM ELEMENT 

Command, Control, Communi- 
cations Integration 

Airborne Launch Control 

System Phase III 
Mlnuteman III Guidance Upgrade 
Program Support 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The program provides improvements and moditications to the 
Minuteraan Intercontinental Ballistic Missile force to enhance its contribution to strategic deterrence. Improvements 

include Integration of new comraanti, control, and communicetions equipment into Mlnuteman launch control centers, 
upgrade of Minuteman III guidance, and acquisition of MK 12A reentry vehicles. 

(L!)  BASTS FOR FY 1983 RDT&E REQUEST:  This request Includes funds to complete design and testing of the accommodation 
hardware needed to Integrate and Install the new command, control, and communications equipment. This will provide 
Mlnuteman with enhanced communications capabilities compatible with all Single Integrated Operational Plan forces. 

Also Included in this request are funds to continue program level support for all Mlnuteman improvement efforts. 
These costs are based rr  current progiara office and contractor estimates. The Airborne Launch Control System Phase III 
program was cancelled as part of the overall defense budget reduction during formulation of the FY 1983 budget. 
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Program Element:  #11213F 

DOD Misaion Area: Land-Ba^ed Stritt, #111 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Title: Mlnuteman Squadrons 

Budget Activity:  Strategic Programs, #3 

RD^SE 

Procurement (Missile) 
Procurement (Aircraft) 

I* <ü) OTHER APPROPRIATION FUNDS: 

Procurement (Missile) Total 
MK 12A Reentry Vehicle 
Command, Control, Communi- 
cations Integration 

Airborne Launch Control 
System Phase III 

Operation and Maintenance Total 
Command, Control Communi- 
cations Integration 

FY 1981 
FY 1982 
Estimate 

33,600 
93.900 
11,200 

FY 1983 
Estimate 

42,100 
39,700 
24,700 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 

Costs 

53,300 
132,*00 

16,800 4,000,000 
8,814,200* 

35,900 

131,100 
89,000 

111,300 
57,000 

3\700 8,821,900* 
393,600* 

40,200 54,300 31,/00 139,900 

1,900 

17,000 

17,000 17,000** 

*  Includes initial sparen 
**  In Program Element #72207?. 
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Program Element:  #11213F 
DOD Mission Ar~ai  Land-Based Strike, #111 

Title: Mitmteman Squadrons 
Budget Activity:  Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Minuteman weapon system was initially conceived in the lane 1950s.  It was 
developed to provide a rapid reaction Intercontinental Ballistic Missile that would be storable for long periods of 
time in underground launch facilities to provide survlvabllify. Minuteman has served as a prime nuclear deterrent 
force of the United States for almost 20 years. Minuteman II aod III are three-stage solid propellant ballistic missiles 
which are guided to their targets by all-Inertial guidance and  control systems.  The missiles are deployed in hardened 
and dispersed underground siloj which are unattended, but constantly monitored by an electronic system which provides 
data to an underground launch control center manned by two officers.  There is one launch control center for each ten 
missiles. The missiles can also be launched by the Airborne Launch Control System aircraft, at least one of which is 
airborne at all times.  The Minuteman III uses the same rocket motors for the first and second «cages as Minuteman 
II, but a higher performance third stage, and a ^ost-boost vehicle (consisting of a post-boost propulsion system, the 
missile guidance set, and the MK 12 or MK 12A reentry system) has been added. With the improved third stage and the 
post-boost propulsion system, the Minuteman III uissile can deliver multiple independently targetable reentry vehicles 
(MIRVs) and their penetration aids tc multiple targets.  The present force structure of 450 Minutercan II and 550 
Knuteman III missiles was achieved in July 1975.  Tue survlvabillty of the Minuteman force was enhanced by the Upgrade 
Silo Program which provided improved blast and shock, radiation, an<* electromagnetic pulse protection to Minuteman 
silos.  Hardness modification of all silos was completed in January 1980. 

(U) The objective of the on-going program Is to improve the Minuteman Weapon Syriern to ensure it remains a strong and 
viable deterrent.  The program Includes development of improvement enhancing coamand and control and force effective- 
ness.  The current program includes three basic tasks:  MK 12A; Command, Control, and Communications Integration; 

and Minuteman III Guidance Upgrade.  Programmatic support for these development ttsks (e.g., Systems Engineering/ 
Technical Direction support, collateral testing and analyses, travel, etc.) are provided at the program Level.  This 
summary addresses the overall program and includes total funding for the development tasks crd program support.  These 
tasks are described in thr^e separate descriptive summaries.  Development of the MK 12A was completed In 1979 and 

' deployment is on-going in 1982. 

(U) RELATED ACTIVITIES;  Advanced Strategic Missile Systems, Program Element #63311F, *s a Department of Defense 
program which develops subsystems and applied technology having potential application to operational and future ICBMs. 
The new strategic missile program, M-X, Program Element #64312, Is developing system technology for the next generation 
missile.  Duplication Is avoided by assigning *»ll of these programs and Minuteman development activities to a single 
organizational entity, the Ballistic Missile Office.  Relative to the communications Integration program, the three 

communication« systems are each being developed and procured by their respective program elements and the equipment 
will be delivered to Che Minuteman Integration program as Government Furnished Equipment %.**  described In the project 
section) for integration into the Minuteman system. 
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Program Element:  #11213). 
DOD Mission Area:  Land-Based Strike, #111 

Title:  Minuteman Squadrons 
Budget Activity:  Strategic Programs, #3 

(U) WORK PERFORMED BY:  The responsible Air Force agency is the Mr Force Systems Command's Ballistic Missile Office, 
Norton Air Force Bate., CA. The principal contractors and their responsibilities are:  TRW Systems, Sar Bernardino, 

CA - system engineering and technical direction; the Boeing Company, Seattle, WA - assembly and checkout, missile 
interstages, and system testing; Rockwell International, Autcnetlcs Division, Anaheim, CA - guidance and control; 
Thiokol Corporation, Wasatch Division, Brigham City, UT - Minuteaan III Stage I and III motors; Aerojet Solid Propulsion 

Company, Sacramento,CA - Minuteman III Stage II motors; General Electric Company, Philadelphia, PA MK 12 and 12A 
Reentry Systems; GTE Sylvania, Incorporated, N»adham Heights, MA - ground electronics; and Bell Aerospace Corporation, 
liuffalo, NY - Propulsion System Rocket Engine. 

<U>  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U) FY 1981 and Prior Accomplishments:  The hinuteman II developmental flight program was concluded in February 
1968.  Ninety percent of the 51 launches were successful.  Five hundred (500) Minuteman Ha were deployed with Mimiveman 
Is, making a total 1,000-mlssile force-  The first developmental flight of Minuteman III was conducted in August 
1968.  Through July 1971, a total of 25 Minuteman III developmental flights were conducted, of which 19 were successful, 
initial Operational Capability for Minuteman III was achieved in June 1970.  Continued deployment of Minuteman III 
resulted In a force mix of 450 Minuteman 11 and 550 Minuteman III missiles by the end of July 1975.  Nineteen Minuteman 

Hi Special Test Missiles and 19 Production Verification Missiles (which verify pe-formance of new subsystems and 
qualify new production hardware) have since been successfully launched«  The last Mlnuteiaan HI developmental flight 
test was conducted in March i980.  Design and development of modifications to protect Minuteman III missiles from the 

effects of nuclear dust and debris were completed and incorporated into the operational force.  üevelopmenr of silo 
improvements for increased blast, shock, and eleetrotnagtic pulse hardness was completed.  Design, development, and 
test of Minuteiaan III Command Data Buffer remote retargeting capability for Wings III, V, VI, and Squadron 20 were 

completed.  A formal demonstration of Command Data Buffer system operation was successful!y conducted in November 
1972, -.nd dtpliv«*ent *vas completed.  Development of the Missile Performance Measurement System was completed in 1977. 
This is an i.lrt me instruraent&tIon system which provides improver! performance data on the Missile Guidance System. 

The MK 12A and Guidance Improvement Programs wera started in 1975.  Deployment of the new software developed in the 
Guidance Improvement Program was completed in September 1978.  The Force Modernization Program to Improve silo 
hardness was completed it Wing IV (Uhite:«an /.KB, MÖ) in January 1980, completing the entire program.  Development of 

the MK 12A Is complete and deployment began In December 1979.  The Command, Control, and Commuricat ions integration 
pr< ;;raa was; initiated in October 1978 arid design and test activity has been completed for installation of the Air 
Force Satellite Communications system terminals nnd a jam resistant modification tv the Sorvlvable Low Frequency 

Cum».« in I cation System (616A).  Desig;. fur the Strategic Air Command Digital Network integration was initiated in 
FY >1>KL.  Airborne Launch Control ?vsr.eras Phase Hi program was initiated In October 1978 anü the Preliminary Design 
Kevitw was conducted In September 1980»  This nrograra has subsequently been cancelled. 
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Program Element:  I11213F 
DOD Mission Area:  Land-Based Strike, #111 

Title:  Mlnuteman Squadrons 
Budget Activity:  Strategic Programs, #3 

2*  (U) FY 1982 Program:  Deployment of the MK 12A will continue. The major part of the 616A and satellite terminal 
installation will be completed and design for the Integration of the digital network accommodations will be completed. 
Design of software revisions will be Initiated for upgrading Minuteman III guidance. 

3. (U) FY 1983 Planned Program:  Deployment of the MK 12A will be completed in early fiscal year 1933.  Testing of 
the digHai network integration will be completed.  Production funding for the digital network integration has been 
clipped to FY 1984 for alignment with the revised delivery schedule for the communication system.  Installation funding 
has been moved from the procurement appropriation to the operation and maintenance appropriation for proper financing. 
The Guidance Upgrade program Was added by Congress in FY 1982.  The continuation activity on this program will be 

I determined aa part of the initial FY 1982 activity. 

4. (U) FY 1984 Planned Program. Installation of the digital network communication system will be started. 

5«  (U) Program to Completion:  Installation and integration of the three comraunlcatio.is systems will be completed in 
FY 198b." 

6. (U) Milestones: Kot appliesbl«. 

7. (U)  Resources:  Not applicable. 

8. (U)  Comparison with FY 1982 Budget Data:  Not applicable. 
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Project: # N/A 
Program Element: I11213F 

DOD Mission Area:  Land-Ba_.d Strike. #111 

Title:  Command, Control, and Communications Integration 
Title:  Mlnuteman Squadrons 

Budget Activity:  Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Three command, control and communications systems will be incotporated into 
the Mlnuteman launch control centers. These are thi  616A Survlvable Low Frequency Communication System, the Air Force 
Satellite Communication system and the Strategic Air Command Digital Network. The 616A will improve survlvable low 
frequency communications for receipt of emergency action messages. Tie satellite system will provide a two-way 
ultra-high frequency communication capability for launch control centers to receive and transmit via satellite to 
higher authority.  The digital network will provide replacement equipment for the existing 465L systea which uses 
dedicated land lines for high speed two-way traffic.  In addition, the digital network's User Terminal Element will 
serve as the functional integrating unit for processing all record traffic including receiving emergency action 
messages and providing a common o.itput for the missile crew operator.  The Communications Integration Program will 
integrate and Install theae systems into the launch control centers to ensure proper installation, to minimize the 
impact on cooling air/power requirements, to eliminate duplicate emergency action message pro"£Säing, and to ensure 
system operabillty during time urgent situations.  The program started in October 1978 with initial design work on 
the 616A and satellite systems.  The Minimum Essential Emergency Communications Network Message Processing Systex wae 
previously envisioned as a separate system which would reduce transmission time over low frequencies.  *t has now 
been determined that this funurfon ccn best be Incorporated into the other systems, so it is no long< r part of thin 

program.  Since there are two configurations of ground electronics in Mlnuteman launch control centers, csnmonly 
referred to as the A-M and 3 systems, two distinct design efforts are required for installing the communications 
systems» 

<u>  RELATED ACTIVITIES:  616A Is being procured under Program Element #33131F.  Program Element #33601F provides for 
development and procurement of the aateilice terminals, except for the Ultra High Frequency antenna.  The digital 
network hardware Is being developed and procured under Program Element fll316F.  The communications hardware is being 
provided as Government Furnished Equipment to the Ballistic Missile Office for integration Into the  Mlnuteman launch 
control centers. 

(U) WORK PERFORMED BY:  The responsible Air Force agency is the Air Force System Command's Ballistic Missile 
Office, Norton J.lr Force Base, CA.  The principal contractors and their responsibilities are:  TRW Systems, San 
Bernardino, CA - system engineering and technical direction; the Boeing Company, Seattle, WA - systems Installation 
and Integration for the A-M system; and CTE Sylvsnla, Incorporated, Ne^dham Heights, MA systems installation and 
integration for iluj  B system. 

iU)  PROGRAM ICCGMPLJSHMENTS AND FUTURE PROGRAMS: 

t.  (U) FY |9B| end Prior Accomplishments:  The CoawunIen ions Integration Program was initiated in October 1>78. 
Final design and testing of the 616A and satellite terminal accamaodation hardware were completed with a Crlt'cal 
Design Review is, July 1981.  Design for integration of the digital network was initiated In FY 1981. 

•205 

.' 

t. __._... 



Project i  N/A 
Program Element:  I11213F 

DOD Mission Araa;  Land-Based Strike, #111 

Title:  Command, Control and Communlcacions Integration 
Title:  Minuteman Squadrons 

Budget Activity:  Strategic Programs, #3 

2. (U) FY 1982 Program:  Design of the digital network integration will be completed.  The major part of the 616A 
and satellite system installation will be completed. 

3. (U) FY 1983 Planned Program:  Critical Design Reviews for the digital network integration will he conducted in 
October 1982 and April 1983 and final qualification testing will be performed. 

4. (U) FY 1984 Planned Program:  Installation of the digital network will, be started. 

5. (U) Program to Completion:  Installation and Integration of the digital network will be completed in mid-FY 1986, 
ending the Command, Control CotamunJ cat ions Integration program. 

6. (U) Milestones:  Not applicable 

7. (U)  Resources: 

RDT6K 

Procurement   (Missile) 
Oper it ion and Maintenance 

FY  1981 
Actual 

19,900 
40,200 

8.  (U)  C_o^)jirj£on with FY 198.2^ Budget Data: 

RDT&K 19,900 

Procurement (Missile)      42,000 

FY 1982 

Estimate 

10,400 
54,300 

10,400 
5o,400 

FY 1983 
Estimate 

4,400 

FY 1984 

Estimate 

31,700 
17,000 

Additional 
to  Completion 

4,500 
38,700 

Total 
Estimated 
Costs 

5^,400 
139,900 

17,000 

54,500 

150,800 

The FY 1983 procurement funding has been sllpp-d to FY 1984 for alignment with the revised schedule of deliveries from 
the Strategie Air Cowhand Digital Network program.  The funds for Installing the communications systems ($17 million) 
have been ooved from the missile procurement appropriation to the ope^.ition and maintenance appropriation for proper 
fluanctng. 
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Project # N/A 
Program Element:  IU213F 

DOD Mission Area:  Land-Based Strike» #111 

Title:  Guidance Upgrade 

Title:  Minuleraan Squadrons 
Budget Activity:  Strategic Programs, #3 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  The Guidance luprovement Program was a software revision to the Minuteman III 
guidance system, deployed in October 1978. The new software corrected several known errors and updated the geodetic and 
geometric values but nt the same time allowed some new error sources to surface.  Thus the potentially lftrge accuracy 

gains anticipated were not realized.  Under this upgrade program a new measurement will De taken to refine the character- 
ization of the guidance gyros and corrections will be made to the software.  This program Is being started with FY 1982 
fund'ng added by tha Congress. 

(U)  RELATED ACTIVITIES:  Not applicable. 

(U) WORK PERFORMED BY:  The responsible Air Force agencies are the Air Force System Command's Ballistic Missile Office, 
Norton AFB, CA and the Air Force Logistics Command's Ogden Air Logistics Center, Hill AFB, UT. 

vU)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  investigations into the causes of Minuteman III guidance errors have been 
underway for two years.  This ha" included extensive analysis of flight test data tind  empirical qualification on four 
recent flight tests.  In January and March 1980, two Minuteman Ills were flown, each carrying two Inertia! Measurement 
Units.  One unit guided the missile as on a typical flight while the second unit, linked to the Global Positioning 
System, served as an experimental control device.  By comparing the telemetered data from the two units, precise measure- 
ments were made of discursions in the operational unit.  In 1981, engineering predictions were made for the performance 
of two operational flight tests as if the proposed corrections had been incorporated.  The theoretical predictions proved 
to t** extremely close to the missiles' actual performances. 

2. (U) FY 1982 Program:  The new measurement of guidance gyros will begin and  design of the required software revisions 
will be initiated« 

J.  (U) YJ   1983 Planned Program:  Gyro measurement will continue with ti.e derived values adjusted in tie guidance 
t'ut tware. 

4. (U) KY 1984 Planned Program:  Measurement of all gyros will be completei, concluding this program. 

5. (U) Program to Co"»pJejt_ion:  Not applicable. 

b. (V, H i 1 es tones:  Mo t_ Appl «cable. 

Additional 
Estimate     to Completion 

RliTiL 
Procurement (Missile) 

5,500 

6,500       1,000 

H.  (U) Comparison with FY 1982 Budget Data:  Not applicable.  This is a new start in FY 1982. 

: 4«? 

Total 

Estimated 
Cost 

5,500 

7,500 
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Project » N/A 
Program Element:  I11213F 

DOb Mission Area:  Land-Based Strike, #111 

Title:  Program Support 
Title:  Hlnuteman Squadrons 

Budget Activity:  Strategic Programs, #3 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  The element Program Support includes funding tor Systems Engineering/Techni- 
cal Assistance (SE/TA) and all operating costs (collateral testing, analyses, travel, etc) in suoport of Minuteman pro- 
grams at the ballistic Missiie Office. 

(U)  RELATED ACTIVITIES:  Not applicable. 

<U> WOkK PERFORMED BY:  The responsible Air Force agency is the Air Force Systems Command's Ballistic Missile Office, 
Norton AFB, CA.  The SE/TA contractor is TRW Systems, San Bernardino, CA. 

(li)  PROCRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS: 

1.  (U) FY 1981 and Prior Accomplishments:  This has been a continuing support element since the beginning of the 
Minuteman program in the late 1950s. 

2 <U> *1   I9b2 P'Qgram:  T»>is Is a continuing activity. 

K <U> FY 1983 banned Program:  This is a continuing activity. 

4. (U) FY 1984 Planned Program:  This is a continuing activity. 

'). (U) Program to Completion:  This is a continuing activity. 

0. (U) Milestones:  Not applicable. 

KY 1982 
Estimate 

3,72t 

FY 1983 
Estimate 

8,457 

7. (U)  Resources: fXJ_l8A 

RDT&E 6,421 

8. (U) Coaparlson wtth fV 1982 tappet Data: 

RDTifc 6,600        1,900       10,100 

Budg«;«, adjustments have "**en made as the required level of support has varied. 

FY 1984 
Estimate 

5,173 

Additional 
to Completion 

Continuing 

Continu<ng 

Total 
Estimate 

Cost 

Not Applicable 

Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  011312F 
DOD Mission Area:  Strategic Command and Control, #331 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Title:  Post Attack Command and Control System (E-4) 
Budget Activity:  Strategic Programs, #3 

Project 
Number 

22U 

2212 

Title 
TOTAL FOR PROGRAM ELEMENT 

Block I 

Future Blocks 

FY 1981 
Actual 
9,797* 

6,400 

FY 1982 
Estimate 
9,365 

3,300 

6,065 

FY 1983 
Estimate 
24,034 

!»,200 

18,14 

FYJ984 
Estimate 
34,366 

7,000 

27,366 

Total 
Additional    Estimated 
to Completion Costs 
Continuing     N~7Ä 

Continuing 

376,400 

N/A 

! I]']91/?0»™*  auth?rl"d •»« «tili«*d under Program Element 32010F, WWMCCS ADP/E-4. This modification program has Ken 
included in Program Element 11312F beginning with FY 1983. prog™» nas ocen 

<«>  iRIEF DESCRIPTION Or ELEMENT AND MISSION MEED:  The overall objective of the E-4 Program is to develop and acquire 

nt in :y,m° SUPP°r In.""110!!1 EB€r8enCy Alrb0r^ C°mffland Pü8t Bl8Slön-  The M Provide. signifi ant improve ment in capability, survivabi1ity, and reliability for the comuand and control of strategic forces in the pre  trans 
and post attack phases of a general nuclear war. P  ' traafa« 

(U)I  BASISFOR FY 83L RDTiEjtEQ^EST:  Includes funds for Contractor Support services for the development E-4..  Continues 

12illrill  ad JCVB\°P       .   l°  SUPPÜrl 'I" inte«rati- * additional Super High Frequency Satellite Channel, and begins 
r
rin* !!?H?VC1TT 'VT" thC l—P-ation of a Super High Frequency Single Channel Transponder Message 

tr.u.lr capability.  Begins planning effort for a Trailing Wire Antenna Electromagnetic Pulse test In 1985.  Cost 
estimates are based on historical data and projected man-year requirements to accomplish development as of 28 July 1982. 

<ü>  COMPARISOM WITH FY_jj>82_ DESOIIPTIVE SUMMARY: 

Procurement (Aircraft) 

(U)  OTHER APJR0PR1ATION FUNOS: 
Procurement (Aircraft) (Project 2211)** 
(Quantity Ria.roflt) 

Procurement (aircraft) (Project ^212)** 
Military Construction 
Operations aud  Maintenance (PE 72207) 

"Include« Modification Initial Spares 

FY   1981 FY   1982 
Estimate 

9,o00 
111,600 

FY   198 3 
Estimate 

3,700 
290,100 

FY  1984 
Estimate 

Additions 1. 
to Completion 
Continuing 

290,800 

Total 
KBl tinaU-ii 

Costs 
'   N/V 
1,061,300 

7,000 
145,400 

140,500 
(1) 

10/   "0t> 
(i) (1) 

470,700 
(3) 

200 7,800 10 ,800 Continuing N/A 

45,900 93,200 
19,700 

13V,100 

?f:j 
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Pro-ram Element:  #11312F Title:  Post Attack Command and Control System (E-4) 
DOD Mission Area: Strategic, Command and Contro], #331    Budget Activity: Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION: Strategic deterrent credibility depends in part on the existence of a rtliable 
and survivable cimmanc* arid control >»ystem. The airborne command post system provides the aost survlvabie element of 

our current strategic command and control capability due to the mobility of its airborne platforms. To be effective» 
the airborne platforms must not only survive but be able to perform their misilon of message dissemination and force 
management In an environaent including the presence of electromagnetic pulses end electronic jamming. The objective 

of the E-4 Program Is to develop and acquire the E-4B system to piovide the National Command Authorities with 
a highly survivable airborne command post -o insure adequate, command and control capabilities during all phases of a 
general war. The EC-13J airborne command posts formerly used by the National Command Authcrltes are considered 

inadequate due to their lack of nuclear effects hardening, insufficient floor space to houce the requisite battlestaff 
and Hatted capacity to accept new or additional communication capabilities.  La December 1971, the Worldwide-Military 
Command and Control System Council, chaired by the Deputy Secretary of Defense approved the Advanced Airborne Commrnd 

Post Program to replace selected FC-135 Airborne Command Postr with larger and more capable 747 aircraft.  InJtietior 
and guidance for Blocu I of the E 4 program was received 1M a.  Deputy Secretary of Defense memorandum dated 19 January 
19/3. The E-4B Advanced Airborne Command Post provides a large increase in floor sp..ct , seating, and payload capacity- 

Its communications capability represents a significant improvement in capability to include a * fgh spee ! data 
terminal; a high-power, low frequency radio system incorporating anti-ja* features; Increased secure voice capability; 
and two satellite communications system with anti-jam capabilities. The entire aircraft has been hardened to withstand 

the electromagnetic pulse and radiation effects of nuclear blasts.  The overall effect is to greatly improve survivabllit* 
and connectivity over existing EC-135 airborne command posts. The E-4 program i& structured around a block concept. 
Block 1 I'.eluded the procurement of three interim E-4A aircraft f   the production of a development E-4B and the retrofit 
of the tare. ;'.-4A aircraft to a standard E-4B configuration 'or a total fleet of four aircraft.  Block II provides 
tor   the development And   integration of new systems to insure E-4B compatibility with existing and evolving elements of 
the Worldwide Military Command and Control System. It is planned to move all E~4 funds froir Program Element 11312F to 

Program Element 3201^Y  beginning with (he FY 1984 Budget Cycle since the decision not to procure production E-4B 
aircraft means that only the National Emergency Airborne Command POSL will be supported by E 4B aircraft. 

(u) »ELATED ACTIViTJ.ES:  Strategic Air Command Cocjaunicat lens, Program Element 11316F; Air Force Satellite Com- 
munication Program, ?rograit Element 33601F; Syntcm Survivability, Trogram Element 64711P; Elect: magnetic Radiation 
Te»t Faci.it lea, Program Elsaxent 64?-»7P: National Emergency Airborne Command Post, Program Element 3201SF; Air 

Force Support to Minimum Eascnciul Emergency Communications Network, Program Element 33131F; th*» Defense Support 
Program, irogra« Element 12431F, and Worldwide Military Command and Control Sys.em Automated Data Proeessing/E-4, 
Program Element 3201OF. 

(U) WORK PERFORMED BY:  The Air Forte Sysiem« Command, Electronic System* Division, L. C. Hmnccor AFB, MA., has resoon- 
slbimics lor the program.  The doeing (oapany, SeaCtic, WA., was the prime contractor for the development of the 

E-4B. The contract for modification of r'.:e E-4As to the E-4B configuration was awarded to the Boeing Company. 
Seattle, WA wi:h I'-Systems, (irccnvtllc, TX being a major subcontractor. 
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Program Element; »11312F 
DOD Mission Area: Strategic Command and Control, #331 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title: Post Attack Command and Control System (E-4) 
Budget Activity: Strategic Programs, #3 

1. (U) FY 1981 and Prior Accomplishments: Studies in the early 1970s investigated numerous alternatives to assist 
in defining an Advanced Airborne Command Post program. A Block and phase concept was selected with Llock I beiner 
the production of baseline Advanced Airborrt Command Posts and Block II being the addition of growth items, lue 
first phase consisted of the purchase of three Boeing /47 aircraft and their modification to an interim Airborne Command 

Post configuration by transfering the command, control and coikc.unications equipments from EC-135 aircaft. This effort 
was accomplished by E-Systems of Greenville, TX and was completed with the delivery of the third E-4A re support the 
National Emergency Airborne Command Post in September of 1975. The second phase of the program wau t->e devejopuent 

of an advanced airborne command post to be designated the E-4B. This phase included the purchase of a fourth 7^7 
aircraft to serve as the test-bed airframe. A contract for this development effort w«».s awarded to The Boeing Company, 
Seattle, Washington in the third quarter of Fiscal Year 1974. A Critical Design Review for the E-4B was completed in 

the first quarter cf Fiscal Year 1977. Aircraft modifications; development of advanced command, control and comraunica- 
tloas systems and the integration of these systems into the E-4B were completed in early 1978 and were followed by an 
extensive Development, Teat  and Evaluation period which was completed in December of 1978. This was followed by an 
Initial Operational Test and Evaluation which was completed in Feburry of 1979. The E-4B then underwent electromagnetic 
pulse testing at Kirtland AFB, NM, and was returned to the Boeing Company for aircraft refevbishment. Refurbishment 
oi the E-4B was completed in October 1979. An additional period of Development Test and Evaluation and Initial 

Operational Test and Evaluation occurred between October and December 1979 to verify performance of new systems and 
to evaluate deficiency correction. The E-4B waa delivered to the Air Force on 21 December 1979 and was transferred 
to t\v:  Strategic Air Command on 7 January 1980 for operational use. The Defense System Acquisition Review Council 

Milestone III Briefing was held on 1 May 1980 resulting in a Decision Memorandum dated 5 June 1980 allowing the 
program to proceed. A contract for retrofit of the first E~4A to the E-4E configuration was awardet1 on 26 June 
1980 and the contract option for the second retrofit was exercised on 3 December 1980, 

2. (U) FY 82 Program: Continues to provide contractor support services for the development E-4B and support 
the program office as &  part of Block I. Under Block II, engineering and development will begin on the addition of 

four additional channels for tne Super High Frequency Satellite terminal. These additional channels will increase 
the total available to five and allow simultaneous transmission and reception of data and voice circuits between 
the K-4B and separate ground terminals. The contract option for the third and last retrofit was exercised on 
7 October 1981. 

3. (U) Planned FY 83 Program: Continues to provide contractor support services tor the development E--'»B. 
Initiates planning for an additional Electromagnetic Pulse test that is currently planned for 198S. The specific 
purpose of this activity is to test the Trailing Wire Antenna in its extended mode which las not buen done before. 
Under Block II, vork will continue on the addition of multiple Super High Frequency satellite channels and the 

engineering and developmer.  required to incorporate a Super High Frequency Single Channel Transpouder message 
transmit capability will begin.  Increased RDT&E funding results from the need for an additional year of support 

for the development E-4B and the need to conduct an additional Electromagnetic Pulse Test.  Increased Block II 

RDT&E funds reflect a better understanding of the complexity of these integration tasks. The large reduction in 
procurement funds Is th«* result of the decision to delete production E-4B aircraft. 
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Irogram Element:  I11312F 
DOD Mission Area:  Strategic Command and Control, ff331 

Title: Post Attack CommanJ and Control System (E-4; 
Budget Activity:  Strategic Programs, #3 

4.  (U) FY 84 Planned Program:  Continues preparation for the additional Electromagnetic Pulse test of the i;-4B. 
Continues engineering and dev lopment tasks to support the integration of the multiple Super High Frequency Satellite 
Channels and the Super High Frequency Single Channel Transponder message transmit capability. RDT&E increases 

result from the addition of the Electromagnetic Pulse test and accurate estimates of the requirement for Block II 
integrat on.  The large decrease in procurement funds is the result of the deletion of the sixth production E-4B. 

(U) Program to Completion: Completion of the additional Electromagetic Pulse test and delivery of the 
final retrofit in January 1985 will complete the Block I Program.  Efforts leading to the completion of the Super 
High Frequency Single Channel Transponder message transmit modification and the multiple Super High Frequency 

Satellite channels will continue. Expected completion for these modifications on the four aircraft fleet is raid 1987. 

6.  (U) Milestones: 

A. Contract Award (aircraft #1 &  2 mode) 
B. Equipment Transfer Contract Award 

C Contract: Award (aircraft #3) 
D. Contract Award (aircraft £4 test bed) 
E. Interim National Emergency Airborne Command Popt 

Final Operational Capability (3 aircraft) 
F. Special Defense Systems Acquisition Review Council 
G. Development Test and Evaluation Complete 

h.  Initial Operaftonal Test and Evaluation Complete 
I.  Delivery of test-bed E-4B to Strategic Air Command 

(Initial Operational Capability) 
J.  Defense Systems Acquisition Review Council 

Milestone III decision 
K.  Contract Award for firjt retrofit with options 

for future years 
L.  Initiate Retrofit of Secon- E-4A to E-4B 
M.  Initiate Retrofit of Third E-'.A to E-'*B 
N.  Full Operational Capability (four E-4Bs) 
0.  Future Block Program 

Date 

February 1973 
Mey 1973 

July 1973 
Deceober 1973 

September 1975 
October 1975 
December i978 
February 1979 

January 1980 

June 1980 

June 1980 
October 1980 
October 1981 

January 1985 
Continuing 

49? 

v* *,•«*% 



Project Number: #2211 
Program Element:  »11312F 

DOD Mission Area:  Strategic Command *nd Control, #331 

Title: E-4 Block I 
Title:  Post Attack Command and Control System (E-4) 

Budget Activity:  Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION: The objective of the E-4 Program is to develop and acquire the E-4l system 

to provide the National Command Authorities with a highly survivable airborne commanu post to insure auequate command 
and control capabilities during all phases if ü general war.  The EC-135 airborne command post3 formerly used by the 
National Command Authowites are considered inadequate due to their lack of nuclear effects hardening, insufficient 
floor space to house the requisite battlestaff and limited capacity to accept new or additional communication capabilities 
In December 1971, the Worldwide Military Command and Control System Council, chaired by the Deputy Secretary of 
Defense approved ri;e Advanced Airborne Command Post Program to replace selected EC-135 Airborne Command Posts with 
larger and more capable 747 aircraft,  Initiation and guidance for Block I of the E-4 program was received in a 
Deputy Secretary of Defense memorandum dated 19 January 1973. The E-4B Advanced Airborne Command Post provides a 
large increase in floor space, seating, and payload capacity.  Its communications capability represents a significant 
improvement in capability - to include a high speed data terminal; a high-power, low frequency radio system incorporating 
anti-jam features; increased secure, voice capability; and two, satellite communic«ti.ons systems with anti-jam capabilities 
The entire aircraft has been hardened to withstand the electromagnetic pulse and radiation effects of nuclear blasts. 

The overall effect is to greatly improve survivability and connectivity over existing EC-135 airborne command posts. 
The E-4 program is structured around a block concept.  Block I included the procurement of three interim E-4A aircraft, 
the production of a development E-4B and the retrofit of the three E-4A aircraft to a standard E-4B configuration 
for a total fleet of four aircraft. 

(ü) RELATED ACTIVITIES:  Strategic Air Command Communications, Program Element 11316F; Air Force Satellite Com- 
munication Program, Program Eleiuent 33601F; Systt-m Survivability, Program Element 64711F; Electromagnetic Radiation 
Test Facilities, Program Element 64747F; National Emergency Airborne Command Post, Program Element 32015F; Air 
Force Support to Minimum Essential Emergency Communications Network, Program Zlement 33131F; the Defense Support 
Progrjm, Program Element 12431F; and Worldwide Military Command and Control System Automated Data Processing/E-4, 
Program Element 32010F. 

(U) WORK PERFORMED BY:  The Air Force Systems Command, Electronic Systems Division, L. G. Han.icora AFB, MA., has respon- 
sibilities for the program. The Boeing Company, Seattle, WA., was the prime contractor for the development of the 
E-4B. The contract for modification of the E-4As to the E-4B configuration was awarded to the Boeing Company, 
Seattle, WA with E-Systeras, Greenville, TX being a major subcontractor. 
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Project Nimber: #2211 

Program Element:  #11312F 
DOD Mission Area:  Strategic Command and Control, #333 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title: E-4 Block I 
Title:  Post Attack Command and Control System (E-4) 

Budget Activity: Strategic Programs, #3 

1. (U) FY 1981 and Prior Accomplishments:  Studies in the early 1970s investigated numerous alternatives to assist 
In defining an Advanced Airborne Command Post program.  A Block and pha^e concept was selected with Block I being the 
production of baseline Advanced Airborne Command Posts. The first phase consisted of the purchase of tihree Boeing 
747 aircraft and their modification to an interim Airborne Command Post configuration by transfering the coaunaiii, 
control end communications equipments from EC-135 aircraft. This effort was accomplished by E-Systems of Greenville, 
TX and was completed with the delivery of the third E-4A tc support the National Emergency Airborne Command Post in 
September of 1975.  The second phase of the program was the development of an advanced airborne command post tc De 
designated the E-4B. This phase included the purchase of a fourth 747 aircraft to serve as the test-bed airframe. 

A contract for this development effort was awarded to The Boeing Company, Seattle, Washington in the third quarter 
of Fiscal Year 1974. A Critical Design Review for the E- 4b was completed in the fitdc  quarter of Fiscal Year 1977, 
Aircraft modifications; development of ad/anced command, control and communications systems and the integration of 
these systems into the E-4B were completed In early 1978 and were followed by an extensive Development, Test and 
Evaluation period which was completed in Decawber of 1978. This wrs followed by an Initial Operational Test and 
Evaluation which was completed in Febuary of 1979. The E-4B then underwent electromagnetic pulbe testing at 

Kirtland AFB, NM, and was returned to the Boeing Company for aircraft refurbishment. Refurbishment of the E-4B 
was completed in October 1979. An additional period of Development Test and Evaluation and Initial Operational 
Test and Evaluation occurred between October and December 1979 to verify performance of new systems and to evaluate 
deficiency correction. The E-4B was delivered to the Air Force on 21 December 1979 and was transferred to the 
Strategic Ar  Command on 7 January 1980 for operational use.  The Defense System Acquisition Review Council Milestone 
III Briefing was held on 1 May 1980 resulting In r.  Decision Memorandum dated 5 June 1980 allowing the program to 

proceed. A contract for retrofit of the first E-4A to the E 4B configuration was awarded on 26 June 1900 and the 
contract option for the second retrofit was exercised on 3 December 1980. 

2. (Ul FY_8_2 Prograr: Continues to provide Contractor Support services foi the development E-4B and supports 
the program office. The contract option for the third and last retrofit was exercised on 7 October 1981. 

3.  (U) Plinned FY 83 Program;  Continues to provide contractor support services for the development E-4B. 
Initiates planning for an additional Electromagnetic Pulse test that is currently planner*, for 1985.  The specific 
purpose of this activity is to test the Trailing Wire Antenna In its extended mole which has not been done before. 
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Project Number:  #2211 Title:  E-4 Block I 
Program ülenent: #11312F                            Title:" Post Attack Command and Control System (E-4) 

00D Mission Area:  Strategic Command and Control, #331   Budget Activity:  StrategicTr^gTä^s7~?3  

4. (Ü) FY34 Planned Program: Continues preparation for the additional Eectromagnetic Pulse tost of the E-4B. 
RLf&E increases result from the addition of the Electromagnetic Pulse test. The large decrease in procurement 
fuods is the result of the deletion of the sixth production E-4B. 

5. (Ü) Program to Completion:  Completion of the additional Electromagetic Pulse test and delivery of the 
final retrofit in January 1985 will complete the Block I Program. This will result in a four aircraft E-4B fleet 
for the support of :he National Emergency Airborne Command Pose. 

A. 

B. 
C. 
D. 

E. 

F. 
G. 
H. 
1. 

L. 

M. 
N. 

&•  (U) Milestones: 

Contract Award (aircraft #1 & 2 mods) 

Equipment Transfer Contract Award 
Contract Award (aircraft #3) 
Contract Award (aircraft #4 test bed) 

Interim National Emergency Airborne Command Post 
Final Operational Capability (3 aircraft) 
Special beferse Systems Acquisition Review Council 
Development Test and Evaluation. Complete 
Initial Operational Test and Evaluation Complete 
Delivery of test-bed E-4B to Strategic Air Command 
(Initial OperatiDnal Capability) 
Defense Systems Acquisition Review Council 
Milestone III decision 

Contract Award for first retrofit with options 
for future year«* 

Initiate Retrofit of Second E-4A to E-4B 

Initiate Retrofit of Third E-4A to E-4B 
Full Operational Capability (four E-4Bs) 

Date 

February 1973 
May 1973 
July 1973 
December 1973 

September 1975 
October 1975 

December 1973 
February 1979 

January 1980 

June 1980 

June 1980 
October 1980 
October 198} 
January 1985 
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Project #2211 
Program Element:  #11312 

DoD Mission Area:  Strategic Command and Control #331 

7.  (U) Resources:  ($ iu thousands) 

RDT&E 

Procurement (Aircraft) 

8. (U) Comparison with FY 1981 Budget Data: 

Title: E-4 Block I 
Title:  Post Attack Command and Control System 

Budget Activity:  Strategic Programs #3 

Total 
Additional        Estimated 
to Completion     Cost 

3/6,400 

470,700 

FY 1981 FY 1982 Fv 1983 FY  1984 
Act-ial Estimate Estimate Estimate 

6,400 3,300 5.200 7,000 

140,500 107,800 

RDT&E 

Procurement (Aircraft) 

7,000      3,400 

145,400    111,600 290,100 290,800 

365,100 

1,061,300 

The change In the fiscal year 1983 RDT&E funding is the result of the need for an additional year of Contractor 
Support services for the development E-4B and the addition of another Electromagnetic Pulse test.  These two factors 
are also responsible for the total estimated cost Increase.  The deletion of procurement funds is the result of a 
decision not to procure additional E-4B aircraft for CINCSAC.  This also accounts for the large decrease In the 
total estimated procurement costL. 
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Project Number: #2212 

Program Element: IU312F 
DOD Mission Ar^a: Strategic Command and Control, #331 

Title:  E-4 Block IT 
Title: Post Attack Command and Control System (E-4) 

Budget Activity:  Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Block II of the E-4 program will Insure tha«- the E-4 maintains 
compatibility with existing and evolving element of the Worldwide Military Command and Control System, update 
logistically outdated equipment and provide improved capabilities. The command, control, and communications 

environment is continually evolving to meet new threats OJ  Increased threats, Improve connectivities, and streamline 
operations.  In reality Block II actually represents modifications that are developed and justified independent 
of the E-4 Program. There are currently five separate programs that are considered to be Block II efforts in 

that they provide a new capability for the E-4B or improve an existing capability. These programs are 
Automated Data Processing, replacement High Frequency Radios, multiple Super High Frequency 3ai:tillite channels, 
Improved Low Frequency receive capability, and a Single Channel Transponder message transmit capability. 
Of these five items, only the multiple Super High Frequency Satellite Channels and the Single Channel Transponder 
message Injection capability require significant amounts of RDT&E funding within the E-4 program. This Is due to 
the complexity of the Integration for these two items. 

(U) RELATED ACTIVITIES:  Strategic Air Command Communications, Program Element 11316F; Air Force Satellite Com- 
munication Program, Program Element 33601F; System Survivability, Program Element 64711F; Electromagnetic Radiation 

Tost Facilities, PE 647<*7F; National Emergency Airborne Command Post, Program Element 32015F; Air Force Support to 
Minimum Essential Emergency Communications Network, Program Element 33131F; the Defense Support Program, Program 
Element 12431F; and Worldwide Military Command and Control System Automated Data Processing/E-4, Program Element 
32O10F. 

<u) WORK PERFORMED BE:  Block II efforts will be implemented in different ways.  The Automated Data Processing System 
is heing developed through the Air Force Logistics Command, Worldwide Airborne Command Post Program Office, 
Tinker Air Force Base, OK, and will be a contractor effort.  The Air Force Systems Command, Electronic Systems 
Division, Hanscom Air Force Base, MA, has responsibility for the E-4 program and will also acquire Block II 

items through the prime retrofit contractor, the Boeing Company, Seattle, WA» 

<U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS: 

l*  (u) FV 1981 and Prior Accomplishment*:  In September 1980, a Joint User Prioritized List for the E-4 was 
sigü-d by the Chairman of the Joint Chiefs of Staff. This list serves ?s the departure point for acquiring systems 

necessary to insure E-4 compatlb«lity. Additional studies by the Defense Communications Agency have provided 
other candidate items for consideration.  Inlti.il selection of Items tor Block II implementation was mad« 
based on requirements, logistics considerations and technology. These Items are Automated Dt*ta  Processing, Multiple 
Super High Frequency satellite channels, improved Low Frequency receive capability, repiaceme t "wlgh Frequency 
radios, and a Single Channel Transponder message transmit capability.  Planning for the integration ot these tasks 
wib accomplished in FY 1981 to include the preparation of a consolidated plan with detailed cost estimates. 
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Frojrict Number: #2212 
Program Element: Til312F 

DOD Mission Area:  Strategic Command aid Control, #331 

Title: E-4 Block II 
Title:  Post Attack Command and Control System (E-4) 

Budget Activity:  Strategic Programs, #3 

2.  (U) Yi  1982 Program:  Engineering and development required to support the incorporation of four additional Super 
High Frequency Satellite channels into the existing single channel satellite terminal will begin. This program will 

allow the E-4B to simultaneously transmit-, and receive up to five separata data circuits without being tied to existing 
ground entry points.  In addition, the individual circuits can be terminated at different satellite ground terminals 
providing protection against single point failures.  Planning for other 31ock II efforts will continue as required. 

The prototype Automated Data Processing System (developed under a separate program) will be installed on the development 
E-4B aircraft. 

3.  (U) FY 1933 Planned Program:  Continues engineering and development for the multiple Super High Frequency 
Satellite channel«.  Initiates the engineering and development required to support incorporation of a Single Channel 
Transponder message transmit capability. This system will not only provide Ultra-High Frequency links to Defense 
Satellite Communlcatlns System Satellites and Satellite Data System Satellites but will also provide super high 
frequency uplinks for improved performance in a nuclear and/or jamming environment. This task requires a complex 
interaction between two existing satellite terminals and a totally revised antenna pointing capability.  Procurement 

of two Automated Data Processing kits (developed under a separate program) will occur. The Automated Data Processing 
program was begun in Program Element 32010F.  Effective in FY 1983, funding for this modification has been consolidated 
into Program Element 11312.F. 

4.  (in FY Planned 1984 Program:  Continues the engineering and development for the incorporation of the Multiple 
Super High frequency Satellite Channels and the Single Channel Transponder message transmit capability.  Procurement: 
of the final Automated Data Processing kit will occur. 

J'       u)  Program to Couplet ion: Modifications to the E~4B to insure compatibility with the evolving Worldwide 
Military Command and Control System will continue for the life of the E-4B System making this a continuing program. 
The automated data processing installation will occur in 1985.  The prototype multiple super high frequency satellite 
channel modification wil take place in 1985 and all aircraft are expected to be completed in late 1986.  The single 

channel transponder message transmit modification will begin in 1985 and is planned for completion in mid 1987. 

6.  (U) Milestones: Date 

Joint User Prioritired List 
Initial Implementation Plan 

Prototype ADP System 
initiate Development SHF Channels 
Initiate Development for SCT 

Final Operational Capability ADP (4 aircraft) 
Prototype for SHF Channels 
Prototype for SCT 

Final Operational Capability *or SKP Channels (4 aircraft) 
Final Operational Capability for SCT(4 aircraft) 

September 1980 
January .1981 

March 1982 
March 1982 
October 1982 

March 1*85 
March 1985 

June 1985 
Septe»ber 1°*6 

June 1937 
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Project NumSer.  #2212 

Program Element :~Tll312F 

DOD Mission Area: Strategic Command and Control^Jjn 

Title:  E-A Block II 

Title:  Post Attack Command and Control System (E-4) 
Budget \cti*ity:  Strategic Programsf #3 

7.  (U) RlSOURCES ($ In Thousands): 

RDT&E 

Procurement (Aircraft) 

8.  (U) COMPARISON WITH FY82 BUDGET DATA: 

RDT&E 

Procurement (Aircraft) 

FY 1981 
Actual 

200 

l.J.OO 
800 

FY 1982  FY 1983 
Estimate Estimate 

6,065 
200 

6,200 

800 

10,834 
7,800 

3,700 
7,700 

FY 1984 
Estimate 

27,366 
10,/00 

Additional 
To Completion 

Continuing 
Continuing 

Continuing 

Continuing 

Total 

Estimated 
Cost  

N/A 
N/A 

N/A 

N/A 

The increased Research Development Test and Evaluation funding in fiscal year 1983 results from a detailed review of 
t*u>ek   tasks und the development required to integrate these items into the E-4B. Similar integration efforts 
accomplished during aircraft refurblshwent provided a basis for developing this revised estimate 
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Budget Activity:  Strategic Programs, #3 
Pt<,'jcara Element:  #11312F, Post Attack Command and Control System (E-4) 

Test and Evaluation Data 

1.  (U) Development Test and Evaluation:  Phase 1A - Modification of the first airframe with the interim Command Control 

and Communications was completed in September 1974 by E-Systews, Greenville, TX,  Development Test and Evaluation and 
Initial Operational Test and Evaluation were completed in December 1974.  Federal Aviation Administration recerti- 
fication of the aircraft was accomplished.  The installed Command Control and Communications mission equipment was 

removed from the EC-135 National Emergency Airborne Command Post aircreft.  Development Test and Evaluation of this 
equipment included electromagnetic interference and compromising emanations investigation as well as total system 
evaluation.  The second and third aircraft were delivered for operational use after two months of acceptance testing. 

(U) Phase IB - The E-4B Development Test and Evaluation program concentrated primarily on the integration and 
installation of the advanced command control and cotamunications package and subsequent system level testing of the 

operational aircraft.  Testing of the Boeing 747 airframe with structural modifications (including in-flight refueling, 
antenna mountings, new aircraft generators) was also accomplished to maintain Federal Aviation Administration certifica- 
tion.  In addition, low level electromagnetic pulse tests were conducted on the E-4A type airframe to assist in evalua- 

tion of later testing of the electromagnetic pulse hardened E-4B system.  Development Test and Evaluation of the 
advanced command control and communications package was initiated in early 1977 witn the pretesting of selected com- 
ponents and subsystems by the prime development contractor, the Boeing Company, Seattle, WA.  Initial aircraft testing, 
both ground and airborne, was accomplished during the latter part of 1977 by the major subcontractor, E-Systema ot 
Greenville, TX after installation of equipment rack«, uirlnci, fixtures, environmental control system, and selected 
mission equipment.  The testing at E-Systems verified the aircraft modifications and substantiated the performance of 
selected mission subsystems. 

(U) Systems Lavel Test - The testbed aircrafc was delivered to the Boeing Plant in January 1978 for installation 

ot the Snper High Frequency Satellite Communications terminal, antenna  radome. and the Very Low Frequency/Low 

F-equency communications subsystem.  System level ground tests began in February 1978 and airborne tests of the system 

began in June 1978.  Special test instrumentation, which was used to verify specification performance, was removed 

from the aircraft in September 1978 prior to starting the final operational verification of the total airborne system. 
Development T?st and Evaluation was concluded on 17 December J978 after completing a total cf forty test flights. A 
system level electromagnetic pulse test was conducted between February and June of 1979 at Xirtland air Force Base, 

New Mexico. Additional ground and airborne tests were conducted between October and December 1979.  These tests were 
t  verity performance of systems ^dded during refurbishment such as a new jatellite terminal and an improved low 
frequency communication system.  This final phase of t>evelopm«nfc Test and Evaluation was concluded on 15 December 
1*79 with a total of eigut flights.  The E-4B was delivered to the Air Force on 21 December 1979 and turned over to 
the Strategic Air Command for operational use on 7 January 1980.  While some problem* were discovered .Juring this 
extensive Development Teat and Evaluation, the problems were resolved and subsequent testing has verified that the 
E-4Ü performs in accordance with system 8|MS-"ifications. 
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Buviget Activity:  Strategic Programs, #3 
Program Element:  »11312F, Poat Attack Command and Control System (E-4) 

(U) Phase 1C - With the exception of Electromagnetic Pulse testing, no significant Development Test and Evaluation 
will be required during this phase; however, acceptance testing of all aircraft will be accomplished after installation 
of the advanced command control and communications configuration.  The Defense System Acquisition Review Council III 

Decision Memorandum of 5 June 1980 approved production o£ the E-4B.  It also directed additional electiomaonetic 
pulse testing be conducted to take advantage of improved test facilities and methodology over what was available at 

the time of the original system level eletromagnetic pulse test.  It is currently planned to conduct this additional 
testing in calendar year 1985. 

2.  (U) Operational rest and Evaluation:  The operational test and evaluation of the E-4 is being conducted in phases 
as appropriate for the various phases of the E-4 program.  The testing phases with the test objectives and the results 
(if completed) are as follows: 

(U) An Initial Operational Test and Evaluation of the E-4A was conducted by Headquarters 
Command and the Organization of the Joint Chiefs of Staff on the first Phase 1A interim aircraft at Andrews Air Force 

base, Maryland, in December 1974.  The primary objective of that Initial Operational Test and Evaluation was to deter- 

mine if the E-4A could effectively perform the Nationt.1 Emergency Airborne Command Post mission and be operated and 
maintained using existing assigned personnel, interim base facilities, and contractor logistics support.  Upon comple- 

tion of initial Operational Test and Evaluation, it was concluded that the E-4A system could perform the basic National 
Emergency Airborne Command Post mission while beinj operated and -naiutained as planned. 

(U) Initial Operational Test and Evaluation of *:he Phase IB test bed E-43 .lir'-raft, conducted by tr.« Air Force 
'IVat and Evaluation Canter, began in combination with Development Test and Evaluation ground taste at E-Sy3tems from 
September .o December 197 7.  It continued from January through December 1978 a*  par<; of the combined Development Tett 
and Evaluation and Initial Operational Test and Evaluation at The Boeing Company in Seattle, WA.  A 47-day separate 

Initial Operational Test and Evaluation beginning 27 December 1978 at Offutt Air Force Base, N£, followed the combined 
Development Teat and Evaluation/Initial Operational Test and Evaluation TVie separate Initial Operational Test and 

Evaluation testing included 13 flights (125.7 hours) in the operational environment with deployments tc Andrews Air 

Force Base, KD, (the Nationtl Emergency Airbon.e Co vnand Poat forward operating base) for ground alert evaluation and 
to Howard Air Force Base, Canal Zone, for hot weather selfsua-amed ground alert evaluation.  Pcring this test period, 
the E-4B particiapted in both a Joint Chiefs of Staff POLO HAT exercise and a Strategic Air Command GIANT STAFF 

exercise.  These exercises closely simulated the operational e-v ;ronment, and allowed a side-by-side comparison with 
currently operational aircraft, the E-4A and EC-135.  During the separate Initial Operational Test and Evaluation the 
aircraft waa operated and maintained by Ail Force personnel from the Strategic Air Command, Office of t'ftt Joint Chiefs 
of i>tatf, and Air Force Communications Command.  Yhe separate Initial Operational Test and Evaluation was completed 
<>t\  11 February 1979 with a test flight that delivered the aircraft to Kirtland Air Force Base, New Mexico, for start 
of the ayatem-lcvcl electromagnetic pulse Development Test and Evaluation Testing at the Air Force Weapons Laboratory. 
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Budget Activity;  Strategic Programs, #3 
Program Element:  »11312F, Post Attack Command and Control System (L-4) 

(U) The Initial Operational Test and Evaluation test team ws composed rvf personnel from the Air Force Test and 
Evaluation Center, Air Force Logistics Command, Air Force Systems Command, Air Training Command, Air Force Communica- 

tions Commani, Strategic Air Command, Office of Joint Chiefs of Staff, Air Force Security Service, and the School of 

Aerospace Medicine. The operational mission requirements of both the Strategic Air Command and the Office of Joint 
Chiefs of Staff/National Emergency Airborne Command Post served as the basis for the evaluation. Major objectives 

were tc estimate operational effectiveness and suitability,   and to identify deficiencies. 

(U) As a result of the Initial Operational Test and Evaluation», it was concluded that tne E-4B aircraft will 

provide AT\  improved command, control, and communications capability for the airborne command post missions of the 
Joint Chiefs of staff and the Strategic Air Command.  The tust bed aircraft, as configured during Initial Operational 
Test and Evaluation, demonstrated satisfactory operational effectiveness, but was deficient in reliability, maintain- 

ability and availability.  Test results are contained in the Advanced Airborne Command Post (E-43) Initial Operational 
Test and Evaluation Final Report(S) dated November 1979. 

(U) Operational deficiencies were discovered in certain subsystems during the Initial Operational Test and Evalua- 
tion phase; however extensive efforts were t^ken to correct these deficienc es.  Appropriate fixes were incorporated 

for the majority of these problems during the aircraft refurbishment phase, '*nd resolution of any remaining problems 

ise being accomplished as engineering solutions are developed.  In addition, several new subsystems were installed 

during this same refurbishment period to attain the production configuration.  Following the successful completion of 
the postrefurbisnment testing, Air Force Test and Evaluation Center found tr »J operational effectiveness to be satis- 

factory and projected the operational suitability (reliability, maintainability, and availability) to be satisfactory 
baaed on satisfactory correction of several deficiencies in the suitability »rea.  Thfe £-48 program was presented at 
Defense Systems Acquisition Review Council III on 1 May 1980-  DSARC III on 5 May 1980.  Postrefurbishment test results 

era contained in the Advanced Airborne Command Post (E-4B) Initial Operational Teat and Evaluation Final Report Annex 
A iS) dated May 1980.  As a result of data obtained during the IOT&E and tho EMP DTfcE testing, the overall survivability 
of the E-4B was rated satisfactory.  Test results are contained in the Advanced Airborne Command Post (E-49) Initial 

operational Test and Evaluation Final Report Annex B (S) dated March 1981. 

(U)  A Follow-on Operational Test an»1 Evaluation, occu.ing betwecr May 1980 and August 1981, was conducted ry SAc 

and CUCS and monitored by AFTEC.  Tht purpose of the FOTfcE was to refins initial operational suitability and operation- 
al effectiveness estimates and to vorafy correction of operational deficiencies identififa during IOT6C.  Test data are 
still being analysed and the re ulta will be published in December 1981. 
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Budget Activity:  Strategic Programs/ #3 
Program Element:  »11312F, Post Attack Command and Control System (E-4) 

j.  (U) System Characteristics:  The significant E-4B performance objectives and demonstrated performance are shown 

below.  All objectives were dunonstrated during Development Test aad Evaluation. 

(U) Operational 

Unrefuled Time on Station (hours) 

Maximum Payload (pounds) (E-4B) 

Maximum Personnel Complement 

Maximum Gross Taxi Weight (pounds) 
(E-4B) 

Maximum Take-off Thrust (pounds) 

(U)  Technical 

Electrical Power (Kilo Volt Amperes) 

Ultra High Frequency Satellite Communications 

a. Bandwidth (Kilo Hertz) 

b. Bit Error Rate/Bits Per Second 

Objective 

12 

Demonstrated 
Performance 

12 

150,000 150,000 

94 94 

803,000 803,000 

201,400 201,400 

1200 

10~3/75 

1200 

10-3/75* 

Super High Frequency SatelXite 

Communications (Bit Error Rate/Bits 
Per Second) 

Command Ridio Power (Watta) 

Automatic Switching System Connections 
(Lines) 

Automatic Digital Network Tom»inai 

(Bit Error Rate/Bits Put Second) 

Low Frequency Aery Low Frequency 
Power Output (Kilo Watts) 

•M«.ets or exceed«! contractural guarantees 
503 

10-3/75 

lO^/l^OC 
10~5/2400 
10"3/96C0 

30 

111 

10"5/2400 

2C0 

10'3/75* 
10'6/1203* 
10*5/2400* 

10'3/9600* 

30 

111 

10"S/2403* 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

i'rograia Element:  #11316F 

DoD Mission Area:  ^jrä^j£._CjDj^^l^j^is^jt333 

'U) RESOURCES (PROJECT LISTING); ^$ In thousands) 

Title;  SAC Co&dunications 

Strategic Programs, < 3 

Project 
Number 

1136 

Title 

SAC Digital Network 

FY 1981 

Actual 

24,937 

FY 1982 

Estimate 

29,489 

Fv 1963 

Estimate 

28,096 

FY 1984 

Estimate 

188 

Additional to 
Completloa 

564 

Total 

Estiir-ted 
Costs 

12-J.081 

(U> 1»™J«^»JgLgJ» g^WLgSJgSSg! "552-   The Strategic Air Command (SAO DiCltal Network (SACDIN) Program 
will upgrade and modernize SAC's printed copy command and control communication* system  The specific objectives 
are to:  (1) provide two-way, direct, secure communications with enhanced surv<•ability from the National Command 
Authorities and the Commander-in-Chlef SAC to dispersed missile crew ccnaandeif; and aircraft wing commanders- (2) 
provide the capacity and flexibility to interface with other planned systems; (3) provide growth potential to ruoport 
future printed copy requirements, and (4) replace existing command and control data transmission subsystem which'uses 
1950* ;\  technology. 

Wj^\™^]9Bl*™mU^     Software development will be competed.  Initial Operational Test and Evaluation 
(I0T6E) will be conducted and deficiencies Identified will be correct**.  Preparation will be made for the Ur Force 
systems Acquisition Review Council assessment pHor to entering into full production.  Cost estimates are b-sed on 
fixed price incentive contract» negotiated In May 1981 by Electronic Systems D'.-tslon. 

(V)   (VMIWKISON WITH FY 1932 DESCRIPTIVE STOMAJtY: 

FY 1981 

RDT&E 

Frocurcmer.t ,   other 

(U)   OTHER APPROPRIATION  FUNDS: 

Pr••icurer.etil ,   Other 

23 000 

FY 1982 

Estimate 

30,100 

25,500 

72,268 

FY 1983  FY 1984   Additional to 
Estimate »stlmat«  Completion 

Total 

Estimated 
Costs 

2,500 

102,000 

124,751 

800 

5,5(Vi 

2,894 

118,100 

133.300 

149,913 
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Project: #1136 
Program Element:  #11316F 
OoD Missioa Arfa:  Strategic Comaunl itions, #333 

Title:  SAC Digital Network - SACDIri 
Title:  SAC Communications  

Budget Activity:  Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The SAC Digital Network (SACDIN) Program includes the design, acquisition 
and implementation of a command ar.d control data communications system for the Commander-in-Chief SAC. The system 

C^WM
18

?:,
10
^

17
 
lmprove c»rrent communications capabilities from both operational and maintenance standpoints. 

SACLIN will replace the SAC Automated Total Information Network (SATIN) I computer and ke* elements of the Data 
Transfusion Subsystem of SAC's Automated Command Control System (SACC3).  It'will interface with the SACCS Data Display 
Subsyst^.  ITT Corporation is the prime contractor with total system performance responsibility. Maximum possible 
use will L-s made of otf-the-shelf equipment. Modifications to hardware and new hardware/software procurement wUi 
be made only v.itre operational requirement dictate. Minimum changes to present equipment will be made to meet the 
presently oeflned and validated operational requirements. 

(U) RELATED ACTIVITIES:  Program Element 11213F will accomplish SÄCOI» integration into the Minuteman Weapon Systems. 
Automatic Digital Network (AUTODIU) II (Program Element 3312bF, Defense Communications System Long Haul Communications) 
provides major networx franking support for SACDIN. c*noubj 

(U) WORKPERFORMED BY:  Electronic Zjr.ia*  oivlslon, Hanscom Air Force Base, MA, for total program management; MITRE 
corporation Bedford, MA, for technical support; Air Forca Weapons Laboratory for electromagnetic pulse criteria 

ÜSJnJiV  te8tlnß; Kome  Atr Development Center for reliability resting and Automatic Voice Network (AUTOVON) and 
AUTODIN I acceptance criteria; Air Force Test and Evaluation Center for IOT&E, and ITT, Defense Communications Division, 
NuLley, NJ, as prime contractor,  The Air Force Communications Command will develop application software. 

(Ü) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

Is <U) fL^igL?."!1 prlQg Acconpllafanenta:  A SAC Total Information Network (SATIN) IV contract was awarded to ITT on 

«T«r« I        t0 ?M,   the SACCS SyStem; however» the House/Senate Defense Appropriations Conference deleted the 
SATIN IV Pi-ogtMln its review of the FY 1978 budget In August 1977. Congress agreed that a valid need existed for 
an improved SAC Communications System and encouraged the Air For.* to restudy its needs and to resubmit to Congress a 
UM expensive ayateii with great«- use of standard equipment and non-dedicated circuits. An Air Force conducted redefln- 
tloa wa. accomplished and $1.909 million of FY 1977 RDT&E fund, was reprogrammed to continue the detailed redefinition 

to obtain cost, schedule and technical information from the contractor. The program redefinition, which satisfied the 
concerns of Congress and the defined and validated communications requirement of SAC, was completed in January 

Ir I.JITHL      \V ^«T S^'T Ac^i3,tlon Revie* Council approved the restructured pcogwr and recommended 
«programming $H.SM of bY  1978 funds.  Congressional approval was obtained in June 197«.  In FY 197b and FY 1979 the 
System tte.^u Review was conducted and the contractor began the prototype development effort, Including development of 
the communlCMtiona Praenajor. This processor will meet stringent security and environmental requirements of SAC and 
w  l be the heart of the SACDIN terminal at 137 SAC missile and aircraft locations.  Other prototype hardware, prlmarilv 
off-th^aheif, was also ordered during FY 1979.  Concurrent wich the hardware effoits, the contractor initiated a 
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Project: #1136 
Program Element;  -11316F 
DoD Mission Area:  Strategic Communications, f-j3 

Title:  SAC Digital Network - SACDXN 
Ti tie :  SAC Communications 

Budget Activity: Strategic Programs, #3 

^w/ll\mrT^fPTf--T~-0fi--' The fuH Prod"ctlon «"trace 1. scheduled to be awarded In the first quarte- of *Y 
198'..  Initial deliver!« are schedule for the fourth quarter of FY 1984 and will continue Into FT 1984 

L^CH^TM 
t0 ^giiS"'  Significant RDT.SE funding activity ends In FY 1983 with completion of IOT&E  The 

°I "c1""' alr f acM"ln8 a full operational capability in December of 1985, „1U "e "xerc sld following 
an Air force Systems Acquisition Review Council III review. The program tor FY 1985 and FY 198« tZllflt ° „f"8 

encompass end item production Mi,,y, Installation and transition to ,  operation ' thertf°re- wU1 
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Project: #1136 
Program Element:  111316F 
DoD Mission Area: Strategic Communications, #333 

Tide: SAC Digital Network - SACDIN 
Title:  SAC Communications 

Budget Activity: Strategic Programs, #3 

6.  (U) Milestones: 

P . 

B. 

C 
D. 

E. 
F. 

I. 
J. 

K- 

Program Redefinition Complete/ 

Air Force Acquisition Review Council Approval 
Congress Approved Reprogramraing 
Contract Date 
Restart Work 

Start In-Plant Tejt and Evaluation 
Program Review (Secretary of the Air Force)/ 
Start Phase II Follow-on Research and Development 
Program Review (Secretary of the Air Force) 
Start Field Development Test and Evaluation/ 
Initial Operational Test and Evaluation 

Air Force Systems Acquisition Review Council III 
Production Decision/Contract Option Award 
Final Operational Capability 

7. (U) Resources:  N/A 

8. (U) Comparislon w.th FY 1981 Budget Data:  N/A 

January 1978 

June 1978 
July 1978 
August 1978 
October 1980 

June 1981 

March 1982 

April 1982 

July-September 1983 
October 1983 
December 1985 
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Budget Activity:  #3 Strategic Programs  

Program Element:  11316F, Strategic Air Command Digital Network (SACDIN) 

Test and Evaluation Data 

1. (Ü) Development Test and Evaluation:  During the development phase, Strategic Air Command Digital 
Network (SACDIN) tests will include response time, accuracy, and human factors.  Individual subsystems 
have been fabricated and assembled into a prototype of the SACDIN. This prototype will be tested to determine 

the accuracy, response, hardness, and security characteristics and to insure that the subsystems properly 
function together.  Simulation will be used to exercise the prototype during system tests. The Development 
Test & Evaluation (DT&E) testing period will last from approximately the fourth quarter, fiscal year 1979 to 

the second quarter, fiscal year 1982.  ITT Defense Communications Division, Nutley, NJ, Is the Prime Contractor. 

(U) The prototype consists of the same hardware as production units (keyboards, printers- processors).  In 

addition the prototype contains hardened equipment for the Intercontinental Ballistic Missile Launch Control 
Centers that is also hhe same as the production equipment.  After in-plant testing, SACDIN equipment will be 
installed at Otfutt Air Force Base and Vandenberg Air Force Base and DT&E will be conducted using the actual 
external interfaces.  All DT&E will be completed prior to the production decision.  Acceptance testing and 
checkout will be conducted during production and deployment. 

2. (U) Operational Test and Evaluation:  The Air Force Test and Evaluation Center (AFTEC) will conduct 
Initial Operational Tesr and Evaluation (IOT&E) cf the SACDIN equipment Installed at SAC operational locations 
(Offtit Air Force Base, and Vanden'uerg Air Force Base), and the contractor's plant, (ITT Nutley, NJ), and the 

Air Force Communications Computer Programing Center (AFCCPC).  There wilJ be 60 days of separate IOT&E (March 
and April 1983).  The AFTEC test team will use the test network to run exercises simulating SAC operational 
communications and to evaluate SACDIN operational effectiveness and suitability.  Objectives will include 

system performance, syste;n control, interoperability, human interface, safety, electromagnetic compatibility, 
and security, to the extent allowed by the prototype configuration.  The test team will consist of personnel 
from AFTEC, SAC, Air Force Communications Command (AFCC), AFCCFC, Air Force Logistics Command (AFLC), Electronic 

Security Command (ESC), and the National Security Agency (NSA).  In addition to conducting separate IOT&E, the 
test team will participate in and observe the contractor's DT&E efforts Irom  December 1981 to February 1982. 
Data gathered during the DT&E tests will also be used to meet IOT&E objectives as appropriate.  Air Force 

Systems Acquisition Review Council (AFSARC) III Is acheduled for June 1983. 
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Budget Activity: #3 Strategie Programs 

Program Element* 11316F, Strategic Air Comfttanq Digital Network 

3. (U) Systems Characteristics 

CHARACTERISTIC OBJECTIVE 

Response time: 
Transmit Emergency Action Message 
Low Precedence Traffic 

Accuracy: 
Undetected Character Errors 

Availability: 
Minuteman Path (7 hours per year) 
TITAN Path (14.5 hours per year) 

Maintainability: 
Mean Time to Repair (Organisational* 
Mean Time Between Maintenance 
Missile Base Communications Processo- 
Hard User Terminal Element 

Security: 
To the Executing Commanders 

Traffic: 
Peak Load at Offutt Switch 

Flexibility: 

}-ardness: 
For Hard Installation 

Growth: 
Hardware & Software 

;;LMO::STRATED 

(99.9 percent confidence) To be determined 
(70 percent confidence) 

15 Seconds 
60 Seconds 

1:100 

0.999195 
0.998214 

15 Minutes 

1125 Hours 
2?5Q Hours 

Multilevel Secure 

11 Million Characters/Hour 

Manual Reconfiguration 

Consistent with installation/location in the missile 
weapon system launch control center. 

Modular Design. 
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FY 1993 RDT&E DESCRIPTIVE SUMMARY 

Program Eiement:  #12310F 

DOD Mission Area:  Strategic Information Systems, #334 
Title:  WWMCCS ADP - NOKAD/ADCOM 

Budget Activity:  Strategic Programs, *? 

(U)  RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number  Title 

FY 1981 

Actual 

TOTAL FOR PROGRAM ELEMENT 

FY 1982 

list i mate 

2391 

FY 1983 
Estimate 

6,232 

FY 1984 
Estimate 

9,956 

Additional 

to Completion 

Total 
Estimated 
Costs 

Continuing   Not Applicable 

BRIE*- DESCRIPTION OF ELFMENT AND MISSION NEED:  The Worlci Wide Military Command and Control System Automatic Data 
Processing - NORAD/ADCOM program initiates actions to upgrade the Communications System Segment of CINCNORAD's 427M 
Command and Control system.  The existing Communications System Segment,J 

(u) BASTS FOR FY 1983 RDT&E REQUEST:  Provides funds for initial software development effort to provide a distributed 
procesror computer system to perform the NORAD Cheyenne Mountain Complex's communications processing tasks.  Estimated 
costs are based on APCOM projected automation requirements (PAR) 80-3-2 and 80-3-3. 

(U) COMPARISON WITH FY 1982 DESCF.TPTIVE SUMMARY: 

FY   1981 
RDT&E 

FY   1982 
Estimate 

2400 

fi 1983 
Estimate 

TBD 

FY 1984 
Estimate 

TBD 

Additional 
to Completion 

TBD 

Total 
Estimated 
Costs  

TBD 

(U) OTHER APPROPRIATION FUNDS: 

Procurement (other) 
Operations and Maintenance 

FY 19R1 
FY 1982 
Estimate 

FY 1983 
Estimate 

FY 19*4 
Estimate 

698 
500 

Additional 
to Completion 

1886 
1400 

Tofcai 
Estimated 

Costs  _ 

2600 
1900 
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Program Element:  M231 OF 
DOD Mission Area:  Strategic Information Systems, #334 

Title:  NWMCCS A>JP - NORAD/ADCOM 
Budget Activity:  Strategic Programs #3 

(U) DETAILED BACKGROUND AND DESCRIPTION: The NORAD Cheyenne Mountain Complex is the centralized command and control 
center supporting the NORAD/ADCOM/ADC mission.  This facility operates a variety of computer systems, acquired under 
prcqram 427M, which are the primary means of achieving required mission capabilities.  The Communications System Segment 
is the computer system that provides the communications for 42?M and integrates the individual components into a cohesive 
system.  The Communications System Segment provides essential communications support for the tactical »aruing and attack 
assessment mission and the space defense mission by handling complete message processing, formatting, linft code conver- 
sion and the routing of internal and external user messages.  The Communications System Segment interfaces with essen 
tially all external facilities serving or served by the NORAD Cheyenne Mountain Complex.  As such, it is the single 
most critical element in the NORAD computer suite. 

CINCNORAD's ability to provide reliable warning and assessment, of aerosoace attack isj 

(U) RELATED ACTIVITIES:  As the communications hub for the NORAD Cheyenne Mountain Complex, the Communications System 
Segment interfaces with virtually all surveillance and/or warning systems.  These interfaces are, however, clearly defined 
and should result in little impact a^iong systems. 

(U) WORK PERFORMED BV:  Air Force Systems Command's Electronics Systems Division (ESD! will provide overall program man- 
agement.  Contractors have not yet been chosen, but probable bidders include:  Ford Aerospace Communications Corporacion, 
Colorado Springs, CO; Martin Marietta Corporation, Denver, CO; and System Development Corporation, Santa Monica, CA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  Not applicable 

2. (U) FY 1982 Planned Program;  Competitive concept definition contiacts will be negotiated to develop a design con- 
cept for a 427M Communications System Segment replacement.  Design solution will include stato-of-the-&rt hardware and 
•■"feware and will consider provisions to encourage modularity of both hardwara and software, provide automatic fault 
recovery or fail-soft operation, and provide techniques to enhance error isolation and more readily permit changes and 
improvements to the computer data base and program. 

3. (U) FY 1983 Planned Program:  The winning contractor of the competitive concept definition effort will be awarded 
a fixed price incentive contract to start the design and development of this proposed system. 

4. (D) FY 1SJ34 Planned Program:  Delivery of the off-site test facility (OSTFJ hardware will be completed in FY 1964. 
Software development efforts for both the OSTF and the NORAC Cheyenne Mountain Complex (NCMC) will continues. 
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Program Element:  #1211OF 
DOD Mission Area:  Strategic Information Systems. #133 

Title:  WWMCCS ACP - NORAD/ADCOM 
Budget Activity;  Strategic Programs #3 

5. (ü) Program to C^at^on, NC*C hardware will be installed and tested during FY 1985.  Software development- will 
continue during FY 198,, with an initial operating capability (IOC) goal of March 1986. 

6. {U) Milestones:  Not Applicable 
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FY 1983 RDT&E DESCRIFTIVE SUMMARY 

Program Element:  f12311F 

DOD Mission Area:  Strategic Information Systems, #334 

(II) RESOURCES (PROJECT LISTING) ($ in thousands): 

Title:  NORAD Combat Operations Center/Space 
Defense Operations Center 

Budget Activity: Strategic Programs, #3 

Project 

Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 

Actual 

15,954 

FY 1982 
Estimate 

23,511 

FY 1983 

Estimate 

2 b, 378 

FY 1984 

Estimate 

35,097 

Additional 

to Completion 

Continuing 

Total 

Estimated 
Costs 

Not Applicable 

<u) BRIEF DESCRIPTION OF ELEMENT AND MISSION NFFD.- This orogr** develops the Space Defense Command and Control System 
consisting of a Space Defense Operations Center (SPAi)OC) and the necessary communications systems.  The Space Defense 
Command and Control System is required to satibfy Presidential and Secretary of Defense directives to improve, in a bal- 
anced manner, the space defense capabilities of the United States.  This program will develop the Space Defense Command 
and Control System in a phased approach to support the evolving space defense capabilities of the United States. 

(U) PASTS FOR FY 1983 RDT&E REQUEST:  SPADOC IV, Piock A procurement will be initiated.  This procurement wiU include 

botf^ off-site test facility (OSTF) and operational hardware, and a select subset of the necessary software.  Tne evolu- 
tionary concept used in the f?ADOC procurement allows tailoring of the software cortract(s) to meet the most critical 
needs in a time phased manner. 

(U) COMPARISION WITH FY 1^82 DESCRIPTIVE SUMMARY: 

RDTRE 

FY 1982 
Estimate 

23,493 

FY 1983 
Estimate 

27,616 

FY 1984 
Estimate 

Additional 

to Completion 

Continuing 

Total 

Estimated 

Costs 

Not Applicable 

(U) OTHER APPROPRIAT10N FUNDS: 

Procurement (other) 

ope i-dt ions and Maintenance 

4,000 

1,400 

17.300 

2,500 2,800    Continuing 

22,100 

Not Applicable 
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Program Element: »1231 IF 

DoD Mission Area: Strategic Information Systems, #334 

DETAILED BACKGROUND AND DESCRIPTION iC 

Tit I**: NCRAD Combat Operations Center/ Space 
Defense operations Center 

Budget Activity: Strategic Program«, »3 

1 
^ To remedy this shortfall, the Air Force is aggressively improving and developing space defense capabilities., including: 

Space Surveillance Systems, Satellite Survivability Systems, and anci-sate) lite systems. For thes^ elemencs to b« ooer- 
ationally employed in an integrated and coordinate ü  manner, an effective command and control system is essential. [ 

During both peace and 
conflict, United St?t^s military operations will require assessment of the situation in space, its impact on terrestrial 
forces and the ability of the National Command Authorities to respond rapidly to changes in that situation. Responses to 
a changing situation might include:j 

The selection 
of whicW of ther o responses is appropriate is dependent on a fully integrated command and control system, usable in 
both pe.3c9r.ime and under stressed conditions. Effective command and control is the key to meeting any potential threat 
in spac«;. 

A program wa? initiated in Fiscal Year 1978 for the phased development of the Space Defense Operations Center. 
Phase I was initiated 1 Oct 1979 using existing North American Air Defense Command Combat Operations Center resources. 
In rne future, a number of incremental improvements \^ 

I will be incorporated into ongoing space defense operations a# they become available. A 
Prototype Mission Operations Center is b^ing developed to support the development and operational testing of the Minia- 
ture Air-Launched Antisatellite system. This mission operations center will *lso provide the command and control for 
the antisatellite system operations during the period of limited operational capability. At the time of initial oper- 
ational c.jpa'oility of the antisatellite system, the Space Defense Operations Center (Phase IV) will perform all anti- 
satellite command and control and also all force management. When the Space Defense Center is fully operational (cur- 
rently planned for Fiscal fcear 1988), it will plan, coordinate, and advise the National Command Authority on a?l Space 
Defense Operations. In turn, it will disseminate decisions/directives of the National Command Authority to the con- 
cerned agencies. Some typical responsibilities of the Space Defense Center include? continuously monitoring United 
States satellite e.nu ground system status, providing satellite attack warning and verification; reporting hostilities 
in space as they occur; monitoring satellite interference, verification of data outputs; maintaining status of rr\endly 

surveillance assets and their availability tor tasking; notifying users of potential critical satellite suppor'. loss; 
providing notification to satellite command and control ground stations during hostilities/disaster; recommending 
execution of    replacement launch; maintaining status of Soviet satellites; planning, j 

^') RELAYED ACTIVITIES: This program is part of thü Space Defense Systems Program involving four functional areas: 
space burvivahil,; ty, space surveillance, antisatellite, and command and control. Those program elements that are 

directly related are tne folT:>wing: Prograu Element 63429F, Space Surveillance Technology; 12424F, SPACETRACK; 63438F, 
Satellite System Survivability; and 6*406?« Sp^ce Defense System. Also, the Consolidated Space Operations Center, " 
gran Element 35110, will interface with the Space Defense Operations Center to provid« the link between Sptce Def 
Operations and the satellite operators for surviva.»iiity and warning information. 
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Program Element: #1731 IF 

PoD Mission Area: Strategic Information Systems, #334 

Title:  NORAD Combat Operations Center/Space 
Defense Operations Center 

Budyct Activity: Strategic Programs, ^3 

CJ) WORK PERFORMED BY:  Air Force Syscem Command's Space Division in Los Angeles, CA, is responsible for overall manage- 
ment of the Space Defense Command and Control System development,  The Prototype Mission Operations Center is being devel- 
oped by Boeing, Seattle, WA.  The concept definition contracts for the Space Defense Operations Center were awarded to 
Martin Marietta Corporation, Denver, CO and Ford Aerospace Communications Corporation, Colorado Springs, CO.  Follow-on 
development contract award is expected in January 1983.  The primary support contractors are Science Applications Incor- 
porated, La Jolla, CA; Aerospace Corporation, Los Angeles, CA, and MITRE Corporation, Boston, MA. 

PROGKAM ACOMFLISHMENTS AND FUTURE PROGRAMS: 

1- t°) KY 1981 and Prior Accomplishments:  Improvements to the North American Air Defense Command's Cheyenne Moun- 
tain Complex have been accomplished during the last several years.  In 1979, an initial Space Defense Operations Center 
capability was established at the direction of the Assistent Secretary of Defense (Communications Command Control and 
IntelXigene«), usir? existing resources.  Detailed system architecture and conceptual design studies were initiated in 
Fiscal Year 1978 for the Space Defense Coimnand and Control System addressing the following areas- (1) status data require- 
ments and interfaces for United States satellite elements; (2) information requirements,   flows, and interfaces; (3) 
decision logic sequences and development of option planning; (4) system implementation options/trade-offs and recommended 
configurational capabilities; (5) survivability and life cycle cost; (6) evolution of the system coupled with a roadmap 

of increasing capabilities and functions to support improved surveillance systems, satellite attack warning,) 
and warning of Soviet satellite reconnaissance; and (7) a program implementation plan and specifications. 

These efforts were continued in 1979 and 1980.  During Fiscal Year 1980, the Space Defense Operations Center Phase IV 
architecture was refined and system specifications developed to begin procurement of the system.  Also, support to near- 
term Space Defense Operations Center improvements t SPACETRACK and Satellite Attack toarning/Verif ication up^rtudes) was 
provided,  During FY 1981, the Space Defense Operations Center Phase IV procurement effort began. 

The system design requirements of the Prototype Mission Operations Center for the Anti-satellite system were estab- 
lished during Fiscal Year 1979.  This effort included both the miniature anti-satellite vehicle Developmen- Test and Eval- 
uation/Operational Test and Evaluation, and Limited Operational Capability support requirements.  During Fiscal Year 
1980, the Mission Operation Center design was finalized and construction of the deliverable hardware and software was 

bequn. JThii. effort is essential for the Prototype Mission Operations Center to be available to support Anti-satellite begun. This e? 

testing^ 

2. (U) FY 1982 ^ro-jram-  During Fiscal Year 1982, the Spnce Defense Operations Center Ph?se IV procurement will om- 
tinue.  Source selection will be completed and the design concept conrract awarded in December 1981.  Detailed design 
efforts will address software modification requirements, displays, irterfaces with existing systejtc. s'ternal/internal 
tommuMcations and long-lead hardware irems.  The foreign launch assessment satellite attack warning upgrade will also 
i .• integrated into the Space Defense Center operations-*  Additional)** in 1982 the Prototype Mission Operations Center 
hardware will be installed in Cheyenne fountain and software development and test will continue. 
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Program Element:  # 12311F 

DOD Mission \rea:  Strategic Information Systems, 334 

3*      FY 1983 Planned Frogram:  Prototype Mission Operations Center development v'M  be completed withj__ 

Title:  MORAD Combat Operations Center/Space 
Defense Operations Center 

Budget Activity:  Strategic Programs, #3 

I The Space Defense Operations Center Phase IV develop- 
ment will he fully underway.  The detailed design will be firmed and early subsystem and component building and test will 
be performed.  The command and control support for the defensive countermeasurec detr.ons trat ion will be integrated into the 
Space Deferse operations. 

4.      FV 1984 Planned Program:  The completed Prototype Mission Operations Center will support [_ 
The Space Defense Operations Center development and deployment 

will continue. 

r 5 •      Program to Completion: ' J   The Prototype 
Mission Operations Center will be used to provide command and control during this period.  The Space Defense Operations 
Center devHopmeni and deployment efforts will continue.  The initial operational capability of Phase IV Spec« Defense 
Center is planned to be achieved by Fiscal Year 1985.  The Space Defenss Operations Center is a continuing program. 

6, (U)  Milestones:  Not applicable. 

7. (U)  Resources^  Not applicable, 
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FY 1^83 RDT&E DESCRIPTIVE SUMMARY 

Title:  Ballistic Missile Tactical Warning/Assessment 
DOD Mission Area:  Strategic Surveillance and Warning, #332   Budget Activity:  Strategic Programs, #3 

Piogram Element:  »12313F 

(I!)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number Tide 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
actual 

FY 1982 

Estimate 
FY 1983 
Estimate 

1283 

FY 1984 
Estimat« 

1658 

Additional 
To Completion 

Continuing 

Tr ,i 

Estimated 
Co?-,ts 

Not Applicable 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The Ballistic Missile Tactical Warning/Attack Assessment (TW/-.A) 
System consists of three major segments:  (1)  Sensors to detect missile launch; (2) Computer centers and cannuiications 
links to  analyze and distribute the data from the warning sensors; and (3) Command posts where the implications of the 
the warning information are asaessed and appropriate actions directed. The Air Force ir. the past has not recognized 
nor managed ts TW/AA elements as a complete system.  Management of the TW/AA assets as an integrated system is 
necessary to provide accurate, timely, and unambiguous warning and assessment information to support force survivabi. lity 
actions and national decision making. 

(U)  BASIS FOR FY 198 3 RDT&E REQUEST:  Provides funds for TW/AA system engineering analysis.  Integration of the 
TW/AA systems will be ensured by development of standards/techniques* for sensor, communication and compu-.er hard- 
ware and software design.  Additionally, a directorate level organization to manage TW/AA acquisitions will te 
established at Air Force Systems Command's Electronic System Division (ESC). 

(U)  COhPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:   Not applicable; this is an FY 83 new start. 

(U)  OTHER APPROPRIATION FUNDS: 

KY    1981 
FY   1982 
Estimate 

Procurement   (Other) 
Operations  and Maintenance 
Manpower 

FY   198 3 
Estimate 

1100 
44C0 

1400 

FY 1984 
Eotimat«; 

1100 

4700 
1400 

Total 
Additional     Estimated 
to Completion  Costs 

Continuing 
Continuing 
Continuing 

N/A 
N/A 

N/A 
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Program Element:  I12313F 
Title: 

oon mission Area: Strafe Surv.m.,c. «nd ».„in,, ,33,   ^^rr^^r^^^^^'^^^^- 

(U)  DETAILED BACKGROUND AND DESCRIPTION-  The nuinr f inrf, «„ -* ..w  c 

ments were not recognized nor managed as a complete system  Recon^ ^!f       !   ?      *" P°rCe " ™/M ele~ 
findin, and related observations/conclusions. ^"T^ob.?£?SST^Ä!U^lJLSfS" ^ PrinClf>al 
among these recommenaations were 'he formation of a r»n»-»i o„-    „    directed their implementation.  Principal 
Executive Management Structure, and the creation of 2 Tr^rlrT T"""5 ^"^  es"bUsh"">< <" •" °veral! TW/AA 
Product Division to manage TW/AA acguisUUn efforts! ^^"^  leVel ««»"»«ion within an Air Force Systems Command 

(U)  RELATED ACTIVITIES:  The direction proviaea by the Chief of staff of ,.,. »■  „ sisrzs irsLnssr- c~- ~ -•- ~™:"" srsszszxu* 
s..-ftsasa. f.=RÄÄS ;:rc::::r:: =rr -'" - - 
(U)  PRO^RAM_ACCOHPLISHMENTS AMD jriTTURF PPOGRAMS: 

U      <">  FXJ961_«nd_PriO£ Accomplishments:  Not applicable. 

2-  {u> PY 1982 Program  Not applicable. 

display specific«!.»,., improvements.  Pevelop »r.d aeliver improvea h.rd»»r«. roftwr. Jnd 

and more Z^^^^S^^Z^:^^ Z?™^   ""^ "* '^0'—  ** —<" —" 

-—-—.. —. «^ - c^r—Vu^t^r^a-i Z^^Z'1-ZüZ-^- 

central -ZSS^g»^ ^.rÄ'^Ki ^ÄSSST" ^ ~'1~ "^ " ' 

G.  (U)  Milestonea^ Not applicable. 

7"  u,) £*£°JÜ!CHÄ*i  Not applicable. 
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F\   1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: t   12325F 
DOD Mission Area: Strategic Air Defense, #122 

Title:  Joint Surveillance System (JSS) 
Budget Activity:  Strategic Programs, *Z 

(U) RESOURCES (PROJECT LISTING)($  in thousands): 
Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 
9,661 

FY 1982 
Estimate 
1,295 

FY 1983 
Estimate 
1,187 

FY 1984 
Estimate 

Additional 
to Completion 

Totai 
Estimated 
Coses ** 
45,541* 

(TI) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The Joint Surveillance System (JSS) is to replace the existing Semi- 
Automatic Ground Environment (SAGE), Back-up intercept Control (BUIC' and manual air defense systems ana to provide 
air surveillance and eirspace  sovereignty.  The objective of this program is large cost avoidance in radar operation and 
operation center support through the elimination of redundancy in the civilian and military radar nets,  nd replacement 
of the SAGE/BUXC systems which are expensive to maintain and operate. The system will use radar data from a single net 
of ^ederii Aviation Admjnictration (FAA) and military radars in the Continental United States, Alaska and Hawaii to 

input to FAA Air Route Traffic Control Centers and Air Force Region Operations Control Centers (ROCCs). Two ROCCs will 
be provided to Canada v^a Foreign Military Sales. 

(II) BASrS FOR FY 19^3 RDT&E REQUEST:   Emphasis will be placed on integration and testing leading to Initial Operational 
Capability (loC) of the first Region Operations Control Center (ROCC) in early 1983. Program Office engineering support 
will continue.  The cost estimate provided by the System Program Office is based or. historical experience. 

(!!) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

ROTfrE 
other Procurement 

FY 1981 

9,700 
1,940 

Total 
FY 1982   FY 1983  FY 1«84    Additional     Estimated 
Estimate  Estimate Estimate   to Completion  Costs ** 
1,357       942 '" 45,"387 
3,235     2,844 2,760 123,011 

II) OTHER APPROPRIATION FUNDS: 

other Procurement 
(Quantity -ROCC) 

Mi 1 itar/ Construction 

13,893* 3,143 2,580 1,982 2,150 135,980*** 

(5) 
37.800 

* Addition«! RDT&E to be programmed in FY 1984 President's Budget due to add of ROCC in Hawaii 
** Totals include FY I^HO & Prior Fundinq 
•** Includes spares 
•*** KY ^»Hj procurement increased due to add of $12.OM in FY 1981 Supplemental Approbations Act to upgrade Hawaiian 

air defense 

<u mm 
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Program Element:  # 12325F 
DoD Mission Area:  Strategic Air Defense, #122 

Title:  Joint Surveillance System (JSS) 
Budget Activity:  Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Joint Surveillance System (JS3) is to replies the Semi»Automatic Ground 
Environment/Back-up Intercept Control (SAGE/BUIC) a.id manual air defense systems and to provide air surveillance and 
airspace sovereignty. The objective of this program is cost avoidance of over $10 0 million/year in radar operation 
and operation center support as well as manpower reductions through the elimination of redundancy in the civilian and 
military radar nets, and replacement of SAGE/ 3UIC operations centers which are expensive to operate and maintain.  The 
program will implement L  system which uses radar data from a single radar net of Federrl Aviation Administration (FAA) 
and military radars in the Coi tirental Unit,?r* States (CONUS) and Alaska üS  input to the FAA air Route Traffic Control 
Centers and Air Force Region Operations Control Centers (ROCCs).  JSS will provids four ROCCs in the CONUS and one each 
in Alaska and Hawaii which will be equipped with modern off-the shelf computers, displays, and peripheral equipment to 
perform surveillance and air sovereignty operations. Canada will install a similar system with two RuCCs acquired 
through Foreign Military Sales.  Altnough JSS is a low risk program utilizing mainly off- trie-shelf components, a large 
amount of unique computer software development was undertaken.  For this reason JSS production was preceded by a seven- 
teen month Design Verification Period (DVP) to minimize any remaining risk.  During DVp, the contractor performed the 
initial design and integration in critical software areas.  After verification to insure the technical adequacy of the 
design, a contract was awarded in June 1979 for acquisition of the ROCC hardware/software during the Implementation 
Period. Thus, DVP allowed the Air Force to develop confidence that the critical are?s had been examined prior to com- 
mitting procurt. .jnt funding. 

IV)     RKIftTED ACTIVITIES:  JSS is related to the SAGE/BUIC systems which ic  will veplace. JSS is also related to the 
COWUE Over-the-Horizon (OTH-B) Radar (PE 12417F), Alaska» Radar Stations (SEEK IGLOO PE 1241 IF), Dow Ra^ar Stations 
fp*3 12412F), and the E-3A programs.  JSS will provide command and control of air defense forces as the tactical 
situation dictates for as long as it survives. The E-3A, as the more survivable eletrent of air defense, will provide 
command and control during crisis and wartime.  Coordination on all major activities is obtained from Tactical Air Com- 
mand Air Force Logistics Command, A eskan Air Command, Pacific Air Forces, Mort-h American Aerospace Defense Command 

and the Air Porc-i Communications Commani.  Coordination is also obtained from r'AA on radar sensor portions of the 
program.  Close coordination is maintained with Canada by having Canadian officers assigned to the Program Office. 

(U)  WORK PERFORMED BY:  Program management is provided by the Electronics System Division of the Air Force Systems 
Command.  The prime conrractor is "ughes Aircraft Corporation, Fullerton, CA.  Engineering support is provided by 
Input/Output Computer Sciences, Walthan, MA; Logicor Incorporated, Lexington, MA; MITRE Corporation, Bedford, MAr and 
Support Systems ArfPOciaton Inc, Burlington, MA. 
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Program Elevaent: # 12325F 
DoD Mission Area:  Strategic Air Deferse, #122 

Title: Joint .Surveillance System (TSS) 
Bxidget Activity: Strategic Programs, #3 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  FY 1980 and FY 1981 funds were u Uized for executing the Implementation 
Period (IP) contract for the remaining US Region Operations Control Centers (ROCCs) awarded 29 October 1979.  FY 1979 
funds completed the seventeen month DVP contractual effort, commenced the Implementation Period (IP) contract for one 
ROCC awarded 29 June 1979, and continued Program Office contract engineering support. 

2. (U) FY 1982 Program:  Thu IP contractual effort will continue.  Funding will be apolied to that non-critical software 
effort remaining after DVP, and to hardware/software integration and testing.  Program Office engineering support will 
continue. 

3. (U) FY 1983 Planned Program:  The Implementation Period contract effort will continue.  Software efforts, integration 
and test will receive priority attention leading to IOC of the first ROCC in early 1983.  Acquisition of Hawaiian ROCC 
(HIROCC) will commence.  Frogrft/n office engineering support will continue.  FY 1983 RDTsE increased due to added program 
office support fends and FY 1983 Procurement decreased due to the net effect of i.r  OSD reduction of funds for engineering 
changes and an adjustment to initial spares. 

4. (U) FY 1984 Planned Program:  Test and integration activities for the remaining US ROCCs will continue with emphasis 
placed on system testing.  System deployment is scheduled to be completed. 

5. (U) Program to Completion:  No additional RDTfiE funds are planned to be uyed on the JSS program. 

6. (U)  Milestones:  Not Applicable. 
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FY 1983 ROT&E DESCRIPTIVE SUMMARY 

Program Element:    1124]jf 
DOD Mibsi on Area:    Strategic Air Defense, #122 

Title:    Surveillance Radar Stations/Sites 

IJ) RESOURCES (PROJECT LISTING)  ($ in thousands): 

Title 
Project 
Number 

2433 

TOTAL FOR PROGRAM ELEMENT 

SEEK  IGLOO 

Budget Activity:    Strategic Programs, #3 

FY 1981 
Actual 

8,289" 

FY 1982 
Estimate 

4,204" 

Total 
FY 1983       FY 1984       Additional            Estimated 
Estimate     Estimate     to Completion     Costs 

1,147            1,123                1,100                 38,043 

8,289 4,284 1,147 1,123 1,100 38,043 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:    This program element supports the thirteen Alaskan Air Commard air 
surveillance radar sites.    The RDT&E project, SEEK IGLOO, will  enhance the surveillance and air space control  capability 
of Alaskan Air Command and reduce support costs.    SEEK IGLOO will develop a minimally attended radar, usiny current 
technology to replace the existing separate surveillance and height finder radars.    The new rad^r will have integral 
height finding capability and improved performance ir the presence of clutter, and will be maintained by significantly 
fewer personnel than are required today. 

W »"^IS FOR FY 1983 RDT&E REQUEST:    The request includes funds to implement production and continue program office sup- 
port.    Program cost estimates are ba   }d on negotiated contract prices and contractor performance data. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDTÄF. 
Procurement (Other" 

♦Includes initial spares 

(U) OTHFP APPROPRIATION FUNDS: 

Procurement (Other) 
(Quantity, including 
prototype retrofit) 

Military Construction 

FY 1981 

8.500 

FY 1982 
Estimate 

4,400 
46,777 

57,854 

(9) 
40,250 

FY 1983 
Estimate 

1,200 
47,294 

37,264 

(4) 
43,600 

FY 1984 
Estimate 

Additional 
to Completion 

2,400 
4,371 

8,592 

Tocal 
Estimated 
Costs 

38,490 
98,442* 

103,710 

83,850 
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Project:  #2433 
Program Element:  #1241lF 
DOD mission Area:  Strategic Air Defense, #122 

Title: 
Title: 

SEEK IGLOO 
Surveillance Radar Stations/Sites 

Budget Activity:  Strategic Programs, #3 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Automation of the Alaskan Air Command and Control Svstem is planned under the 
Joint Surveillance System program.  In addition, the Air Force had previously planned a program to improve surveillance 
radar clutter rejection performance with a minor modification and an extensive military construction program to replace 
deficient support buildings at the radar sites.  A study of alternative methods of radar improvement has shown that radar 
replacement with a new, minimally attended (DO more than three radar technicians) radar and site equipment, using current 
technology, is the most cost effective me^ns of providing the required capability.  The new equipment will provide the 
required performance and pignificantly reduce maintenance costs.  It will also greatly reduce the number of site personnel 
required thereby reducing the military construction program.  The reduced military construction program and maintenance 
costs are expected to rapidly compensate for the investment in new equipment. 

(II) RELATED ACTIVITIES:  The study of alternatives and definition of technical requirements were performed under Program 
Element 12325F, Joint Surveillance System.  The new radars are being designed to interface with the Joint Surveillance 
System equipment.  The SEEK IGLOO minimally attended radars c^uld also be used to enhance performance and logistics 
supportability of the Distant Early Warning Line, to replace Joint Surveillance System military radars to improve logistic 
supportability and to improve the current North American tactical warning and air defense system.  One SEEK IGLOO radar 
will be diverted to satisfy an urgent requirement to replace an at,ed radar in Berlin, Germany.  Reimbursement to replace 
the Alaskan asset will be provided by the Federal Republic of Germany. 

(U) WORK PFRFURHED BY:  This effort is managed by the Electronics Systems Division, Hanscom AFB, MA.  MITRE Corporation, 
Burlington, MA; Rome Air Development Center, Griffiss AFB, NY; and the Electromagnetic Compatibility Analysis Center, 
Annapolis, MD, are supporting the effort.  Design competition contracts were awarded to:  General Electric Company, 
Syracuse, NY; ITT Gilfillan, Inc., Van Nuys, CA; and Westinghouse Electric Corp., Baltimore, MD.  After evaluation of 
design proposals, a contract option to fabricate and test two preproduction prototypes was exercised in July 1979 with 
General Flectric Co. 

(U) PROGRAM ACCOMPLISHMENTS MND FUTURE PROGRAMS: 

1.  (UJ FY 1981 and Prior Accomplishments:  Program alternatives were studied and the minimally attended radar was 
selected for acquisition.  A request for proposal for design, development antf test was released and three six-month 
design competition contracts were awarded on 1 August 1978.  The design competition was completed and General Electric 
Co. was selected in July 1979 to fabricate ana test preproduction prototype radar equipment.  Fabrication of subassemhlies 
and radar groups began in early FY 1980.  Development test and evaluation at the subassembiy level began in September 
198C.  System Development Test and Evaluation was conducted at the contractor*s plant.  Planning for Development Test and 
Evaluation at a government test range in Verona, NY and Development Test and Evaluation and Initial Operational Test and 
Evaluation in Alaska was completed. 
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Project:  #2433 
Program Flement:  #1241lF 
DOD Mission Area:  Strategic Air Defense, #122 

Title i  SEEK IGLCr 

Title:  Surveillance Radar Stations/Sites 
Hudget Activity:  Strategic Programs, #3 

2. (U) FY 1982 Planned Program: After completion of Development Test and Evaluation in Verona, NY, Alaskan Development 
Test and Evaluation and Initial Operational T*st and Evaluation will be conducted at King Salmon Air Force Station, AK. 
Results will be evaluated prior to production of eight radars planned to begin in May 1982. The preproduction equipment-, 
will be refurbished to the production configuration and remain onsite as the first operational radar.  The military 
construction program to consolidate, replace, and upgrade essential site support facilities such as composite buildings 
and prime power generators will begin. 

3. (U) FY 1983 Planned Program? The first radar is planned to be operational in November 1982.  Production of four 
minimally attended radars will be initiated.  A decrease in FY 1983 procurement funds offsets a corresponding increase in 
FY 1982.  A FY 1982 Amended Budget returned the program to original production quantities and prices negotiated in 1979 
with net cost avoidance. 

4. (U) FY 1984 Planned Program.  Radar production and installation is planned for completion by September 1984. 

5. (U) Program to Completion:  Not Applicable.  Completed in FY 1984. 

6. (0) Milestones:  Not Applicable 

7. (U) Pesources:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »12412F 
DoD Mission Area:  Strategic Surveillance and Warning, #332 

Title:  DEW Radar Stations 
Budget Activity:  Strategic Programs, ft3 

(0)  RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

FY 1982 
Estimate 

FY   1983 
Estimate 

7,995 

FY 1984 
Estimate 
38,468 

Additional 
to 

Completion 
44,800 

Total 
Estimated 
Costs  
90,263 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element supports the 31 Distant Early Warning \DEW) 
Line radar stations. The DEW Line provides tactical warning of a bomber or cruise mlssixe carrier penetrating the air- 
space of the North American Continent through a line from the northern Alaskan Coast to the east coact of Greenland. 
The warning provides the National Command Authorities with time for decision making and survival actions, permits the 
launch of offensive and command and control aircraft for survival and alerts the air defense network. The present 
DEW line r 

Because of its age, the existing system is increasingly difficult and costly to operate an i maintain. The program 
objective is top J reducing operations 
and maintenance costs. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: Include" funds to complete an overall system engineering design that integrates 
long range radars, short range radars, communications equipment and control centers. The request alsc includes funds to 
begin engineering design and development of a short range gap-filler radar. A planning estimate for a northern surveil- 
lance solution was compiled in December 1980.  Program cost was estimated in September 198'« 

fU)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  Net Applicable.  This is an FY 1983 n«w start. 
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Program Element:  #124*2F 
DoD Mission Area:  Strategic Surveillance and Warning, #332 

Title:  DEW Radar Stations 
Budget Activity:  Strategic Programs, #3 

(U)  OTHER APPROPRIATION FUNDS: 

FY 1981 
FY 1982 
Estimate 

Procurement (Other) 
(Quantity) 

FY   19^3 
Es^irate 

11,244 
(4) 

FY 1934 
Estimate 

51,865 
(7) 

Additional 
to 

Completion 

344,700 

Total 
Estimated 
Cost  

427,^00* 

Military Construction 8,255 107,700     116,000 

♦includes initial spares 
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Program Element:  »12412F 
^oD Mission Area:  Strategic Surveillai.ee and Warning, #332 

Title: DEW Radar Stations 
Budget Activity:  Strategic Programs, #3 

DETAILED BACKGROUND AND DESCRIPTION:  The_ present Distant E*rly Warning (DEW) Line has£ 
the twenty-five year old equipment is increasingly more costly to operate 

and maintain.  When tests showed that an over-the-'^orizon radar would nor. provide reliable northern radar coverage, 
alternatives were examined and a ground based ?adar replacement for the DEW Line was selected as the most cost effective 
approach to provide tactical warning of an atmospheric attack from the north.  Detailed design studies of unattended/ 
minimally attended redars and unattended radar sites led to a selection of a mix of minimally attended radars (developed 
in P: 12411F, Surveillance Radar Stat-.ons/Sites) ^nd unattended gap filler radars to provide the most cost effective 
solution co DEW Line improvement. The selection of a Tßix of radars greatly simplified the design, and thus lowered ehe 
cost AX\(\  risk, of unattended radar development. 

(U)  RELATED ACTIVITIES: Design study contracts for th%* unattended radar (part of the Unattended/Minimally Attended 
Radar Study) and total unattended site w*.<re funded in P2 63101F (Preliminary Design and Development).  The minimally 

attended radar developed under PE 12411F (Surveillance R&dar Stations/Sites, Project SEEK IGLOO) is planned for use in 
the DEW Line improvement program via an increase in production quantity.  Radar coverage will be contiguous with the radar 
coverage provided by CONUS Over-th^-Horizon Backscatter (OTH-8; radars in VF.   12417F.  The DEW Line is an integral part 
of North American Air Defense tactical warning system*? and a US-Canadian Government-to-Government Agreement precludes 
unilateral phaseout of the system.  The Air Force Air Defense Master Plan completed in Jan 1981, stated air defense and 
tactical warning requirements and identified alternative programs to satisfy those needs. A DEW Line improvement program 
has been selected by the Air Force as the preferred acquisition approach.  FY 1980 funds to improve the DEW Line were 
deferred pending Congressional receipt of an air defense/warning plan, 

<u)  WORK PERFORMED BY:  This effort is managed by the Electronic Jystems Division, Hanscom AFB, MA.  MITRE Corporation, 
Burlington, KA; Roms Air Development Center, Griffiss AFB, NY; and the Electromagnetic Compatibility Analysis Center, 
Annapolis, MD are supporting the effort. 

( U)  PrtOGRAM ACCOMPLI StiMEriTS AND FUTURE PROGRAMS: 

1.  (U)  FY 1981 and Prior Accomplishments:  Not Applicable 

2*  (u)  FY 1982 Program:  Not Applicable 

*•  fu)  FY 1983 Planned Program:  After evaluating competitive proposals, award a contract for overall DEW Line 
systems design and integration, communications design and ahort range radar station design, engineering, fabrication 
and test.  In addition, four long range radars will be procured by continuing AN/FPS- 117 minimally attended radar produc- 
t !on. 
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Program Element: #12412F 
DoD Mission Area:  Strategic Surveillance and Warning, #332 

Title: DEW Radar Stations 
Budget Activity:  Strategic Program #3 

4. (U) FY 1984 Planned Progran; Fabrication of four short range prototype radars will begin. Communications 
equipment and seven additional long range AN/FPS-117 radars will be procured. Construction ofc the first of five new 
AN/FPS-117 radar sites will be initiated, 

5. Program to Completion:  Production of short range radars is planned to start in FY 1985._ Installation of 
radars will be accomplished in two phases  The first phase, with a planned completion date of;        will improve th J 
existing capability by integrating radar surveillance data from srodern AN/fPS-l17 long range radars, four prototype 
short range radars an<? 17 existing AN/FPS-19 radars and communications to enable processing of surveillance data within 
Region Operations Control Centers.  The second phase, to be complete in'      — would complete replacement of the exist- 
ing obsolete A'J/FPS-19 r<dars andfT 

_i 

6. (U)  Milestones;  Not Applicable, 

7. (U)  Resources:     Not Applicable. 

8. (U)  Comparieon with FY 1982 Jescrlptive Summary:  Not Applicable.  This is an FY 1983 new start. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: # 12417F 
DoD Mission Area: Strategic f'irveillance and Warning, #332 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Title:  CONUS Over-the-Horizon Radar System 
Budget Activity:  Strategic Programs, #3 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 198; 
Actual 

FY 1982 

Estimate 

17,235 

FY 1983 

Estimate 

"79,175 

FY 1984 

Estimate 

103,991 

Additional 

to Completion 

66,800 

Total 

Estimated 

Costs  

267,200 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program provides for the development of &n Over-the-Horizon Back- 

scatter radar to improve our present limited capabilities for providing tactical eariy warning against attack on North 

America by bombers and air-to-sjrface missiles.  Development of an Over-the-Horizon Backscatter radar to provide long- 

range surveillance down to the surface would: provide coverage of the coastal approaches from approximately 500 nautical 

miles out to 1800 nautical miles; increase warning time for survival of retaliatory forces; provide decision time for 

National Crvmmand Authorities consistent with missile warning requirements; and significantly enhance redeployment options 

of available defense forces.  J.n prior years, OTH-B research and development was accomplished in the 63703F Program Ele- 

ment.  The planned acquisition is for two 180 degree coverage sites, one on each North American coast.  Extension of 

coverage to the south is a future option. 

CO) BASIS FQ^ FY 1983 KDT&fc REQUEST:  FY 1983 funds will be  used to .'ontinue final development of the 60 degree northea&t 

operational Over-The-Horizon Backseatter radar site.  " e existing experimental radar system, located in Maine, will be 

modified and Tugmented to bring it to operational status.  Transmitter and receiver hardware w*ll be modified where neces- 

sary, equipment for additional frequency bands will be developed and integrated for full use of the high frequency spec- 

trum, operational software will he developed and tested with the new and modified hardware, and a supportable tactical 

operations center will be developed for interface with the Canadian and Northeast Region Operations Control Center. 

Preliminary Design Review of hardware and software development is planned fci late FY 83.  In addition to providing the 

required enqineering and test support, this program also continues the technical level-of-effort designed to maintain 

acceptable program risk leve1s and supplements the radar development in design areas promising high payoff in the opera- 

tional radar system.  Cost estimates for the planned east-west coverage system arc derived from an Independent Cost 

study performed in September 1^81 to support the AFSARC review. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RUT k E 

FY 19H1 

Actual 

0 

FY 1982 

Estimate 

21,700 

FY 1983 

Estimate 

15,200 

Total 

FY 1984    Additional    Estimated 

Estimate   to Completion Costa 

Continuing   To be determined 

<!,) OTHER APPROPRIATION FUNDS; 

Military Construct ion 

Procurement (Other) 

(1 

0 
0 

0 
7,200 

0 

21,057 

192,105 
64,700 

283,300 

93,000 

475,400 
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program Element:  #12417F 
DoD Mission Area: Strategic Surveillance and Warning, #332 

Title: CONUS Over-the-Horizon Radar System 
Budget Activity:  Strategic Programs, #3 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  The Continental United States Over-the-Horizon Backscatter radar system will 
provide long range surveillance and tactical early warning to alert National Command Authorities of potentially hostile 
aircraft in the coastal approaches to Morth America.  Present radars are line-of-sight.  These radars have a useful range 
of only 200 nm against high altitude targets and are limited to a few tens of miles against low altitude targets.  Their 
lor* altitude coverage is not contiguous.  The present radar system, while important for air sovereignty, does not provide 
tactical warninr needed for survival of our retaliatory forces. Deployment of an all altitude, long range and wide area 
Over-Thw-Horizon Backscatter radar, in association with improvements to the Dew Line system, will provide tactical early 
warning for east, west, south and north approaches to North America; will increase warning time to permit survival of 
our retaliatory forces; will provide decision time for the National Command Authorities consistent with missile warning 
requirements; and will significantly enhance redeployment options of defense forces.  The initial phase, development and 
feasibility testing of an experimental Qver-The-Horizon radar, was approved by the Defense System Acquisition Review 
Council and concurred with by the Worldwide Military Command and Control System Council in 1974.  A contract for a pro 
totype rad*r system was awarded in March of 1975.  Due to projected cost and schedule problems, the program was restruct- 
ured in FY 1976.  The restructured program reduceu the operational capability of the planned prototype and the test 

scope to an experimental radar and definitive test program necessary to demonstrate technical feasibility.  Operational 
configuration and "ilities" were deferred in imp^menting the design for the technical feasibility test. 

(U) RELATED ACTIVITIES:  The CONOS OTH-B radar system is r>eing developed to provide all-altitude tactical early warning 
in support of our strategic air defense mission. Compatibility with related programs such as the Distant Early Warning 
Radars, the Joint Surveillance System, the E-3A Airborne Warning and Control System and air defense interceptors is 
planned.  Related OTH system developments by the Office of Naval Research and the Naval Research Laboratory in the areas 
of ship detection and weather/sea state determination «re monitored by the Air Force.  Agreements with the Federal Avia- 
tion Atjency and the Canadian Departments of National Defence and Transportation exist to provide North American air 
traffic control data.  Acquisition of the operational Over-The-Horizon radars is accomplished with Program Elements 
63703F (KY 82 only) and 12417F. 

<u) WORK PERFORMED BY:  The development of the CONUS OTH-B radar syst«m and supporting OTH technical efforts are manaqed 
by the Air Force Electronics System Division, Han^com AFB, MA. The radar prime contractor is the General Electric Co., 

Syracuse, NY.  Major subcontractors include Continental Electronics, Dallas, TX, for the transmitter subsystem and 
TRW, Redondo Beach, CA, for the software development.  Subcontractors for the site preparation and construction efforts 
arc awar led to local Maine contractors in the Moscow/Caratunk area (transmitter site) and in the Washington County 
area (receiver site).  Continuing OTH technical efforts, analysis, engineering studies and support are provided by: 
Rome Air Development Center, Griffiss Air Force Base, NY; SRI International, Remote Measurements laboratory, Kenlo Park, 
CA; Naval Research Laboratory, Washington, D.C.; MITRE Corporation, Burlington, MA; and the Air /orce Geophysics Lab- 
oratory, Hanscom Air Force Base, MA. 
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Program Element: # 12417F 
DoD Mission Area: Strategic Surveillance and Warning, #332 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

Title: CONUS Over-* he-Horizon Radar S -stem 
Budget Activity:  Strategic Programs, #3 

1. (U) FY 19R1 and Prior Accomplishments:  The program was restructured in FY 1976 to reduce the prototype design 
implementation and test scope to an experimental radar required to demonstrate technical feasibility.  Site preparation, 
erection of buildings and support services, and partial construction of the antennas were completed at both the trans- 
mitter and receiver sites in Maine. Configuration acceptance tests were completed on major hardware items and software 
design was verified and coded.   echnology efforts were initiated in the areas of low-sidelobe antenna development, 
ionospheric modeling and prediction, adaptive beamforming, and radar performance assessment/management technologies. 
Development of the experimental radar system was continued in FY 1979.  Site construction waa finished and on-site system 
level ii.tegration and testing in preparation for the feasibility demonstration were completed in 1980.  Technology 
efforts were continued to evaluate alternative signal processing/radar control algorithms.  System level acceptance 
tests were accomplished during the second quarter of fiscal year 1980 and the Experimental Radar System was delivered to 
the Air Force in May of 1980.  Tht nine month system performance test started in June 1980 and w«s ccfl5pi.et.6d * n February 
1981.  In these tests, technical feasibility of the OTH-B radar system was demonstrated and addressed the following: 
probability of detection, relative position accuracy, velocity resolution, track maintenance, radar propagation outages, 
radio frequency interference susceptibility and compatibility, and real-time identification and correlation of targets. 

Subsequent to the nine month system performance tests, a limited Initial Operational Test and Evaluation on the Experi- 
mental Radar System was conducted from 1 Marni to 4 June 1981 by the Air Force Test and Evaluation Center (AFTEC). 
Independent estimates were made of operational effectiveness and suitability <*>nd deficiencies identified t^r subsequent 
corrective action during development of the Initial Operating Sector.  Additional experiments und analyses were made 
to determine the utility of northlooking OTH-B.  Preparations were rade for the November 1981 Air Force Systems Acquisi- 
tion Review Council (AFSARC). 

2. (IF) FY 1982 Program.-  The November 1981 AFSARC provided a development and deployment decision or. east and west 
coast operational radar systems.  Preparation for a final development program is underway.  The experimental radar system 
will be upgraded to a fully operational 60 degree Initial Operating Sector.  Tht Maine transmitter and receiver facilities 
will le expanded aad modified where necessary and improved for operational use.  Frequency range 1« o  be increased and 
operational software development will begin for radar management, target detection, tracking, correlation and identifica- 
tion, declaration of unknowns, and for computer interface with external agencies.  A separate opemtions center will 
IHT designed for Integration into existing communications/warning networks.  Continued technical supj-ort efforts are 
directed at system risk reduction and design to control life cycle costs. 

J. <U) FY 19'«*3 Planned Program;  Development will continue to upgrade the experimental system to a fully operational 
60 degree coverage Initial Operating Sector (XOS).  Design of upgraded radar har<iware will be completed and formal design 
reviews conducted.  Fabrication of key hardware items will begin, along with acquisition of vendor-furnished hardware, 
displays and computers.  Testing will begin on critical subsystem**, to include receivers, transmitters, and the signal 
processor.  Software design will be completed and formal design reviews conducted.  TestJ on key computer p.ogram eom- 
l«ments will l>e accotap■ iahed.  Clearing and grading >f the IOS transmit and receive sites will begin.  Design of tech- 

nical facilities will be completed.  Technical efforts to reduce risk and contro? life cycle costs will continue. 
Funding level ci>mpared to that in FY 82 Descriptive Summary represents consolidation of all funding in one Program element. 
$61-HM in FY 81 was formerly included in PE 63703F. 
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Program Element: # 12417F 
DoD Mission Area: Strategic Surveillance and Warning, #332 

Title: CONUS Over-the-Horlzon Radar System 
Budget Activity:  Strategic Programs, »3 

4. (Ü) FY 1984 Planned Program:  Developed components and subassemblies will be integrated into transmitter and 

HZ 21  SiS;  VIS*  an" S°ftWare independent verification and validation will continue. The initial phase to repli- 
cate two additional 60 degree sectors on the east coast will begin. 

5. '   P^o^an^o^m^letion:  Development will be completed in fiscal year f   ]with the upgraded first 60 deoree 
sector operating.  InU.i«! Operational Test and Evaluation of the first sector (Initial Operat injector)   I bee« 
put. in early fiscal year [   _ Additional 60 degree sectors will be completed on each coast until the two 30 <££•« 
over-che-honzon backscatter r,dar fans are complete i„[_ E>ftrcise optlon for      

6gree 

coverage in accordance with the DOD Air Defense Master Plan.                      ~~ 

6. (U) Milestones: 
Date 

A. (U) 
8. (U) 
C. (U) 
D. (U) 
E. (U) 
F. (U) 
G. (U) 
H. (U) 
I. (U) 
J. ( 
K. ( 

System Definition Complete 
Prototype Contract Award 
Initiate Program Restructuring 
Conclude Technical Feasibility Test 
Conclude IOT&E 
AFSARC Review 
Development Decision 
Development Contra-t Award 
Procjram Review 
Initial Operational Capability (East & West 180«) 
Fu.l Operational Capability (South 120*) 

Nov 1973 
Mar 1975 
Dec 1976 
Feb 1981 
Jun 1981 
Nov 1981 
Jan 1982 
Apr 1982 
Apr 1983 

L _J 
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FY 1933 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »12423F 
DoD Mission Area:  Strategic Surveillance and Warning/ #332 

Title:  Ballistic Missile Early Warning System 
Budget Activity:  Strategic Programs, #3 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 

Actual 

9,630 

FY 1982 

Estimate 

12,752 

FY 1983 

Estimate 

10,262 

Total 
FY 1984   Additional      Estimated 
Estimate  to Completion   Costs 

9,67o Continuing Not applicable 

BRIEF DESCRIPTION OF  ELKMENT AND MISSION NEED:  The Ballistic Missile Early Warning System is being modernized^ 
Planned improvements to radars and data 

processing equipment will increase the system's capabilicyl   

In addition, ongoing replacements of tne site computers will stop the deterioration in reliability 
caused by system aging and the nonavailability of spare parts. 

(U) BASIS FOR FY 1983 RDTXE REQUEST: Requested funds will allow the Air Force to complete the procurement of new Missile 
Impact Predictor computers for all three Ballistic Missile Early Warning Sites, with scheduled deliveries in September and 
December of 1982 <*nd April ^383. It will allow us to initiate the procurement of an Ultra High Frequency upgrade to the 
Detection and Tracking Radars at the Thule, Greenland and Fylingdales England uites. A solicitation will be released to 
industry in January 1^82 for a competitive, design to budget, contract definition phase to start in April 1982. Award of 
a final acquisition contract is expected in January i98' for final delivery in late 1986. 

(UJ  COMPARISON WITH FY ^982 DESCRIPTIVE SUMMARY: 

RDT&E 
Procurement (other) 

(II)  OTHER APPROPRIATION FUNDS; 

FY .981 

9~, 100 

44,996 

FY 1982 FY 1983 FY 1984   Additional 
Estimate Estimate Estimate  to Completion 
13,000 6,300              Continuing 

12,954 0                Continuing 

Total 
Estimated 

Costs  
Not Applicable 
Not Applicable 

Procurement 
Operation and Maintenance 

42,328 
8,600 

35,349 
2,916 

4.200 
3,126 

0 
5,739 

Continuing Not applicable 
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Program Element:  #12423F 
DoD Mission Area:  Strategic Surveillance and Warning, #332 

DETAILED BACKGROUND AND DESCRIPTION: 

Title:  Ballistic Missile Early Warning System 
Budget Activity:  Strategic Programs, #3 

The Ballistic Missile Early Warning System (BMEWS) was designed and built in 
the late 1950s and early 1960s. At the time, a mass missile raid was defined as 20 or more missiles each having only 
one warhead; and our national nuclear retaliatory strategy was massive retaliation. Twenty years of system aging and a 
much larger and more complex missile threat now [ 

The Ballistic Missile Early Warning System was originally designed | 

Tho current system is capable of providing , 

Thus, it can provide adequate warning of an all out Soviet attack.  It is also able, with the aid of site 
trackinq radars, Q jto a greater accuracy of|_ This informati i 
is used to provide a rudimentary characterization of the» magnitude and objective 3f the enemy attack, f ,"] in a 
less than all out attack, with limited objectives, \ 

.1 
The proposed modifications to the detection and tracking radars at the Thule t.nd Fyling^aies sites would reduce the 

size of the range resolution cell by changing the radar bandwidth. This would allow the radar to discriminate and track 
individual objects which are much closer togetherf With this improvement in dis- 
crimination and an appropriate increase in the capacity of site computers, the sites will be able to track a much greater 
portion of the missile raid and provide considerably more accurate data for assessing the attack. The system will still 
not, h<wever, be able to] 

To do this will require additional modifications to the radars. 

(U) in addition to the Thuie and Fylingdales rad, r modifications, work will continue on thfc replacement of the Missile 
Impact Predictor at all three sites to assure continued overall system reliability. 
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Program Element:  #124_23_F 
DoD Mission Area:  Strategic Surveillance and Warning, #332 

(U)  RELATED ACTIVITIES: 

Title:  Ballistic Missile Early Warning System 
Budget Activity:  Strategic Programs, #3 

-  The Ballistic Missile Early Warning System is part of the national system for Tactical Warning and Attack Assessment. 
It nrovides confirmation of initial launch detection 'nformation provided by the' .satellites and 
complements the information provided by th* Sea Launched Ballistic Missile Detection and Warning, Aircraft Surveillance 
and Warning Systems and NORAD Space Detection and Tracking System. Ballistic Missile Early Warning Systems data is 
provided to the National Military Command Center, the Strategic Air Command Command Center and other users via the North 
American Air Defense Command (NORAD) 427M system and World Wide Military Command and Control System. 

(Ö) WORK PERFORMED BY: Air Force Systems Command, Electronic 3ystems Division, Bedford, MA in conjunction with NORAD/ 
Aerospace Defense Command, The Aerospace Defense Center, Strategic Air Command, and Air Force Communications Command. 
General system engineering is being provided by the Mitre Corporation of Bedford, MA. The füssile Impact Predictor com- 
puter replacement is under contract to Federal Electric Corporation of Paramus, NJ with major subcontracts to Control Data 

Corporation of Los Aigeles, CA and Science Applications Incorporated of Huntsville, AL. Potential contractors interested 
in the radar modifications are Federal Electric Corporation, Raytheon, and General Electric Corporation and Inte national 
Business Machines Company. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1> <(,) FY 1 ->81 and Prior Accomplishments: A contract for replacement of the Missile Impact Predictor (MIP) com- 
puters at al\ 3 BMEWS sites was awarded in August 1930. Delivery of those comp-iters originally scheduled for April, 
June and October of 1982 has been delayed by contract problems and is now expected in September and December of 1982 and 
April of 19S3. nie contract for replacement of the Tactical operations Room (TOH) consoles at the 3 sites w^s canceled 
in 1981 because the system delivered failed to meet user oper&tonal requirements. We now plan to replace these consoles 
as part of  the rafir upgrade effort. 

2. (Uj FY 1982 Program: Completion of the MIP replacement at the Clear Alaska and Thule, Greenland jites. Award 
of a competitive contract definition and preliminary design contract for uhe Ultra High Frequency (UHF) modifications to 
the Thule radars. Differences in funding between the 7Y 1932 and 1983 summaries are due to thf. inclusion of additional 
funding for Fylingdales radar modifications in the Reagan FY 1982 budqet amendment. 

3. (U) FY 1983 Planned progiam. Award a contract tc the offerer with the most cost effective modification design 
and begin work on the Thule and Fylingdales radar upgrades. 

4. (U) VY   1Q84 Planned Program.  Continuation of the Trule and Fylingdales radar modifications,. 

5. (d) Program to Completion: Completion of the radar modifiv?ations at the Thule and Fylingdales sites is expected 
in early 1986. 
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FY 1983 RDTSE DESCRIPTIVE SUMMARY 

Program Element:  #12424F 
DoD Mission Area: Strategic Surveillance and Warning, #332 

Title:  SPACETRACK 
Budget Activity: Strategic Programs, #3 

(U)  RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number  Title 

TOTAL FOP PROGRAM ELEMENT 

FY 1981 
Actual 

6,658 

2 295 

0002 

Ground-Based Electro-Optical    1,200 
DG^P Space Surveillance System 
Cround-Based Sensors 5,458 

FY 1982 
Estimate 

7,970 

2,270 

5,700 

FY 1983   FY 1984   Additional 
Estimate  Estimate  To Completion 

5,542 

1,187 

4,355 

5,146 

1,200 

3,946 

Continuing 

Continuing 

Continuing 

Total 
Estimated 
Costs 

Net Applicable 

Not Applicable 

Not Apolicable 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program incorporates n»ar and far term operational systems into 
SPACSTRACK in support of satellite attack warning and verification, rapid alerting for) 

These research and development 
efforts will (1) support the deployment of a five-site qlobal Ground-Based Electro-Ootical Peep Space Surveillance{GEODSS) 
system to ! __, out to synchronous altitude and 
beyond; (2); _ through the Pacific corridor with 
Pacific radars. Defense Advanced Research Projects Agency Long-Ranue Tracking and Identification Radar ? ALTA R) on 
Kwa}alein and GPS-10 radar) (3)   provide rapid and accurate calibration cf all SFACETRACK radars 'jsir.g 
the Navy Transit satellites; (4) transition the Defense Advanced Research Projects Agency Maul Optical Site and HAYSTACK 
space object identification facilities to SPACETRACK for operational uses; (5) and provide extended range capability for 
selected SPACETRACK radars. Mission need is described in SecDet Mission Element Need Statement for Space Defense (Anti- 
satellite), Mar 1981, and USAF Mission Element Need Statement for Space Defense (Surveillance), 11 March 1981. 

(V) BASIS FOR ?Y 1983 RDT&.E REQUEST: The five-site GEODSS system started in FY 1977 will be continued. Research, 
development, te*»t and evaluation funding for GEODSS is for software development, system/site engineering and testing, 
and support improvements, including charge-coupled device sensor replacement of GEODSS camera tubes. SPACETRACK modifica- 
t ions will be continued on existing sensors to more precisely and rapidly determine satellite orbits, to extend detection 
ranqe of sensors using coherent data processing technique.?* ^nd to transition the HAYSTACK radar imaging capability to 
SPACt'TRACK for rapid tactical assessment of satellite missions. GPS-10 radar redeployment will continue. Cost esti- 
mates are baaed on negotiated contracts and/or contractor inputs aL modified by program office review and analysis. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDTfcE 
Procurement (other) 
onerations and Maintenance 

FY 1981 
6,700 
6,600 

44,909 

pv   1982 
Estijnate 
8,200 

20,900 
60,652 

FY   1983 
rlsfimate 

5,800 
4,oon 
75,366 

FY 13o4 

Estimate 
Additional 
to Completion 

Continuing 
Continuing 
Continuing 

Estimated 
Coats 
Not Applicable 

Not Applicable 
Not Applicable 
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Progiam Element:  #12424F 

DoL Mission Area: Strategic Surveillance and Warning, #332 

(U)  OTBSR APPROPRIATION FUNDS: 

FY 1931 
FY 1982 
Estimate 

Title; SPACETRACK 

Budget Activity: Strategic Programs, # 3 

Total 
FY 1983   FY 1984   Additional      Estimated 
Estimate  Estimate  to Completion   CoFts  

2295 

procurement (Other)* 

Military Construction 

Operations and Maintenance 

1,200 

1,193 

17,167 

(1) 

10,100 

2,914 958     Continuing 

9,370    Continuing 

17,490    23,090    Continuing 

Not Applicable 
(5) 

Net Applicable 

Not Applicable 

0002 
Procurement (Other)* 5,450      2,997 1,001 784     Continuing Not Aprlicable 

Military Construction 

Opera t ions a nd Ma i nt cv.anee 

1,150 

40,157 55,584 

1,750 

56,032    56,704 Continuing      Not Applicable 

*Does not include initial sparen.  Procurement is fcr projects with research and development activity only. 
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Program Element: # 12424F 

DoD Mission Area:  Strategic Surveillance and Warning, #332 
Title:  SPACETRACK 

Budget Activity:  Strategic Programs, #3 

DETAILED BACKGROUND AND DESCRIPTION:  This program incorporates near-term operational improvements into SPACETRACK 
in support of satellite attack warninq and verification, rapid alerting for V 

classes of improvements are required: ) 
To support these requirements, four 

(3) an accurate orbit prediction capability that is less sensitive co the random variations experienced in atmospheric 
density; and (4) timely assessment of satellite missions.  Thxs program will also support the far-term deployment of an 

system being developed under Program Element 63428F, L'pace Surveillance Technology. 

This program element funds activities that will correct the above deficiencies within tne geographical limitation of 
ground-based systems. These activities will: (1) provide a five-site global Ground-Based Electro-Optical Deep Space 
Surveillance capability Mat will detect and track all satellites from roughly 3,000 nautical mil-s to synchronous 
altitude, and beyond, and augment radar coverage at lower altitudes; (2) provide rapid and accurate calibration of all 
SPACETRACK radars using the Navy Transit satellites; (3) provide range extension to synchronous altitude for selected 
SPACETRACK radars; (4) transition the Def-nse Advanced Research Projects Agency Maui Optical Tracking and Identification 
Facility tactical mission assessment capability to SPACETRACK for operational use; (5) previde additional radar systems 
for j 

(U) RELATED ACTIVITIES: The baseline and technology for the Ground-bayed Electro-Optical Deep Space Surveillance (GEODSS) 
system and SPACETRACK calibration, extended range and radar imaging capabilities were developed and demonstrated under 
Program Element 63428F, Space Surveillance Technology.  This program element is integrated with those programs that 

(u) WORK PERFORMED BY: Program management is provided by the Electronic Systems Division, Hanscom Air Force Base, MA *nu 
Space Division, Lor. Angeles, CA. The GEODSS contractor is TRW, Newbury P. rk, CA. AVCO Everett Research Laboratories, 
Everett, MA supports the Maui Optical Tracking and Identification Facility. General systems engineering support is pro- 
vided by MITRE Corporation, Bedford, MA and MIT/Lincoln Laboratories, Lexii.gton, MA. 

fU)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*•      JlY 1?fl 1 and Pricr Accomplishments;  The requirement;; for jT 

jwe-e reviewed, resulting in the network design.  Design and performance parameters were devel- 
oped for tho southwest Pacific radars.  Operational testing and evaluation were conducted for ALTAIR on Kwajalem. 

The GEODSS development and acquisition ccntract was awarded in FY 1978 and system critical design review «a* completed 

in FY 1979. During FY 1980 and FY 1981 the GEODSS system in-plant and site one development test and evaluation of soft- 
ware and hardware were conducted, and charge-coupled devices were examined lor improving system performance and long-term 
«uppcrtability. Design changes were considered to modify the fourth and fifth UEOOSS sites to a relocatable configur- 
ation to reduce the difficulty with foreign siting, and detailed desiqn of the relocatable fecUitxes was completed. 
Diego Garcia was chosen for site four.  Negotiations witn[ 
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t»rogram Element:  # 12424F 
DoD Mission Area:  Strategic Surveillance and Warning, #332 

Title:  SPACgTRACg 
Budget Activity:  Strategic Programs, #2 

An existing SPACETRACK radar at Clear, Alaska, was modified and tested in 1979 to operationally evaluate the improved 
accuracy through calibration using the Navy Transit satellites. This technique was developed under Program element 63428F 
Space Surveillance Technology. Contracts were awarded for the extended range modification of the radar at Diyarbaklr, 
Turkey, and tov  improved calibration modifications to SPACETRACK radars* 

2. (U) FY 1982 Manned Program: The first Ground-Bas^d Electro-Optical Deep Space Surveillai.ee (GEODSS) site will 
undergo initial operational test and evaluation in this period and reach an initial operational capability. System 
deployment will continue with the deployment of two additional sites. The ground-based sensors p"oject will continue, 
including modification of HAYSTACK xadar to improve its imaging capability and tactical responsiveness. Modifications/ 
upgrades on the DARPA Long-Range Tracking and Identification Radar (ALTAIR) on Kwajaleia will be completed. Calibration 
and range extension improvements at selected SPACETRACK radars will continue. 

3. (U) FY 1983 Planned Program: Development of charge-coupled devices and other upgrades will continue. The ground-based 

sensors project will continue with data processing, calibration and range extension modifications at selected 3PACETFACK 
radars. A deep space network operations control proces&or to provide systom-level-coordinated opperations of t\,9 deep 
space radars (ALTAIR, Millstone, Diyarbakir) and 3E0DSS sites will be developed. Redeployment of the GPS-10 radar to 
Sau Miguel, the Philippines, will be completed. 

4. (U) FY 1984 Planned Program: The Ground-Based Electro-optical Deep Space Surveillance system deployment will continue 
with delivery of one site. Charge-coupled device sensor upgrades will continue. Data processing, calibration and 
space object identification modifications will continue for selected SPACETRACX radars. 

5. Program to Completion: Final operational capability of the GEOOSS system is planned for/ ___, contingent upon 
obtaining foreign site agreements and funding to comple e fifth site procurement itid deployment. Continuing improvements 
t_o the SPACETRACK system will be made to support space defense requirements fur f~ 

j Survivability of SPACETKACK ground-based sensors wil\ be increased by improvrements to communi- 
cations, electronic warfare counter-measures and physical security.  A requirement for surveillance off 

J hay been validated.  This program element will also support the fav  term deployment of an' 

6. OH  Milestones;  No). Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #I2431F _ 
DOD Mission Area:  Strategic Surveillance! 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED 

1 
Title:  Defense Support Program 

Budget Activity:  Strategic Programs, #3 

Total 
FY 1981   FY 1982   FY 1983   FY 1984   Additional     Estimated 
Actual   Estimate  Estimate  Estimate  to Completion  Costs  
87,570   145,750    120,447    50,275    Continuing    Not Applicable 

:  Tha Defense Support Prograu. is the key element of 'he I 
It is a space-based surveillance system that ' 

The system consists of three 
satellites in geostationary orbit, two large processing stations, sne simplified processing station, one multi-purpose 
facility, and a ground communications network.  The Defense Supfort Program providesf » 

1 
BASTS FOA FY 1983 RDT&E REQUEST: Funds are inclided to complete the design and development of satellites 14 vA 

beycnd with survivahility upgrades. Long lead procurement for satellites 14 - 17 vull start in FY 1982 for those com- 

ponents '-hieb are not new and do not require major redesign. Satellite production will begin in FY 1983. Continuation 
of modifications for compatibility with Shuttle/Titan III(34)D/Inertial Upper Stage is included. Two satellites scheduled 
for a FY 1982 delivery will be Shuttle/Inertial Upper Stage compatible. Mobile Ground Terminal (MGT) and the associated 
user interface desigr. will be completed in FY 1982. Design of Jam Resistant Secure Communication interfaces and repackag- 
ing is included in rY 1983. The Mobile Ground Terminals are scheduled for an Initial Operational Capability L J 
Funds are also included for General Systems Engineering/Integration. Corct data were derived oy the Air Force S/stews 
Command's Program Office using * combination of contractor estimates and past experience» 

(J) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

PDTfcE 
Pi ocu foment 
Procuremen; 

(Mitisile) 

(Other) 
Operation: and Maintenance 

"''' OTHER AP^ROPPTATIOH FUNDS: 
|Procurement (Missile) 

(Quantity, Satellites) 

Total 
FY   1992 FY   1983 FY   1984 Additional Estimated 

FY   19ft 1 Estimate Estimate Estimate to Completion Costs 
87,57C 146,300 TBD Continuing Not  Applicable 
52,000 2 30,2 54 200,260 Continuing Not  Applicable 
^0,305 101,806 9,357 Continuing Not Applicable 
50,835 53,434 63,118 Contir. aing Hot  Applicable 

52,000 241,354 407,500 •J66,30C Continuing Not   Applicable 
I,ong  lead (2) (2) 
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Program Element:  #t243lF r- 
DOD Mission Area:  Strategie Surveillance 

(U) OTHER APPROPRIATION FUNDS; 
I Procurement (Other)(Includes initial spares) 

(Quantity, Mobile Ground Terminals) 
|Operations and Maintenance 
|Military Conrtruction Program 

Title:  Defense Support Program 
budget Activity;  Strategic Programs, #3 

FY 1981  Estimate  Estimate 
70,305 101,140 
(1 MCT) (2 MGTs) 
44,659    53,920 

89,292 
(3 MGTs) 
60,641 
1,900 

Estimate 
5,345 

to Completion 
Continuing 

Costs 

57,799  Continuing 
0 Continuing 

Not Applicable 

Not Applicable 
Not Applicable 
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Program Element;  #I2431F -- 
DOD Mission Area:  Strategic Surveillance I 1 

Title:  Defense Support Program 

Budget Activity:  Strategic Programs, #3 

DETAILED BACKGROUND AND DESCRIPTION: JThe Defense Support Program (DSP) was developed as an outgrowth of the} 
^and other related developments.  DSP satellites contain» 

1 The system is operational and provides near real time] 

J to the National Command Authorities (NCA) and other designated users»  The system also provides these more 
specific data: |~ _ In addition, DSP is replacing 
tae satellite program and provides data on 

The system's current deployment consists of 

Two dedicated 
ground stations, one overseas and one within the Continental United States (CONUS), receive, process, and transmit! 

J The Simplified Processing Station provides a backup capability to the current^ground 
stations to enhance mission data survivability and increase the probability thatf" data will 
be available.  It la currently deployed in the CONUS, but can be moved overseas to back up the Overseas Ground Station. 
The Multi-Purpose Facility provides training, analysis, software maintenance/integration andi 

~J The Joint Chiefs of Staff have designated the Aerospace Defense Command, Strategic Air Command, National 
Military Command System, Atlantic Command, Pacific Command, European Command,! 

Jas users of DSP data. Evolutionary satellite improvements are 
intended to prolong the useful life of each satellite, make the satellite **ore survivable in[_ J environments, 
increase the viewing area of each satellite, and increase the accuracy of dat« provided on! to more 
precisely define the       ior the NCA decision-making process.  Modificationr under development will ensure that the 
DSP pay loads are compatible with Shuttle/Titan III(34)D/Inertial Upper Stage (IUS) capabilities.  The Mobil«. Ground 
Terminals will provide DSP dat& survivabJlity by deploying a truck mounted data processing and communication capability 

Future satellites scheduled for delivery starting in PY 1986 
will include significant data survivability improvements.  These improvements are' 

Program I were predecessor programs.  Program r were prior program desig- 
| are 

RELA"■ KtJ ACTIVITIES: 
nators. I 
developing the technology for an endurable system capable of [ J Appro- 
priate procurement phasing with tue follow-on DSP program is being addressed in program planning.  Defense Satellite 
Communications System (P.E. 33110F) provide» primary communications routing for DSP overseas data and will help provide 

Mobile Ground Terminal communications.  Space Boosters (P.E. 35119F) provides launch support.  Space Vehie1© Subsystems 
Advanced Development (P.E. 634ÜID is developing technology for improved satellite navigation, power, end propulsion sys- 
tems. I 

_J DSP is the key element of the Worldwide Military Command and Control Systems (WWMCCS) 
and is ralated to the other      "elements of the networic (WWMCCS Architecture P.E. 63735F).  Ths WWMCiS 

Architecture also provides systems* engineering and integration techr.ical support to thef 
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Program Element:  I12431F 

L 

ogram Element:  ffi^q^ii1 r~ 
DOD Mission Area:  Strategic Surveillance 1 3 

3sions.  DSP 

Title:     Defense  fl.tpport Program 
Budget Activity:  Strategic Programs, #3 

J After transition to the Space Shuttle, Space 
Launch Support Program (P.E. 35171F) will provide Inertial Upper Stages and Space Shuttle flights for DSP missic 
Communications (P.E. 12447F) provides operations and maintenance Tor the DSP Ground  mmunication Network. 

WORK PERFORMED BY: Commander-in-Chief, Aerospace Defense Command, maintains operati control of Defense Support 
Program (DSP) for the Joint Chiefs of Staff. Strategic Air Command and the Air Force Communications Command are the 
system operators and maintainers of the DSP ground stations. Air Force Systems Command's Space Division, Los Angeles, 
CA, has overall development and procurement management responsibility and program management of the satellites. Tht Air 
Force Logistics Command provides engineering and logistics support. Air Force Weapons Laboratory, Kirtland Air Force 
Base, *'M, will provide facility support. The Air Force Test and Evaluation Center, Kirtland Air Force Base, NM, partici- 
pates in test and evaluation of selected system segments. TRW, Redondo Beach, CA, is the prime contractor for the space- 
craft and satellite Jntegration. Aerojet Electro Systems Company, Azusa, Cft, is the prime contractor for the infrared 
sensor and the computer replacement. The Martin-Marietta Aerospace Cirpi.(y, Denver, CO, is the integration contractor 
for the Titan III boosters.  The Department of Energy (Sandia Corporation) has responsibility for the[~ 

j IBM, Thousand Oaks, CA, is the prime contractor for all software efforts as well as the prime contractor on 
the Simplified Processing Station and Mobile Ground Terminals. The Aerospace Corporation, Inglewood, CA, furnishes 
qeneral systems engineering/integration for the DSP System Program Office. 

(U) PKOC.RAM ACCOMPL'SHMENTS AND FÜTDPE PROGRAMS: 

1. FV 1931 and Prior AccompliLhments: Significant accomplishments to date include procurement of 13 satellites and 
12 Titan IIIC boosters, construction of two data processing facilities, tnd provision of user displays, software, com- 
munications and a training facility (also used for software development and mission data analysis), completion of Research 
an«! Development (R&D) for modifications to satellites 10-12 to improve jurvivability in a£_ _] environment and to pro- 
vide data survivabi 1 ity, contp* .tion of R&D f or j J and completion of development of 
(hardware arid software for the Simplified Processing Station. Development, initiated in FY 1976, continues on An improved 
sensor to provide \_                                                    j and more accurate [ 

in June 1^76, a software package was delivered which enables the systemf 

1 Development of modifications 
for satellite retrofit, to improve sarvivuhi1ity in| J environment was initiated. R&D support for DSP aug.nentatiot. 
w.is completed. (.round station modifications for compatibility with a satellite. anti~}am command capability were coa- 
pleted.  Satcilli.e Tracking Set Training Equipment was delivered. 
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Program Element: »12431F 
DoD Mission Area:  St 

r 
rategic Surveillance , ] 

Title:  Defense Support Program 

Budget Activity:  Strategic Programs, »3 

_J Critical Design Review was conducted in June 1978 on a new sensor which is to provide 
more accurate data on) "^ The retrofit of two satellites withf 

'an improved infrared sensor continues.  Funding ensuring Titan III(34)D/Shuttle/Inertial 
Jlpper Stage (IUS) compatibility continues.  In December 1978 the Simplified Processing Station (SFS) was shipped to 

J for Initial Operational Test and Evaluation.  The testing was completed in June 
197<*.  An antenna left over from the prototype Simplified Processing Station ProyramT 

^ Satel- 
lite calibration and masking effects* verification experiments were performed to determine infrared sensor responsivity. 
In June 1.980 a contract was awarded to replace the computers in the Defense Support Program (DSP) ground stations and 
the training and development facilities. This replacement is necessary to provide processing capability for new satel- 
lites and to avoid obsolescence. In April 1981 a contract was awarded to procure one Mobile Ground Terminal vith options 
to buy two more pies the support capability in FY 1982 and three more in FY 1983. Contracts were awarded in August 1981 
and October 1981 f( . the satellite 14-17 sensor and spacecraft full scale engineering development. 

] 
e 

to 

FY I9B2 Progr n:  A Milestone 1 Defense Systems Acquisition Review Council (DSAP.C) for tbe^ 
was held in December 1979.  The purpose of this OSARC was to review alternatives for increasing]-" 

j The two primary alternatives were: (1) to start th 
advance development, of the] Jor 

improve the aurvivability of the current DSP.  In February 1980 the Deputy Secretary of Defense chose the option that 
Increased the survivability of the current DSP, primarily because of the greater technological risk off"      J These 
survivabiiity upgrades include the following:  (1) Mobile Ground Terminals and associated Jam Resistant Secure Communica- 
tions   (JftSC) Terminals will provide suwivability to the ground processing and communication of satellite dataf 

J{2) a iateliUe-to~satellite crosslink [" 

(3) a Mission Data Message rebroadcast capabilitvT 
"J (4) a limited)? 
(5) and the satellite [" 

, Design of the Mobile Ground Terminals will be completed in 
FY I9di« The basic computer« and software will be the same as those used in the Simplified Processing Station. The 
design funds wiU be used primarily for the repackaginq of the components, the new antonna subsvatsm, and «ro ensure that 
the mobility requirements 4tc n*-t. A total of six Mobile Ground Terminals are required to ensure survivability of DSP 
data with today's threat.  The Syst«m Operational Concept calls for I 

On«? MGT is being procured in 
KY 19H1.  Tw., plus support are hoi,,g procure.* in FY 1%32.  Also the design and development* of the survivabUity upgrades. 
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Title:  Defense Support Program 
Budget Activity:  Strategic Programs, #3 

Program Element:  #1242lF r- 
DOD Mission Area:  Strategic Surveillam:a I 

which will be incorporated on satellite 14 and beyond, will continue. In FY 1982, the satellite 14 sensor design will be 
.completed. The satelite 14 spacecraft design vill be completed in FY 1983. Long lead items for four of these satellites 

will be procured in FY 1982-  S'irvivable DSP data will insured" 
~"J Expenditures include the contination of the DSP satellite compatibility 

development with the Shuttle/Titan III(34)D/IUS and the Titan III( 34)D/Trar.stage. This development is necessary to 
ensure that the DSP satellites are compatible with the IUS interfaces and support the program transition to a Shuttle 
launch capability. The development efforts will be applied to insure that the system design will incorporate launch and 
recovery loads, safety requirements, interface compatibility and contamination protection. The current plan for DSP 
satellite launches is as follows: one more Titan IIIC launch, one Titan III(34)D/Transtage launch and one Titan II1134)0/ 
Xnertial Upper Stage (IUS) launch, and all subsequent launches on Shuttie/IUS. Orbital operations data analysis, jurvi- 

vability and satellite improvement efforts will continue. 

3* FY 1983 Planned Program: The satellite 14 and beyond spacecraft design will be completed in FY 1983 with the last 
Critical Design Review in May 1983. This spacecraft design will include many redesigned components necessitated by obso- 

lescence of parts, Shuttle compatibility, I 
Based on the new sensor design, which includes| 

satellites 14 and 15 will be procured on a fully funded basis. The development of the 

satellite/Titan III (34)D/Shuttle/Inertial Upper Stage and satellite/ Titan III(34)D/Transtage compatibility will continue 
Three production Mobile Ground Terminals will be procured. The primary communication capability for the Mobile Ground 
Terminals is through the Defense Satellite Communication System using a mobile Jam-Reaistant Secure Communication terminal 
built by the Aitny. These units, as delivered by the Army, w 11 not be completely compatible with the Mobile Ground 
Terminals.  In order to ensure [" I proper communication interfaces with the Mobile Ground 
Terminals*, compatible set-up and tear-down times, andj _ the Jam Resistant Secure 
Communication terminals will be repackaged. Orbital operations supi>ort, survivabi1ity improvements, computer software 
HN.dif Icat ion to support new satellites and satellite/ground station upgrade will continue. Funding changes fror., the 
KY 1982 submission reflect: full funding of satellites 14-17 vice incremental funding in missile procurement, addition 

of the peripheral replacement: in the ground station, and funding of Mobile Ground Terminals 4-6 in other procurement. 
A main operating base will be built in the United States for the Mobile Ground terminals. 

4. (U) FY l'^H4 Planned program: Satellites 16 and 17 will b^ procured. The development of the payload/Titan 111(34)0/ 
Snuttle/lnertial Upper Stage compatibility will continue. General system engineering/integration will continue, as w-;i 1 
ad otbita) operations support, survivabiIity, computer software improvements and satellite improvement efforts. Ground 

station design for Satelliten 14-17 will atart. 

',. (u; frog ram f,o Completion: This is a continuing program. RttfcS funding will support continuing »ate! lite/system 
devtjlojxaent in support of Depvitmeftt of Defense requirements. Primary «aphasia will be directed toward eliminating or 

minimizing operational employment deficiencies, the use of the Space Shuttle and/or Titan XIX(34)0/InertlaI Upper Stage 
in lieu <>f the Titan IIIC, the development of a aurvivable USP system through Mobile Ground Terminals and satellite 

upgraded, and the adequacy of the ground station data processing capability. 
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Program Element: #12431F p- 
DOD Mission Area: Strategic Surveillance | 

6.     Milestonesj 

J 
Title:  Defense Support Program 

Budget Activity:  Strategic Programs, #3 

A. 

B. 
C. 
D.  Delivery of Satellite #5 

»•£ 
F. Delivery of Satellite #6 
G. Delivery of Dual Satellite Software 
H.  Delivery ot Satellite #8 
I.  Delivery of Satellite #7 
J.  Delivery of Satellite #9 
K. r .      .. 
L. I 

»' L 
N.  Delivery ot Simplified Processinq Station (SPS) 

o. r 
t p. j 

Q.  Retrofit of Titan II I( 34 ) D/IncrtAal Upper Stage (IDS) Compatible Satellite Complete „ [ 
| S.  Retrofit of Shuttle £US Compatible Satellite Complete 

T. Completion of Com., iter Replacement 
t U. 

V. Satellite #14 Delivery 
W. Satellite Launches 

*pate presented in FY 1982 Descriptive Summary.  Explanation of milestone charges follow: 

p.  Launch actually took place on | 

S.  Satellite delivery has slipped due to soluer joint problem in the sensor. 
U.  IOC hat» slipped to allow tiRi<? for Initial Operational Test aad Evaluation. 

(U) Rcsources:  Not app1i cab1•. 

(ti)  C»^paraion with FY 1982 Descriptive Sunmary:  Not applicable. 

Date 

Mar 1973 

jul 1973* 
FeL 1974 
May 1974 
Oot 1974 
Mar IS>?5 

Dec 1978 

1 
Jun 1981 

j 
*(3Q C'i   1982)  4Q CY 1982 

2Q CY 198 3 

1 
4Q CY 198 5 

As required 
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Budget Activity:  Strategic Programs, #3 
Program Element:  #12431F, Defense Support Program 

Test and Evaluation Data 

1. Development Test and Evaluation: The Defense Support Program has been designed, developed, tested and deployed 
as an operational system in the early 1970's. The system is a classified space program consisting of ground control and 
readout stations that receive data from satellites, process the data, and present^ 1 
information to the National Command Authorities and military commanders for decision-maki»g purposes. Development. Test 
and Evaluation/Initial Operational Test and Evaluation on the prototype Simplified Processing Station was completed in 
1978. Cver the next several ynars three major system upgrades will require Development Test, and Evaluation. They are 
the Sensor Evolutionary Development and [ ] upgrades; the Mobile Ground Terminals; and 
the Satellite 14 and beyond survivability upgrades.  The Sensor Evolutionary Development satellites will have ar 
increased number rt J ]   The major system improvements resulting fron, this increase is 
as follows: [_ 

J  These upgrades have three different elements:  the 
satellite, the softvare modifications aid the ground station upgrade which involves replacing the computers.  The senior 
portion of the satellite is being produced by Aerojet ElectroSystems Corporation, the [~ sen- 
sor uie produced by the Sandia Corporation, and the spacecraft is being produced and integrated by TRW, Incorporated. 
Development, Test aid Evaluation will be performed at the Aerojet Exectrofystems Corporation and TRW facilities prior to 
government acceptance, which is scheduled for fiscal year 1982.  The satellites will then be stored until there is a 
launch requirement-  The computers are being replaced at all Defense Support Program locations by Aerojet ElectroSystems 
Corporation.  This replacement is scheduled to be completed by fiscal year 1983.  Development, Test and Evaluation will 
be accomplished on this replacement in conjunction with acceptance testing.  The system software is being modified to 
accommodate the Sensor Evolutionary Development satellites by International Business Machines Corporation.  Development, 
Test and Evaluation will b*» accomplished prior to turnover to Strategic Air Command (scheduled for iiscal y*sar 1982) 
who will integrate the software into the operational system.  This initial software installation will process data 
from the current satellite c:>nfiguration.  When the first Sensor Evolutionary Development satellite i~   launched, Air 
Force Systems Command will accomplish a system level Development, Test and Evaluation to insure that ail elements of 
the system work together, including the satellite, the ground station hardware and the software.  The purpose of the 
Mobile Ground Terminals is to provide 3urvivability to the Defense Support Program ground processing and coma-mica:ion 
elements through mobility.  TWftV will use the same computer hardware and software as the Simplified Proeeasinq Station. 
The prime contractor will be international Business Machines Corporation.  Development, Teat and Evaluation will be 
accomplished on the antenna which is new md at the Mobile Ground Terminal system level to ensure that the Mobile 
Ground Terminal can m«tet its mobility and communication goals.  Satellite 14 and beyond will include several surviva- 
bility upgrades directed by a Defonoe System Acquisition Review Council. ( 
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Budget Activity:  Strategie Programs, #3 
Program Element:  #1243 IF, Defense Support Program 

L 
~]   Development of these satellite« started in late fiscal year 1921 and the first will be delivered 

in late fiscal year 1986. The ground station and software modifications hava not been defined. The Development, Test 
and Evajuation program for these upgrades will be very similar to the Sensor Evolutionary Development, Test and Evalua- 

tion program. 

k  2 ■  (U)  Operational Test and Evaluation: 

a.      Combined Development Test and Evaluation (DT&E) and Initial Operational Test and Evaluation (ZOT&E) was 
performed on the Defense Support Program (DSP) prototype Simplified Processing Station (SPSr from 2fc August 1978 to 
6 November 1978 at Vandenberg Air Force Base, Californii.  This combined test was then followed by dedicated IOT&E from 

j The £kjacfe and Missile System Organization (SAMSO) was respon- 
sible for DT&E while the Air Force Test and Evaluation Center (AFTEC), assisted by personnel from the Aerospace Defense 
C xnmand (operating command for DSP), managed and conducted IOT&E. 

b.  (U)  IOT&E was conducted using simulated and "redl world"^ events with prototype SPS hardware and 
software. The objectives were to evaluate the system's performance and to estimate the reliability, availability and 
maintainability of an operationally deployed system.  The IOT^E report, October 1979, identified three major deficien- 
cies which would prevent the SPS from heing operationally useful.  These were: 

(1) r 
1 

(2) 

{})     (U)  Excessive o<*nputer-generated message error rate - Mission messages were periodically rejected at the 
(iat.<i distribution centar because of parity error.  As a result, mission messages were lost. 

c. Additionally, the IOT&E operational availability was [ 

d. Phane I follow-on test and evaluation 'FOT&E) of the SPS wasjponducted by AFTEC I 
j   The ourp^se of the Phase I FOT&E was to 

confirm correction of the deficiencies identified during IOT&E? however, the 8F£ continued to exhibit [ 

Phase II POT&E of the CPS wad conducted by $*C [ 

J As indicated above, A*TEC managed the IOT&E and Phase I FOT&E for the S*>S \ 

U 
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Budget Activity:  Strategic Programs, #3 
Program Element:  #1243IF, Defense Support Program 

1 Preparation of SAC'n final Phase II FOTS.E test report is in progress. Test team briefings to the 
vSAC staff, AUCOM and NORAD on teat results are to be completed by October 1981. 

f. The total  SPS OTJ.E effort  identified r 

g.  (U)  OT&E for the Sen3or Evolutionary Development Satellites and|_ 
Ground Terminals, and Satellite 14 ^nd beyond is currently in advance planning. 

3•      System Characteristics: 

Character it- tics 

For the current cpetatlong.1 system 

r 

Objectives 

Improvement for Sensor Evolutionary Development and 

r 

3 
Mobile 

Demorstrated 

Simulation/ 
Live Svents 
Siculation/Live Events 
Simulation/Live Events 
Simulation/Live rveüts 
Operational 
Operational 
Simulation/Live Fvents 
Simulation/ 
Limited Live Events 
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Program Element;  #1243IF, Defense Support Program 

For the Simplified Processing Station 

Characreristies Object ives iH:monstr*ted 

Sat til lit**   14   jmi  hey > »ml   I w|u»»vc<BcM»t a 
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Simulation 

Operational Test 

and Evaluation 

Operational Test 

and Evaluation 

a i »t.u i a t i on 

Simu'iat ion 



FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program element:  M2432F 

LoD Mission Area:   Strategic Surveillance & Warning, » 332 
Title:  PAVE PAWS Expansion 

Budget Activity:  Strategic Program #3 

(U)  RESOURCES (PROJECT LISTING) ($ i.n thousands): 

Project 

Number   Title 

FY 1981 

Actual 
FY 1982   FY 1983    FY 198<*    Additional 

Estimate  Estimate  Estimate  to Completion 

Total 
Estimate 
Costs 

Not applicable TOTAL FOR PROGRAM ELEMENT 0        3,786      2,570      4,295      Continuing 

BRIEF DESCRTPTION OF ELEMENT AND f.iSSION NEED: 

The PAVE PAWS Sea Launched Ballistic Missile (SLBM) early warning system is being expanded[_ 

] The expansion will consist of two >'ew PAVE PAWS phased array radars, one each in the SE 
and SW. These will complement* the two sites now in operation at Otis AFB, MA and Beale AFB, CA; and will complete the 
planned four-sit» system. 

(U)  B/>SIS FOR FY 1983 RDT&E REQUEST: 

Ainds requested in FY 83 will allow us to award a contract and begin deployment of the Southeast 3?te.  FY 83 will sup- 
port hardware development, new soft ward generation and program office management support. 

i'J)     COMPARISON WITH FY 1982 DESCRIPTIVE StJMM.'RY: Total 
FY 1982    FY 1983    FY 1984    Additional       Estimated 

FY 1981  Estimate  Eat imate  Estimate-  to Completion   costs 

RI>TtE:  The Air Force did not request fun is for this project In FY 02, b it the Congress added $3.8M of KDTfcK funds 
to the FY 82 appropriation. 
Procurement:  No procurement fund« were <*dded in FY 82 

(ti)  OTHKR APPROPRIATION FUNDS: 

Procurement: lot her) {). 0 0.0 f°,433    113,981 Continuing Wot applicable 
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Program Element:  #12432F 
DoD Mission Area:  Strategic Survei .lance & Warning, # 332 

( Ü)  DETAILED BACKGRO?JND AND DESCRIPTION: 

Title:  PAVE PAWS Expansion  
Budget Activity:  Strategic Programs #3 

Initial action to deploy a PAVE PAWS Phased Array SLBM detection and warning system began in 1973 when the 
Secretary of Defense directed the Air Force to develop and deploy a system which would counter the [ 

The first new PAVE PAWS site at Otis AFB MA was completed in 1980 and the second site at Bef.le AFB CA became 
operational in 1981.  Upon final Air Force acceptance of the Otis and Beale sites, all of the 474L sites, except 
one, were closed.  The FSS-7 radar at the MacDill AFB, FL remained on the air toP 

1 
The first two PAVE PAWS sites were designed to detect anc provide warning of a' 

The sites track primarily 
th€ rocket bodies of the mis&dles and thus provide tactical warning and very limited attack »ssessiMtnt information. 
They can also track V thus providing some additional attack 
assessment information late in a raid.  The two initial sites each hove the bu«lt-in potential for growth by 10db of 
power aperture product.  This growth,  if exercised, would substantially improve their attack assessment capability. 

The existing SLBM detection and warning system consists of the Otis and Beale PAVE PAWS, the MacDill FSS-7, the 
PARCE railoi in North Dakota and the FPS-8 5. (~ 

('}}  The proposed two new sites will close these warning gap« in the SE and SW anci provide significantly improved 
tactical warning and attach assesatnent.  In addition, when the SE site is fully grown to the 10db conf iguration it c&n 
assume the NOR\D space tracking mission n<>w being done by the FPS-85. This will allow us to clos* that site along with 
the MacDill site. 

(t»)  HE!.ATE!) A«T1V IT I ES : 

The PAVE PAWS SLBM Early Warning System is part of the national system for Tactical Warning and Attack Assessment. 
It [Movidea confirmation of initial launch detection information provided by the[ and 

complements the information provided by the Ballistic Missile Early Warning System (BMEWS), Aircraft surveillance an«5 

Warning Systems tknA NORAD Space Detection and Tracking System. PAVE PAWS data is provided directly to NORAD and the 
National Military Command Center, and the Strategic Air Command Command Center and to other users via the North American 
Air Defense fonmand (NORAD) 427M system and World Wide Military Commend and Control System. CWWMCCS) 
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Program Element:  f 12432F 
DoD Mission Area;  Strategic Surveillance S Warning, # 332 

Title:  PAVE 1?AWS Expansion 

Budget Activity:  Strategic Progr&.ns #3 

(lt) WORiC PERFORMED BY; Air Force Systems Command, Electronic Systems Division, Bedford, KA in conjunction with NORAD/ 
Aerospace Defense Command. The Aerospace Defense Center, Strategic Air Command, and Air Force Communicatiors Command. 
General system engineering will be provided by the Mitr_ Corporation of Bedford, MA. Completion will be soli~i*-.ed for 
the building of the two new sites. However, the new sites will be very similar to the first two, and Raytheon Corp. of 
Way land, MA, wnich was the prime contractor for the Otis .^nd Beale site^, may be the only respondent. 

( 0)  PROGRAM ACCOMPLISHMENTS A?JD FUTURE PROGRAMS: 

1.  (UJ  FY >981 aid Prior Accomplishments:  None 

2* (u) FY 19fr2 Program: RDT&E funds ffddted to the FY 32 budget by Congress will be used to re-establish a PA7E 
PAWS System Program Office to prepare a detailed solicitation to industry and to pelect a contractor for a planned 
early FY 83 start or actual site deployment. Funds will also be used for long-lead-time development support, such A-. 

final site selection and unvironmental impact analysis. Preliminary sites sel^c^ed are Robbing AFB, GA a^d Coodfallow 
AFB, T'A. 

3-  CHi  FY 1993 Planned Program:  In ft 83 we will award a contract and beqin construction „«f the Southeast site. 

4. <U) PY 19H4 Planned Program; B-qir. deployment of a Basic Southwecc PnVE PAWS site, and upgrade the oouthetet 
.sit^ by 6db. 

5. Ml) Program to Completion: In FY 85 the SE site will be upgraded to ifcn fu? 1 lOdh configuration. TOC for the 
SR site is expected in early FY 86 und the SVf site i.i t->ar»y FY 87. Once th* 10db SE sit«, is acceptad by the usinq ccw- 
mani, the frPS-85 radar at Eqlin AFP PL will be closed resulting in &n operation and maintenance savings and avoidance 
of the cost, of Modernising the I'JfiO vintage FPS-85 radar. 

6. (ti) Hlleatonaei Not applicable. 

7. (!))  Resource« i  Nor applicable. 

K.  (U)  Co»jpariagn with KY 1982 Descriptive Summary:  Not Applicable 
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FY 1983 RPTÄF DESCRIPTIVE SUMMARY 

Program Element:  #!2433F/313S7F 

Oof) Mission Area:  Strategic Surveillance and Warning, #33? 
fierieraf Defense Intelligence Progran.s, HI? 

(U)RFSOtjRCES (PROJECT t(STING):   |j  i?i thousands) 

Title-   Integrated Operational  NUPETS 
Detection System (IONOS) 

tTctivity: StrategicTVoc Budget ategicPrograms, #3 
Intelligence and 

Communicafof^s, #5 

Project 
Number Title 

TOTAL  FOP  PWifiRAM ELEMENT 
3I3S7F 
1?433E 

FY  1081 
Actual 

0 
<? ono 

FY 1932 
Estimate 

4, son 
6,974 

FY  1983 
Estimate 

l,97f 
19,885 

FY  1984 
Estimate 

1,099 
9,470 

Additional 
to Completion 

Continuing 
Continuing 

Total 
Estimated 
Costs 

Not Applicable 
Not Applicable 

)RR?FF nrsCFIPTfON OF RFMEN'T ANO MISSION NEED: Development of an integrated Operational Nuclear Detonation Detection 
System (TONflS) ~fs being pursued in trns eFement. The IONPS is being oeveloped to provitie a capability to detect, 
locate, and   report   in   near   real   time  tactical   nuclear   detonations   on   a   global   basis.     IONPS   wU 1   provide   data   to 
satisfyj  '  The program plan  calls 
for   sensors   on £_ a\\(\ NAVSTAR  filobal   Positioning  System (fiPS)   satellites  and ground readout   and 
display equipment   for   several   users:   the  National   Command   Authorities,   commanders   of  theaters   and   unified/specified 
commands, Air   force Technical  Applications Center, and others as may he designated.   £ 

"1 support   are   t;ie   primary   wartime   benefits   of   data 
derived  from the  IONns sensor   network. 

•BASIS FOR FY 1983 RPTAF PFOMFST:    The   FY   1983   program   will    support    integration   of    IONON   sensors   on   NAVSTAR   filobal 
it   of   a 
The data  crosslink will   assure transmission of   IONOS data 

Pos 11 ion \'nq ~Syst em- fftP* L saTel 1H e s   and   continues development   of   a  prototype  user   terminal,   a   sa'el lite- to-set el 1 it «* 
hit a crossl ink,   and an 
i.   neat   real   time on  a  qlohal   basis  and the 
Strike/damage assessment  capability. 

*.     ^J sensor. 
n sensor   will   improve   IONOS  location  accuracy to provide  a' 

(UKOMPARfSON WITH FY 198? DESCRIPTIVE  SUMMARY- 

313S7F 

!?4?3F 

RDTÄE 
Msl  Proc 
POTÄF 
Other   Proc 

FY  1981 
Trr*TT 

4.000 

(il)fTTHFR APPRflPftlATIftW FONOS: 
Mfssfle Tr ocuf emenFTPf 313*7F) 
Other   Procurement (»f  1?433F) 

FY  198? 
F st I mate 
~~47arar 
lo,«5 

7 POO 

ln,435 

FY 10P3 
Estimate 

??,S?6 

11,300 

??,4SS 

FY   1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 

?0,r*38 
?1,?S3 

Cont i nuing 
"or.tinuing 

Not Applicable 
Wot  Appliable 
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Program Element: #12433F/31357F 

Dcf) M'r,;on Area:  Strategic Surveillance and Warning, #33? 
General Defer."se"~!nterngence Programs, #■ #31? 

Title:   Integrated Operational  NUDETS 
Detection System TlONOST 

Budget A~cTivity: Strategic Programs, #3 
Intelligence and 

Communications, #5 

»PETAILED nACKGROUNP AW INSCRIPTION: The U.S. nuclear detonations (NUDETS) reporting system is comprised of sensors and 
reporting elements which were developed primarily fo^ technicar intelligence repotting. The effectiveness of these 
systems in reporting NUOFT events during limited or general war will degrade rapidly during the opening phases of an 
.ftack. The objective of this program is to remove deficiencies resulting from Soviet technological advances and 
limitations -inherent in current U.S. surveillance systems. A study was performed in FY 1975 by Air Force Systems 
Command, with Slrattfiic Air Command, Aerospace Defense Command, and Air Force Technical Applications Center (AFTAC) 
participation, to tvaluate current systems and determine sensor capabilities required to provide the National Command 
Authorities (NCA) information or which to base the selection of appropriate trans attack responses and to support 
effective strategic <orct management during all phases of a nuclear conflict. The study concluded that a highly 
survivahle nuclear donation system is required to enhance tie ability of the NCA and theater commander* to assess the 
nature of attacks on   he Continental United State* and or, our overseas forces.    AT Jspace based nuclear 
detonation detection and diagnostic system exists today.    This system consists of radiation detection sensors onf 

J satellites,   bhangmeters   on   other   program   satellites,   and   qround   elements   of   the \    "and   the 
Satellite Control  Facility.    Bhangmeters wilj.be deployed on» ~]satellites as replacement satellites 
are required.     Of  tb*  current   systems,  the       ^providesf 1 NUDET detection  and  location data  to 
the NCA,  designated  Command?»s-in-Chief,   and   other  users.   (_ 

1    Current   space   assets   will   be   combined  with   additional   resources 
where practical,  to  partially   satisfy  NCA  and  fKeater   NUDF1    surveillance   requirements,   ^ile   continuing  to  provide 
limited uata   for ) J   The   10NDS   system,   as  planne.1.   will   consist   of   i-.iproved   seisors   on V   "and 
senders on Global Positioning System (GPS) satellites with ground/airborne readout ,.nd processing equipment 'for the 
system users. In FY 1Q76 a contracted effort, by Ford Aerospace and Tlectronics Co,, evaluated oarametrically how 
best to accomplish the FONrS requirements M-d then produced a system design definition. Concurrently, a contract 
with Rockwell International defined the GPS interface modification requirements to support IONDS. Rockwell Inter- 
national completed the contract to identify specific interface art subsystem designs for' IONDS and performed testing 

D validate that  there- would be no mission impact on GTS satellites  incorporating IONDS subsystems. 
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Program Element: #12433F/31357F 

DoD MÜ- irsion Area: Strategic Surveillance and Warning, #332 
General Defense Intelligence Programs, #312 

Title:   Integrated Operational  NUDETS 
detection System (10N0TT 

Budget Activity: Strategic Programs, 13 
'Intelligence and 

Communications, #5 

((I)WORK PERFORMED BY:    Development   and procurement    s   '.vicomplished by Hq  Space Division, Los  Ar.geles,  Ca with the assist- 
ance of  the Air   Force Technical   Applications  Center,  Patrick   AFB,   Fl.     Rockwell   International, Downey,   Ca   completed 
preliminary Global   Positioning   System/IONDS   interface   studies   during   FY   1976   and   is   currently   under    contract   to 
integrate IONDS sensors on GPS    atellites.    Ford Aerospace and Electronics Co., Palo Alto, Ca performed System 
Definition Studies in FY 1976 and is continuing to provide systems engineering support.    Sandia Corporation, 
Albuquerque, NM will  develop and produce the nuclear detonations sensors. 

(U)PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

!• (ti)ry lQfil and Prior Accomplishments: In response to an evolving requirement for an increased NUDET detection 
capability, an" iONOS/NAVSTAR GPS stuify was performed by the NAVSTAR GPS payload contractor under Project ?!?* of 
P.E. 63424F in FY 197$. This study concluded that a relatively simple sensor package could be accommodated 
within the weight, power, and physical constraints of the predicted GPS Phase If satellites. In FY 1976 Ford Aerospace 
and Electronics Co. conducted a contracted study to paramctrical1y explore feasible alternatives to performing the 
IONDS task. This study also sized the system and produced a preliminary design definition. Also in FY 1976, Rockwell 
International conducted a study to further define the IONDS/GPS interface requirements. A study was also performed 
>:o define performance and costs for a change to the GPS launch vehicle if one is required because of increased weight 
from the incorporation cf secondary p-iyloads on the GPS Phase I! satellites. Contract work with Rockwell continued in 
FY 1977 to modify -he GPS Development Test Vehicle to include the IONDS payloads and perform integrated functional and 
electromagnetic compatibility tes^s at the spacecraft level. This effort was time phased to be completed prior to 
the generation of the GPS request for Proposal for the FY 1979 buy of satellites. Integrated functional and thermal 
vacuum tests us'ng qualification model sensors have been performed. During FY 1978 a single channel IONHS receiving 
terminal was delivered by Ford Aerospace and specifications for the prototype operational receiving terminal 
(rl channel/fl satellite) were developed. During FY 1979 a positive decision was made relative to the incorporation of 
an IONDS flight payload on the GPS Qualification Test Vehicle (QTV) satellite. With that decision, integration of the 
IOWS payload onto the Q7V was initiated and tests performed. Long lead items were procured for inclusion of IONDS on 
GPS satellites to be purchased in FY  1979. 

fkirmo FY 1979, qua!ification testing of the IONDS payload en the GPS QTV was completed. Rased upon these and prior 
t*»st rest-Its, the decision to deploy IONDS on the full GPS constellation was made at the GPS Defense Systems Acqui- 
sition Pevien Council I! in ,h»ne 19/9. The IOHDS program was transferred to the General Defense Intelligence Pro$r*# 
early in FY JOPO with the new program element 31357f. This transfer was recommended by OHR, supported by Air Force 
Intelligence, and agreed to h\ the Secretary of Defense in December WQ. The Director of Centra! Intelligence 
identified funding to support integration of the IONDS sensors on the GPS satellites. Design changes for the 
incorporation of  (GNUS on the GPS Phase II  satellites were developed  *nd modifications were wade on unlaunched 
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Program Element:  I12433F/31357F 

DoD Mission Area:  Strategic Surveillance and Warning, #33? 
General Defense Intelligence Programs, #312 

Title NUDETS :   Integrated Operational  Nl 
detection System (10N0ST 

Rudget Activity:    Strategic Programs, #3 
IntelHyenee and 

Comrmnfcdtiona, #5 

satellites, as required.    Program element  12433F was reactivated to support development of the data cross-link 
subsystem, the EMP sensor,  and development  of the receiving terminal.    The terminal  vrll   be designed to be compatible 
with the F-48 and FC-135 airborne command posts at\(\ ground based command centers. 

2» OQFY 1983 Planned Program: A competitive selection of a contractor for development of the IONDS operational 
ground/airborne receiving terminal will be made and a contract awarded the winner i,i FY 1982. Preparation«" will 
continue for launch of IONDS sensors on GPS Phase II satellites, be< nning late in the fiscal year. Development of 
the data cross-link will be completed during thir year. 

*• II !?**•? Planned Program: U?er terminal development will continue as will launch of an IONDS censor to - -mi?lete 
launch ofTKe Phase It blocV of satellites. Procurement and integration of cross-link units will be incc r, i\»?>: with 
the IONDS sensor units on each satellite. FY 1033 funding increase^ove/ last y*\a,r supports f'jrH.er devr'-.u^ of a 
sate1 lite-to-satellite data crosslink,  an|_ j sensor   for? j str ike/damacv   i^tssnient, 
and engineering design of user  terminal  interfaces with EC-135 and E-4R cou&and post aircraft, 

*■  (")FY 1984 Planned Program:    Testing of the IONDS prototype terminal  on an FC-135 will be completed.      Pi 
cf operational  user  terminals   wi' 1  continue,  with delivery  for   aircraft   integration planned  for   FY  1985 
of  IONDS censors onto NAVSTAR GPS operational  satellites will continue. 

v» erneut 

5.   (W) 
sched 
orbit. 

)Program to fompletior:     This   is   a  continuing  pre 
IUTP.    The Initial "operational   Capability  (IOC)  wi 

ogram.     Decign   anc\  development   activities   are   keyed to the   Of', 
11   be achieved  when  i?   IONDS  configured  GPS   satellites  are  o.s 

6.  0 )vilt»stpner:    Not  applicable. 
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FY 1983 "OT&E DESCRIPTIVE SJMMARY 

Program Element: #12450F 
DoD Mission Area:  Space Defense,, #123 

(U)  RESOURCES (PROJECT LISTING)($ in thousands): 

Title:  Space Defense Operations (Antlsatellite) 
Budget Activity:  Strategic Programs, #3  

Project. 

Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981   FY 1982 
Actual    Estimate 

14,433 1,096 

FY 1983 
Estimate 

6,473 

FY   1984 
Estimate 

2,902 

Additional 
to Completion 

Continuing 

ToLal 
Estimated 
Costs 

Not ApplicaMe 

(U)  BRIKF DESCRIPTION OF ELEMENT AND MISSION NEED:  This is the companion program to the antisatellite (ASAT) development 
effort funded under Program Eleme t (Pfcl) 6440SF, Space Defense Systems (Antisatellite) and provides for the opetational 
deployment of the production ASAv capability.  Vhis requires the production of ASAT interceptors, modification of air- 
craft and the procurement of special handling and test equipment.  In addition, RDTfcE funding is required for development 
of training aids and manuals, transition of test software to operational formats and support of Initial Operational Test 
and Evaluation efforts. 

{U!  BASIS FOR FY 1983 RDT&E P/QUEST;  Operational unique studies and trade-offs will continue and Prototype Miniature 
Air-Launched System operational deficiencies will be investigated and solutions developed.  Cost estimates are based on 
System "Program Office analyses and contractor cost proposals. 

(d)  COMPARISON WITH FY 1981 DESCRIPTIVE SUMMARY; 

, Ytkf 

(?!)  i «TjtER APT ROP RIATIO» nW S : 

-Missile Prooure»«*nt 

FY m< 

14,r>08 

FY 1982 
Estimate 

1,100 

FY 198 3 
Estimate 

2, 100 

FY 1984 
Estimate 

32,BOO 

Additional 

to Completion 

0 

Cont inuing 

Total 
Estimated 
Costs 

Not Applicable 

THIS PACK IS UNCLASSIFIED 

r.r.p 



Program Element:  #1245PF Title:  Space Defense Operations  
PoD Mission Area:  Space Defense, #>23 Budget Area:  Strategic Programs, #3  

DETAILED BACKGROUND ENi> DESCRIPTION:  Baseline planning for the initial Air Forcj nonnuclear antisatsllite (ASAT) 
capability envisions deployment of : 1 modified F-15 air-defens« interceptors at '_ ] stateside bases. These 
F-15's will serve jointly asj air-deFenae interceptors and ASAT carrier aircraft. Preliminary planning calls for pro- 
curement of in excess of j Prototype Miniature Air-Launched Systems (PMALS) ASAT missiles to support operational 
deployment. Prior to Initial Operational Capability (ICC), special support and test equipment unique to the ASAT 
mission must be designed and developed. Training prog ams and technical publications to prepare the operating command 
to assume responsibility for the weapon system will be developed. A combined development test and evaluation and 
Initial Operational Test and Evaluation (IOT&E) effort is planned and will require engineering and technical support 
from the development agency and contractors. As development test results are availabla, minor changes in ASAT 
design may be required. R.OT&E funding in this Program Fiement (PE) will support design modifications of the ASAT to 
an operational configuration. Finally, ASAT computer software modifications dictated 1/ flight-test results will be 
funded within this PE. 

(U) RELATED ACTIVITIES: This program supports Space Defense Systems, PE 64406F, and other program elements in the Snace 
Defense Systems Program: P£ 63428F, Space Surveillance Technology; PS 63438F, Satellite Survivability; PE 12424F, 
SPACETRACK; PF 123 ^1F; Korth American Air Defense Command Combat Operations Center. 

(U) WORK PERFORMED BY: This program is managed by Air Force Systems Commaud Space Divisor,, Los Angeles, CA. Primary 
contractors are Vouqht Corporation, Grand Prairie, TX and Boeing Aerospace Corporation, Seattle, WA. Aerospace Corpora- 
tion, El Segundo, CA provides technical support. Aircraft modifications will be contracted to McDonnell Douglas 
Aircraft Corporation, St. LouAs, MO. 

(11)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMSj 

'"  (u'  FY 19B1 and Prior Accomplishments;  Operational uiique studied and tradto-offa have be^r conducted for the 
PMALS mission.  This includes correction of operational-relflted deficiencies uncovered during the PMALS development. 

2.  <U)  FY 1982 Pre gram:  PMALS operational-related deficiencies will cortinue to be investigated and trade-offs 
developed. 

}.      FY 198 3 Planned Program: i 

_J The increase in FY 198? funding relative to amount shown in FY *982 De&criptive Summary reflects transfer 
of fund's within thio Program Element from Aircraft Modification account to RDT&E for modification of test aircraft. 

4•     FY 1^84 Planned Progiam:  !WLSf 

r>.  (ll)  Prog ram to Comp \ e t 1 on:  PJTS.E support will continue as required. 

*•      Milestones:  Initial Operational Capability (IOC):       _JSse PE 64406F for additional Milestones). 
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Program ll?ment:  #12450F 
DoD Mission Area:  Space Defense, <H23 

7. (UM  Resources; Not applicable 

8. (U)  Comparison with FY ''982 Budget Data:  Not applicable 

Title:  Space Defense Operations 
Budget Activity:  Strategic Programs, #3 

5G0 
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Program Element:  # 33131F 

FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Title: Minimum Essential Fmergency Communications Network. (MEECN) 
DOD Mission Arer:  Strategic Communications, #333  Budget Activity: Strategic Programs, #3 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number  Title 

Total for Program Element 

2832 VLF/LF Improvements 

2834   Proliferated Groundwave 
Communications System 

2833 Adaptive High irequency 

Communications 

Total 
FY 1981 FY 1982 FY 1983 FY 1934 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Coses 

14,780 45,429 49,606 39,993 Continuing Not applicable 

1'4,780 32,300 39,214 27,270 Continuing Not applicable 

10,000 

3,129 

8,000 

2,392 

7,000 

5,723 

5.700 

2«,540 

30,700 

37,025 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED.  This element Is the Air Force portion of a continuing program 
supporting the Chairman, Joint Chiefs of Staff, who is responsible for delivery of decisions of the National Comnand 
Authority in a precise and tlaiely mannei to[_ J Current 
emphasis is on improved command and control communications in the very-low-frequency, low-frequency, and high- 
frequency bands to Improve survlvabilltv, endurablllty„  and performance under adverse nuclear and jamming conditions. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  This request includes funds to continue the development of several communi- 
cations system's.  In the low-frequ^uey regime, development of a system of proliferated relay stations will continue, 

with the primary early objectives being establishment and testing of a prototype network and then its expansion into a 
"thin-line" network spanning the continental United States. FY 83 funds will also be appll A  to the development of a 
rww generation of high-frequency radio equipment. A system concept Is envisioned wher*j radios will be "programmed" 

to maintain connectivity with a minimum of operator attention.  In the very-low-frequency and low-frequency category, 
upgrades to our current Survivable Low Frequency Communications System (487L; will be undertaken. These include a 
new receiver for bomber aircraft and an automatic message processing capability to be Incorporated Into our current 

receiver systems In ground command centers, missile launch control facilities, and airborne command posts. This 
capability will reduce errors in critical data messages which will extend the range of acceptable performance. The 
funding amounts requested are based It. part on forecasts to complete development already under contract, In part upon 

engineering estimates, and In parr, upon parametric studies by Air Force cost analysts. 
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Program Element:  # 33131F  Title: Minimum Essential Emergency Communications Network (MEECN) 
DOD Mission Area:  Strategic Conmrjnlc»tloi '., #333   Budget Activity: StrategTc Programs, #3 ~ 

(U) C0HFARI30NWITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDT&E 

Procurement (Other) 

Procurement (Aircraft) 

(U) OTHER APPROPRIATION FUNDS: 

Procurement (Other) 

Procurement (Aircraft) 
PE 11142F 
PE 11312F 

FY 1982 
Estimate 

14,352    45,600 

11,900 

FY 1983 
Estimate 

TBD 

TBD 

TBD 

(12,500) jj       (14,700) 

FY 1984 
Estimate 

Not Applicable 

Not Applicable 

Not Applicable 

89,935 

(17,200) 
(2,700) 

Total 
Additions! Estluated 
to Completion Costs 

Continuing Not Applicable 

Continuing Not Applicable 

Continuing Not Applicable 

Continuing 

Continuing 
Continuing 

Not Applicable 

dot Applicable 
Not Applicable 

1/ Parentheses Indicate that funding is In program elements other than 33131F. 
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Project:  *2B32  Title:  VLP/LF Improvements 
Program Eletaent:  433131F Title:  Mlnimrm Essential Emergency Cotamunlcatlona Network (MEECN) 
DOD Mission Area.  Strategic Communications, #333    Budget Activity:  Strategic Programs1 #3 

DETAILED BACKGROUND AND DESCRIPTION:  The Minimum Essential Emergency Communications Network consist* of systems 

specifically designed to 
Communications in 

the very~low-frequency and low-frequency regions of the spectrum have attributes useful in strategic communications. 

These include low ambient propagation lose, significant penetration of sea water, and relatively good performance 
in a nuclear disturbed environment-  This project consists of Improvements to our existing very-low-frequency/low- 
irequency couiibunir.wtiong system to extend range, Improve resistance to jamming and nuclear effects, and increase message 

accuracy at all ranges.  The system consists of (1) airborne transmitters and receivers In EC-135 and E~4 airborne 
command potit aircraft; (2)   transmitters and receivers at fixed ground locations at Silver Creek, Nebraska, and at Hawes, 
California; and (3) receivers at Strategic Air Comma ad win* command posts, intercontinental ballistic uilsisile launch 

control centers, and northern area radio relay sites.  The system improvements are based upon validated requireiaeuts of 
the Strategic Ail Command and the other Single Integrated Operational Plan Commander«-in-Chief, system deficiencies as 
reported by the Defense Communication»* Agency, and priorities of the Joint Chiefs of Staff. 

(u)  KEhATED ACTIVITIES'  This program is coordinated with work by the Defense Communications Agency, Navy, ano 
Army in < cwuplementaty portions of the Mi nimmt1 Essential Emergency Oosuuuniicat lono Network Program Element 33131. 

Modification funding for installation of the systerc improvements is contained in PE 11142, KC-l3*i Squadrons, and In 
PE 11312F, Post Attack Command and Control System.  Demodulators to provide jamming resistance were procured with 
FY 1979 and FY 19Ö0 funds, and these demodulators will be Installed in missile launch control centers using funds 
programmed in PE 11213F, Ml tut i email Squuurons. 

(t!)  WORK PERFORMED BY:  Electronic System* Division located «it Hsnacom Air Force Base, Massachusetts, has managerial 

:« ponslbllJly for tue Pe■ jan h. Development, Test, and Evaluation, witl. support fro« the Rome Air Development 
Center, Air Force Logistics Command, Stia;egic Air Command, »:ud Hher A±» Force p»«Jor couutouds.  Supporting 
contractors are We it inghoute Electric Corporation, Defense und Electronic Cystemii Center, Baltimore, Maryland 

( ]am-reslstaul modulHtora/demodulatoit and high power (lOCkllowatl) airborne transmitter for tC-135 aircraft); 
Spears Associate«, Nutwood, Massachusetts (horizontally polarised airborne receive «uiteuna); Sonlcraft, Incorporated, 

Chicago  Illinois {diversity reception equipment); «nd Analytical Sycterns Engineering Corporation, Burllngtun, 
Massachusetts (trystcm engineering support), 

<U)  UtOCRAM ACCOMPLISHMENTS AND FUTURE PJKK.RAMS; 

**  (u^ yy 19&1 «nd Prior Accomplishment«:  Development ot jam-resistant mululitora and demodulator* was 
completed In August, '978 .«nd a   production contract ** J awarded to West Inghouae in November. 1978.  Subsequent !y, 

the Silver Creek, Nebraska end Hawes, California, tixed transmitter »l'fs wer»» modified «nd cue K-4B National 
Emergency Airborne Command P»»»t and EC-HS airborne command post «wi4t f lent ton program« were initiated.  A 200-klioua;t 
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Project; #2832 Title VLF/LF Improvements 
Program Element:  I33J31F TITLE:  Minimum Essential Emergency Communications Network (MEECN) 

DOD Mission Ares:  Strategic Communications #333  Budget Activity:  Strategic Programs, #3 

amplifier was also installed in the E-4B aircrcft by the Boeing Company, Seattle, Washington. Two feasibility 

models of 100-kilowatt transmitters were fabricated and tested at ground installations, with the development of 
modification kits to install 100-kilowatt transmitters -•- the EC-125 aircraft as the ultimate objective. A contract 
was awarded to Westlnghouse Electric Corporation in Ot  ej, 1979 Tor full scale development of these high-powar 

transmitters. This development will Improve connectivity with ground, sea, and airborne elements of the Air Forct, 
Kavy, and Army supporting the Minimum Essential Emergency Communications Network. The Preliminary Design Review 
and the Critical Design Review v?ere completed In 1980. Development of the high-power transmitter continued during 

FY 1981. Airborne tests of propagation of the horizontal *v-pcl&rized component of very-low-frequency signals were 
conducted in 1976-1978 and revealed that significant jam , «jslstance and range Improvements are possible by (a) 
uf-    ^ antennas oriented to receive the horizontally-polarized signal components, (b) automatically combining the 

h  xontally-polarized signals with the currently-received vertically-polarized signals, and (c) producing composite 
messages automatically by combining the result of the two polarized inputs with repealed transmission of the same 
message, k  contract was awarded in July, 1980, for full-scale development of the horizontally-polarized antenna, 

and plaus were made during 1980 for full-scale development of Diversify Reception Equipment to c*o the automatic 
combining dnd  signal processing of the two polarized signals and the message repetitions described ^bove.  During 
FY 1981, the Preliminary Design Review aud the Critical Design Review Zor  the horizontally-polarized antenna were 
completed.  A preliminary contract was awarded to a disadvantaged, snail business contractor (Sonlcraft, Incorporated) 
tor structuring the Diversity Reception Equipment development piogram. The full-scale development will be conducted 
through rhe Small Business Administration. 

(^     FY 1982 Program:  Development and testlug fclll be conpleted for the horizontally polarized antenna and 
the 100~Lilowatt transmitter.  Full scale development will beg'.n on the Diversity /.«ceptlon Equipment and on a new 

miniaturized receiver for Installation on bomber aircraft.  Receiver* on bomber» will permit direct reception of 
emergency action messages b«.ln$ transmitted by EC-13S and E-4 airborne command peats.  Analyst* hnve indicated that 

*C 1 
(3)  (U) r\ 1983 Planned Prog re»;  Primary efforts during PY 198 J will he continuation of the rVU-ffcalt develop- 

ment of the Diversity Reception Equipment under the auspices of the Small Business Administration and continuing of the 
validation phase of the development program for bomber receivers. 

4. (Ü) FY 1984 Planfted Program:  The validation phaue of the bocber receiver le.minal will be completed during 
FY H84 aud the program wilt transition into lull-scale development. The Critical Design fee'lew is acheduled for th'j 
Diversity Reception Equipment. 

5. (U) Program to Completion:  The development progl*äJ for the bo^bc» receiver and the Diversity Reception 
Equipment will be completed; however, this is a continuing program which must, assure that a high probability of 
successful coomuitications to strategic forces la maintained as the threat \o such Cu. «unic&clona evolves. 
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Project:  #2822 
Program Element:  #33131F 

DOD Mission Area:  Strategic Communications, £333 

6. (U) filestores:  Not applicable 

7. (U) Resources: 

Title:  VLF/LF Improvements 
Title:  Minimum Essential Emergency Communications Network (MEECN) 

Budget Activity:  Strategic Programs, #3 

RDT&E 

Procurement (Other) 
Procurement (.Aircraft) 

PE U142* 
PE I 1312F 

FY 1981 
Actual 

14,7«0 

FY 1982 
Estimate 

FY 1983 
Estimate 

32,300       39,214 

(12,500) 1/       (14,700) 

8.  (U) Comparison with VY  1982 Descriptive Summary:  1/ 

14,352       32,200 

11,900 

KDT&E 

Procurement (Other) 
Procurement (Aircraft/PEll142F) 

TBD 

TBD 
TBD 

FY 1984 

E&timate 

27,270 
1,175 

(17,200) 
(2,700) 

Additional 
to Completion 

Continuing 
Continuing 

Continuing 
Continuing 

Not Applicable Continuing 

Not Applicable Continuing 
Not. Applicable Continuing 

1/ 

Total 

Estimated 
Cost 

Not Applicable 
Not Applicable 

Not Applicable 
Not Applicable 

Not applicable 
Not Applicable 
Net Applicable 

Notes: bJ     Parentheses indicate that funding is in program elements other that 3311IF. 

£'  This project was not identified by number sooaratc-ly from the othera in this program elenent at the time 
the FY 1982 Descriptive Summary was prepared. 
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Project:  #>834 
Program Element:  I33131F 

Title: Proliferated Groundwave Communications System 
Title:  Minimum Essential Emergency Communications Network. (MEECN) 

DOD Mission Area:  Strategic ^ommui.lcatlons, #333  Budget Activity:  Strategic Programs, #3 

The Minimum Essential Emergency Communications Network consists of systems DETAILED BACKGROUND AND DESCRIPTION: 

specifically designed toT 
\    Communications In the 

low-frequeicy region of the spectrum have attributes useful in strategic communications.  These include low ambient 

propagation loss and relativtly good performance In a nuclear disturbed environment.  Thia project will define, 
develop, test, and deploy a proliferated groundwave communications system.  The purpose of this system is to provide 
US ßtrategic forces with the ability to maintain critical CONl'S long range command and control communications 

con-,activity despite disruptions induced b> physical damage as well as ionospheric disturbances caused by nuclear 
detonations in the trans-attack, phase.  Survivability for this system is provided prim&rily by proliferated relay 
nodes, using unmanned, EMP-hardened, jam-resistant, groundwave, radio equipment collocated with existing commercial/ 

government broadcast towers where feasible.  Strategic force commanders and units (equipped with EMP-hardened, jam- 
rt.slstant, secure radio equipment) interact with nearby relay nodes for participation In the overall network. The 
Proliferated Groundwave Communications System program will be structured to provide survlvable and enduring 

:onnectivity for tactical warning, positive control launch of the bomber forces, emergency action message (EAM> 
diasera'nation to CONUS commanders and forcesf ]of a nuclear conflict and to serve as an 
orderwire foi strategic forces [ 

(U) RELATE!/ ACTIVITIES:  A proof of concept demonstration will be conducted by the Air Force Weapons Laboratory 
under Program Element 647HF System Survivabllity. 

(U) WORK PERFORMED BY:  Electronic Systems Division, Hanscom AFB, Massachusetts will be responsible for monitoring 
contractual effort to acqutro this system.  The Joint Strategic Connectivity Staff is developing the Operations 

Concept.  The Air Force Weapons Laboratory and Defense Communications Agency will provide technical support. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  Not Applicable. 

2. (U) FY 1962 Program:  The proof-of-concept demonstration being conducted by the Air Force Weapons Laboratory 
will be extiin.'ed by the addition of a fourth station. Thit, will permit early Investigation of r.utomated diverse 
routing technology. A system definition effort will be conducted and acre's?tion of equipment made for a prototype 

network of relay nodes and strategic terminal equipment.  The prototype system will Include all major aysi.em 
characteristics except for jam-resistance *  COMSKC; however, provisions will be made to permit retrofit with these 
capabilities. 

3. FY 19t>3 Planned Program:  Installation of the prototype system will be completed by th«j' 

1 Planning wil! be conducted for installation in *FY 1984 of 
additional relay and terminal equipment. 
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Project:  #283ft Title:  Proliferated Groundwave Communications System 
Progrcm Element:  I33131F  Title:  Minimum Essential Emergency Communications Network iMEECN) 

DOD Mission Area:  Strategic Communications, #333 Budget Activity:  Strategic Programs, #i 

4. FY 1984 Planned Program:  Initial operational capability (IOC) will be achieved in^ 

 | Provisions will b> made 
to permit follow on retrofit with COMfEC and antijam capabilities. 

5. Program to Completion:  Final operational capability will be achieved by the proliferation of additional 
relay nodes until r.uf f iclen^alternative paths are available/ 

I The system will be retrofitted with Jam-resistance and COMSEC capabilities. 

6. (U) Milestones.  Not applicable. 

7. (U) Resources: 

Total 
FY 1981     FY 1982     FY 1983     FY 1984       Additional Estimated 
Actual      Estimate    Estimate    Estimate      to Completion      Costs 

RDT&E 10,000      8,000        7,000 5,700 30,700 
Procurement (Other) 88,760 TBD N/A 

8 ,  (U) Comparison with FY 1982 Descriptive Summary:  1/ 

RUT&E 10,000 

if    Note:  This project was not identified by number separably from the others in this program element at the time 
the FY 1982 Descriptive Summary was prepare«*. 
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FY 1983 WWW DESCRIPTIVE 3UMM>*RY 

Program Element: I33152F 
000 Mission AreafJS? STRATEGIC IbitORMATION SYSTEM 

TITLE: WWMXS INFORMATION SYSTEM 
Budget Activity. 3, STRATEGIC PROGRAMS 

(Ü) RESOURCES: 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

Ft  19J1 
Actual 

0 

FY 1982 . 
Estimate 

0 

i^Y 1963   FY 1984 
Estimate  Estimate 

6,366 7,287 

AcM i I. rial 
to Co sit t ion 

Continuing 

Total 
Estimated 
Costs 

Not Applicanle 

(d) BRIEF' HESCRIPTION OF ELEMFNT AND MISSION NEED: PE includes manpo^ei authorisatior.s, peculiar and common suo- 
port equipment, necessary raciUcies and the associated costs for all resoura« directly associated with, planing, 
designing, developing, procuring, leasing, programming, operating and maintaining new Automated Data Processing 
(ADP) facilities for the World Wkle Military Command & Control System (V&MXS) Information System (WIS). The 
existing WWCCS ADP System, whicn was acquired in the early 1970s is rapidly becoming oosolete and increasingly 
difficult and uneconomical to maintain and operate. Modernization/replacement of the Honeywell ADP as well as 
revision of existi>*j reporting procedures is needec* to provide a responsive command and control system for the 
National Command Authority, the Joint Chiefs of Staff (JOS) and the Commanders in Chief (CINC). 

<U* gftSIS ft» FY 1983 RDT&E REQUEST: 
ciated'vTTth WITS transition at AF sires. 
tiation of syst^ 

Includes funds for the support of the requirements definition study, asso- 
Includes funds for system engineering, architectural definition and ini- 

design specifications. Fund estimate is based on efforts conducted by similar program offices. 

<u> CAMPARIS ION WITH EY 1982 DESCRIPTIVE Sl*friARY; Not Applicable 

(Uj OnWA APPROPRIATION FUNDS: 

Procurement 
Militär y Cons tr uct icf * 
Deration and Maintenance 

Continuing 
Centinuing 
Continuing 

Not Applicable 
Not Applicable 
Net Applicable 
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Program Element: #33152 F 
POD Mirsion Area:  334 STRATEGIC INFORMATION SYSTEM 

Title: WttCCS INFORMATION SYSTEM 
Budget AcHvity:  3, STRATBälC^PPCGRAMS 

(U) DETAILED BACKGROUND AND DESCRIPTION: WIS is a modernization effort aimed at replacing existing WvMXS ADP 
Honeywell equipment. THeTiew system will provide interactive, on-line, state-of-the-art technology to the 
National Command Authorities, JCS, the CINCs, as well as other designated users. The new system will provide an 
Automated Message Handling capability as well as a "friendly" man-machine interface. 

(°> RELATED ACTIVITIES: PE 33151F, funds the current WWMCCS AD? system within the AF. PE 33152F will fund for 
the procurement of all WIS ADP for the AF in the 1986-1990 time frame and also for the development of the joint 
portions of the WIS. PE 63735 identifies additional R&D funds for WIS transition efforts, in support of AF sites. 

(U) WORK PERFORMED BY: The AF effort, is managed by electronic Systems Division Hanscun AFB, Ma. 

<u>  FREIKAM AOCOMPLISIiMSNTS AND FUTURE PROGRAMS: 

)..  (U) FY 1981 and Prior Accomplishments» Not Applicable 

2-  1°) FY 1962 Program: Not Applicable 

i.     (I))    FY 196? Planned Program: Funning will continue the planning and technical support for an interface 
with The*WIS Joint Program ?'mager (JPM). The JPM is ta-iked with developing the joint portions of the 
WIS. Assessments will he made concerning the potential impact of these WIS sctivicies on the AE sites, 
funding will provide for accomplishment of schedules and planning efforts in support of HO USAF program- 
matic and budgetary actions. Funding will also permit the WIS JPM to perform overall system engineering 
and architecture refinement necessary for the WIS program acquisition. Detailed System Specification for 
the Resource and Unit Monitoring (Rt*4), Conventicnal Planning and Execution (CF&E), and associated ele- 
ments of the Nuclear Planning and Execution application sofware program will be initiated. Design 
Specifications for the WIS Command Information Support (CIS) element will be completed and initial proto- 
type development will be started. Selective site protoype/pilot developments will he undertaken and 
evaluated. Interface control specifications and requirements analysis efforts shall he continued. 
Management and integration of the current system upgrade will oonti *,ue. 

4.  (U) FY 1984 Planned Program: Tne FY 84 WIS development effotts will br concentrated in the development 
of the CIS prototype system and full scale development of the detailed specifications for RUM and CPfcE 
applications software families. Detailed speciHeatlev» for RUM ar*1 CPfcE host prucessorj will he 
:*.velüpeO and an RFV :or harttaue arid support j^oftware will be initiated. Competition for development of 
the RUM and CPiE software will be initiated. 
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Program Element: #33152 F 
DOO Mission Area:  334 STRATEGIC INFORMATION SYSTEM 

Title: WMOCS INFORMATION SYSTEM 
Budget Activity: 3, STRATEGIC PROGRAMS 

5. (U) Program to Completion: Full-scale developnert effort to modernize the existing ADP equipnent and 
proceaures. Continued R&D to enhance the system and integrate state-of-the-art technology where 
possible. System design effd^s to interface AF unique systems with the WIS. 

6. (U) Mi Irs tones: Not Applicable 

7. (U) Rerources: Not Applicable 

8. (U) Comparison with FY 1982 Descriptive Summary: 2tot Applicable 
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FY 1983 RDTSE DESCRIPTIVE SUMMARY 

Program Element:  f33601F 
DoD Kiss Ion Area:  Strategic Communications, #333 

(U) RESOURCES (PROJECT LISTING) ($ In thousands): 

Project 
Number Title 

Total for Program Element 

2478 Air Force Satellite Communications 

FY 1981 

Actual 

25,901 

25,901 

Title:  Air Force Satellite Comnmnlcatlons (AFSATCOM) System 
Budget Activity:  Strategic Programs, #3 

Additional Total 
FY 1982    FY 1983   FY 198*        to Estimated 

Estimate   Estimate  Estimate   Completion   Cost  

80,114     50,901     29,945    Continuing Not Applicable 
80,114     50,901     29,945    Continuing Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program consolidates the development, procurement and installa- 
tion of the gound, aircraft and satellite communications equipments needed to satisfy critical needs of the National 
Command Authorities and the military Coouaanders-in-Chlef for reliable, worldwide communications for command »nd  control 
of the Single Integrated Operational Pi.in and other designated forces. 

<U> BASIS FOR FY 1983 RESEARCH DEVELOPMENT TEST AND EVALUATION REQUEST:  Includes fends to continue development 

of: (1) single channel transponders and associated ground/airborne Emergency Action Message transmit and receive sub- 
systems, (2) operational monitoring aids, (3) hardware and software maintenance tools, (4) the upgrade to missile 
launch control centers for Improved performance in  a nuclear environment, (5) improvements for increased resistance to 

jamming, (6) upgrades to service more users with limited channels, and (7) improvements to connectivity from airborne 
command posts lo imcier weapons storage sites. Funds are also included for evaluat lor, of airborne relays for contingency 
rest oral of ÜHF satellite communicatIons. The cost estimates for these efforts were obtained by using In-house cost 

estimating relationships and contractor estimates. 

(U) COMPARISON UITH AMENDED FV 52  DFSCMPTIVE SUMMARY: 

FY 1981 

Research Development Test and Evaluation 
irocurcmenl (Missile) 
Procurement (Other) 

3i,355 

27,28a 

Yi   1982 
Estimate 

50,100 
0 

14,140 

FY   1«83 
Estimate 

TBD 
0 

FY 1984 

Estimate 

Additional 
to 

Completion 

Total 
Estimated 

Cost 

Continuing Wot Applicable 
Continuing Not Applicable 
Continuing  Not Applicable 
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Project Number:  #2478 
Program Element: »T)601F 

DoD Mi as ion Area:  Strategic Communications, #333 

(U) OTHER APPROPRIATION FUNDS: 

Procurement (Missile) 
Quantities (Sate?lite Transponders) 

Title:  Air Force Satellite Communications (AFSATCOM) System 

Title:  Air Force Satellite Communications (AFSATCOM) System 
Budget Activity:  Strategic Programs, #3 

5,000       0 28,600    31,500    Continuing  Not Applicable 
10 11 

Procurement (0ther)*(lncludes initial spaces) 24,175     14,443     10,448 
Quantities (Terminals/Terminal Modifications) 46        8 5/215 

67,240    Continuing  Not Applicable 
75 
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Project Number:  »2478 Title: Air Force Sgtelllre Comrjunlc&tions (AFSATC(M) System 

Program Element;  #336C1F Title: A?_r Force Satellite Commun-catlonF (AFSATCGM) System 
DoD Mission Area.  Strategic Communications, #333 Budget Activity:  Strategic Programs, #3 

DETAILED BACKGROUND ANTD DESCRIPTION:  The Axr Force Satellite Communications System program is an ultra high frequency 
communications system that provides command and control communications to the National Command Authorities, the Joliic 

Chiefs of Staff, the military Comraanders-in-Chief, the nuclear and supportive forces and selected high priority u^ers. 
The wartime mission of this Systaiu is to: (1) disseminate Emergency Action Messages, (2) provide conferencing communica- 
tions to Commanders-In-Chief from their worldwide locations, (3) direct the forces, (4) report status and (5) terminate 

hostilities*  In peacetime this system is used during training exerciser, contingency operations, crisis management, 
search and lescue, humanitarian missions, and for relay of reconnaissance information u.id missile testing data. Terminals 
will be installed in B-52't and FB-lll's, in Intercontinental Ballistic Missile launch control centere and in 

airborne/ground command po.«ts, cankera /KCIO), reconnaissance and surveillance aircraft, and ground based cruise missile 
launch centers. The space segment consist» of multi-channel transponders on the Satellite Data System, Fleet Satellite 
Communications Syster* and classified host spacecraft.  Single channel, transponders are being developed for improved 

assurance of transmitting the Emergency Action Messages to the forces and will be deployed en several host spacecraft 
including ehe Defente Satellite Communication System an?1 the Satellite Data Syntom satellites.  Tc achieve the survivabie 
two way, worldwide communications needed to provide command and control through crisis management and all phases of 

node »r war, improvements to th* Air Force Satellite Communications System are needed.  These required improvements 
are nfgher availability of service, increased capacity to serve tne growing terminal population, and improved ele_tro- 
magnettc and physical survlvabillty» Many different ty^ks of communicatUKUJ system candidates were examined to provide 

these improvements; however, the Defense SysjtJP* Acquisition Review Cou.cil approved a new satellite system in jKruacy 
1979. Initial developmental funding for these new satellites and asaociateu terminal improvements was lisapprcved by 
Cougr*sn In 1979, 1980, and 1981. In October 1980, the Assistant Se.ret~ry of Defense for Communications, Command, 

Control «nd Intelligence (ASD/CJO initiated a joint communication!» satellite architecture srudy. As a result, on 
16 April 1981, a new coiauiunlcation satellite architecture was approved. This new architecture includes a new strategic/ 
tactical satellite system, to De called MILSTAR, and associated terminals. _ 

To supplement the [ j transponders will be 
procured within the AFSATCOM program element for integration on host oateil.lees. 

(U) RELATED ACT IV IT 1 ES:  Aircraft terminals ate funded in ..he weapons jy»tem program. Approved Air Force users include 
he following program elements:  1U13F, b-52; U142F, EC- and RC-135; 11115F, FB-lll; 32Q15F, E-4; 27222F, KC-10A; 
11212F, Titan; &Aä  11213F, Minuteaan Launch Control Centers.  The Mluuteman and Titan Intercontinental Ballistic Missile 
programs will Integrate the satellite terminals into the launch control facilities. Ad*1itijnal UG^IS include the Navy 
TACAMO Program and Army Nuclaar l*;apot.s Storage Sites»  Program Element 6343*F, Advanced Space Communications, provides 
centralized planning for Improves satellite communications an»? develops and demonstrates technology to lr-;rea«e the 
rel! ability *>,nd  .«urvivabiiity of space oommanlcai:lor.s.  That technology 1* transferred to this Program for operational 
development«  i'; eg ram Element VU10F, Defense Satellite Communications System, funds host spacecraft and will £und and 
procure the single channel transponders in FY 1982.  The Satellite Data twster\ Program Element 351S8F, and Program 

Element 33109H, Navy Satellite Communications, are rh*> major satellite systems hosting Air Fo-ct Satellite Communications 
Systea equipme't. Additional Fleet Satellite Communications snteliita« are programmed In PE 33109N. 
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Project Number: #2478 
T33601F Program Element: 

DoD Mission Area:  Strategic Communications, #333 

(U) WORK PERFORMED BY: 

Title:  Air Force Satellite Communications (AFSATCOM) System 
Title: Air Force Satellite Communications (AFSATCOM) System 

Ludget Activity:  Strategic Programs, #3 

The Air Force Satellite Communications System is managed by the Space Division, Los Angeles Air 
Force Station, CA. Support facilities include the Camp Parks, CA, Satellite Test Facility. The transponders on the 
Satellite Data System are built by Highes Aircraft Company, EL Segundo, CA, and on the Fleet Satellite Communications 
System by TRW INC, Judondo Beach, CA. The terminal development/production is managed by the Electronics Systems Division, 

Hanscoffi AFB, MA  Terminal development was conducted by the Colxins Telecommunications Products Division of Rockwell 
International, Cedar Rapids, IA.  Terminal prod ction is managed by the Collins Communications Systems Division of 
Rockwell International, Newport fte-.tch, CA.  System modems are produced by LINKABIT Corp, La lolls, CA. The transponders 

T.hat  will be deployed on the De'.en*e Satellite Communications Svstem spacecraft were developed by General Electric, 
Valley Forge, ??.-.    F^ral Contract Research Center support is  rovided by the Aerospace Corporation, Los Angeles, CA; 
MlTRli Corporation, Bedford, MA and Lincoln Laboratory, Lexington, HA. 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1« FY 1981 and Prior Accompllshmants: initial Operational Test and Evaluation was completed in October 1975 using 
a host transponder in oolar orbit and pre-productfon terminals. A terminal production decision was received on 30 June 
19/b and delivery of airborne and command post terminals began In July 1978. [ 

_ Fleet Satellite Communications System satellites 
were launched surcessfully in February 1978, May 1979, January and October 1980. The fifth Fleet Satellite Communica- 
r.'ons 8ai"liite, launched on 6 August 1981, failed to achieve operational status. Interfaces between this system and 

other command and control systcus were developed to assure interconnectivity, and the consolidated ground terminal 
effort was initiated to reduce the number of major ground terminals required for the system. Initial Operational 
Capability was achieved :i  May 1979. Over 300 terminals have been installed in B-52. FB-lll, EC/RC-135, and E-4B aircraft 
and selected ground command posts. 

2.  (U) FY 1932 PROGRAM:  FY 82 funding will continue the multi-year ground terminal consolidation and remoting projects, 

development of an encryption capability with the National Securitv Agency, and the multi-year development of the Defense 
Satellite Communications System phase ill single channe. transponder and its message injection subsystem. Droductioa of 
the ground portion of the single channel transponder injection kubsysum will begin. The single channel transponder on 

the Defense Satellite Communications Syst-*fc spacecraft Increases Loth electromagnetic and physical turvlvabllity of 
Emergency Action Message d'sseuinatIon.  Electromagnetic survivabtlity is provided by higher frequency uplinks and 
physical aurvivabiliiy is attained by employing multiple transponders.  The production of l*u*ch control center terminals 
will be completed. The installation of terminals in B-52, EC-135 and FB-lll aircraft and ground command centers will 
continue.  Components to permit th>! terminals to uce the improved modulation and faster frequency hopping will be 
developed.  Full scale development o? capabilities to transmit Emergency Action Messages with improved jam-resistance 

from command posts, to improve connectivity from airborne command pests to the nuclear weapons storage sites and to 
improve message reception at the mlssll* launch control f ^Hities will begin. Initial design studies of an airborne 
relay system for contingency restoral of UHF satellite communications will begin. Terminal installations in B-52H, FB-lll, 
EC-li"), and the majority of B-32G, RC-135, command postc, and missile launch control canters will be completed. The 

results of tL« Follow-On Operational Test and Evaluation effort will be documented and essential system changes made. 
Concept validation, risk reduction efforts, -nd iniviai research and development will begin ca c  new multi-mission 
communications satellite (MILSTAR) to operate at extremely high frequency (EHF). 
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Project Number:  »2478 

Program Element:  ir33601F 
DoD Mi9sion Area;  Strategic Communications, #333 

Title:  Air Forge Satellite Communications (SATCOM) System 

Title; Air Force Satellitc Cotamunications (SATCOM) System 
Budget Activity: Strategic Programs, #3 

3.     FY 1983 PLANNED PROGRAM: Development of capabilities to improve system jam-resistance, improve connectivity from 
airborne command posts to the nuclear weapons storage sites in Europe, provide service to more users with limited 
channels, and improve the receive capability for missile launch control centers will continue, f 

_j Production of the single channel transponder terminal subsystem will continue 
ana production will begin on the system operational monitoring/maintenance hardware. Terminal installations in B-52G 
aircraft, missile launch control centers, and RC-135 aircraft will be completed. The Air Force Satellite Communications 
System ground <erminal program will be completed. 

*•     FY 1984 PLANNED PROGRAM. The development of the more jam-resistant airborne subsystems and improvement to the 

European airborne command posts will continue. Completion of development and Initial procurement of the upgrades to the 
terminals in the missile launch control centers is planned. Completion of production of the single channel transponder 
terminal subsystem hardware and system raonitoriug hardware is also planned, j 

_J 

5.  (U) PROGRAM TO COMPLETION: This is a continuing program to provide highly Jam resistant and survivable command 
and control communications for the nuclear capable forces anu other high priority users. 

o.      Milestones: DATE 

A. Development Start 
B. Test and Evaluation Complete 

C. Terminal Production Decision 
I).  Terminal Production Start 

First Terminal Delivery r 
I 

I.    Fleet Satellite Communications System (F-l) Launch 

K. 

L. 
M. 

L 
0. 
p. 

( 

Lincoln Experia<«ntal Satellites (demonstrated advanced technology) 
Mission Element Need Statement 
First Strategic Satellite System Defense System Acquisition Review 
Council I 

Fleet Satellite Communications System (F-2) Launch 
Initial Operational Capability Milestone 

Fleet Satellite Communications System (F-3) Launch 
Fleet Satellite Communications System (F-4) Launch 

Jan 1973 
Oct 1975 

Jul 1976 
Dec 1976 
Jul 1978 

1 

Feb  1W8 
J 

Mar 1976 
Oct 1978 
Jan 1979 

1 

May  i979J 

May  19/9 
Jan  1980 
Oct  1980 

1 
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Project Number:  #2478 Title:  Air Force Satellite Communications (AFSATCOM) System 
Program Element: T33601F Title: Air Force Satellite Communications (AFSATCOM) System 

DoD Mission Area.  Strategic Communications, #333       Budget Activity:  Strategic iTograms, iJ 

Milestones: Date 

T. Fleet Satellite Communications System (F-5) Launrh Aug 1981 

V. Full Operational Capability fcr Air Force SatelTite Communications System  Dec 1983 

EXPLANATION OF MILESTONE CHANGES 

* Those are dates when the Satellite Data System payloads are available to 
be launched. Specific launch dates are dependent upon replenishment requirements* 

7.  (U) RESOURCES:  Not applicable 
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Program Element:  #3360IF 

Budget Activity:  Military Astronautics and Related Equipment, #4 

Program Element:  33601F - Air Force Satellite Communications System 

Test and Evaluation Data 

1.  (U) De-*el.-p:...ant Test and Evaluation (DT&E):  The Air Force Satellite Communications System Terminals were devel- 

oped by Collins radio Company, Cedar Rapids, Iowa. The terminals are designed on the modular concept, with capabilities 
ranging trom single channel to simultaneous multi-channel, multiple satellite communications.  Increases in capability 
aie achieved by exchanging or adding modules. DT&E was conducted in two phases:  (\) on-going in-plant DT&E, and (2) as 

part of a Combined DT&E/Initiai Operational Test and Evaluation (IOT&E) in CY 1975.  Special features include high 
component commonality between airborne ^nd ground terminals as well as between terminals with different capabilities, 
high reliability and built-in test equipment to Isolate faults &nd permit rapid component replacement, The in-plant* 

DT&E is continuing on additional terminal configurations including component and subsystem qualification and performance 
testing. Deficiency corrections have been tested both in-plant and at Electronic Systems Division (ESD), Hanscom AFB, MA, 
for incorporation in the production terminals. The first transponder completed development iests, -.»as integrated on a 
spacecraft, launched and used for combined DT&E/IOT&E. 

2*  <u> 9£g£*Üggg! Test and Evaluation:  The Initial Operational Test and Evaluation (10T&>0, managed by the Air 
Fore Test and Evaluation Center (AFTEC), was combined with t'..e Development Test and Evaluation (DT&E).  The combined 
test and evaluation program began on 1 February 1975, and IOT&E was concluded in September W7!>.  DT&E w«j extended to 
verify design fixes for identified equipment deficiencies. 

(U) T'.;e IOT&E objectives were accomplished in si« categories of tests or phases;  (1) demonstrations of basic 
sysfetn/terminal functional capabilities; (2) performance tests; (3) network tests; (4) B-52, FC-135 network demonstra- 

tions; (5) logistic aupportability tests, and (6) RC-135 special operabUity/compatibility tests. The first test 
category demonstrated basic operational capabilities and limitations of the system, terminal*, and termina' subsystems. 
The second and third test categories together provided an estimate of effectiveness and suitability of actunl AFSATCuM 

network operation in an operational environment.  The fouifl test category served to verity that the results of the 
first three categories were applicable to two specific operational installations.  The llfth test category evaluated 
loaistics supportability under conditions approximating those anticipated when the AFSATCOM system becomes operational. 

The final test category evaluated special RC-135 limited test objectives. As the combined test program progressed from 
lUtla! periods of largely technical testing, emphasis shifted to operational testing.  Technical *nd  operational tests 
were performed concurrently when such testing couid be conducted on a non-interference twsis.  Aiiborne technical perfor- 

mance testing provided operational performance data which was correlated with network test data.  The IOT&E involved seven 
test sites (no ranges), six test aircraft, nine pre-produetion terminals, one satellite and a »ate*lite simulator. 
Airborne terminals were installed on both test and operational aircraft, while all four ground terminals were uped in an 

operation, 1 confIgurat.on. Air Force personnel, with formal or on-the-job training, oceratea the terminals to provide 
realistic operator/terminal Interface evaluations.  The number of operators participating during any one test was the 
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Budget Activity:  Military Astronautics and Related Equipment, #4 

Program Element: #336G1F - Air Force Satellite Communications System 

same as that expected during normal operational conditions for that terminal configuration. Trained operators were 
provided by the Strategic Air Command (SAC), Military Airlift Command (MAC), Air Force Communications Command (AFCC), 

Klectronlo Security Command (ESC), 9th Airborne Command and Ccntrol Squadron (ACCS) and the 6th ACCS.  Contractor per- 
sonnel were present to perform maintenance. 

(U) The sixty-seven deficiencies identified during initial operational test and evaluation (IOT&E) were priori- 
tized by the using commands and provided to the System Program Office for resolution.  Sixty-six cf these have been 
corrected and officially closed. The remaining deficiency is an electromagnetic compatibility (EMC) problem between 

the AFSATCOM terminals and other systems already on-board the B-52 aircraft. The fixes for all deficiencies identified 
during 10T&E are being evaluated during the follow-on operational test and evaluation (FOT&E.) 

(U) On 1 July 1976, the Secretary of the Air Force/Installations m\d  Logistics made a decision to proceed 
with production provided that fixes for the deficiencies identified during 10T&E were included in the production contract 
which was subsequently awarded to Rockwell International. 

(U) Follow-on operational test and evaluation (FOT&E) on the production terminals began In January 1980.  HQ 
AFTEC ib conducting phases I and II of the FOTiE iverificatlon of fixes for I0T&E deficiencies and wideband network. 

performance).  HQ SAC will conduct and AFTEC will monitor Phases III and IV (continued evaluation of operational 
effectiveness and suitability with continually increasing network complexity as more production terminals are fielded)* 
According to the current schedule, Phases I and II will end in June 82, and Phases III and IV in June 83.  The FOT&E 

is being conducted using AFSATCOM transponders on the Satellite Data System and Fleet Satellite Communications System 
(FLTSATCOM) operational satellites; production terminal equipments installed in B-J2, FB-11) and EC-135 aircraft; and 
operational procedures developed bv the using cocaands.  The objectives are to evaluate performance in an operational 

environment and to vexify reliability, maintainability and fixes to deficiencies.  The FOT&E is using operational 
assets employed on normal training missions, to the extent practical.  SAC is the prliwry participant in the test.  "Hie 
operational terminals are being operated and maintained by the appropriate using agency personnel. 

(U) Beginning in October 1981, the AFTEC AFSATCOM test team «I Oifutt AFB conducted a two-mouth operational 
assessment of the Single Channel Transponde* Injection Subsystem (SCTIS)«  The SCTIS is the terminal equipment for the 

AFSATCOM Single Channel Transponder (SCT) on the DSCS III spacecraft.  The SCT on the DSCS HI satellites has 
anti-Jam improvements that will allow the Emergency \ction Messages to be transmitted at Super High Frequency (SHF) from 
DSCS terminals.  The SCTIS equipment, at Offutt AFB NE, and Sunnyvale AFS CA was connected by telephone linea to a 

satellite simulator for the operational a*s«»ssment.  Hardware at Camp Parks iUdlometric Station, CA was connected via 
Lincoln Experimental Satellite Number 9 (EES-9) to the SCTIS equipment at Offutt for transmission of test messages 
to SAC bombers. Preliminary results of this tear indicate  l  SCTIS equipment performed all of its required functions; 

however, there arc some technical, procedural and technical data deficiencies that will be corrected.  The final report 
from AFTEC is expected in late February 198?. 
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Budget Activity: Military Astronautics and Related Equipment, #4 

Program Element:  3360 .1 - Air Force Satellite Comaunicaclons System 

3.     System Characteristics 

Characteristics 

Data rate (Words/Minute) 
Error Rate 

Anti-'am Protection (decibel/watt 
Air Force Satellite Communi- 
cations System 

Single Channel Transponder 
Ultra High Frequency 
Super High Frequency 

Mean time between failure 

Objectives 

100 
r 

r 

f J 

1 
J 

Demonstrated 

100 

r 
100 to 1,000 hours 
depending on terminal 

configuration 

To be determined 
To be determined 

Yes 

Demonstrated By 

Operational Test 
Operational Test 

Development Test 

Development Test 

Development Test 
Development Test 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: # 33603F 
DOD Mission Area:  Strategic Communlctions, #333 

Title:  MIL STAR SATCOM Systep 
Budget Activity:  Strategic Programs, #3 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

Total 
FY 1981   FY 1982  FY 1933  FY 1984  Additional     Estimated 
Actual    Estimate Estimate Estimate to Completion  Cost  

79,784   256,990   Continuing N/A 

BRIEF DESCRIPTION OF ELEMENT AND MISSION N^ED:  The MILSTAR Satellite Communications System will provide worldwide 
satellite comrjunlcations for command and control of tactical and strategic forces of all services. The MILSTAR Satel- 
lit System is needed to (1) provide ant 1-jam communications to a wide variety of strategic and tactical military users 
(2) achieve survivabillty and endurance in a nuclear wt r environment (3) Improve connectivity to mobile users and 
sinaH units (4)1 i 
(5)) |to tactical/mobile users and (6) improve interoperability 
amoung service components.  MILSTAR Is also a major component of a program to [_ 

I Accordingly, it will Include a survlvable and enduring mission and network control segment. 

(U)  BASIS FUR r¥ ivÖJ RDT&E REQUEST;:  This request includes funds to initiate tha F.I1 Scale Engineering Development 
of a new communications satellite (MILSTAR) and associated airborn»* terminals for command and control of strategic and 
.actlc^l forces. 

(U)  COMPARISON WITH 198? DESCRIPTIVE SUMMARY:  The program Is a new start in FY 1983.  No descriptive summary was 
pr-spared for FY 1982. 

(U)  OTHER APPROPRIATIONS FUNDS: 

Procurement (Aircraft) 
(Quantity) 

Procurement (Mi.sal le) 
(Quantity) 

Procurement (Other) 
(Quantity) 

Total 
FY 1981   FY 1982  FY 1983  FY 1984  Additional     Estimated 
Actual    Estimate Estimate Estimate  to Completion  Coal  

500 

Continuing 

Continuing 

Continuing 

W/A 

N/A 

N/A 
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Program Clemen*-.:  #33603f 
DOD Mission Area:  Strategic Communications, #333 

Title:  MILSTAft SATCOM System 
budget Activity:  Strategic Programs, #3 

DETAILED BACKGROUND AND DESCRIPTION;  MILSTAR will be designed to serve the critical command, control, and commun- 
ications requirements of the National Command Authority, Air Force, Army, and Navy.  MILSTAJt will be composed of satel- 
lites in geostationary and polar orbits. The satellites will be crosslinked for worldwide coverage and connectivity. 
The system will be optimized to achieve high anti-jam performance tlrcugh use of the EliF frequency band (44 Ghz uplink 
20 Ghz downlink). Interoperability will be insured through the use ol  a common transmission format. Survivabiliuy =trtd 
endurance of the Bpace segment wxll be enhanced over previous systems through the use of[_ 

Jand other techniques which might be necessary to counter an evolving threat. Use;: terminals will bj developed 
and procured by each service to meet mission peculiar needs under the management of a Joint Terminal Progrim Office. 
Terminals planned for the Air Force include those for the B-1B, MX, and Airborne and Ground Command Posts.  Funding for 
development of Air Force terminals only is Included In this descriptive «summary. 

DOD has directed that the MILSTAR program is to achieve anj_ Actions are underway within USAF to determine 
the amount and types of fundiag that will be required to accomplish this DOD directed IOC. 

(U) RELATED ACTIVITY:  Work on the MILSTAR concept will begin in FY 1982 within ?E 63431F, the Advanced Space 
Comnuini cut ions Program ($16h) and within PE i3601F, the Air Force Satellite Communications System Program ($23:'. 
During FY 1982 contractors teams will perform parallel studies to refine the MILSTAR system concept and costs, i.ud 
prepare the system for Full Scale Engineering Development. In addition, FLTSATCOM vehicle #"/ and possibly #8 will 
iiieorporat. a small EHF package that will be used for test proposes. 

(U) WORK PERFORMED BY: The development of the space segusut for the MILSTAR system will be managed by .he Air Force 
Systems Coamand's Space Division, Los Angeles A?S, CA. The airborne terminal segment development will be managed by 
the Air Force Systems Commaid's Electronic Systems Division, Hanscom AFB, MA. 

PRÜGRAM ACC0MP1 ISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:   Nor applicable. 

2. (U) FY 1982 Program:  A Concept Validation Study wil« be conducted using funds frota the Advanced Space Comou:;- 
catlona Progiam (PE 63431F) and the Air Force Satellite Communications Program (PE 33601F). 

^*  (u) FY 1983 Planned Program:  Planned efforts Irelud« the completion of the Concept Validation Study aud the 
beginning of Full Scale Engineering Development for the 8«tell te and the Air Force terminals. 

4*  <u> yY 1984 Planned Frognm;  Development of the MILSTA.l satellite and Air Fore* HILSTAR terminal» will continue 
with Preliminary Design Reviews occurring In FY 1984. h  survlvüble and endurlnp mission and network control segment 
will be a major focus of the FY84 a.id subsequent year programs. 

t>' Program to Completion:  The remainder of the program will include the cempietion of the satellite and ter- 
■inal development phase, test and evaluation, production and deployment ofj 
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Program Element:  #3')bü:ir Title:  MILSTAR SATCOM System 

DOD Mission Area: Strategic Communications, #333 Budget Activity:  Strategic Programs, #3 

6.      Milestones: Date 

A. Program Start April 1981 
B. Concept Validation Phase 1982 

C. Full Scale Engineering Development Starr. 1983_ 
D. Directed Interim Operational Capability (K)C) ^ 

(U) EXPLANATION OF MILESTONE CHANGES:  N/A 
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FY 1983 RDT6E DESCRIPTIVE SUMMARY 

Program Element:  3351S8F 

DoD Mission Area:  Strategic Communications, #333 
Title:  Satellite Data Systea 

Budget Activity:  Strategic Programs, #3 

RESOURCES (PROJECT LISTING)($ in thousands): 

Total 
FY 1981  FY 1982  *Y 1983  FY 1984  Additional     Estimated 
Actual  Estimate Estimate Eatlmate to Completion  Costs 

Project 
Number  Title 

N/A TOTAL FOR PROGRAM ELEMENT 43,104  28,393 7,886 2,614 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The Satellite Data Systea is a muicl-payload, communications 
satellite which provides reliable communications" j The Satellite Data System provides a 
portion of the coverage required by the Air Force Satellite Communications System for essential command and control 

communications to our nuclear capable forces.  It also provides a high speed link between Air Force Satellite Control 
Facility remote tracking stations for command and control of national space assets and| 

<U> »ASIS FOR FY 1983 RDT&E REQUEST:  This request includes funds for completing the multi-year design and develop- 
ment efforts to Improve the anti-jam capabilities of the Air Force Satellite Communications System payload.  Also 

included is the multi-year development necessary wo produce a Space Shuttle optlmtred satellite.  Sustaining engineering 
support and the Systea Program Office, required on a continuing basis, ^re also included.  Tnese estimates are based 
on  contractor proposals and past experience for the sustaining cugineerfng support. 

(U> COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Total 
FY 1982   FY 1983   FY 1984  Additional     Estimate« 

Pt IM1  Estimate  Estimate Estimate to Completion  Cost* 

KUT&E 

Procurement   (MISSILE) 

OTHER APPROP&IATION FUNDS: 

Procurement   (MISSILE) 
(Quan«iiy) 

Operation und Maintenance 

43,200      29,100 ;5,t>00 
95,500       43,200       161,900 

Continuing Not  Applicable 
Continuing Not  Ajnlicabie 

L .J 95,300  41,770   22,518    10,200 

9,941   11,106    11.75C    12,376    Continuing   Hot  Applicable 
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Prograu, Element:  #35158F Title:   Satellite Data System 
DoD Mission Area:  Strategic Communications, »333 Budget Activity:  Strategic Programs, #3 

DETAILED BACKGROUND AND DESCRIPTION:  The Satellite Data System provides critical.f '*  real- 
time command, control, and communications for Strategic Air Command Single IntegracedOperational Plan and other 
nuclear capable forces.  It is an integral prrt of the Air Force Satellite Communications System which also includes 
the Ultra High Frequency communications capability on the geosynchronous Fleet Satellite Communications satellites 
piggy-tack transponder* on selected host satellites, and airhorne/grouna radio terminals.  As such, the Satellite ' 
Data System complements the Fleet Satellite Communications coverage by providing polar coverage which the other 
satellites cannot provide.  The Satellite Data System began an operationalf ~* 
Additionally, the Satellite Data System supports the Air Force Satellite Control Facility requirement for reliable, 
two-way high data race communications wth its remote tracking stations. ^ 

] The direct benefits of the Satellite Data System are reliable and secure direct communications 
\ which will result In greatly Improved commard and control of our nuclear capable forces 
elimination of the dependence on some of the vulnerable Air Force Satellite Control Facility communications, and 

RELATED ACTIVITIES:  The space segment of the Fleet Satellite Communications System wax developed, procured and 
launched under the Navy's Program Element, 33109N.  The Air Forc^ ground Ultra High Frequency radio terminals needed 
ior operation with the Fleet Satellite Communications and Satellite Data System satellites are iunded within the Air 
torce Satellite Communications System Program Element. 33601F.  Terminals installed in aircraft wer* funded in the 
specific weapons system/aircraft 1rogram Element.  The Air Foree Satellite Control Facility network is runded und. r 
ProEr« El«**«, 15110K. f -  SpaccShuttl, 

flights for the Satellite Data System satellites are provided by the Space Launch Support Program, Prog-am Element 
V>171F.  MU.STAR, a new highly jam-resistant satellltef 

1 is* being developed under Program Element, 33603F. 

*,!> WORK PE&FOtHEC It:  Air Force Systems Command's Space Division, Los Angeles, CA, is responsible for the 
Satellite Data System.  The prime contractor U Hughes Aircraft Company, El Segun^o, CA.  General Systems Engineering 
and integral Ion is performed by the Aerospace Corporation, El Segundo, CA. 
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Program Element;  #351S8F 
DoD Mission Area:  Strategic Communications, #333 

PROCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title:  Satellite Data System 
Budget Activity:  Strategic Programs, #3 

1 1*  FY 1981 and Prior Accomplishments:  The technology pharte of the program was completed in FY 1971.  This was 
t'ol lowed by a contract definition phase in FY 1972 which established the system configuration.  The system acqui- 

sition contractor was selected by competitive source selection an*' a system development contract was awarded ir 
June 1972.  The system Critical Design Review was succeasfully completed in March 19 74 with fll critical specifications 
being met or exceeded.  The structural model satellite testing was finished in May 1975.  A qualification model 

satellite was built and tested to fully qualify the satellite prior to production.  The firt»t satellite was launched 
o«u J the second satellite on \ All payloads were fully checked out on-orbit.  Full operational 
capability was declared for all payloa.is in^ after successful on-orbit checkout. [" 

J Primary activities in FY 1961 included the continuation of design and 

development activities associated with improving the anti-Jam capabilities of the Air Force Satellite Communications 
System paylovd er. the seventh satellite (F-6), the continuation of the »Ailti-year development of a Space Shuttle 
optimized design on the seventh satellite, reliability improvement efforts, and sustaining engineering support.  The 
production of the fifth (F-5) and sixth (F-5A) satellites, to b«: launched on litaa/Agena, «lso c mtirued in FY 81. 

2-  FY 1982 Propre«:  Efforts for this year Include sustaining engineering support, continuing design and devel- 
opment activities to lmprov* the anti-jam capabilities of the Air Force Satellite Communications System payload on 
the sevrt h Satellite Dato Syste« satellite, and continuing the multi-year development neeeisai/ t^ transition tha; 
sa'elltt* to the 'Space Shuttle.  Also included «re continuing effort« to improve satellite p.-ylond reliabilities. 

«and the production of the sixth satellite continued. 

3.  FY I9ri3 Planned Program:  Planned efforts include the completion of the development efforts related to 
the Space Shuttle optimization and the completion of the development of the Air Force Satellite Communication« 
anti-jam improvements.  Sustaining engineering support ~nd the System Program Office will also be continued.  The 
decrease in the current year R&D es*(mate from that of the previous year -s the deletion ot eontlrued payload technology 
development«  The decrease in procurement tunds from last year's -stiaate reflcett. 

(U) 4.  FY 1984 Planned Program:  T!ie FY 1984 plan is to continue sustaining engineering support, the? Syrteia Program 
Office, launch support capability and on-orUit support of the SDS sat<*??ites. 
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Program Element:  »35158F 

DoD Mission Area:  Strategic Communications, #333 
Title:  Satellite Data System 

Budget Activity:  Strategic Programs, #3 

5.  Program tc Completion:  SJDS will continue to support the Air Force Satellite Communications System by providing 
criticalJ jcommunications coverage[_ The program will fund the launch support 
for three additional satellites, sustain engineering support and System Program Office f and 
provide on-orbit support[_ for as long as SDS satellites remain operational. 

6.  Milestones: 

Prorram Stirt 
System Preliminary Design Review 
System Critical Design Review 
Launch Firat Satellite (F-l) 
Launch Second Satellite (F 2; 
Full Operational Capability 
Launch Third Satellite (F-3) 

U'SATCOM System IOC 

Critical Design Review for Shuttle 

Optimized (Seventh) Satellite 

Date 

October 1971 

March 1973 
March 1974 

May 1979 

June 1981 

j 
*  Date presented in fiscal Year 1982 Descriptive S«.uat«arlei. 

EXPLANATION OF MILESTONE CHAHCiS; f 
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Budget Activity:  Strategie Programs, #3  
Program Llement: '/351JSF, Satellite Data System 

1. Development Test and Evaluation: The development contractor for the S^cellits Dat i System was 
Hughes Aircraft Company, El Segundo, California. lite first satellite was launched in[ 

Initial Operational Capability was established in — Th£ first sJttllite (F~l) 
was funded entirely within the development program. The second satellite (F-2) was the first venicle funded 
uader the production program. The development hardware included engineering models of the :>.wniunication 

subsystems, a structural model spacecraft (X-l) and a qualification moe'el spacecraft (Y-l) . Development 
tests OK the communications subsystems engineering models were completed in November 19/3. Structural 
testing was satisfactorily completed on the X-l engineering model spacecraft In May J97b.  System- level 

qualification was completed in October 1975 with all critical performance specifications met or exceeded. 
System level qualification was designed to demonstrate design integrity and pe.^onr^ace to specification 
via a series of tests including shock, acoustic, modal survey, thermal, electromagnetic interference, 

solar-thermal vacuum, and integrated system test. The F-l spacecraft "as acceptance tested during the 
__ The Y-l spacecraft was a fully configurrc spacecraft which 

has been refurbished and designated as flight vehicle (F-A). 

2. (U) Operations! Test and Evaluation: / portion of the Satellite Data System is to be jjart of the Air Force 
Satellite Communications space segci^nt. Classical separate Initial Operational Ce3t and Evaluation ras not 

conducted on the space segments since all operational objectives aud requirements were "uiiy integrated into 
the Development Test and Evaluation effort and were not broken out separate*y. Compatibility, operational 
characteristics, and orbit performance of payloads supporting the Air Force Satellite Communications program 

are scheduled to be demonstrated during the follow-on test anu evaluation which is managed by the Air Force Test 
and Evaluation Center.  Results to date are contained in Development Test and Evaluation reports (see paragraph x 
above). 

3"   ! Systems Chu*rrcterlstlcs: 

Character! s t _ic s 

Data Rate In 'ords 
per nil nute 

Ho«-age Bit Error Rate 
per ten thous.'uj bits 

\ntl-J*Ki Protection (d<eitel watt) 

QLjectlvea Demonstrated 

Jo / 
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FY 1963 RDT&E DESCRIPTIVE SUMM/RY 

Program Element:     #63228F Title: Next Generation Trainee 
DOD Mission Area:  Air Warfare Support, ^'225 

(U) RESOURCES (PROJECT LISTING) ($ in thousands) 'L 

Project 
Nun-.be r  ^i_tle 

TOTAL FOR PROGRAM ELEMENT 

(Individual Project Listing) 

Budget Activity; Tactical Programs, #4 

FY 1981 
Actual 

-0- 

FY 1982 
Estimate 

14, M5 

FY 1983 
Estimate 

52,365 

FY 1984 
Estimate 

97,860 

Additional 
to Completion 

To be 
Determined 

Total 
Estimated 
Co£t_s_ 

To Be 
Determined 

<u> BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  A need exists to maintain the Air Force's capability to provide 

primary flight training in its Undergraduate Pilot Traiwing program- The Next Generation Trainer program is a develop- 
ment effort LO modernize or replace the operationally deficient T-37 aircraft to ensure, that this capability exists 
beyond 1986.  Forecast increases in USAF pilot training requirements in the mid-1980s, and the fact thaf the aging T-37 

will begin to reach fleet insufficiency around 1986, dictare an Xnitla! Operational Capability for the Next Generation 
Tralm-r in 1987. The essential design characteristics includt twir. engines, slde-by-side seativ.g, and pressurisation 
with significant improvements in performance  (rtnge, climb capability« sustained "g"), maintainability, and noise 
pollution. 

(U) BASIS FOR FY 1983 BDT6E REQUESTi     Five contractors submitted pr posals for Full Scale Development on 7 December 1981, 
and source selection for the Next Generation Trainer has begun. Contract award target date is Spring 1982, and DSARC 
I /11 is scheduled for June 19')2.  FY i982 funding of $14.7M will be used to conduct source selection anJ to begin initial 
development of the engine and airframe. The Hscal year 1983 funding of $53M is based on development esti 

Total 
FY 1981    FY 1982   FY 1983  FY 1984  Additional     E«timüt*d 

Costs 

To Be 
RDT&E 
Procuremeat    (not    Identified) 

(U)  OTHER APPROPRIATION  FUNDS.       Nut  Applicable 

-0- 

FY 1982 
Estimate 

14,714 

FY 1983  FY 1984  Additional 
Estimate E&llmate to Completion 

;9,400 
To Be 
Determined Determined 

Son 
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Program Element: 0  63228F Title: Next Generation Trainer Aircraft 
DOD Mission Area: Air Warfare Support, #225 Budget Activity: Tactical Programs, H 

(U) DETAILED BACKGROUND AND DESCRIPTION: The T-37 aircraft is a twin-jet, side-by-side seating trainer aircraft. It 
replaced the T-34 aircraft and has been used with great success in the primary phase of Air Force Undergraduate Pilot 
Training for over 24 years. The Next Generation Trainer program is an acquisition effort to replace the T-37 with a new 
aircraft to remedy the following deficiencies: 

(U)  (a) The aircraft, of early 1950 'b design and technology, is approaching the end of its 15,000 hour certified life. 
With forecast increases in pilot production in the mld-1980's, the aging T-37 fleet will become numerically insufficient 
to sustain the required pilot production beyond late 1986.  The current acquisition plan will provide an Initial Opera- 
tional Capability (34 aircraft) by the first quarter of fiscal year 1987. 

(U)  (b) The fuel consumption of the T-37 turbo-jet engines, relative to current turbo-fan engines, results in high 
operational costs and an unnecessary drain on our limited fuel supplies. These costs are exacerbated with increases in 
fuel prices. The Next Generation Trainer will reduce fuel consumption in primary flight training by approximately 50%. 

(U) (c) The hydraulic, electrical, and fuel systems are becoming less reliable resulting in high ownership costs. The 
maintenance manhours per flying hour on a more modern Next Generation Trainer will be approximately 60% of those required 
on a 7-J7. 

(U)  (d) The engine noise levels of the T-37 significantly exceed those permissible under the Federal Aviation Regu- 
lation Part 36. 

(U)  (e) The limited range and endurance restrict training during periods of marginal weather. 

(U)  (f) The limited performance and lack of pressurization restrict the training envelope to altitudes below 25,000 feet 
above mean sea level. The airspace at lower altitudes Is becoming increasingly congested, more hazardous, and more 
difficult to dedicate to military training. 

(U)  (g) The limited weather capability of the T-37 unnecessarily hampers training missions and reduces training 
potential. 

(U)  (h) Outdated instrument displays are not consistant with those of modern Ait Force operational aircraft. 

(U)  Acquisition of a new or modernized primary training aircraft will allow the exploitation of technology advancements 
in aircraft design, engine performance, and avionics design. These factors result *n a lower weight, easier to maintain, 

improved performance, and a more fuel efficient aircraft with a significant life cycle cost savings. A more important 
f.ictot is that the Next: Generation Ttuiner will permit the Air Force to have a sustained pilot production capability 
beyond 1986. 

509 

Utmc 



Program Element: t  63228F Title:  Next Generation Trainer Alrcrart 
DOD Mission Area: Air Warfare Support, //225 Budget Activity:  Tactical Programs, #4 

(U) BELATED ACTIVITIES:  Th^ US Navy plans to replace the T-2C and TA-4J aircraft with a new jet training system, the 
VTXTS. The Navy has selected the British Hawk for the VTX and will use it for the advanced, or second, undergraduate 
pilot training phase - The Next Generation Trainer, however, will be used in the initial, or primary, Air Force training 
phase. The Hawk is too complex to be used as a primary trainer.  The Air Force and Navy have held a number of informal 
working meetings to discuss the acquisition planning for each services' trainer development programs. Cross participa- 
tion in VTX and NGT source selection evaluation has als>o occurred. 

(U) WORK PERFORMED BY:  The Air Force management of the Next Generation Trainer is accomplished by the Next Generation 
Trainer System Program Office at the Air Force Systems Command Aeronautical Systems Division, Wright Patterson Air Force 
Base, Ohio. The five contractors who subnitted proposals in Dec 1981 were CESSNA, ENSI„tf, FAIRCHILD, GULFSTREAM, and 
ROCKWELL.  One of these five contractors will be selected in the Spring of 1982 to begin Full Scale De-elopmen* of the 
Next Generation Trainer. 

<lJ) PROGRAM ACCOMPLISHMENTS AND FUTUuE PROGRAMS: 

l'   (u) FY I981 and Prior Accomplishments:  The System Program Office was established at Wright Patterson Air Force 
Base following the approval of the Mission Element Need Statement in July 1979.  In June 1980, funded Concept Exploration 
Studies were awarded to five contractors, CESSNA, FAIRCHILD, GENERAL DYNAMICS, ROCKWELL, and VOUGHT.  These studies were 
completed in October 1980 and confirmed that the Next Generation Trainer Program is iov risk technically, has a schedule 
which is realistic, and is relatively low cost. A Congressionally directed stud^ of  the T-34C was completed by hlr 
Training Command, and concluded the T-34C was not suitable as a Next Generation Trainer alternative because of its low 
performance and its additional cost of $3B over a 20 year life cycle. 

2" (u) FY 1982 Program: The Request for Proposal for Full Scale Development was released on 7 Oct 1981, and uo- 
posals were received from CESSNA, ENSIGN, FAIRCHILD, GULFSTREAM, and ROCKWELL on 7 Dec 1981.  The contract for Full 
Scale Development will be awarded to one contractor In the Spring of 1982.  Initial development of the engine and air- 
frame will commence in the Summer of 1982.  Information gained from the proposals will be used to refine tne funding 
required to complete the program and the schedule of development necessary to meet an Initial Operational Capability of 
.987. A Request for Proposal to modify the existing T-37 simulators or to build new ones will be released in Summer 
1982. 

*■  (ll)  FY 1983 Planned Program:  The development and test activity for the alrframe and engine will continue. Tool- 
ing and the initiation of the static test article and the first test aircraft will begin. The funding for fiscal year 
1983 increased to $53M from $37.4M because of information gained in the Concept Studies. Selection of a contractor for 
simulator modification/developmem will be made during 1983. 

4. (U)  FY 1984 Planned Program:  Development and testing for the alrframe and engine will continue.  Production of 
tlu Durability Article, two more test aircraft, and tv.o production aircraft will begin.  The engine will have been devel- 
oped to the point of Initial Flight Release by that time. 
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5. (U) Program to Completion: Actual flight test activity will begin around February 1985. This testing will 

determine air frame/engine compatibility, allow for handling qualities to be assessed, verify airp-.&ne performance, and 
provide time to reflue the subsystems and avionics interface with the aircraft. A full rate production decision is 
expected in the Spring of 1985 with the first production aircraft deliverad in the Fall of 1986. The production rate of 
the selected contractor will determine the completion date for the Next Generation Trainer program.  The total Research 
Development Test ar.d Evaluation costs and pivjuction costs will be more accurately determined after proposals have been 
reviewed and a contractor haj been selected. 

b. (li) Milestones: 

B. 
C. 

D. 
E. 

F. 
c, 

Mission Element Statement 
Approval ■ Milestone 0 
Milestone I 
Contractor Selection 
Full Scale Development Initiation 
Release of Long Lead Items 
Initial Flight Test 
First Production Item 
Production Deciaion-DSARC III B 

Initial Operational Capability 

♦(September 1984) 
*(February 1984) 
*(Dece iber Uf6) 

*(May 1985) 

DATE 

June 1979 

Spring 1982 

Spring 1982 
Spring 1982 
January 1984 

February 1985 
December 1985 
Anril 1986 

October 198/ 

* r)at£ presented in fiscal year 1982 Descriptive Suamiaries 

EXPLANATION OF MILESTONE CHANGES: Delays have been experienced in the early stages of the program due to the Con- 

gressional domination >f funding for fiscal 1981 and the requirement to evaluate the T-34C as a possible alternative 
to the Next Generation Trainer. The current acquisition strategy will recover this lo?t time by combining the Milestone 
i and Mil"stone II decision pointy.  This deletes the typical demonstration/validation phase, and saves approximately 
two years of development time.  The low technical risk of this program obviates the requirement for a demonstration 
phase where prototyping normally occurs.  Some of i he later milestones have moved to earlier dates because of a more 
defined Next Generation Trainer Generic Master Schedule developed after the Concept Exploration Phase Studies. 

7. (U) Resources:  No £ Applicable 

8. (U) Comparison with FY 1982 Descriptive Summary: Not Applicable 
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Budget Activity:  Tactical Programs, #4 
Program Element:  ^6^228F, Next Generation Trainer Aircraft 

Test and Evaluation Data 

1.  (U) Development Test and Evaluation: 

("J) The Next Generation Trainer (NGT) Development Test and Evaluation (DT&E) program is structured into two 

major divisions: contractor conducted tests and Combined Test Force conducted ground and flight tests.  The contractor 
ground tests are planned, scheduled, directed and conducted by the contractor.  These tests include Engineering Develop- 
ment Verificat;m/Pre-Qualirication, Qualification/Preflight Integration, and Acceptance.  The Combined Test Force will 
incorporate contractor and Government test requirements into a single integrated plan, using contractor and Air Force 
flight crews.  This program includes Flying Qualities Tests, Structural Tests, Performance, Propulsion and Fuel Systea 
Tests, Reliability, Maintainability, Availability and Logistics Supportability Tests, and Technical Order Verification. 

(U) The primary objectives of Development Test and Evaluation are:  verify the design of the Next Generation 
Trainer air vehicle and components; verify the performance of the Next Generation Trainer air vehicle A.^d components»; 

evaluate Next Generation Trainer support equipment, maintenance and operating procedures; acquire data to assess 
and support changes to other components of the Undergraduate Pilot Training System; identify Next Generation Trainer 
system deficiencies and evaluate changes resulting from tests; acquire data to support the NGT system production 
process, 

(U) The ron-ept exploration phase, consisting of five contractors investigating alternatives to resolving defi- 

ciencies in the Mission Element Need Statement, has been completed.  Thus far, the extent of DT&E efforts are the con- 
tractor initiated tests to investigate design concepts for full-scale development.  The NGT Test Planning Working 
Group will provide guidance for Development Test and Evaluation during Full Scale Development.  Development Test and 

Evaluation flights will begin second quarter, fiscal year 1985. 

(I!) Three NGT test aircraft will ae flight tested at Edwards AFB.  Kxeept for the Governmen  furnished Airborne 

Test Instrumentation System, Devel »pnu-nt Test and Evaluation, Operational Test and Evaluation, and production aircraft 
are slmllarlly configured. 

(li)  The N(,i' Test * 'tinning Working Croup, chaired by the NGT Program Office, test manager, will plan, coordinate, 
cvaiuate, and document Development Test and Evaluation.  Members of the test Planning Working Croup are tin NGT Pro- 
gram OH ice, Ai-- Force Flight Test Center, Air Force Test and Evaluation Center, Air Training Command, Air Fores Lo- 
gistics Command, Arnold Engineering Development Center, and the contractor.  The service Program Manager is 
!.? Col Vic Barnett.  The alrframe and engine contractors will be selected in the Spring 1982. 

posslb 

During 
Fore i 
0 il „* r 
1 orra 

eat lor. 

)  Data on Reliability, Maintainability, Availability, and Logistics Supportability will be acquired on near as 
If operational equipment during flight tests using the Air Flight Test Center System Effectiveness Data System. 
the   first   half  oi   the  Development  Test  and  Evaluation /Initial  Operational   Test   and  Evaluation  effort,   Air 

personnel   will  perfcrta    over-the-shoulder"  and   "hands-on" maintenance under  the contractors'   supervision,     »a 
to make an   Initial   assessment  of   the  Next  Generation Trainer maintenance concept,  Air  Force   personnel   will   per- 
il  maintenance during  the   .second  halt   of  Development   Test   and  Evaluation/Initial   Optra*<^nal  Test  and  Eval- 
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Budget Activity:  Tactical Programs, #4 

Program Element:  #63228F, Next Gen^r^j^nJTr^ljnie^Aircrgtt 

2.  (U) Operational Test and Evaluation: 

(U) The Air Force Test and Evaluation Center will manage the Operational Test and Evaluation of the T-37 replace- 
ment aircraft that will be developed under -he Next Generation Trainer (NGT) program.  The NGT configuration is 
unknown at this time as th#> NGT Program Office will select one  concept from a field of approximately five competitors! 
during the second quarter FY 82.  Full Scale Development is scheduled to start during the third quarter of FY 32 and 
the combined Developmental/Initial Operational Test and Evaluation is scheduled to be conducted between the second 
quarter of FY 85 and the third quarter of FY 86. 

(U)  Air Force Initial Operational Test and Evaluation planning has identified the following operational evaluation 
areas: 

'U) The NGT operational performance. 

(U) The capability of the NGT aircraft, with ancillary support, to effectively serve as a primary trainer 
in the Undergraduate Piloc Trauing System. 

(U) The operational availability of the NGT (inching reliability) to satisfy ATC training requirements. 

(U) \he operational maintainability and logistics aupportabllicy of the NGT. 

(U) The Full Scale Development Initial Operational Test and Evaluation test team will consist of personnel from 
Air Force Test and Evaluation Center, Air Trtining Command, Air Force Logistics Center, and the Ai  Force Human Research 
moratory.  Test locations will include Edwards AFB California and designated operational training bases.  Test air- 
craft, number to be determined, will be preprodiu tion ami production versions of the NGT. 

'*.  (U)  Sys'\»ms Characteristics: 

Characterise i s 

Fuel/Time 

Runway U-ugtS: 

Cruise sjK'ed 

Objectives 

Fuel for 1.5 b-jur formation 
flight at 15,000 feet, 

approach, 300 Nautical 
mile alternate diversion 

5,300 feet runway cjrjabil ity 

Minimum cruise 300 knots :t 
?5,000 feet 

Demonstrated 

To be determined 

To be determined 

To be determined 
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Budget Activity:  Tactical Programs, #4 

Program Elei nt:  #63228F, Next Generation Trainer Aircraft 

Characieris tics 

Landing approach speed 

Single  engine   fate  of 
climb 

Climb  capacity 

Cruise  altitude 

Objectives 

Landing approach 90-110 knots 

400 feet per minute engine out 
rate of climb 

2,000 feet per nlnute rate of climb 
,t 25,000 feet 

Sustained cruise up to 35,000 

Demonstrated 

To be determined 

To be determined 

To be determined 

To be detentiued 
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1983 RÜTÄE DESCRIPTIVE SUMMARY 

Program Element: #63230? 
001) Mission Area: Close Air Support A Interdiction, #22) 

(u) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number 

2472 
2378 

Title 
FY 1981 
Actual 

TOTAL F^R PROGRAM ELEMENT 0 
Advancei Tactical Fighter Program  0 
Joint Fighter Engine 0 

FY 1982 
Estimate 

0 
0 
0 

*itle:     Advanced Tactical Fighter  
Budget Activity:    Tactical Programs,  #4 

FY 1983 
EatimaU 

27,333 
8,638 

18,700 

FY  1984 
Estimate 

49,577 
16,977 
32,600 

Additional 
to Completioi. 

Continuing 
Continuing 
426,900 

Total 
Estimated 
Costi 

Nrt Applicable 
Kot Applicable 
478,200 

(ü)  BRIEF DgSCRlPTIOg OF ELEMENT AND MTSSION:    The Advanced Tactical  Fighter (AT?)  prog-am will develop concepts and 
define  required characteristics  for ths next generation tactical  fighter aircraft.    This program is  intended   to maintain 
the eomoat advantage   »f our fighter forces against  the continually evolving throat.    Because of the  long  lead  times 
necensary to develop a.'jd  field new aircraft  (traditionally 10-12 yeira)  we must begin now if we art  to deploy a new 
fighter by the mid  '90s.    This year's  request  ia intended   to  initiate  the acquisition process by soliciting definit- 
ion of preferred solution concepts  fron  the aerospace industry  for both air-to-air and air-to-aurface  fighters for the 
!990*s.    The Advnncod Tactical   Fighter prograi also includes development of an advanced  technology engine beginning 
in FY B3.    This will be a joint AF/Navy development effort   to provide a highly rature advanced engine design suitable 
for both AF and  Navy  future   fighter needs. 

(u)  BASIS FOR FY  1983 RPTAB REQUEST;    The A-r r'orce  will   initiate concept definition studies with  industry  leading  to a 
Milestone  I  derision and start  of a competitive concept validation phase.     Air ?oree will also atert develo;^nent of aa 
advanced  technology engine.    Thi.^ program is  structured   to  lead  to  ay a tern» selection in  1987  from appropriate *ir-to- 
aurface and air--to-air options.     Cost estimates are based on parametric cost an ilyeia and historical  precedent  (F-15 
pra-full  scale «levelopssent activity). 

00  C  MPARTf*/)N WITH FY  1982  DESCRIPTIVE SUMMARY: 

KY   1981 
MMtimate 

RliWR 0 

(it) OTHRH APPROPRIATION FKMftT>:     Not Applicable 

FY  1982 FY  '983 FY  1984        Additional 
i-;gtlmate        Estimate Eattraatc      to_ Completion 

10,100 25,000 Continuing 

Total 
Estimated 
Costs 

Not Applicable 
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Program Element:  #63230F Title:  Advanced Tactical Fighter  
DOD Mission Area:  Close Air Support & Interdiction, #22;? Budget Activity:  Tactical Programs, H 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Mission Area Analysis centering on the European theater but including worldwide 
commitments clearly indicates that the Air Force will need to acquire new fighter aircraft in the viarly to mid-1990s. 
This conclusion is base^ on three major factors:  (1) evolution of threat capabilities, (2) expansion of mission require- 
ments due to changing global commitments and ("5) emerging technological opportunities. 

Evolution of threat capabilities will probably negate our current qualitative advantage in ^he air-to-uir arena and may 
deny the low altitude sanctuary which has become an integral part of our air-to-surface tactics.  New Soviet fighter 
aircraft now being introduced are expected to have energy maneuverability characteristics equivalent to the F-16, 
Advanced ]ook down/shoot down fire control systems and air-to-air uissiles will give the Soviets the capability to 
detect and engage our attack aircraft at low altitudes.  Development of a second generation supersonic cruise aircraft 
could enable the Soviet air forces to operate continuously in a flight regime where we could not challenge them effect- 
ively.  Finally, improved Soviet air-to-surface attack capability jeopardises our baaing structure in the NATO environ- 
ment. 

Continuing changes in world wide political alignments cause corresponding changes in the performance needed to meet 
tactical mission requirements. The increased possibility of operations in areas like Southwest Asia emphasizes the 

need for greater combat radius, f&b+er deployment capability and reduced logistics support than can be achieved 
by current fighters. 

New technologies are emerging in aerodynamics, propulsion, materials, manufacturing techniques and avionics which can 
offeet threat improvements and provide simpler, more reliable systems at significantly lower operating and acquisition 
coats«  Advanced engine technology, for example, will result in about a SO* reduction in engine perts which will provide 
greater reliability and durability at reduced weight and cost.  Additional cost and weight savings can be achieved 
with advanced avionics and materials.  While some of these technical opportunities can be enjoyed through modification 
of existing systems, maximum utility can only be realized through integration of the numerous advanced technologies 
in a .lew system design. 

The »oat apparent deficiency in our tactical air power capability *oday is the inability to attack targets at night 
and in-weather,  because of the immediacy of this need, the bulk of Air Force efforts in the fighter area since the 
mid-19'?r)a has been oriented towards solving this dwficiency.  However, the Air Force cannot neglect air-to-air 
mission requirements in the development of new fighters.  While the F-1S snd F-16 aircraft are currently superior to 
threat fighter*», the generation of Soviet fighters currently b^ing introduced will be renerally equal and in some 
aspects bather than the F-15.  These threat improvements will degrad« th»< tactical flexibility of our fighter forces 
nr>l will increase the advantages which the Soviet fvjrcea have traditionally enjoyed from their numerical superiority. 
flrov:th of the F-1S and F-1f> systems with improved weapons arc* avionics will htlp retain their qualitative superiority 
into the late 1980s.  However, improvements to these aircraft will ulti-tsiely be limited by the inherent characteristics 
of the basic design: and they will probably be unable to effectively counter the follow-cn generation of Soviet fighter 
expected in the early 1990s. 
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Frogram Element:    165230P Title:     Advanced Tactical  Fighter 
DOD Mission Area:    Close Air Support & Interdiction,  #223 Budget Activity:    Tactical Frograms, 

The Air Force needs to start now to acquire new tactical aircraft  fcr the 1990s.    Normal  lead time required tc achieve 
initial operational capability of a new fighter is 10-12 years.    This includes necessary front end work  to define 
requirements and develop and   refine conceptual  solutions.     Full scale engineering development and  initial production 
of the selected configuration historically requires six to süven years.    This indicates  that   Ihe systems acquisition 
decision on a new fighter must be made no later than FT 87 if we are  to achieve a significant operational  capahilit;. 
by the mid-90s.    Current development and  technology validation work to support this major systems acquisition decision 
needs  to be pursued  during the early 1980s in order to fully understand evolving threat capabilities,  mission require- 
ments,   and design options.    The Air Force development effort  in  the Advanced Tactical Fighter program is dtructurod 
to develop both the air-to-air and air-to-surface requirements and  technical  base so that appropriate options are 
available when a clearly defined acquisition decision becomes necessary in the mid-1980s. 

Development of an advanced  engine is boing pursued within  the Advanced Tactical  Fighter program  to  insure  that  an 
adequate propulsion system is »vailable for future fighters.    This activity will  demonstrate the  feasibility of new engine 
component and material  design approaches and will result in a baseline advanced  engine design which can be matched  to 
the specific  requirements of   future  lighters.    This activity will  reduce overall  engine development  risk. 

(U)  KKLATHD ACTIVITIES:     Th^ Air Force has developed  a strMctured approach  to address current deficiencies  in night, 
adverse and  in-weather «attack capabilities against mobile  targets and  to prepare  for potential deficiencies  in our 
courter-air capability.     Program elements   that address  the air-to-surface attack deficiencies are  the Advanced  Tactical 
lighter and  the Lo* Altitude Navigation &ni Targeting  Infrared System for Night  (L/NTIRN)  programs  (PE 64249F).    The 
primnry   thrust  cf the Advanced Tactical  Fighter program is  to develop the nett genaratioa  tactical   fighter aircraft. 
The aircraft will   be characterised  by nigh mission effectiveness,   increased survivability,   and a quantum  improvement 
in  cost  effectiveness and affordability,   both in acquisition and  operating coata.    The Advanced Tactical  Fightor Lay 
address  either or both  the air-to-air and air-to-surfa^e mission areas.     The LANTIFN program will   provide a highly 
effective near  to mid-terra capability   /or attack at ;u<?ht and   low altitude,  under-the-weather conditions.     In addition, 
both  the  F-1r>  and  F-16  programs are  proposing development of derivative models  to increase  the air-to-surface attack 
capability of  these aircraft.     The Advanced Tactical   Fighter  program  is also relatfl  to  the Advanced  Fighter rt;?hnology 
Integration program  (PE 6'524t>K)  which will  develop our technical  capability in Integrated avionics suites,   short  take-off 
and   landing capability and  a.frodynamie   refinements   to meet   the needs of the neit generation  fighter.     This program  is 
currently modifying an F-16 with a highly  integrated   flight/fire control  system to develop greater capability and 
survivability  in unguided  weapons delivery and  air-t-wair combat.     This program alro plana  to « art development  of an 
advanced   two-dimensional   thrust  vectoring/reversing tnginc  noesle and  integrated   flight and  propulaion control   to provide 
the technical  capability for an effective short   take-off and  landing c^nability on future  fighter». 

(°) tfnRK PK«P0RWn> EY:    Pre-Kilaatone 0 and Concept Definition studies will  be managed by the Air Force Systems Command/ 
Aeronautical  Systems Division,  Wright-Patterson Air Force  »ase, OH.     Contracts  *"cr concept <S  finition studies have not 
yet  been awarded.    The advanced engine d ,s .lopaent will  be managed by  the Air Force System» Coaurand/Wright  Aeronautical 
Laboratories and  Aeronautical  Systems Division,  Wright-Patterson Air Force Base, OH.    Contracts  for advanced engine 
development have not been awarded. 
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Title:  Advanced Tactical Fighter  
Budget Activity: Tactical Program, £4 

Program Element:  #632?OF 
DQD Mission Area: Close Air Support &  Interdiction, #223 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Conducted mission analyses and technology studies for advanced fighters 
and developed a Mission Elen.ent Need Statement for new fighter aircraft. 

2. (U)  FY 1982 Planned Program:  Completion of preliminary analytic work to define expected threat characteristics 
and establish goals and thresholds for the design parametrrs for advanced fighters. Cost difference fro* FY 1982 
Descriptive Summary is due to Congressional action which denied funds to initiate concept definition strdiea fcr 
the Advanced Tactical Fighter in FY <982. 

3. (U)  FY Ijjbg Planned Program:  Initiation of concept definition «tudi^s with industry leading to a Milestone I 
decision and initiation ei* the advanced engine development.  Cost difference from FY 82 Descriptive Summary is due 
to restructuring of program to include development of an advanced technology engine.  Cost increase due to engine 
development effort was partially offset by delay in advanced fighter design development resulting iron» Congressional 
action on FY 82 budget request. 

4. (U)  FY T984 Plan Program;  Completion of concept definition a'udifN and selection of several concepts for further 
design development and valuation.  Continue devblopm&nt of an advan~t»d engine decign including initial testing 
of advanced technology components . 

S* f'{^     Program to Completion;  Entry into full scale engine ring development for an ad/anced tactical fighter .n 
FY 87 leading to si Initial Operational Capability by the end of FY 9^. 

h' (lI)  Milestones: 

H. KENS submitted to 0:)\) 

b. Award concept definition studies 

c. OSD requirements review 

d. Start Full Scale Engineering Development 

7. (U)  RSSObaCSS:  Hot Applicable 

Date 

Sep. 198! 

Mar 198-*, 

Jul 1984 

Aug 1987 
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Project:  #2472 
Program Element:  #65250? 

DOD Mission Area: Close Air Support a Interdiction, #225 

Title:  Advanced Tacticcl Fighter  
Title: Advanced Trctical Fighter  

3udget Activity: Tactical Programs, #4 

(U) DFTAILED BACKGROUND AND DESCRIPTION:  This project will develop the definition of threat capabilities and mission 
requirements for fighter aircraft in the 19°0's and beyond.  The project will also develop design concepts to meet these 
mission needs and will validate the design approaches and supporting lecnnologies sufficiently to support a source 

selection for entry into full scale engineering development.  Current US fighters represent the world standard in fighter 
aircraft; however the Soviet Union is responding to the capabilities of these fighters with a new generation of air-to-air 
and surface-to-air systems that will challenge the Air Force ability to conduct vital air operations.  Foliow-on systems 
expected by the mid-1990's will further stress our tactical air power capability.  At the same time, mission requirements 
for fighter forces are continually being expanded due to increases in threat total operating capability in Central 
Europe (o.g. greater night/adverse weather capability) and changing world wide commitments which involve a variety of 
operating situations.  These changing requirements have left our current fighter force-* with deficiencies.  These 
deficiencies will grow as threat capabilities continue to evolve. This project is intended to identify requirements 
and potential design solutions to meet these deficiencies in both the air-to-air and air-+o-surface mission are«*s f>r 
the post 1999 time period. This project will provide the option to rapidly develop end produce a follow-on generation 
of fighter aircraft in the late 4980'a to meet expected thre&t advances. 

(U) RELATE*) ACTIVITIES:  This is the only Air F^rce activity which will develop design requirements for a follow-on 
p .notation of tacHcal fighter aircraft.  Supporting air vehicla technologies are being partially addrtsaed by the 
Advanced Fighter Technology Integration pro^rma which will develop high potential technical concepts in integrated 

aviorics, refined aarodynamicu and short take-off sud landing capability. 

'll) WORK PERFORMED riY:  This nroject is managed by the Air Force Systems Commani/Aeronautical Systems Division, Vright- 

Pa*.tarson AFH, OH.  Potential contractors are the major U.S. airfraiae manufacturers including Boeing Aerospace Corp, 
.Seattle, VA; Pairchi ld-Repjblic Company, F*»rmingdale, Long Island, NY; General Dynamics Corp, Fort Worth, TX; Grum/mn 
Aircraft Company, Bethpage, NY; Lockheed California Company, Burbank, CA; McDonnell Aircraft Company, St Lccid, MO; 

Northrop Corp, Ha'thorn«, CA;  Rockwell International, Los Angeles, CA; and Vought Corp, Dallas, TX. 

(lJ) PROGRAM '.CCOMPLISHMKMTS AND FUTURE PROGRAMS: 

1.  (ll) FY 19rt1 and Prior Accomplishments: Conducted mission analyses and technology studies for advanced fighters 
i.t\(*i  developed a Miesion Element Need Statement for new fighter aircraft. 

?.     (u)   FY 19fl? Program;  Future fighter mission analyses will be continued through 1962 with emphases on defining 
potential threat capabilities in the 19**Oa and uatwnliahing gofla and threshold» for future fighter ieaign para- 

meter:».  The threahoH will be based on trade-offs betwet i desired capabilities and technical and oost constraints. 
Cost difference froä the FT 1 9B2 Inscriptive Summary is due to Congressional action which denied funds *.e Initiate 
concept definition studies for he Advanced Tactical Fighter in FY I««?. 
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Project: #2472 
Program Element: #63230F 

DOP Mission Area: Close Air Support g Interdiction, #223 

Tit];»: Advanced Tactical Fighter 
fi tie: Advanced Tactical Fighter     

Budget Activity: Tactica 1 Prog,'ansT~#4~ 

3. (U) FY 1983 Planned Program: Concept definition studies to identify alternative design concepts for advanced 
fighters will be started in FY 83. T'vase studies «rill provide a range of design concepts from industry which can 
meet the mission requirements identified in the FY 82 and yrisr activity. The FY 83 prrgram will initiate thu 
systems acquisition process which will lead to a full scale development decision in FY 1987  Costs for thic project 
are reduced from FY 1982 the Descriptive Summary d^e to the delay in t'ne start of concept definition studies from 
FY 1982 to 1983. 

4. (U) FY 198' Planned Program: Concept definition will oe completed and several attractive design concepts will be 
selected for further development and validation. 

5. (U) PROGRAM TO COMPLETION; Design concept validation will be completed snd source selection for full scale 
development will be conducted.  Full scale developme.it of a future fighter is planned to be initiated in FY 1987. 

6. (ll) Mil es tones: Same as basic program 

7. (t*) Resources: 

FY  1981 
Actu.il 

M  1r<82 
Estimate 

RDTÄE 

FY  1983 
Estimate 

8,638 

FY  1984 
Estimate 

16,977 

Additional 
to Completion 

CONTINUING 

Total 
Estimated 
COSTS 

N/A 

H. (u) Cosjw^aj^J*^^^ 

FY 1981 

Artunl 

HPT.1K 

FY   1982 

K^tiaate 

10,000 

FY   1983 
Estimate 

25,000 

FY  1984 
Estimate 

Additional 
to Completion 

CONTINUING 

Total 
Ibtiaated 

Ccata 

N/A 
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Project: #2878 
Program Element: #6J230F 

DOD Mission Area: Close Air Support & Interdiction, #223 

Title: Joint Engine Development  
Title: Advanced Tactical Fighter  

Budget Activity: Tactical Programs7~ffir 

(U) DETAILED BACKGROUND AuD DESCRIPTION: Advances in propulsion technology have traditionally been a ke^ to achiovinj 
significant improvements in  the capabilities of combat aircraft. The levelop&ent process leading to d mature advanced 
engine that does not sacrifice reliability and durability for increased performance takes at least ten years, and ib 
much longer than the hardware development stage for a new aircraft. Therefore, development of a new engine to meei 
the needs of the next generation fighter needs to be started now in order to reach design maturity by the ^arly 1990s. 
Some uncertainty still remains regarding the specific performance needed \a  future filtere, however, exact aircraft 
characteristics are not critical to the initial design development of a new engine. Early development work to integrate 
and validate advanced design features in a baseline design is vital to reducing later development risk. The baseline 
design can  be scaled to match the requirements of a specific aircraft design in full scale development. 

This is a new project to validate the performance and durability of statical new engine design concepts and technologies 
in the size class and with the mission duty profiles of the new fignter engines for both the Air Force and the Navy. 
The project will include a competitive prototype engine demonstration of a design suitable fo*~ transition to FSED. 
Validation of the critical advanced engine technologies needs to be achieved to support a full scale development initia- 
tion ir, late FY 1987. This is a joint Air Force and Navy development program wi ". Navy funding starting in FY 1984. 

(U) RKLATKO ACTIVITIES: Critical component technologies are being developed in the Aircraft Turbine Engine Gas Generator 
(PR 6321 oF) and Aircraft Propulsion Subsystem Integration (PE 63202F) programs. These programs will provide the design 
features for integrating into an advanced engine design which will have sharplv reduced complexity (parts count) and 
increased reliability, durability and performance. The Engine Model Derivative Program (PE 64218F) will develop 
improvements to current engines which could be used as a lesa capable alternative in case the advanced engine does not 
develop »:...-.  planned. 

(if) WORK PERFORMED BY: This project will be managed by the Air Force Systems Command/Wright Aeronautical Laboratories 
and Aeronautical Systems Division» Wright Patterson AFP, OH. Contractors have not been selected.  It is anticipated that 
a mininuuf. of two contractors will be funded through the prototype propulsion system program. Potential engine contractors 
include (hut are not necessarily limited to) Pratt and Whitney Aircraft Group of West Palm Beach, Florida, General 
Electric Comp. of ^vendale, Ohio, Detroit Diesel, Allison Division of General Motors In  Indianapolis,, Tnd, The Garret 
Turbine Engine Company of Phoenix. Arizona, and Teledyne CAE of Toledo, Ohio, 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

1* (V)  FY 1981 and Prior Accomplishments: Not applicable 

2-     ({])   i-'Y 1982 Program:  Not applicable 

(U) FY 1983 Planned Program: Initiate a program (including a core test program) to validate the critical 
component design concepts, materials and manufacturing processes required for an Advanced Tactical Fighter Engine. 
The FY 1983 effort will start design of an advanced engine U3ing newly developed components and materials. This 
project la a new start in FY 1983. The FY 1982 budget request did not include this activity. 
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Project: #2878 
Program Ziemert: #65230? 

iX)D Mission Area: Close Air Support & Interdiction, #223 

Title: Joint Engine Development 
Title: Advanced Tactical Fighter 

Budget Activity: Tactical Programs, #4 

4. (U) FT l'j84 Planned Program: Assess critical components designs, technologies and concepts on slave engines 
and components on test stands. Conduct an engine systems design and an analysis program including a core engin.» 
test of an advanced engine design. 

5. (U) Program to Completion; Conduct a competitive engine evaluation program including a prototype propulsion 
system sea level and altitude test of engine performance, operability and durability and a flight clearance test. 
This program will resuxt in a more mature advanced design •'•hat can be scaled to meet advcnced fighter requirements 
and can be transitioned at reduced risk to full scale development in late FY 1987. 

6. (U) Milestones: Not applicable 

7. (U) Resources: 
Total 

FY 1981       FY 1982      FY 1983       FY 1964      Additional       Estimated 
Actja.l        Estimate     Estimate      Estimate    to Completion     Costs 

HC7ÄS      0 0 18,700 32,600      426,900 478,200 

H. (u) Comparision with FY 1982 Descriptive Summary: 

FY 1981 
Actual 

FY 1P82 
Estimate 

RDTÄE 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

0 

Total 
Estimated 
Costa 

0 
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FY 198? RDTSE DESCRIPTIVE SUMMARY 

Program Element: #63239f 
WD Mission Area: TIARA for Tactical Air Warfare, #327 

Titie: Advanced Tactical Air Reconnaissance System (ATARS) 
Budbet Activity: Tactical Programs, #4 ~ 

(11) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1931 
Actual 

FY ^82 
Estimate 

*Y 1983 
Estimate 

4,006 

FY 1984 
Estimate 

5,710 

Total 
Additional    Estimated 
to Completion Costs 

«01,667 11I,J50 

(U) ^RIEP DESCRIPTION OF ELEMENT AND MISSION NEED: The Advanced Tactical Air Reconnaissance System or ATARS, is an 
advanced development program to meet the needs of tactical commanders for detection, location and classification of 
tactical targets with sufficient location accuracy and detail to permit the timely delivery of appropriate air or 
ground launched weapons. Near term efforts will concentrate on replacing the RF-4C platform with a more survivable 
and supportable lysteru with future efforts aimed at preplanned product; improvements for sensor and associated pro- 
cessing/exploitation systems. The need is based on a Tactical Air Forces Statement of Need for a survivable, pene- 
trating reconnaissance system. 

(U) BASIS FOR FY 1983 RDT3E REQUEST:  A reconnaissance/surveillance force mix study will be conducted. Contractor 
studios of platform and sensor alternatives for a podded reconnaissance syLtem will begin. Results tfill lead to 
demonstration and a full-scale engineering development decision. 

(II) COMPARISON WITH FY 198? DESCRIPTIVE SUMMARY: 

FY K81 
Total 

FY 1982 FY 1983 FY 1984 Additional Estimated 
Estimate Estimate Estimate to Completion Costs 

rtDTÄE 

(ü)  OTHER  APPROPRIATION  FUNDS:     Not Applicable 

3,100 4,200 93,900 101,200 
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Program Element: #63239F 
DOD Mission Area: TIARA for Tactical Air Warfare, #327 

Title: Advanced Tactical Air Reconnaissance System (ATARS) 
Budget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION: The objective of this program is to develop a survivable tactical reconnais- 
sance capability which allows commanders to supplement standoff data, if available, to obtain precise target identi- 
fication and location. Studios have shown the need to replace the only penetrating tactical reconnaisspnce system, 
the RF-4C, with a more cost effective and survivable system Primary efforts will be to develop a deployable, oasily 
supported system with the potential for multi-mission use, to include both reconnaissance and attack capability, 
depending on .he immediate needs of the tactical commander, "rfo^k to be accomplished includes tradeoff studies of 
platform/sensor alternatives, prototype design, and proof cf concept prior to initiation of full-scale engineering 
development. 

(U) RELATED ACTIVITIES; The program builds upon the results of a study titled "Advanced Platform for Positioning 
Reconnaissance Sensors" conducted during 1981. Sensor developments conducted under Irogram Elements Ö3208F and 
6471 OF will be considered as potential preplanned product improvements. Coordination will be maintained wi!h Navy 
reconnaissance developments conducted under Program Element 6326IN and any new sensor development programs :"n support 
of thi.s initiative will be joint efforts with the Navy. 

(u) WORK PERFORMED BY; Aeronautical Systems Division, Wright-Patterson Air Force Base, OH has thv» overall management 
responsibility for systems development and conduct of appropriate study efforts. Coordination with Rome Air Develop- 
ment Center, Griffiss Air Force Base, NY is being maintained to ensure consideration of ground processing and exploit- 
ation equipment. Contractors have not yet been selected. 

(IF) PROGRAM ACCOMPLI SHUNTS AND FUTURE PROGRAMS: 

1' (^ FY 1981 and Prior Accomplishments: Not Applicable 

2. (U) FY 1982 Program: Not Applicable 

3. (u)    FY 1983 Planned Program: Tradeoff studies of platform and sensor alternatives will be conducted. Design 
of a prototype sensor pod for carriage on a fighter derivative tyne aircraft will be initiated. A preplanned 
sensor improvement plan will a''.so be Initiated.  Funding differences from last year's plan resulted from a zeroing 
of the planned FY 198? effort by Congress. The program was restructured to concentrate on near-tenu, available 
improvements to the tactical reconnaissance lorce. 

4. (U) FY i9R4_ Planned Progr-am: Fabrication and testing of a sensor pod will begin and decisions will be made 
to include final selection of a platform and sensor alternatives. Development and integration of selected advanced 
sensors will be th» subject of neparate study efforts. 
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Program Element: #65239*' 
DOD Mission Area: TIARA for Tactical Air Warfare, #527 

Title: Advanced Tactical Air Reconnaissance System (ATARS) 
Budget Activity: Tactical Programs, #4 

c?. (u) Program to Completion: Sensor pod and platform integration work will be transferred to a 64XXX Program 
Flement after the decision is made to enter full scale engineering development. Long lead production funding of 
platforms ani sensor pods will be programmed in a 27XXX Program Element beginning in FY 1986. The first delivery 
of a multimission capable aircraft equipped with a sensor pod could occur as early as 1988. Work on advanced 
sensors and pod integration will be continued in this program with the ultimate objective of achieving a near real 
time, all weather capability. 

6. (]])    Milestones: Not Applicable 
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7Y 1983 RDTSE DESCRIPTIVE SUMMARY 

Program Element: 1632W 
DOD Mission Area:  £Töse Air Support and Interdiction, #223 Title  Aircraft Nonnuclear Survivability 

Budget Activity  Tactical Programs #4 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

1,663 

FY 198? 
Estimate 

1,594 

FY 1983 
Estimate 

2,011 

FY 1984 
Estimate 

Additional 
to Completion 

2,067   Continuing 

Total 
Estimated 
Costs 

Not 
Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides the resources for the Air Force»3 participation in 
the Joint Logistics Commanders* Joirt Aircraft Survivability Program. Tha Naval Materiel Command and the Army Materiel 
Development and Readiness Command are co-sponsors and contributors to the program. The program develops design guidance and 
technology for improving the combat survivability of United States aircraft to nonnuclear threat weapons, as well as 
standard, triservice-approved vulnerability and survivability assessment methodology. Program outputs are used by product 
divisions, program offices, laboratories and contractors who build aircraft weapons systems. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: Based upon analysis of combat experience in Southeast Asia and intelligence gathered 
from the 1973 Mideast conflict, the Joint Technical Coordinating Group for Aircraft Survivability, in conjunction with the 
Research and Development organizations of the logistic commanders of the three Services, developed an overall technology 
plan to provide the knowledge required for the design of combat survivable aircraft and equipment. This is a level of 
effort program that funds the Air Force portion of this overall plan at a xevel agreed to by the Joint. Logistics Commanders. 

(11) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 

FY 1981 

1,290 

FY 1982 
Estimate 

1,700 

FY 1983   FY 1984  Additional 
Estimate  Estimate to Completion 

1,900 Continuing 

Total 
estimated 
Cost3  

Not 
Applicable 
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Program Element: #632W 
DOD Mission Area:  Close Air Support and Interdiction, £223 

Title  Aircraft Nonnuclear Survivability 
Budget Activity  Tactical Programs #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  In 1971, a Joint Technical Coordinating Group on Aircraft Survivability was 
established under the Joint Logistics Commanders to acquire and make available technology for designing nonnuclear sur- 
vivability into new aircraft. The charter of this group is (1) to implement interservice efforts to reduce nonnuclear 
vulnerability of aircraft; (2) to coordinate research and advanced oevelopiaent in nonnuclear survivability; and (3) to main- 
tain liaison between technology experts and those actually designing new aircraft. In the fall of 1972, the Joint Technical 
Coordinating Group on Aircraft Survivability formulated a triservice nonnuclear survivability program named Test and 
Evaluation Aircraft Survivability wnich was approved by the Under Secretary of Defense for Research and Engineering with $10 
million being allocated for the program over a three year period (FY 1973 - FY 1975). As a technology-oriented program, the 
Test and Evaluation Aircraft Survivability program performed testing to strengthen the data base, evaluated prototype hard- 
ware and developed engineering theory and design criteria. In early FY 1975, a decision by the Under Secretary of Defense 
for Research and Engineering called for further nonnuclear survivability efforts to be budgeted by each of the Services 
beginning in FY 1976 with interservice coordination to continue under the Joinl Technical Coordinating Group on Aircraft 
Survivability. The objective of this program element is to support the Air Force portion of the overall nonnuclear sur- 
vivability efforts of the Department of Defense. As such, it will be a level of effort program coordinated with and comple- 
mentary to Army and Navy programs. 

(u> DELATED ACTIVITIES: This program element is related to complementary programs of the Arr.y (PE #63215A) and Navy (?E 
//63262N) and to Air Force programs to design aircraft with improved survivability in nonnuclear threat environments. The 
coordination of these efforts is through a central management office of the Joint Technical Coordinating Group on Aircraft 

[  Survivability which is manned by an officer for each command represented on the Joint Logistics Commanders Group. 
j  Duplication is avoided through jo*nt reviews by that office and the individual service task agencies. Program is also 

related to survivability efforts in Aerospace Flight Dynamics ('>E #62201F), Aerospaca Propulsion (PE *62203F) and Materials 
(PE #621C2F). 

(U) WORK PERFORMED BY: The Air Force Systems Command, Andrews Air Force Base, MD, has lead responsibility for the Air Force 
nonnuclear survivability program. Subordinate units performing work are th* Air Force Flight Dynamic- Laboratory, the Air 
Force A^ro Iropulsion Laboratory, the Air Force Avionics Laboratory, and the Aeronautical Systems Division. All of these 
organizations are at Wright-Patterson Air Force Base, OH. Major contractors are Generax Electric Corpany, Cincinnati, OH; 
The Boeing Company, Seattle, WA; Systems Research Laboratories, Dayton, OH; Booz Allen Applied Research, Bethesda, MD; 
University of Dayton Research Instituts, Dayton, OH; "ought Corporation, Dallas, TX; end COMARC0 Incorporated, Ridgecrest, CA 
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Title  Aircraft Nonnuolear Survivability 
Budget Activity  Tactical Programs 14 

Prcrrara Element: I632W 
DGD Mission Area:  Close Air Support and Interdiction, #223 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Defined design requirements for a single broadband^ electronically 
stesrable phased array antenna for simultaneous operation of radar and electronic courtermeasures functions. Completed 
optical and electro-optical versions cf a standardized visual target detection code.!. Initiated electronic countermeasures 
subtasks on the n«w Tactical Air Command Zinger surface-to-air missile model. Published 57mm high explosive test results. 
Completed ballistic testing on fire protection technology for wing dry bays. Documented promising concepts to reduce tur- 
bine engine infrared and radar cross section signature reduction. Initiated ballistic tests on hybrid composite panels. 
Developed a model for predicting the performance of a surface-to-air missile warhead. Prior accomplishments include devel- 
opment of design criteria for sur/ivable fuel cells, determination of the minimum effective concentration of '.nerving gases 
required to protect F-16 fuel tanks against 23mra high explosive incendiary projectiles, development of analysis methods to 
predict behavior of structural composite materials to nonnuclear combat damage, demonstration of a compartmentalized lubrica- 
tion, system for vulnerability reduction of the F100 engine, completion of an A-10 eomoat damage repair time prediction anal- 
ysis*, and development of an improved fire extinguishing agent for use in the high airflow environment of combat damaged 
engine nacelles. 

2. (U) FY 1982 Program: The following t?sks will be continued into FY 1982. Armor prototlon against 57mm high explo- 
oi/e projectiles, chemical powder pack Tire protection, infrared signature reduction for turbine engines, development of 
fragment penetration equations for composites, infrared imaging system protection against lasers, improvement of infrared 
measurements, multiplexing electronic countermeasures and radar systems, aircraft battle damage repair assessment method- 
ology ana data base, laser effects da*a bases, survivability against laser beam rider missiles, electro-optical counter- 
measures integration into tradeoff models, and surface-to-air and ai~ combat model updates. Documentation will continue to 
be provided and advances in survivability disseminated. New tasks be?ag considered are: develop advanced design guide and 
supporting test data for minimizing radar cross section, threat warhead fragmentation characterization, develop component 
vulnerability ballistic resistance data base, devslop combat damage repair survivability assessment tradeoff methodology, 
and develop optimum aircraft trajectories for survivability against ground-to-air threats. FY 1982 resources were decreased 
from $1,7^0 thousand to $1,600 thousand due to new inflation indices. 

3* (U) FY 1983 Plf.«M,-tjd Program: The following task? are planned to be continued into 1983. Chemical powder pack fire 
protection, infrared signature reduction for turbine engines, development of fragment penetration equations for composites, 
impro■ ement in infrared measurement.«, aircraft battle damage repair data base, and laser effects data bases, surface-to-air 
missile model update, advanced radar cro3S section design guide and test data, threat warhead fragmentation characteriza- 
tion, component vulnerability ballistic resistance d£ta, combat damage repair survivability assessment tradeoff methodology, 
ind optimum survivable aircraft trajectory development. Documentation will continue tc be provided fu.d advances in <mr- 
vivauility disseminated. New tasks being considered are System verification of 57mm armor protection, evaluate survivahle 
electric power flight control actuation concept, evaluate effectiveness of battle damage repair methods fo' composite struc- 
tures, and validation of surface-to-air missile computer model. FY 1983 funds were increased from $1,900 thousand to $2,033 
thousand to develop aircraft battle dimage repair methodology. 
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Program Element:  #632W Title  Aircraft Nonnuclear Survivabllity 
DOD Mission Area:   Cföse Air Support and Interdiction, #223 Budget Activity  Tactical Programs #*J 

4. (U) FY 198*! Planned Program: The following tasks are planned for FY 84. Aircraft survivability will be increased 
by reducing their susceptibility to sophisticated guided missiles and evolving directed energy systems. Advanced composite 
structural concepts thst provide greater damage tolerance than is now provided by conventionally designed composite struc- 
tures will be developed. Improved survivability modeling techniques against surface-to-air missiles will ta developed and 
documented. A mode] repository to store and disseminate the various engagement models will be established. Simulation of a 
real time missile flyout model will be included in the standardized visual target detection model. Expansion of the combat 
data information center will continue. The model of repair time and skill code data for use in making combat damage repair 
time estimates or new and existing aircraft will be demonstrated. Design guidelines to minimizo the effect of 30mm and 57mm 
threats will be developed. Component vulnerability to laser and ballistic threats will be developed for use in vulnerability 
assessments. Evaluations will be performed to establish the capability of various extinguishants for engine compartment 
fires. Field level battle damage repair techniques that can be used to rapidly prepare the aircraft for another 
mission will be evaluated. Vulnerability assessments will be performed on the flight control system. Develop necessary 
technology to design propulsion installations with reduced contributions to aircraft exhaust system infrared and radar cross 
section signatures.  Increase probability ok' survival in air-to-air engagements through more accurate modeling methodology 
of weapon system in 'eats. 

b.    (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not Applicable, 

7. (0) Resources: Not Applicable. 

b.     (U) Comparison with FY 1932 Descriptive Summary: Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #63249F 
DOD Mission Area-. Cloae Air Support/Interdiction, #223 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Title: Night Attack Program  
Budget Activity: Tactical Programs, #4 

Project 
Number 

2628 

28; P 

Title 
FY 1981 
Actual 

TOTAL FOR PROGRAM ELEMENT 16,200  \J 

Millimeter Wave (MMV) Technology 4,400 

Target Recognizer Technology  for 11,800 3/ 
LANTIRN 

FY  1982 
Estimate 

6,087 2/ 

3,088 

2,999 2/ 

FY  1983        FY  1984        Additional 
Estimate      Estimate      to Completion 

4,491 

491 

4,000 

3,912 

0 

3.912 

0 

0 

0 

Total 
Estimated 
Costa 

42,172 

9,061 

33,111 4/ 

\J    Excludes  funding for the Low Altitude Navigation and Targeting Infrared System for Night  (LANTIRN)   ($39.98*5M) 
now included in Program Element 64249F, Night/Precision Attack and Hypervelocity Missile (S.900M) row included 
in Program Element 63363. 

2/    Includes  funding ($2.999M)  being reprogrammed  from Program Slemont 642^9F.    The  funding of Target Recognizer tsch- 
nology for LANTIRN in FY  19>>2,   FY 1983,  and FY 1984 was transferred  from PE 64249F,  Night/Precision Attack,   to this 
PE to continue advanced development efforts as directed by Congresc, 

3/    Performed  under LANTIRN Project 2693  Program Element 63249v,   in FY 81   and   prior years. 

4/    Kundin,":  for Engineering Development of Target Recognizer to be accomplished under Program Element 64249F 
(35.8M  in  FY iY.   to completion). 

(">   BRIEF PESCRIPTr/' OF ELEMENT AND MISSION:    The FY  1983 Night Attack Program includes a  feasibility flight  test 
demonstration of a millimeter wave radar.    The demonstration consists of evaluating  the potential  of H 9^ GHr millimeter 
wav'e  radar  to  provide a high  resolution,   low cost  fire control  radar.    The radar and  displays are being modified  to 
enable  low altitude penetration,   target acquisition and  weapon delivery/gun pointing,  compatible with night/in-weather 
first   pass attack.    The  program will  address identified  dsficieneiea  present during night and   in-weather cond4tions  in 
the  Air Force's air-to-aurfaoe  interdiction and close air support missions. 

'l^  BASIS FOR FY 1983 RDTAE REQtlBST:    The Night Attack funding request will complete radar/avionics modifications*. 
initiate and  complete contractor ground  tests,  and complete  feasibility  flight  testing on a T-39 aircraft.     Cost** 
for Millimeter Wave ahoi i are based  on contractor cost estimates. 
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Program Element: #63249F 
DOD Mission Aree: Close Air Support/Interdiction, #223 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY !$81 
Estimate 

Title: Night Attack Program  
Budget Activity: Tactical Programs, #4 

RDTÄE 
Procurement 

(U) OTHER APPROPRIATION FÜRÜS: None 

4,400 

FY  1982 
Estimate 

3,100 

FY 1983    FY 1984   additional 
Estimate    Estimate  to Completion 

0 0 
NONE 

Total 
Estimated 
Costs 

8,600 
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Program Element:  #65249F Title:  Wight Attack Program  
DOD Mission Area: Close Air Support/Interdiction, #223 Budget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The threat posed by the enemy's formidable armored and air forces, especially 
that of the Warsaw Pact against the North Atlantic Treaty Organization (NATO), has increased in the past few years and 
is projected to become stronger in both quantitiativa and qualitative terms.  Enemy annor, equipped with night vision 
capability an.i accurate laser ranging systems, has been combined with new hardware, training and operational doctrine 
to asjure a continued enemy thrust during r.ight and adverse weather conditions. Successful interdiction and close air 
support missions against this projected threat require accurate target acquisition and weapons delivery.  Even though 
target acquiaition, laser designation and attack capability currently exist for day visual conditions, serious defi- 
ciencies occur when these tasks are reouired to be performed during night and adverse weather conditions.  This program is 
primarily dedicated to improving Air Force capability to conduct close air support and interdiction missions at night 
and in most in-weather conditions.  The project's oojective is a feasibility flight demonstration of lew cost night/ 
in-wej-ther capability.  Millimeter Wave Radar demo stration includes terrain avoidance, blind letdown, short range 
acquisition, and fire control system for night/in-weather attack.  The concept includes a millimeter radar sensor, 
processor, and a Headc-Up Display (HUD).  The millimeter wave sensor provides search t»nd detection of moving and station- 
ary targets at night and in a wide range of in-weather conditions-  The radar processor will detect moving targets 
and select high density target areas for display on the Heads-Up Display.  The pilot then selects a target of interest, 
cues tho radar via the hand controller and uses the resulting HUD commands to attr.ck the target.  The fire centre! 
system will track the designated target and provide gun firing or weapons release command to the pilot.  The millimeter 
wave radar system may also provide a terrain elevation profile interleaved with the target search mode.  A terrain 
profile would provide blind descent through clouds and safe flight at low altitude.  This project does not develop a 
millimeter radar.  It adapts an existing millimeter radar to ar. aircraft fire control system and cockpit display. 
Th'.a project is the only millimeter airborne fire control program which is investigating this technology fcr use on 
tactical Air Force aircraft.  Target recognizer technology was initiated under this program element for Single Seat 
night attack using Tt  79 and FT BO funds.  At that time, outyear funding for target recognizer development was planned 
as full-scale tieveloraent efforts.  However, the FY 1982 Authorization Conference report directed target recognizer 
development be continued in advanced development. 

(tJ) RELATED ACTIVITIES;  The Army and the Air Force are both considering Millimeter wave technology for several potential 
application». The Army is developing a 5S £Hl Millimeter Wave fire control system for their Ad/anced Attack Helicopter, 
and the Air Force is developing both 3S GHz and 9S Ghz Millimeter Wave seekers for conventional tactical munitions.  The 
Millimeter Wave Kadar uned in this technology demonstration is Army hardware, developed for the Aquilla aini-Reootely 
Piloted Vehicle Program.  There is also a joint Defense Advanced Research Projects Agency (DARPA)/ Air Force program 
investigating both X-band and millimeter wave radar.  Data from this piogram will be uaed for the Millimeter Wave 
Technology project.  The LANTIRM program la devloping a navigation pod and a targeting pod for Single Seat aircraft under 
PK 64?49P.  Target recognizer technology will be integrated into the targeting pod to provide a eignificant increase in 
ex pe 21ed kill a pe r p*t a n. 

^"' WRK PKRP0R3KD BY:  All Air Force efforts will be managed by the Aeronautical Systems Division, rfright-Patteraon 
AFB, OH.  The contractor modifying the hardware aid a nducting the flight test ia Norden Systems, Inc, Norwalk, Conn. 
r.irgot recognizer competing contractors are:  Martir. Marietta Corp, Orlandc, PL, and Hughes Aircraft, Canoga Perk, CA. 
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Title: Night Attack Program  

Budget Activity: Tactical Programs, #4 

Program Element: £65249F 

DOl» Mission Area: Close Air Support/Interdiction, #223 

(IP PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1* (u) FY 1981 Program: The major tasks accomplished in FY 1901 included development of flight test support 
equipment ar.d continued radar modifications for pod installation. 

2. (U) FY 1982 Planned Program:  In FY 1982 the radar/pod integration will be completed. The pod will be mounted 
en a T-39 for the beginning of the feasibility flight test demonstration. 

3. (U) FY 198^ Planned Program:  The additional MMW funding in FY 83 will complete the Millimeter Wave feasibility 
flight teat demonstration. Target recognizer development will continue in advanced development leading to competitive 

selection of target recognizer contractor n.nd preparation for full-scale development. 

4. (U) FY 1984 Program: Target recognizer technology will enter full-scale develpment as a pre-planned product improveme 
fit lo the LANTIRN targeting pod under program element 64249F. 

5. (U) Program to Completion:  Flight test of the target recognizer in a LAHTTRH targeting pod is projected to begin 
¥X   198V.  Full scale development of the target recognizer will be funded under ?E 64249F. 

6. (U; Milestones:  Not Applicable 

7. (U) Resources ($ in thousands):  Not Applicable 

8. (U) Comparison with Ti   19g2 Descriptive Summary:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #63313F 

DOD Mission Area:  Counter Air, #221 

(II,  RESOURCES (PROJEC; LISTING) (Q In thousands): 

Title:  Advanced Missile Subsystem Demonstration 

Budget Activity: Tactical Programs, #4 

Project 
Number   Title 

2697 

TOTAL FOR PROGRAM ELEMENT 

Ducted Rocket Motor 

Total 
FY 1981  FY 1982  FY 1983  FY 1984  Additional Estimated 

Actual  Estimate  Estimate  Estimate  to Completion Costn 

Not Not 
3,293   5,878       0        0     Applicable Applicable 

Not Not 
3,293   5,878       0        0     Applicable Applicable 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION WEED: This program is designed to demonstrate capabilities of advanced 
air-to-air tactical missile subsystem« through flight test.  S*1eri-*H ftiibsy«t*a# are Integrated with a test missile 
airframe configuration and flight tested to prove new developments and allow intelligent, low-risk decision* on 
future tactical missile systems.  Emphasis will he placed on selecting those subsystems fc'hich can be utilised in 
current and projected tactical missiles. 

(*')  MSIS FMjrejMJ RDT&E REQUEST:  The Air Force has decided to terminate flight testing of fixed fuel flow Ducted 
Rocket Motor.  No further request for funds is planned under this Program Element. 

(U>  COMPARISON WITH FY 1982 DESCRIFT 1VE SUMMARY : 

ttOT&K 

Total 
FY 1981  FY 1982   FY 1983   FY 1984  Additional    Estimated 

.__„_-__ Estimate  Eat i «ate  Estimate  to Completion  Costa 

Not   * 
3,300   6,000     7,000 Continuing    Applicable 

<u>  OTHER APPROPRIATION FUNDS:  Nut Applicable 
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Projeet:  #2697 Title? Ducted Rocket Motor 
Program Element:  #63313F Title: A<*vance<j Missile Subsystem Demonstration 

DOD Mission Area: Counter Air, #221 Budget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Development of the Ducted Rocket Motor technology was initiated in 1976 

with exploratory work on gas generator fuels.  Since tnat time, exploratory programs have developed additional 
fuels, flight weight comhustors, and insulators:.  Successful engine performance has beer, demonstrated in ground, 
direct connect tests,  .ised on this successful exploratory effort and the need co fully demonstrate this new 

teoholcgy, a flight test program w:'s initiated in September 1978.  At that time, a plan was established for initial 
funding out of the Aero Propulsion Laboratory, Prtpram Element 63302F, for further «round testing of the Ducted 
Rocket M^tor for the development of flight qualified hardware.  This program element (63313F) would fund ehe flight 

test er fort.  Successful flight demonstration of the Ducted Rocket Motor propulsion concept would provide medium range 
class tactical missiles with higher average fpeed to target, increased payload capability, longer range, or smaller size 
than solid rocket propulsion systems.  Demonstration and evaluation of engine performance, missile performance 
limits, propulsion cost, and engine reliability would be an integral part of this program. 

(;J) RELATED ACTIVITIES:  Ducted Rocket Motor ground test and component development, and propulsion test vehicle design 
and development were initiated in Program Element 633Ö2F, Advanced Missile Propulsion.  Successful flight demonstration 
of the Ducted Rocket Motor would provide an option for aa enhanced variant of the Advanced Medium Range Air-tc Air Mis- 
sile, Program Element 64314F.  This Ducted Roc':et Motor program is the only effort within the Department of Defense to 

develop and test this propulsion concept. There are other ramjet technology efforts, such as the Navy Advanced Low 
Volone Ramjet demonstration ;notor and the A*r Force Advanced Strategic Air Launched Missile demonstration for missiles 
in the 200C pound class.  Exploratory development of solid fuel ramjet concepts have been Initiated by the Services. 

AH efforts ar^ fully coordinated to avoid duplication through the Joint Army, Navy, NASA, Air Force Ramjet Subcom- 
mittee. 

(IT  WORK PERFORMED BY:  The Air Force Aero Propulsion Laboratory, Wrigh -Patterson Air Force Base, Ohio will manage the 

' ucted Rocket Motor project.  Hughes Aircraft Company, Canoga Park, California is the contractor. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

3.  (U)  FY 1981 and Prior Accomp1ishments: Ducted Rocket Motor development work accomplished in Program Element 

633Ü2F was expanded and development of a flight test vehicle continued.  Fixed fuel flow ducted rocket direct connect 
testing was completed.  Inlet aerodynamic testing, wind tunnel testing of the flight vehicle model, and safe separation 
tests in the wind tunnel were accomplished. 

2. (U) FY 1082 Planned P_roj£am:  Free jet testing of the ducted rocket engine and devslopment of a nozzleless 
booster will be completed. The difference from previous FY 1982 planned program is.the decision not to fabricate and 

qualify flifcht test hardware because of reduced FY 1981/82 funds and an  Air Force decision to teimlnate flight testing. 

3. (U) FY 1983 Planned Program: Approval of the FY 1981 request at one-half the requested level resulted in 

a slowdown of the Ducted Rocket Motor flight test demonstration project. More recently, the Air Force decided to 
restructure the program to eliminate flight testing and complete requited ground testing by the end of PY 1982, 
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Project:  #2697 

Program Element:  //63313F 
DOD Mission Area:  Counter Air, //221 

Title:  Ducted Rocket Motor 

Title:  Advanced Missile Subsystem Demonstration 
Budget Activity:  Tactical Programs, H 

4. (U) FY 1984 Planned Pro-am:  None. 

5. (U) Program to Completion:  The fixed fuel flow Ducted Rocket Motor project will be terminated with the 
compie»-ion of free jet testing.  Changes from the FY 1982 Descriptive Summary reflect the Air Force decision to 
terminate flight testing. 

6. (0) Milestones:  Not Applicable. 

7. (U)  Resources.  Not Applicable. 

3.  (U)  Comparison with FY ]982 Budget Data:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #63609F 
DoD Mission Area:  Close Air Support and Interdiction, #223 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Title: Advanced Attack Weapons 
3udget activity: Tactical Programs, #4 

Project 
Number 

2369 

Title 

TOTAL FOR PROGRAM ELEMENT 

Wide Area Antiarmor 

Munitions 

FY 1981 
Actual 
34,000 

34,000 

FY 1982 

Estimate 
55,192 

55,192 

FY 1983 
Estimate 

17,999 

17,999 

FY 1984 

Estimate 
0 * 

Total 

Additional     Estimated 
to Completion  C>sts 

Continuing *  Not Applicable * 

156,091 

* Although Project Number 2369 will be completed in FY 1903, this program element may be used for future projects. 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MSSION NEED:  This program develops and demonstrates prototype alr-to-surface 
non-nuclear weapons. The total budget in FY 1983 will be used to complete validation of the Wide Area Antiarmor Munitions 

Wasp missile program. This weapon is designed to meet the Tactical Air Forces* aeed to destroy multiple enemy tanks in 
a single aircraft pass under good or adverse weather conditions. The need for this capability against massed armor 
is documented in the approved Mission Element Need Statement for an Improved Wide Area Antiarmor Capability. 

(u> BASIS FOR FY 1983 RDT&E REQUEST:  The FY 1983 effort will complete the validation program for Wasp. The validation 
test of the two competing contractor missile designs will end in the third quarter of FY 1983.  At that time, a single 
contractor will be selected for full scale development under Program Element 64607F. The cost estimates are based op 
current contractual obligations plus test activity estimates. 

(U)  COMPARISON WITH KY 1982 DESCRIPTIVE SUMMARY: 

Project 
Number 

RDT&E "34,500 

FY 1982 

Estimate 
56,700 

FY 1983 
Estimate 

32,500 

FY 1984 
Estimate 

Additional 
to Completion 

Continuing 

Total 

Estimated 
Costs  

Not Applicable 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 
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Project:  #2369 Title: Wide Area Antiarmor Munitions 
Program Element:  0636OSF Title:  Advän-ed Attack Weapons 
DoD Mission Area:  Close Air Support and Interdiction, #??3 Budget Activity?  Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION:  The Mission Element Need Statement for an Improved Wide Area Antiarmor Capabil- 
ity details the critical need for the Tactical Air Forces to improve their armor kill capability against massed vev.r 
echelon armor.  The Wide Area Antiarmor Munitions (WAAM) Program »111 improve the Tactical Air Forces sortie effective- 
ness by increasing the number of armor kills per pass. [_ 

_] The need is to develop a weapon that will provide multiple kills per pass, during 
all hours and weather conditions and from extremely low altitudes or standoff distances.  The ability to achieve multiple 
kills during a single pass will greatly Improve the Tactical Air Forces' antiarmor capability while decreasing attrition 
to enemy defenses. WAAM has been designated a major program And will use multiple contractors to reduce cost/schedule 
risk In order to achieve an operational capability at tlv» earliest possible time.  Three weapon concepts — the Antiarmor 
Cluster Munition, the Uasp missile system, and the Extended Rar je Antiarmor Munition — will be validated in this program. 
The Antiarmor Cluster Munition is an unguided improved antiarmor area cluster weapon that may be delivered at minimum 
altitudes or higher.  The Wasp is a miniralsslle that employs a terminal seeker and a lock-on-after~launch guidance mode. 
The Wasp is intended for delivery from alrcraft-mountsd pods for minimum altitude attack.  The Extended Range Antiarmor 
Munition is an air-delivered cluster weapon containing target-activated land mines that provide a standoff kill capabil- 
ity against armor.  The target does not have to contact the Extended Range Antiarmor Munition submunition to effect a 
kill; rather the mine's sensor classifies the target, determines the closest point of approach, and then fires a warhead 
at the target. 

(U)    RELATED ACTIVITIES:  WAAM technology support Is ongring in Program Element 62602F, Conventional Munitions and 
Program Element 63601F, Conventional Weapons Technology. Warhead, sensor, seeker, end dispenser technology programs 
in these program elements provide the basis for the WAAM concepts.  Other related Air Force programs will be Integrated 
with WAAM to provide a total wide area antiarmor system capability. 

(U)  WORK PERFORMED BY:  Program management is provided ty Headquarters, Air Force Systems Command, Andrews Air Force 

Base, MD and its subordinate organization, Armament Division, Eglin Al*- Force Base, FL.  Additional contractor support 
is provided by Boeing Aerospace Company, Seattle, WA; Honeywell Incorporated, Minneapolis, UN; AVCO Corporation, 
Wilmington MA; and  Hughes Aircraft Company, Conoga Park, CA. 

(U)  PROGkAH ACCOMPLISHMENTS & FUTURE PROGRAMS: 

1.  (U) FY 1931 & Prior Accomplishments:  Project 2369, Wide Area Antiarmor Munitions - Concept Definition studies 
initiated in FV. 1977 were completed by multiple contractors on four WAAM concepts.  Two competitive validation contracts 
fcr the Antiarmor Cluster Munition were awarded in late FY 1978.  Two contracts for the competitive validation of the 
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Project: #2369 
Program Elercent: #63609F 

DoD Mission Area: Close Air Support and Interdiction. #223 

Title: Wide Area Antiarmor Munitions 
Title: Advanced Attack Weapons 

Budget Activity: Tactical Programs, #4 

Extended Range Antiarmor Munition were awarded in June 1979. The Cyclops concept was eliminated in January 1979 to 
enable the program to live within funding constraints. Two validation contracts were awarded for the fcfesp missile in 
November 19/9 to accomplish system design, component fabrication, and testing of scaktrs and airframes. The final 
phass of Antiarmor Cluster Munition validation was successfully completed in FY 1980 with system development and 
valuation tests. Following &  favorable Milestone II decision in July, the Antiarmor Cluster Munition advanced into 
Program Element 64607F, Wide Area Anticrmor Munitions for full scale development. Validation efforts for the other two 
concepts continued. The LxtendeJ Range Antiarmor Munition completed its preliminary design phase and began initial 
iabrication and testing of the classifier, sensor, and warhead. The Extended Range Antiarmor Munition test program has 
deraonitrated each of the critical subsystems. Testing of the Wasp seekers in FY 198i has demonstrated a capability 
to detect, acquire, and track targets In different cluster backgrounds. 

2. (U) FY 1982 Planned Program: Validation o.  both the Wasp and Extended Range Antiarmor Munitior will continue. 
Drop tests, pattern test 3, and live warhead tests will complete the Extended Range Antiar nor Munition validation pro- 
gram In the spring of 1982. Higher priority requirements and constrained budgets will prevent the Extended Range 
Antiarmor Munition from entering full reale development in FY 1983. The testing of the Wasp missile system will con- 
tinue in FY 1982 with captive carry flights of the seeker,» Fabrication of missile hardware for flight test and iritial 
flight test of the two contractor designs will begin in FY 1982. 

3. (U) FY 1933 Planned Program:  The ttt&ap missile system will continue contractor flight tests and the validation 
program will end in the third quarter of FY 1983.  The system will be ready to transition into full sc&le development 
under Program Element 64607F. An additional $9.5M provided by Congress In rY 1981 accelerated the validation program 
schedule, resulting In a significant reduction in the FY 1983 requirements and elimination of the FY 1984 requirements. 
An inflation adjustment was also Included. 

4. (U) FY 1.984 Planned Program: There are no planned FY 1984 efforts for the Wide Area Antiarmor Munitions project 

under this program element.  Depending on validated needs, some continued advanced development of advanced attack 
weapons may be required. 

5. (U) Program to Completion:  Not Applicable 

6.  (U) Milestones: 
A. Antiarmor Cluster Munition 

Validation Contract Award 
B. Extended Range Antiarmor Munition 

Validation Contract Award 
C. Wide Area Antiarmor Munitions Milestone 0 
D. Wasp Validation Contract Award 
E. Antlatoor Cluster Munition Milestone II 

(Full St ale Development Decision) Review 

August 1978 

June 1979 

September 1979 
November 1979 
July 1980 
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Project: #2369 
Program Element: #63609F 
DoD Mission Area: Close Air Support and Interdiction, #223 

F. Extended Range Antiarmor Munition Validation Complete 
G. Wasp Validation Conplete 
H. Wasp Milestone il Review 
* Date presented in FY 1982 Descriptive Summary. 

Title: Wide Area Antiarmor Munitions 
Title: Advanced Attack Weapons 

Budget Activity: Tactical Programs, #4 

*(May 1983) 

April 1982 

Mav 1983 

FY 1985 

(U) Explanation of Milestone Changes: 

H:  Change in DoD acquisition policy changes Milestone II dates to coincide with the Critical Design Review 
activity in full sc^le development. 

7. (U) Pesources:  Not Applicable 

8. (U) Comparison with FY 1932 Budget Data:  Not Applicable 
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FY 1983 RD1&E DESCRIPTIVE SUMMARY 

Program Element: #63714F 
DoD Mission Area:  Air Warfare Support, ^225 

(U) RFSOURCES (PROJECT LISTING)($ in thousand??; 

Title: DoD Physical Security Equipment-Exteiior (Adv Dev) 

Budget Activity: Tactical Programs, #4 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

i, 308 

FY 19C2 
Estimate 

996 

Total 
FY 1383   FY 1984   Additional     Estimated 
Estimate  Estimate  to Completion  Costs 

3,911 3,838 4,500 51,100 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supports the development of the Jepartment of Defense 
Base and Installation Security System, a standardized exterior physical security system, by accomplishing advanced devel- 
opment tasks in three functional areas: detection, cjmmand and control, and imaging. A Department of Defense need 
exists tor a family of standardized modular equipment, integrable into system configurations to provide a level of secur- 
ity in consonance with the deployment mode, threat level, and sensitivity of the asset being protected. 

(U) BASIS FOR FY 1983 RDTfaE REQUEST: Includes funds for the continued advanced development of technologies and proto- 
type equipment for the Total Base and Installation Security Syjtem capability. The technology base and prototypes devel- 
oped for this program will be deployed in three modes: permanent, semi-permanent, and mobile. Primary emphasis will be 
placed on detection and imac,inq subsystems. Cost estimate based on inputs from various government agencies performing 
these development efforts. 

(U) COMPARISON WITH FY 198? DESCRIPTIVE SUMMARY: 

RDT&E 

Procurement (Other)(27 596F) 

(U) OTHER APPROPRIATION FUNDS: 

Procurement (other)(27596F) 

FY 1981 

7,500 

FY 1982 
Estimate 

1,000 

17,590   12,203 

FY 1993 
Estimate 

4,100 

39,4 29 

FY 1984 
Estimate 

Additional 
to Completion 

8,400 

Total 
Estimated 
Costs 

51,900 

Continuing   Not Applicable 

17,516   10,789    21,820    70,953    Continuing   Not Applicable 
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Proqram Element: #63714F 
r    DoD Mission Area:  Air Warfare Supportt #226 

Title:  PoD Physical Security Equipment-Exterior (Ad/ Lev) 
Budget Activity; Tactical Programs, #4 

(U) DETAILKD BACKGROUND AND DESCRIPTIüN: This program responds to Secretary of Defense direction contained in Depart- 
ment of Defense Directive 3224.3, 1 December 197L, which designates the Air Force as executive agency for the develop- 
ment of standardized exterior physical security equipment and systems for protection of bases and installations. T!>e Air 
Force established the Base and Installation Security System program to accomplish the necessary advanced and engineering 
development tasks in meeting the Department of Defense component requirements. A world-wide increase in the level of 
terrorist threat and a greater emphasis on security protection for mission-critical resources necessitate the devel- 
opment of a standardized system capability for use by all Defense agencies. Established goals within the Base and 
Installation Security System program are the Initial Base and Installation Security System and Total Base and Instal- 
lation Security System with scheduled availability dates of December 1979 and January 1987 respectfully. The completed 
Inital Base and Installation Security System program provides Type C (production) specifications for equipment providing 
a medium level of security for small permanent locations and a partial system capability for selected resources deployed 
in a semipermanent mode. The Total Bas>e and Installation Security System objectives are to prcide a capability Cor 
high level security, against all thread levels, for resources in three deployment modes: permanent, semipermanent, 
and mobile. The objective!, of this program are to provide a technology base, accomplish advanced development tasks, 
and develop prototype equipment for full-scale development and integration unde" Program Element 64715F, Department of 
Defense Physical Security Squipment-Exterior 'Engineering Development). Development of a technology base an<* prototypes 
is being carrier out in three functional areau: detection, command and control, and imaging. Maximum utilization is 
b»ing made of technology and prototypes developed by other Services and commercial sources whenever feasible. 

(U) RELATED ACTIVITIES: Full-scale development ot equipment, subsystem/system integration and test,, and typo C (produc- 
tion) specification development is accomplished under Program Element 64715F, Department ot Defense Physical Security 
Equipment-Exterior (Engineering Development). Procurement of physical security equipment is accomplished using Other 
Procurement-Air Force funding under Program Element 27596F. Air Base Defense System. The Base and Installation Security 
System equipment will be designed for interoperability with the Army interior security system (Facility Intrusion 
Detection System) and the Army tactical sensor system (Remotely Monitored Battlefield Sensor System). This progra.n 
also interfaces with an exploratory development program for nuclear site security r»*naged by the Defense Nuclear Agency. 
Management oversight of the physical security equipment program is provided by the Department of Defense Physical 
Security Equipment Action Group with the Chairperson residina in the Office of the Under Secretary of Defense for 
Research and Engineering. 

(U) WORK PERFORMED l;Y: This program is managed by the Physical Security Systems Directorate, Electronic Systems Divi- 
sion, Kanscom Air Force Base, MA. Department of Defense agencies performing development tasks are. Rome Air Development 
center, Griffiss Ai^ Force Base, NY; Army Mobility Equipment Research and Development Command and Army Night Vision 
Laboratory, Fort Belvoir, VA; Army Waterways Experimental Station, Vicksburg, MSj Naval Avionics Center, Indianapolis, 
IN; Ne.val Oc?an Systems Center, San Diego, CA; and the daval Coastal Systems Center, Panama City, FT». In addition to 
these Defense agencies, the Department of Energy/Sandia Laboratories, Albuquerque, NM, performs advanced deve)opraent 
tasks ami the Analytical Systems Engineering Corporation assists in the system engineering support ^nd integration 
task. 
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Program Element 1*63714F Title: OoD Physical Security Equipment-Exterior (Adv Dev) 
DoD Mission Area: Air Warfare Support, #225 Budget Activity: Tictical Programs, #4 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 19? 1 and Prior Accomplishments: Although there are many advanced development tasks which have been accom- 
plished, the following are examples of major subsystem components which have completed advanced development: small 
permanent communications and display segment, opea ramp boundary sensor, magnetic/seismic line sensor processor, trans- 
ducer sensitivity tester, entry control identifier segm nt, potted coaxial cabi.« sensor, and mobile individual resource 
protection sensor. 

2- (u) rY 1982 PROGRAM:  Advanced development continues in the following areas:  pyroelectric vidicon imaging sensor, 
advanced central data control/processing segment, sensor data acquisition, infrared charge coupled device fenco sensor, 
and foliage penetration radar. The foliage penetration radar is expected to complete advanced develooment in Fiscal 
Year 1982. 

i. (U) FY 1983 PLANNEC PROGRAM: The program consists of continued advanced development in support of the Total E.-sse and 
Installation Security System. Primary emphasis will be placed on the advanced central data control and processing 
sejraent, sensor data acquisition, pyroelectric vidicon imaging seneor, and infrared charge coupled device fence sensor. 
The pyroelectric vidicon and infrared charge coupl*d device are e\pe<. ed to complete advanced development in Fiscal 
Year 1983. The decrease in the Fiscal Year 1983 procurement funding level is due to the delay in procurement of the 
ported coaxial cable sensor. 

-J- {ll) FY 1984 PLANNED PROGRAM: The program consists of continued advanced development in support of the Total Base 

and Installation Security System. Primary emphasis will be pJaced on ionsor daca acquisition and advanced sensor 
.,; gnal (accessing techniques. 

5. (U) PROGRAM To COMPLETION: This program will provide technology and prototype equipment for engineering development 
of the Base and Installation Security System. Advanced development tasks w^U continue at a nouinal level subsequent 
t<> the availability of the Total Base and Installation Security System capability to Veep the system current with the 
• t ate-of-the-art technology. 

*'■ (ll) MILESTONES:  Not Applicable 

7. IU; RESOURCES:   Not applicable 
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FY 1963 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #63718F Title:  Electronic Warfare Technology 
DOD Mission Area-,  Hultimission, Technology, & Support, #374     Budget Activity:  Tactical Programs, #4 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Total 
Project 
Number 

69^X 
2432 

2 754 

Title 

TOTAL FOR PROGRAM ELEMENT 
Electronic Warfare Technology 
Warning and Power Management 
Systems Technology 
C^ Countermeasures Technology 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Estimated 
Costs 

14,078 
11,013 
3,065 

11,756 
8,556 
3,200 

18,724 
9,856 
6,641 

21,087 
10,768 
8,594 

Continuing 
Continuing 
Continuing 

Not Applicable 
Not Applicable 
Not Applicable 

0 0 2,227 1,725 Continuing Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED;  This program provides alvanced development In the area of electronic 
warfare where an expanded technology base is needed to solve critical penetration aid problems for all classes 
of manned and umanned aircraft. This program also provides for component, technique and subsystem development leading 
to the reduction of acquisition and life cycle cost of electronic warfare equipment. 

(U) BASIS FOR FY 1983 RDT&E RFQUEST:  Advanced development efforts In FY 1983 will address existing and projected 
shortfalls in countering Soviet air defenses by demonstrating aircraft radar signature reduction concepts, confusing 
sophisticated thre.it radars, and disrupting enemy communication systems.  Funding represents a significant iwcrease to 
accelerate critical technologies for strategic and tactical aircraft protection. The largest new effort will begin 
development of next generation threat warning system for the 1990's and improvements to existing radar warning receivers. 
Effort« started in previous years to counter threat missile guidance and investigating improved jamming power management 
concepts will continue. The cost estimate Is based upon the number of different critical development areas, risk, of 
these areas, and previous expedience. 

(Ü) COMPARISONWITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDT&E U.400 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 

FY 1982 
Eat Ima'.e 

12,000 

FY  1983 
Eitlut« 

22,000 

Total 
FY 1984   Additional     Estimated 
Ettimte  to. Completion  Coat» 

Continuing Not Applicable 
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Program Element:  #63718F Title:  Electronic Warfare Technology 

DOD Mission Area:  Multlmlsslon, Technology, & Support, 3374     Budget Activity;  Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Modern air w&rfare is dominated by the presence of a myriad of electronic 

devices that locate, monitor, guide and control offensive and defensive elements.  Denial of enemy use of these devices 
while retaining the capability for our own systems, is the function of electronic warfare.  The survlvability of our 

aircrews and the number of weapons delivered to the target are directly relataable to the efficiency of our electronic 
warfare systems.  It is axiomatic that an enemy faced with a strong electronic warfare capability will attempt to 

enhance his capability through changes In tactics and improved equipment.  To gain and maintain an advantage requires 
a strong electronic warfare technology program to provide demonstrated alternatives that counter any initiatives mace 
by the enemy defense. 

(U) The program consists of three projects.  Project 2432 funds development of warning receivers used to alert aircrews of 

impending attack and also automatically set jammers against highest priority threats.  In addition;, an integrated 
receiver/jamming power raanagemenc system is being developed to demonstrate jammer concepts against sophisticated threat 
environments.  Project 691X funds development of radar, and radar guided missile countermeasures.  This Includes both 
active jamming techniques (onboard or expendable) and passive techniques such as radar signature reduction, electronic 
intelligence receivers, and dispensed radar reflecting clouds called chaff used to confuse enemy radars.   Project 2754 
funds development of countermeasures to enemy communication and navigation systems.  Included &re methods to identify 

critical enemy communication links, integrate this information Into the signals Intelligence network and display the 
enemy battlefield communication scenario. 

RELATd) ACTIVITIES:  The efforts In this program are closely coordinated with Program Element (PF) 63743F, Electro- 

Optical Warfare, and other electro-optical and electronic warfare programs as well as cdvanced development work In 
similar activities by the Army and the Navy through joint reviews conducted by the Joint Technical Coordinating Group 

and memoranda of agreement.  Exploratory development efforts are phased into this program from PK 62204F, Aerospace 
Avionics.  Completed electronic warfare efforts are transitloned into the engineering development programs; PE 64220F , 

KW Counter Response; Pa 64710F, Reconnaissance Equipment; PE 64724F, Tactical C3 Cofintermereures; PE &473&T, Protective 
Systems; PE 64737F Airborne Self Protection Jammer; and Pi  &4739F, Tactical Protective Systems.  Tri-Service efforts 
are In _radar warning receivers and jamming systems and        __radar countermeasures.  Joint Air 

Force/Navy efforts are In an Advanced Transmitter applicable to the ALQ-99 installed In the EF-lilA and EA-6B, expendable 

countermeasure decoys, and the New Threat Warning System.  Project 2734 is new in FY 1983.  It continues efforts 

previously funded in Project 691X and initiates new efforts, all developing C3 countermeasures technology. 

WORK. PERFORMED BY:  The Air Force Avionics Laboratory, Wright-Patterson Air Force Base, Oil, manages th«? program «long 
with Rome Ali Development Center, Crlfflss AFB, NY.  Vhe major contractors are:  Calspan Corporation Buffalo, NY - 

study and analysis; Kuras-Alte^man Corporation, Falrfleld, NJ - Jammer control and modulation technique; SEDCO Corporation 
FarmingeY.lc, NY - antenna techniques; CTE Sylvanla Corporation, Mountain View, CA - communications jammers;  Georgia 

Institute of Technology, Atlanta, CA - electronic warfare technique analysis; Norden, Notwalk, CT - jammer techniques; 
Motorola, Phoenix, A2 - radar signal receivers and early warning radar ECM; Ra/iheon, Coleto, CA - 
jamming; Northrop, Chicago, It - common transmitter chains; Sperry, Clearwater, Ft, - radio frequency sources, Westlnghouse 
Baltimore, Ml) - radar signal processors; IBM, Owego, NY - signal processing software; and-General Electric, UTICA, KY - 

radar absorbing material. 
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Program Element:  //63718F 
DOD Mission Area:  Multlmisslon, Technology & Support, #374 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title:  Electronic Warfare Technology 
Budget Activity:  Tactical Programs, #4 

r L 

1. FY 11>81 and Prior Accoroplisnments:  Recent accomplishments include demonstration and transition of: 
|_ J jammer program, a high probability 
of intercept receiver to tr.„| 'aircraft; |_ "radar 
counterneasures to engineering development; new receiver technology to be used to update operational radar warning 
receivers; an improved chaff cartridge now under joint US/Dutch engineering development (RR-180); an improved 
jamming amplifier tor the ALQ-131, and signal processing used i ,i the Advanced Self Protection Jammer and ALQ-131. 

2. KY 19fl2 Program:  Efforts in 1982 address completion of several major efforts as well a new start? to demon- 
strate technology for survivabtlity needs.  Scheduled for completion are the high power jamming transmitter to in 
crease the frequency coverage and effectiveness of the EF-111A in protecting penetrating aircraft from threat radars, 
and the|__ J radar countermeasure.  Also to be completed are the tri~service[ 

(transmitter and radar warning development.  New starts Include a system to dud or predetonate threat 
missile fuzes; radar signature redaction using special tadome deslgns;f 

1 chaff decoys to counter \ Jand poise doppler threat radars; 
_]jammers to complement stand-off jammers like COMPASS CALL; a nigher power, broadband 

jjamming transmitter; radar signal processors and jamming power management techniques to Improve effectiveness 
of tactical and strategic jamming systems.  The largest new effort Is initial development of the nevt  generation 
threat warning system and technology improvements to existing radar receivers to allow unambiguous warning in dense, 
exotic threat signal environments. 

$.    FY 1983 Planned Program:  The KY 1983 funds represent a significant Increase to accelerate previously Initiated 
efforts and new starts.  Continued efforts include missile guidance cnuntermeasures, radar slgnatuie reduction, both 
active ami passive* radar countermeasure*, advanced threat signal recognizers and processors to handle 
dense sophisticated threat environments mui  to aid in warning and lamming response, and the next generation threat 
warning system and technology insertion development.  New starts will address integration of electronic warfare 
assets (warning receivers, jammers, decoys) to reduce silts and cost and improve survivah 11 If y; smaller lower cost 
jamming transmitters, S| ^xo   Improve the effectiveness of the KF-ll! in screening US/JF 
aircraft, testing and evaluation of advanced jamming power management system <ii\a  subsystem and advanced counter- 
measures to the Soviet AW ACS system.  Because of the growth In Importance, C* Countermeasures efforts have been 
consolidated into a n.'w project.  Included lt\  this project Is development of jamming packages for drone borne or pod 
borne applications to complement COMPASS CALL In disrupting coordination and fire control of enemy defensive systems, 
countefincasures to[ J real tlme|       _J°^ enemy «If Interceptor 
control, Jfv.li)|>nent of processing/display capabilities for real time enemy C'  target recognition and decision 
aides fur (., CM and battle decisions.  Funding was reduced In FY 8* to fund Ulgher priority Air Force requirements. 
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Program Element:  //63718F 
DOt) Mission Area:  Multiicisslon, Technology & Suppoit, #374 

Title:  Electronic Warfare Technology 
Budget Activity:  Tactical Programs, #4 

4. FY 1984 Planned Program,:  The FY 1984 program will continue development of key technology area« addressing 

capability shortfalls.  These areas ii Jude radai signature reduction to reduce aircraft detection range, passive 

and active counterraeasures to[^ _J threat radars, and missive seekers, counters to missile and 
guidance and fuzing systems, improved jamming transmitter and antennas, a5 jtransraitter to increase the 
effectiveness of stand-off jamming platforms, threat radar warning receivers and signal processing technologies 
to cope with expected threat signal environments, countermeasures to enemy communication, command, and control 
systems and advanced countermeasures techniques to improve penetratIvi :y of manned bombers. 

5. (U) Program to Completion:  T'.iis is a continuing program, 

b. (U) Milestones:  Not Applicable 

7. (II) Resources:  Not Applicable 
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Project:  #691X Title:  Electronic Warfare Technology  
Program Element:  063718F Title:  Electronic Warfare Technology  

DOD Mission Area: Multlmlssion, Technology & Support, #374     Budget Activity:" Tactical Programs, H~ 

(1!) DETAILED BACKGROUND AND DESCRIPTION:  The enemy air defense network is characterized by both airborne and lard 
based radar and communication systems that locate, monitor, guide, and control offensive and defensive elements. 

The enemy continues to improve these elements against our forces and our operational countermeasures. This requires 
a strong technology base to provide demonstrated counters to these improvements and avoid technological surprises 
bv new enemy threat systems. 

(U) Project 691X was established to provide advanced development of new couBtsrse^^ur«! techniques and hardware for 
both existing and new electronic warfare systems.  The project includes the following areas: (!) a supporting simulation 
effort that guides the allocation of funding through the evaluation of new concepts and techniques: (2) radat äigrt£ture 
reduction to delay and impair acquisition and tracking of our aircraft by enemy radar; (3) on-board jamming systems, 
components, and techniques needed to jam enemy radar; (4) offboard or expendable systems to confuse enemy radars and 

dilute enemy defenses; (5) electronic collection systems to inform the field commander of changes in the electronic 
environment; and (6) the development of standardized and low cost components and systems to enable the Department of 
Defense to better afford the increasing amount and sophistication of electronic countermeasures equipment required on 
modern aircraft. 

RELATE» ACTIVITIES:  The efforts in this program are closely coordinated with Program Element 63743F, Electro- 
Optical Warfare, and other electro-optical and Electronic Warfare (EW) programs as well as advanced development work 
In similar areas conducted by the Army and  the Navy.  Exploratory development efforts are phased into this program 
iroin PK 622P4F, Aerospace Avionics.  Completed KW efforts are transitioned into the engineering development programs; 
PL &4220F, EW Counter Response; ?S 64710F, Reconnaissance Equipment; PE 64724F, Tactical CJ Countermeasures; PE 64738F, 
Protective Systems; PE 64737^, Advanced Self Protection Jammer; and PE 64739F, Tactical Protective Systems.  Trl-Service 
efforts are in[^ jradar warning receivers and jamming systems andT "countermeasures. 

lolnt Air Force/Navy efforts are in an Advanced Transmitter applicable to the ALQ-99 installed' in the EF-lllA uui 
KA-bB, expendable countermeasures decoy and the New Threat Warning System.  C* Counte.'measure efforts previously 
funded In Project 691X transfer to Project >7S4 in FY 1983. 

(I!) PKOCRAM ACCOMPLISHMENTS AND FimiRK PjWMAMS: 

1.    FT IVrfl and Prior Accoaplishments:  Recent acconplIshraents include demonstration and transition of:| 
program,' radar 
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Project: 691X Title: Electronic Warfare Technology  
Program Element:  A63718F Title:  Electronic Warfare Technology 

DOD Mission Area: Multimission, Technology £ Support» #374 3ud^et Activity:  Tactical Programs, fk 

countermeasures to engineering development, new receiver technology to be used tc update operational radar warning 
receivers, an improved chaff cartridge now under joint US/Dutch engineering development (RR-lfeO), and improved jamming 
amplifier for the ALQ-131, and signal processing in the Advanced Self Protection Jammer. 

2. FY 1982 Program:  Efforts in 1982 address completion of several major efforts as well a new starts to demon- 
strate technology to critical survivability needs.  Scheduled for completion are the} 

Jeffectiveness or the EF-111A in protecting penetrating aircraft of terminal 
threat radars, and thel jradar countermeasure.  Also co be competed are the tri-servicü '" 

^transmitter and radar warning develipment.  New starts include a systca to dud or predetonate 
threat missile fuzes; radar signature reduction using special radome lesigns;J 

chaff decoys to counter' _Jan<* Pu 3e doppler threat 
radars; I J jammers to complement stand-off jammers lilce COMPASS CALL; a higher power, broadband 

I I jamming transmitter. 

*• FY i 983 Planned Program: The FY 1983 funds represent a significant increase to accelerate previous initiated 
efforts and new starts in critic I areas.  Continued efforts include missile guidance countermeasures, radar signature 
reduction, both active and passiveT Jradar countermeasures.  New starts will address integration of 
electronic warfare assets (warning receivers, jammers, decoysjl to reduce size and cost and improve survivability of 
smaller lower cost jamming transmitters, aT transmitter to improve the effectiveness of the 
Kl'-l 1 1 in screening USA?' aircraft, and advanced countermeasures to the Soviet AW AC 3 system.  Because ot the growth 
In importance, communication, command and control countermeasures (C ,M) efforts have been consolidated into a 
new project.  Included in this project is development of jamming packages for drone borne or pod borne applications 
to complement COMPASS CALL in disrupting coordination and fire control of enemy defensive systems, countermeasures 
tol J real tiroe(__       of enemy air interceptor control, 
development of processing/display capabilities for real time enemy C^ target recognition and decision aides for C^CM 
and batt le dec Is Ion?. 

'•    KY 1984 Planned Program:  The FY 1984 program will continue development of key technology areas addressing 
critical capability shortfalls.  These area.; include radar signature reduction to reduce aircraft detection range, 
passive and active count ermst azures t<>| jthreat radars, and missile seekers, counters to missile guidance 
and fuzing systems, improved jamming transmitter and antennas, a[_ Jto increase the effectiveness 
>»i stand-oft jumping pi it forms, threat radar warning receivers and signal processing technologies ti cope with ex- 
pected threat signal environments, countermeasures to enemy C  systems and advanced countermeasures techniques to 
improve penetrativlty of manned hoi::bers. 

(U) Program to CompietIon:  This is a continuing program. 
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Project:  #69IX 
Program Element:  //63718F 

DOD Mission Area: Multimission, lechnology & Supportt //374 

6. (V)  Milestones:  Not Applicable 

7. (U) Resources: 

Title: Electronic Warfare Technology  
Title: Electronic Warfare Technology 

Budget Activity:  Tactical Programs, #4 

FY 1981 
Actual 

A 1982 
Estimate 

ROT&E 11,013      8,556 

8. -U) Comparison with FY 1982 Descriptive Summary: 

RÜT&E 11,000      9,000 

FY 1983 
Estimate 

9.G56 

15,000 

Total 
FY 1984    Additional     Estimated 
Estimate   to Completion  Costs 

10,768   Continuing 

Continuing 

Not Applicable 

Not Applicable 

(lJ) O ,*933:  I unding in FY 1983 represents a $5,144 thousand decrease due to transfer of $2,400 thousand into Project 
2/54 and a reduction of $2,700 thousand to fund higher priority Air Force requirements. 
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Project:  #2432 

Program Element:  #63718* 

DOD Mission Area:  Multimission, Technology & Support, #374 

Title:  Warning & Power Management Systems Technology 

Title: Electronic Warfare Technology  

Budget Activity:  Tactical Programs, #4  

(U) DETAILED BACKGROUND AND DESCRIPTION:  The enemy air defense network relies on radar systems to search, acquire, tar- 
get, and guide missiles and ant.i aircraft fire.  Because of this proliferation of different radar systems in large num- 
bers, and over a large portion of the microwave frequencies, sophisticated systems are required to analyze the threat en- 
vironment and either warn aircrews of potential threats or initiate an automatic jamming response.  Literally, millions 
of radar pulses will impinge on the aircraft and require extensive sorting to determine the lethality of the threat en- 
vironment and determine an optimum use of the limited onboard jamming resources or power management. 

(U) Project 2432 was established to develop warning and power management technologies to cope with the projected 

threat environments both for strategic and tactical aircraft.  The project includes the following areas*  1) advanced 
power management systems to develop and evaluate optimum system configurations, 2) high speed, flexible jamming signal 

generators, 3) radar signal receiver technologies that are smaller, can handle dense signal environments, and are able 
*;o detect exotic threat signal modulations, 4) high speed signal processors that can sort through data and determine 
optimum jamming response, 5) receiver and transmit antennas which can provide precise threat direction and optimize 
jamming radiation, and 6) threat warning systems to integrate radar warning, infrared, laser sensor input and provide 
clear, unambiguous warning to aircrews. 

(U) RFLATED ACTIVITIES:  The efforts in this project are closely coordinated with Program Element 63743F» Electro-Optical 

Warfare, other electro-optical and electronic warfare programs as well as advanced development work in sinllar areas con- 
ducted by the Army and Navy.  Exploratory efforts are phased into this program from PE 62204F, Aerospace Avionics. 
Completed development are transitioned into engineerir.g development programs, PE 64.I20F, EW Counter Response, PE 64738F, 
Protective Systems, PE 64739F, Tactical Protective Systems, PE 64737, Advanced Self Protection Jammer, and PE 64226F, Long 
Range Combat Air.raft.  Portions of the New Threat Warning System are being worked as a cooperative Air Force/Navy effort 

(II) WORK PERFORMED BY:  The Air Force Avionics Laboratory, v.'right-Patterson AID, OM manages the program»  Major contrac- 
tors are Kuras Alterman, Fairfield NJ - power management systems; IBM, Owego NY - signal processing; Qperry, Clearwat.er, 
FL - jamming signal generators; TKW, Los Angeles C/>. - threat warning systems; and Applied Technology, Sunnyval CA - 
thre.it warning systems. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.    FY 1981 and Prior Accomplishment-: This project was established in FY 1976,  Recent accomplishments in- 
clade demonstration of  a state-of-the-art jamming power management system capable off 

Jin a deo.se, exotic signal environment.  The processing technology in chis syst-'it is being incorporated 
j defensive system.  Receiver technologies developed In t!.is project are bei ng 

incorporated into the Al.R-74 radar warning receiver.  A synthesized signal generator developed is being incorporated 
Into threat radar simulators in the Air Force and Navy.  A high probability of intercept receiver is being in- 
corporated into thej Jintelligence collection aircraft.  Initial concept studies of a nexl generation 
threat warning system were completed. 
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Project:  #2432 

Program Elemen 
Title: Warning & Power Management Systems Technology 

Title: Electronic Warfare Technology  
DOD Mission Area: Multimission, Technology & Support, //374     Budget Activity:  Tactical Programs, M  

#63718F 

2#    FY 1982 Program:  In FY 82 the Advanced Power Management System will complete final evaluation of the base- 
line system.  The baseline system will serve as a tool for evaluating new improved subsystem capabilities 
such as the digital frequency synthesizer for more rapid, accurate set-on jamming,[" jjamming techni- 

ques, high speed multi-computer processors, new microwave integrated curcuit receiver technologies, and acusto- 
optical receivers.  New starts are planned in processors which can predict tho.  chaiacterictics of random signal 
threat radars, receive/transmit antennas which minimize size to lower aircraft modification costs, and a preliminary 
study for the New Threat Warning System which will invectigate aircraft integration and software support issues for 
a next generation warning system. 

3. (U) FY 1983 Planned Program:  The FY 1983 program will continue evaluation of high pay-off subsystem technolo- 
gies in The Advanced Power Management System,  Previous starts in new signal processors, array antenna concepts and 
designs for small s^ze and low radar cross-section, and New Threat Warning System integration and software issues. 
New starts will include a digital storage device to more precisely replicare threat radar signals thereby increasing 
jamming effectiveness, and acuito-optlcal signal processors to sori. through dense radar signal environments.  Phar? I 
ot the New Threat Warning System which will evaluate critical high risk technologies in the next generation will be- 

gin.  This will lead to a brass board demonstration of competing technoligles prior to beginning engineering develop- 
ment designs.  Examples of high risk areas include Very High Speed Integrated Circuits in electronic warfare applica- 
tions and broad band hignly sensitive, high probability of intercept receivers. 

4. (i,) FY 1984 Planned Program:  In FY 1984, evaluation of the modified Advanced Power Management System with new 

subsystems will continue, along with development of new threat signal processors and storage devices and electronic 

warfare antenna designs.  The C aw Threat Warning System will continue demonstracing critical warning technology 
subsystems.  Development will be^In on a miniaturized jamming signal generator which can substantially reduce the 
size and cost of signal generators installed in tactical aircraft jamming -ystems such as the Advanced Self Protec- 
t ion Jammer. 

':. (ti)  Programs to Completion:  This is a continuing program. 

b. (U) Milestones:  Not applicable 

7« (U)  Hesour es: 

FY 1981 

Actual 
FY 1982 

Estimate 

Ktn&K 3,065 3,200 

H,   (U)  Compartsion with FY   1982  Descriptive  Summary• 

KD'i&F 3,400 3,000 

FY   1983 
Estimate 

6,641 

7. ooo 

FY 1984 

Estimate 

8,594 

Addle tonal 

to Complete 

Continuing 

Total 

Estimated 
Costs  

Not Applicable 

Continuing    Not Aoplicable 
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i\  1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  // 63726F 
DOD Mission Area: Air Warfare Support #225 

Title: Fiber Optics Development 
Budget Activity: Tactical Programs, /M 

(U) RESOURCES: ($ in thousands) 

TOTAL FOR PROGRAM ELEMENT 
(RDT&E) 

FY 1981 
Actual 

FY 1982 

Estimate 

FY 1983 
Estimate 

2,864 

FY 1984 

Estimate 
1,660 

additional 
to Completion 
Continui^ 

Total 

Estimated 
Costs 

Not 
Applicable 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Air Force Fiber Optics Development Program provides for the 

development of fiber optic systems needed to tr.eet Air Force operational requirements for lightweight, low cost, broadband 
transmission systems. Also included is the development of standards to provide interoperability betveen Air Force systems 
and the systems of the other Services and to prevent the proliferation of noi:-i>tand>ird equipments. 

(I!) BASIS FOR FY 1983 RDT&E REQUEST: Program begins with the development of firer optics standards, transmission systems, 
and continuation of the 26-pair cabie replacement program (which will begin in FY 82 using Army funds with Memo of 
Agreement w'.th the Army). Development of connector and fiber related standards and systems needed for the tactical Air 
Fortes will also be completed. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARf:  This is a new start in FY 1983. 

(II) OTHER APPROPRIATION FUNDS: 

Procurement (0».her) 
(PE 27580F - VFIBKX OPTICS') 

FY  1981 FY  1982 
Estimate 

FY  1983 
Ksiiumre 
3,000 

FY  1984 
Estimate 

3,000 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs  
Not 

Applicable 
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FY 1983 RDT&F DESCRIPTIVE SUMMARY 

Program Element:  # 63726F 
DOD Mission Area: Air Warfare Support #225 

(U) RESOURCES: ($ in thousands) 

Title: Fiber Optics Development 
Budget Activity: Tactical Programs, //A 

FY 193! 

Actual 
FY 1982 

Estimate 
TOTAL FOR PROGRAM ELEMENT 

(RDT5E) 

FY 1983 

Estimate 
2,864 

FY 1984 

Estimate 
1,660 

Additional 
to Completion 
Continuing 

Total 

Estimated 
Costs 

Not 

Applicable 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Air Force Fiber Optics Development Program provides for the 

development of fiber optic syst«1 ,s needed to meet Air Force operational requirements for lightweight, low cost, broadband 
transmission systems. Also included is the development jf standards to provide interoperability between Air Force systems 
and the systems of thj other Services and to prevent the proliferation of non-standard equipments. 

(U)  BASIS FOR FY 1963 RDT&E REQUEST: Program begins with the development of fiber optics standards, transmission systems, 
and continuation oi the 26-pair cable replacement program (which will begin in FY 82 using Array funds with Memo of 
Agreement with the Army). Development of connector and fiber related standards and systems needed for the tactical Air 
Forces will also be completed. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  This is a new start in FY 1983. 

(U)  OTHER APPROPRIATION FUNDS: 

Procurement (Other) 
(PK 27&86F - 'FIBER OPTICS') 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 

Estimate Estimate EstI mate to Completion Coute 
~~ ~"~ 3,000 3,009 Continuing Not 

Applicabl 
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Program Element: #63726F 
DOD hission Area: Electronics and Physical Sciences #551 

TITLE:  Fiber OrLlcs Development 
Budget Activity: Advanced Technology Development, #2 

(U) DETAILED BACKGROUND AND DESCRIPTION: The Air Force Fiber Optics program provides for the development of fiber optics 
systems needed to meet Air Force operational requirements for lightweight, low cost, broadband transmission systems. Also 
included is the development of standards to provide interoperability between Air Force systems and between Air Force systems 
and the i/stems of the other services to prevent the proliferation oi non-standard equipments. A large portion of tie progra 
is for procurement cf off-the-shelf commercial products for installation in the Tactical Air Control System and other 
ground facilities. These installations will result in a tremendous cost, weight, and volume saving and large increases 
it,  transmission length and information carrying capacity along with immunity to electromagnetic interference The f'Y 83 
program K ;ins the development of fiber optics standards and transmission systems, acquisition of off-the-shelf components/ 
systems for rerooting of RF emitters and elimination of circuit noise, and installation of command, control, and 
communications links in the Tactical Air Control System. 

(U) RELATED ACTIVITIES: The Air Force Fiber Optics program is funded by two program elements (63726F for RDT&E dollars 
for Advanced Developmental efiorts, and 27586F for procurement dollars for follow-on acquisition and near terra acquisition. 
27586F also contain, required manpower f.v  this program). 

(U) WORK PERFORMED BY: The Air Force Systems Command manages the Advanced Developmental Activities under this program 
with Support from the Air Force Logistic:; Command and Air Force Communications Command. The Air Farce Logistics 
Command Manages the follcw-on acquisition and rapid reaction acquisition with support fror Air Force Communications 
Command. Finally, Air Force Communications Command manages base cable installation activities with support from 
Air Force Logistics Command. 

PKOCRAM ACCOMPLISH_MENTS_A^D_FL'TURE P_R(>G_RAMS: 

1. (H) FY_ 1981 and_ P_rjU>_r_ ^jcom£l ishmeii-s: N/A - This program is an FY 83 new start. 

2. (U)  FY 1982^ Program: The 26-paif communications cable replacement program begins us<ng Army tunding through a Memo 
of Agreement (approx $400K). Other planning efforts begin in preparation for the FY 83 program. 

3. (U) FY 1983 planned Pr°  im: The program begins with the development of fi'oer optics stardards, transmission systems, 
development of connector and ilber related standards, continuation of the 26-pair cabin replacement program, and other 
systems needed tot the tactical Air Forces, Also included ?s the near term acquisition of commercial stai.dard sysfems by 
procurement of off-the-shelf equipment. 
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Program Element: #63726F 
DOD Mission Area: Electronics and Physical Sciences #551 

TITLE: Fiber Optics Development 
Budget Activity:  Advanced Technology Development, #2 

A. (U) FY 1984 Planned Program: Includes continuation of Advanced Development Activities which began in the FY 83 program. 

->• (l}) Progr-arc to Completion: Includes continuation of Advanced Development activities, and beginning of follow-on 
procurement (using procurement dollars under the related program element, 27566F). 

6. (U) Milestones: Not Applicable 

7. (U) Resources:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  //63727F 
DoD Mission Area:  Tactical Communicat ions, #345 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 

Number 

2345 
274':> 
2747 

2748 

Title 
TOTAL FOR PROGRAM ELEMENT 

Airborne Imagery transmission 
Low Probability of Intercept Communication 0 
Communication Vulnerability Analysis 

Advanced H<gh Frequency Technology 

Title: Advanced Communication Technology 
Budget Activity:  Tactical Programs, #4 

Total 

Estimated 
Costs  

Not Applicable 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 

FY 1981 FY 1982 FY 1983 FY 1984 Additional 
Actual Estimate Estimate Estimate to Completion 
2087 5,280 6,106 5,243 Continuing 

0 3,487 3,645 3,301 Continuing 
tication 0    498 689 874 Continuing 
s 0 498 886 874 Continuing 

0 797 886 194 Continuing 

(     BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Modern military systems and weapons derive uuch of their value 
from the communication systems which provide the primary means of force coordination and battle management. £ 

i This program provides continuing research and development of new communication 
technologies to offset this threat evolution and to insure viable communications during the 1980s and 1990s.  Specific 
emphasis is being plumed on the development of a jam resistant reconnaissance data linL, low probability of intercept 
tactical communications., the analysis of the vulnerability of command, control and communication (C^) systems and 
advanced high frequency communication technology. 

(II) BASIS FOR FY_ J983 J*DT&E JERQUES}':  Complete design and begin fabrication of an advanced narrow band high frequency 
communication system, continue design of an <»irborne imagery transmission system.  Begin assessment of employing 
millimeter wave technology to reduce intercept and ant»radiation weapon threats to this data link.  Continue concept 

design of a low probability of intercept voice an<f data communication system for tactical ait/craft.  Continue thi ascess- 
mint of the vulnerability of current communication systems to intercept and destruction threats.  3eg*n envelopment of 
an automated data base for the analysis of threats to our C^ systems.  Continue development of C^ vulnerability simu- 

lat'ons.  Begin the enhancement of the data link vulnerability analysis (DVAL) methodologies developed by th;» DVAL Joint 
Ti ^K Force . 

(I:)  COMPARISON WITH KY 1982 DESCRIPTIVE SUMMARY: 

Ktf 1981 

;;üm. o 

FY 1982 
Estimate 

5,400" 

FY  1983 
EstJiifto*_e 

6,400 

FY 1984 

Estimate 
Additional 
to Couplet ion 
Continuing 

Total 

Estimated 
Costs 
Not Applicable 
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Prügrain Element:  #63727F Title:  Advanced Communication Technology 
DoD Mission Area:  Tactical Communications, #345 Budget Activity:  Tactical Programs, H 

DETAILED BACKGROUND AND DESCRIPTION: Modern military systems and weapons derive much of their value from 
comiBunlcation systems» which provide the primary means of force coordination and battle raai ugement. f 

j This program provides continuing research and development of new electronic 
counter countermeasures (ECCM) communication technologies to offset this threat evolution.  Various Air Force ECCM 
programs have established "Red Teams" to analyze possible design vulneraalllty and assist with test program definition. 

The Air Force needs to consolidate this expertise and develop a comprehensive methodology for vulnerabilities analysis 
and resting. £ J At tue 
same time, the US is developing and deploying .nany rew reconnaissance platforms and weapons requiring data links. 
This program will develop a new advanced jam teslstant reconnaiscanc; data link.  The Air Force must continue to address 
Intercept analysis and physical survivability.  Low probaDillty of intercept (LPI) communications are required to 
reduce the vulnerability of C^I systems to antiradiatlon weapons and communication location analysis.  The Air 
Force requires improved high frequency communication« *• i an Alternative to satellite communication system-* to improved 
survlvabl11Ity and world wide connectivity. 

(II)  The Airborne Imagery Trausraisüion project is developing and applying technologies to protect future data links 
from jamming; this project is part of the Joint Service Weapon Data Link (JSWDL) program; and as such this advanced 
technology will be available fir use by other Services.  The Low Probability of Intercept project will develop and 
apply LPI technologies to increase the survivability of tactical C^ systems.  The Communication Vulnerability project 
will develop and apply technologies and methodologies to analyze and test jam resistant and LPI comrunication systems. 

(U)  These programs support Tactical Air Command (TAC) Required Operational capability (ROC) 1-72, Multlmlsslon drones 
for Tactical Forces; Strategic Air Command (SAC) ROC 8 -72, Reconnaissance Data, TAC ROC 324-7S Tactical Reconnaissance 
data link system; SAC ROG 1-75, Low Level Modular tveronnalssance Drore; TAC ROC 321-75, Jam Resistant Secure Voice Com- 
munication; SAC ROC 5-77, Adaptive High Frequency 'Very High Frequency Communications; Military Air*lft Command (MAC) 
General Operational Requirement (GOR) 3-7 7, Adaptive High Frequency Communications; TAC ROC 310-73, Improved Electronic 
Counter Co lnteraeasure« for the Tactical Air Forces (TAF); Jo«rt Chiefs of Staff Memorandum 353-78, Requirement for 
Survi/able and Endurant Strategic Comrauniiat ions; and TAF ROC 407-77, Improved Communications Package for the Tactical 
Air Control System. 

Pro jec t Mum be r: 

2345 Airborne imagery Tnmsm^ai^on:  This program will provide the advanced data itn* technoioK 
required to counter the Soviet threat during the late 1930s and after. I j 
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Program Element:  I63727F 
DoD Mission Area:  Tactical Communications,#345 

Title:  Advanced Communication Technolog 
Budget Activity:  Tactical Programs, #4 

j p  program emphasis will be 
placed o* antenna nulling and beam forming, information preprocessors, information compression, 

wid« band and extremely wide band spread spectrum modems. An advances technology data link 
will be developed and demonstrated to provide a jam-resistant, wide b-nid, covert, tactical 
reconnaissance data link. 

2746 

2/47 

2748 

(U) Low Probability of Intercept (LPI) Communication: In conjunction with Air Force Exploratory 
Development, will analyze, define and scope the susceptibility of tactical command, control, 
communication and intelligence to Intercept analysis and antiradlatlon weapons in the 1990s 
time frame.  Develop and demonstrate jam-resistant, LPI communication technology. 

(U) Communication Vulnerability Analysis:  The over&li objective of this advanced development 
initiative is to consolidate the technical efforts and expertise that exist in communications 
vulnerability analysis and to develop vulru *abilit  testing methodologies.  Test and evaluate 
a comprehensive methodology and special test equip«;.<*nt for assessing the vulnerability of 
development C> coramunicitions technology, equipments, and sysiems.  To achieve this overall 
objective the following specific objectives will be met.  Establish requirements for and 
access to hostile environment (thr»at) data bases to support the communications vulnerabulity 
assessment (CVA) process,  Develop analyses and measurement techniques to determine the suscep- 
tibilities and interceptibilitles of developmental communications components, elements, links, 
switching sy&teras, protocols and system control systems,  identify existing C^ communications 
simulations/emulations so they can be used to Uvipport teat planning and to analyze the Impact 
of communications system susceptibilities on the effectiveness of command and control.  Conduct 
analysis of einergi: g C^ FCCM technologies to (A) evaluate the CVA methodology developed 
un jr this program and (B) evaluate areas of vulnerability so that decisions relative to ECCrt 

capabilities can be made eari> In the system development cycle.  Develop the capability to 
Insure that adequate threat signal simulators and Jest and evaluation requirements are available 
to support the test and evaluation at each phase of C^ system developments. 

W Advanccu H*8" Frequency (H>) Technology: Tnis project will develop advanced capability HF 
radio syste.as.  Required capabilities Include: Antijam voice and data communication, Improved 

communist ion security, and reliable data communication over dispersive and nuclearly perturbed 
propagation channel conditions.  !he approach iu to deveicp two systems: a narrow band, 3-10 
KHZ signal band width mode not requiring new, currently unavailable, channel allocations »no 
a  wideband, up to I MHZ signal band width a-ode which will provide increased data rat*»*.  Thejr 
efforts will exploit the technologies of voice source encoding, spread spectrum signal process- 
ing, adaptive channel equalization, adaptive (null steering) antenna technology, automatic 

frequency sounding (scanning), channel quality assessment and channel selection, and low 
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Program Element:  I63727F 
DoD Mission Area: Tactical Communications, #345 

probability of intercept (LPI) waveforms and power management. 

Title: 
Budget Activity: 

Advanced Communication Technology 
Tactical Programs, #4 

(U) RELATED ACTIVITIES: This program is pirt of a coordinated effort to improve communication capabilities».  As 
such it is related to Command, Control and Communications, PE 62702F; Command, Control and Communication Aiv<:nced 
Development, PE 63789F; and Advanced Communication Systems; PE 27423F.  Advanced data link technology efforts will 
develop an advanced, wide band jam-resistant data link for real and near-real time reconnaissance effort3 in Elec- 
tronic and Physical Sciences, PE 63208F; and Tactical Surveillance, Reconnaissance, and Target Acquisition, 
PE 64710F.  Data link development tasks are coordinated with the Army Modular Integrated Communication, Navigatior 
System, PE 64748A. 

<u) WORK PERFORMED BY:  Air Force Systems Command (AFSC), Air Force Wright Aeronautical Laboratories/Avionics 
Laboratory, Wright-Patterson AFB, OH.  Contractors Include:  TRW Defense and Space, Redondo, CA; General Dynamics 
Electronic Division, San Diego, CA; ITT Avionics Division, Nutley, NJ; GTE Sylvanla, Needham, MA; Electromagnetic 
Compatibility Analysis Center, Annapolis, MD; General Electric Company, Utica, NY; Motorola Inc., Scottsdale, AZ; 
RCA Corporation, Caraden, NJ; and AEL Inc., Lansdale, PA.  Federal Contract Research Center support is being provided 
by MIT Lincoln Laboratories, Lexington, MA. 

(U> PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

1. (U)  FY 1981 and Prior Accomplishments:  Not Applicable. 

2. (U)  Fy_ 1962 Program:  The conceptual design of a highly jam resistant reconnaissance data link was begun  The 
design of a multi-beam, adaptive antenna system for this data link was started.  These activities are based oi promising 
technologies developed under exploratory development programs.  A conceptual design and analysis study will begin to 
define a low probability of intercept tactical communication system.  An analysis of existing jam resistant tacttca! 
communications to Intercept, exploitation and physical destruction was begun.  Evaluation of existing methodologies used 
to Identify vulnerabilities In command, control and communication (C-"> systems was begun.  To support the analysis 

C* syste» vulnerabilities an automated threat data base will be developed.  The conceptual design of an advance.] Jam 
resistant, \OJ  probability of Intercept high frequency communication system for Strategic Emergency Action Messages 
will begin. 

5.  (U)  FY 1983 Planned Progj am.  Design of the Airborne Imagery Transmission System will continue.  Air and 
ground terminal equipment designs will start.  Assessment of a millimeter wave technology preplanned 'improvement 

to this data link will reduce the threat of Intercept mnd  physical destruction.  Conceptual design of a low proba- 
bility of Intercept communication system will continue,  'laboratory and range testing of Jam resistant communi- 
cation systems wl11 continue.  The development ot a C^ vulnerability simulator will continue. Design of a C^ test 
bed will be started.  Vulnerability ».estfng methodolcglca developed by the Data Link Vulnerability <DVAL) Joint 
Task Force fJTF) will he enhance»! ana  applied to aur C-* systems.  The design of a Jam resistant high frequency 
system will be completed and fabrication of validation equipment will be started. 

640 



Program Element:  #63727F 
DoD Mission Area:  Tactical rpmaanlcatlons, #345 

Title:  Advanced Communication Technology 
Budget Activity:  Tactical Programs» #4 

4. (U) FY 1984 Planned Program:  Design of Airborne Imagery Transmission System and multi-beam adaptive antenna 

system will be completed.  Fabrication of validation equipment will be started.  Assessment of a millimeter wave tech- 
nology for this data link ulll be continued. The conceptual design of a low probability of Intercept communication 
system will be completed and fabrication of validation equipment will be started.  Laboratory and range testing of current 
systems will be completed.  Evaluation oi a C^ vulnerability test bed will begin.  Enhancements for the DVAL JTF test 
methodologies will be completed.  Fabrication of narrow band, jam resistant high frequency communication equipment will 
continue. 

5. (U)  Program to Completion:  Fabrication and testing of the Airborne Imagery Transmission System validation to 
PE 64710F, Tactical Surveillance, Reconnaissance, and Target Acquisition.  Development, fabrication and testing of a low 
probability of intercepc tactical communication system will be completed and transltloned to PE 27423F, Advanced Communi- 

cation Systems for full scale development.  The analysis of C3 vulnerabilities »111 continue.  Fabrication and testing 
of a narrow band, jam resistant high frequency communication system vill be completed and transltloned to FE 33126F, 
Loug Hard Communications. 

6. (U) Milestones:  Not Applicable. 

7. (U)  Resources:  Not Applicable 

641 



r 

FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #63742F 

DOD Mission Area:  Tactical Command and Control^344 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Title:  Combat Identification Technology 

Budget Activity:  Tactical Programs, # _4 

Project 
Number 

1177 

2S99 

Title 

TOTAL FOR PROGRAM ELEMENT 

Noncooperative Identifi- 
cation Techniques 

Cooperative Identification 
Technology 

FY 1981 
Actual 

2,750 

2,750 

FY 1982 

Estimate 

14,744 

FY 1983 

Estimate 

17,486 

FY 1984 

Estimate 

19,664 

Additional 
to Completion 

Total 

Estimated 
Costs 

Continuing    Not Applicable 

3r800      5,500      2,900     Continuing    Not Applicable 

10,944     11,986     16,764     Continuing    Not Applicable 

BRIEF DESCRIPTION OF ELEMENT AffD HISSTOH SEE*):  The purpose of this program element Is to accomplish aovanoed de- 
velopment at   technology that can be uaed to provide reliable long range identification of airborne targets i» both all- 
weather and hostile electromagnetic countermeasure environments.  This program is neceeeary because the numerical 
super ority of the projected threat demands that we be capable of engaging the enemy at long range« with our beyond 
visual range weapons. The long range identification that is a prerequisite f<u- vurh engagement 

i 

BASISTORJXJ»" RDT^E RKjUECTj     includes   funds  for  fabrication of advanced development models of  a cooperative 
(quest  on and  answer)   identif lent to«  system   to  repine   the  aging Mark  XII   identif ication  system.     Also   include,,     undine 
tc   begin  development of  new identification techniques based ft«    he  results of FY 1982 airborne  sensor  studies,   to con« 

,,      '        »      , , *and   to expand   the ongoing engineering  sime'a- 
tlon of   hardware  and  software necessary  to   integrate  and correlate   identification data.     Complementary  technological 
apnroftche»   tor obtaining  Identification  information (i.e.  cooperative,  noncocperattve and   the   integration of   the  two) 
are  necessary  to assure a high confidence   identification capability over   the  vide  range of  condition existing   ln  Uct«~ 
"    T  "*  'Uu,aiü';;:,   Cü9tln? ü!   the"  ^tivitiee was base* on  parametric estimates  performed by  the Coabat    aentifica- 

SyStea ******* 0fficc  "   *** A ronautlcai   Sys.cs  Division,  Urlght-F?t terson Air Force  Sase,  Oil a* of   1?  November 
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Program Element:  I637A2F 
DOD Mission Area:  Tactical Command and Control, #H4 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY; 

FY 1982 
FY 1981   Estimate 

RDT&E 2,7bO     14,800 

(u> OTHSR APPROPRIATION FUNDS:  Not Applicable 

Title:  Combat Identification Technology 
Budget Activity:  Tactical Program, #4 

FY 1983 
Estimate 

To Be 
De terraineJ 

Total 
FY 1984    Additional    Estimated 
Estimate   to CompletIon Costs 

Continuing   Not Applicable 

U:i 
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Program Element:  #63742F Title:  Combat Identification Technology 
DOD Mission Area:  Tactical Command and Control, #344 Budget Activity:  Tactical Program, #4" 

DETAILED BACKGROUND AND DESCRIPTION:  Beyond visual range identification of airborne targets isL 
| In March 1978, North Atlantic Treaty Organization (NATO) Long Term Defense Program 

Task Force Five on Air Defense I 

Similarly, the need tor improved identification capability has been documented by Tactical Air Forces 
Statements of Need 304-79 and 305-79 and more recently in a Joint Mission Element Need Statement approved by the Secretary 
of Defense on 30 October 1980. f" 

This program element will fund 
advanced development of cooperative and noncooperatlve identification techniques that can be applied to the problem. 
Both types of identification technology must be developed\ 

Project 1177, Noncooperatlve Identification Techniques is developing noncooperatlve sensor techniques chat 
will permit autonomous Identification of nostile and friendly aircraft.  Included In these techniques Is the | 
identification technique which Identifies the target aircraft by* ~| Radio Frequency 
Emissions Identification, another technique under development, will use radio frequency emissions from target aircraft 
to perform long-range, adverse-weather air-to-atf Identification passively.  Project 1177 is also developing the capa- 

bility to integrate and correlate Identification information from multiple sources onboard the weapon system to  raise 
the confidence level and better manage the overall Identification process.  Project 2599, Cooperative IdentlfIcatlon 
Technology Is developing technology for a replacement system for the Mark XII Identification, Friend or Foe (IFF) System. 
Efforts will focus on advanced development of a NATO interoperable, secure and jam-resistant cooperative (question and 
answer) system for positive identification of friendly forces.  Near term work is emphasizing the definition of United 
States requirements and the exploration of alternative solutions*  This work is also the basis for developing the united 
States position in efforts ^o reach agreement with the oth^r NATO nations on the signals-in-space and other interopera- 
bility characteristics of the next generation question and answer system(s).  This work, provides a balanced UnKed 
States approach to the J_ 1 

(I!) RELATED ACTIVITIES: Work accomplished under thi3 program element Is pari cf *sn integrated Tri-Servlce effort to 
improve United States identification capabilities worldwide. Related activities include:  Program Element (?E) 63267N, 
NATO Futur« Identification Systam; PE 63515N, Advanced Identification Tschniques; PE 63/06A, IF? Developments; PE 642UN, 
.UMb/ATCRBS/Mark Xii; PE 64709A, IFF Equipment; and PE 64725F, Combat Identification Systems.  Coordination and Inte- 
gration of the various activities under these program elements is accomplished through the Combat Identification System 
Program for which the Air Force is lead service. 

(U) WORK PERFORMED BY:  The overall program is managed by the Combat Identlficatio  Systetr Program Office at the Aero- 

nautical Systems Division, Air Force Systems Command, Wright-Patterson Air Force 3aje, OH.  Ths «:ir Force Wright Aero- 
nautical Laboratories/Avionics Laboratory, Wright-Patterson Air Force Base, OH is managing Projäc. 1177 for the Combat 
Identification System Program Office.  Contractors supporting Project 1177 are:  Westinghouse Co<:p., Baltimore, MD; 
Hughes Aircraft Co., Culver City, CA; McDonnell Douglas Aircraft Corn., St. Louis, MO; Hazeltine Corp., Greelawn, NY; and 
General Dynamics Corp., Fort Worth, TX  Contractors providing support to Project 2599 include:  Dynamics Research Corp., 
V'iLmlngton, MA; Bendlx Corp., Baltimore, MD; E-Systems, St. Petersburg, FL; and Hazeltine Corp., Greenlawn, NY.  Support 
is also provided by th<£ Massachusetts Institute of Technology Lincoln Laboratory, Lexington. MA and ihe Electromagnetic 
Compatibility analysis Center, Annapolis, MD. 
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Program Element:  #63742? 
DOD Mission Area:  Tactical Command and Control, #344 

) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title:  Combat Identification Technology 
Budget Activity:  Tactical Program, fü 

1. i     FY 1981 and Prior Accomplishments:  Day and day/night electro-optical identification devices have been 
developed and tested under this program element.  Additionally, the technology base for Dual Mode Recognition (DMR), 

J was developed, tested and transitloned to the F-15 and F-16 program offices for engineering development. 

Preliminary design concepte for performing passive identification based on the target aircraft radio frequency emissions 
was completed.  Non-real time simulations of algorithms and display concepts to integrate identification Information 
from multiple sources w**s demonstrated. Also, with the help of reprogrammed Army and Navy funding, concept definition 

contracts for the NATO interoperable, cooperative (question and answer) identification system were awarded to industry, 
various supporting contractual activities were initiated and multiple technology studies were conducted. 

2. (U) FY 1962 Program:  Engineering simulation of hardwire and software necessary to integrate and correlate identifica- 
tion data inputs from both cooperative and noncooperatlve identification techniques w.fll be initiated. The concept 
definition contracts for alternative design approaches to a cooperative (question and answer) identification system 
will be completed and preparations for fabrication of advanced development models of a NATO interoperable, cooperative 
(question and answer) identification system will begin.  Engineering simulation of various identification algorithms 
will continue.  Additionally, the feasibility of using a radio frequency sensor to perform noncooperatlve, air-to-air 
identificaton passively will be demonstrated. 

*•    FY 1983 Planned Program:  Engineering simulation of radio frequency emitter, passive identification algorithms 
will be completed.  Noncooperatlve target identification techniques using[ 

J wi i 1 be refined and design simulations of new active/passive identification sensors will be initiated. 
Als3, Identification data integration software and display for tactical aircraft (e.g., F-15) will transition to engi- 

neering development via man-in-the-loop simulation/demonstration.  In addition, fabrication of the advanced development 
models of the NATO interoperable, cooperative (question and ansver) identification system will continue and subsystem/ 
component level testing conducted. 

4. (U) FY 1984 Planned Program:  Various development and engineering simulation of noncooperatlve Identification 

techniques will continue. A development decision on incorporating passive <adlo frequency identification techniques in 
new threat warning receivers and/or as modifications to existing receivers will be made.  Design studies on the prac- 
tical implementation of an integrated air-to-air identification system will be conducted.  Also, competitive fabrica- 
tion of advanced development models of the NATO interoperable, cooperative (question and an wer) identification 
system will be completed and demonstration and validation testing will be conducted. 

!>. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not applicable 
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Project:  #1177 
Program Element:  #63742F 
DOD Mission Area:  Tactical Command and Control, #344 

il t le :  Noncooperative Identification Technique a 
Title:" Combat Identification Technology 

Budget Activity:  Tactical Programs, H 

DETAILED BACKGROUND AND DESCRIPTION: Beyond visual range identification of airborne targets ia 
In March 1978, North Atlantic Treaty Otganization (NATO) loag Term Defense 

Program Task Force Five, on Air Defense |_ 

J Similarly, the ne^d for improved Identification capability has been documented by Tactical 

Air Forces Statements of Need 304-79 and 30Ü-79 and more recently in n  Joint Mission Element Need Statement approved 
by the Secretary of Defense on 30 Oc.ober 1980. |  
■ Because 
of I _] several , ..>mp lernen tar y cooperative and 
noncooperative Identification techniques, as well as their integration are b,ing developed under the Air Force led, 
Tri-Service Combat Identification System Program.  This project accomplishes the advanced development of techniques 
for performing noncooperative target ldentificatior..  Included in these techniques is the Radar Warning Receiver/Fire 
Control Interface Software (RFIS) effort to demonstrate the feasibility of using radar warning receiver information to 
establish accurate multiple target tracks and identifications for beyond visual range air-to-air missile fire control. 
Another technique in development, entitled:  Advanced Identification Multi-Sensor Integration Development/Demonstration, 

will demonstrate the feasibility and utility of integrating cooperative, noncooperative, active and passive, direct 
and Indirect identification information onboard the aircraft to provide high confidence identification of air-to-air 
targets beyond visual range.  Building on previous Navy work, this project is also developing radar signal processing 
•techniques for application to Air Force fighter radar* which would perform aircraft Identification byQ 

(U)  RKLATED ACTIVITIES:  The Noncooperative Identification Techniques Project will be Implemented in close coor- 
dination with a?l efforts under the Combat Identification System (CIS) Program.  These efforts include the following 

program elements:  Program Element (PE) 64725F, Combat Identification Systems; PE 63706A, Identification Friend o' 
fro»-; PE 64709A, Identification Friend or Foe; PE 63513», Advanced Identification Technology; PE 63267*1, NATO Iden- 
tification System; PP*  PE 64211N, AIMS/ATCRBS/MK XII.  The wor* under Project 1177 will transition to PE 64725F, 
Project 2597 for engineering development. 

(Ü)  WORK PERFORMED Pv:  The Air Force Wright Aeronautical Laboratories/Avionics Laboratory, Air Force Systems 
Command (AFSC), Wright-Patterson Air Force Base, OH manages this project.  The following contractors provide support 
tor ti is project:  McDonnell Douglas Aircraft. Corp., St. Louis, MO; hughes Aircraft Co., Culver City, CA; ami 
other contractors to be determined. 

PROGgAH ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I. FY 1981 and Prior Accomplishments:  Da/ and day/night electro-opt lea? identification devices have been 
developed and tested und*r this program element.  These included the Laser Augmented Target Acquisition/Recognition 
System, the latest Llectro-Optleal Systew and the Eagle Eye III electro-optic»! ij,eu  iftcatlon tensor.  Additionally, 
tit« technology base for D-al Mode Recognition (DMR),[~ 
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Project:  #1177 
Prop, ram Element;  I63742F 

iXiD Mission Area:  Tactical Command and Control, #344 

Title:  Noncooperatlve Identification Techniques 
Title:  Combat Identification Technology 

Budget Activity:  Tactical Programs,»4~ 

Iwas developed, tested, and transitloned to the F-15 
and F-16 program offices.  In addition, performance requirements and preliminary design concepts for passive Identi- 
fication using a target aircraft*s radio frequency emissions and the host aircraft's radar warning receiver wore 
completed and used as a baselin« fot initial engineering simulations of the implementing algorithms.  Also, three 
non-real time simulations of algorithms and display concepts to Integrate identification information fron multiple 
sensors were demonstrated.  One of the algorithms was selected for implementation in identifIcatloi t^ctlcs/'.echnology 
simulations for possible near-term application to the F-15 aircraft. 

2-  <u)  FY 1982 Program:  An engineering simulation, using simulated radar warning receiver outputs, w«ll be 
constructed to evaluate the performance ot passive radio frequency techniques for air-to-air tracking «nd identification. 
This engineering simulation will also help develop specifications for use on the next generation threat warning 
receiver as well as Identify opportunities for near-term modifications of existing equipment.  In addition man-ln- 
ihe-loop simulation of Identification tactics and technology will be initiated *long with supporting analvsU to 
evaluate the operational utility of fighUr Identification sensors, sources and display concepts.  Additionally 
work will ontlnue on advanced algorithms to integrate identif'c-tlon data, concentrating on statistical data 
combination techniques to define next generation avionics and fighter lmpl-raentition concepts.  Work will also 
continue on identifying and investigating promising new or novel Identification techniques and, with the Navy, on 
acquiring correlated multi-source data (i.e., radar, electro-optical, electronic support measures, and cooperative 
identification) to support ehe long term development and evaluation of algorithms for Integrating Identification 
informat Ion. 

3*      FY 1983 Planned Program:  Engineering simulation of passive radio frequency Identification uftlng radar 
warning receiver technology will be completed.  Mau-in-the-loop simulation of Identification tactics a id technology 
to evaluate the operational utility of various fight >r sensors, sources and display concepts *ill b- completed alor.g 
with an Initial implementing algorithm and transition to engineering development in ilscal year 1984 under Program 
Element 6472ä>F.  Aluo, work will begin on the development of a radar signal processing algorithm to t 

J Using results of the fiscal year 
iJ82 studies and simulations, development work will begin or. new Identification technlques/wsors.  Additionally, 
the ongoing work addressing identification data sources and Integration concepts will be expanded to Include the 
Joint Tactical information Distribution System (JTIDS) and passive sensors. 

4*      FY I934 pl«"n?rf Proftntre,:  Various development and engineering simulation work will continue.  A decision 
will be m*Je on whether to begin a follow-on Integration and demonstration program for the passive radio frequency 
identification technique using available near-term hardware (e.jj., ALR-G9 radar warning receiver* »ersus becoming 
part of the final design for the New Threat Warning Receiver.  In addition, development work w,     *lnue on 

\ Is will the expanded simulation work «addressing the  :eg* tlon of 
multi-source identification Information to include the Joint information Distribution System  'fior, md passive 
sensors.  Also, sensor contributor design studies, which examine potential sensor Improvement* f1 _ng to the 
practical Implementation of »n  Integrated alr-to-alr Identification system, wlU be conducted. 
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Project  #1177 
Program Element:  I63742F 

DOD Mission Area;  Tactical Command and CorC.ol» ?344 

5.  (U)  Program to Completion:  \hts Is a cor/cinuing program. 

(,     (U) Milestones:  Not applicable 

7. (U)    Resources: 

Project 
Number 

1177 

Title 

Noncooperatlve Identification 

Technique* 

FY 1981 

FY 1982 
Estimate 

3,800 

Title:  Noncooperatlve Identification Techniques 
Title:  Combat Identification Technology  

Budget Activity:  Tactical Programs, #4 

FY 198? 

Estimate 

5,500 

FY  1984 
Estimate 

2,900 

Total 

Additional    Estimated 
to Completion Cost  

Continuing Not Applicable 

8.  lU) Comparison jfth FY 1982 DESCRIPTIVE SUMMARYt 

Project 
Number 

1177 

Title EJLI'U 

Noncooperatlve  Identification 
Techniques 2,750 

FY 1982 
Estimate 

3,300 

FY 1983 
Entlaste 

3,600 

Total 
FY 1984    Additional    Estimated 
Estimate   to Completion Cost  

Continuing Not Applicable 

The $1.9 million increase in ?'{  1^83 takes advantage of the entenalve simulation capability put together for th*. 
Advanced Medium Range Air-U-Air Missile (AMRAAM) ore fat tonal utility evaluation.  TM« will allow an extensive 
simulation nl   identification tactics and technology ao that the operational utility of tighter identification sensois, 
sources and display concepts can be evaluated at substantial ly less coat th*n woulti ctl»«rwlse be possible. 
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Project:  #2^99 
Program Element: #63742F 

DOÖ Mission Area:  Tactical Command and Control, #344 

Title:  Cooperative Identification Technology 
Tit'e:  Combat Identification Technology 

Budget Activity:  Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION:  The principal n? .«thod now used for target identification is a question and 
answer system which is the Mark X or Mark XII.  The Mark XII system is a Mark X system with an added cryptographic com- 
puter to encypher the question and answer.  This equipment is ca«, ..ae of identifying friends similarly equipped.  The 
Mark X system is not secure (i.e., it can be read and spoofed) and is used by foes, friends and neutrals alike for air 
traffic control uurposes.  In 1955 the International Civil Aviation Organization provided a Mark X system to the Warsaw 
Pact for air traffic control standardization.  As a result, the United Suues developed the Mark XII in 1958 to provide 
a secure identification capability.  The Mark XII system,[ 

~\   Also, the enemy/ 

! ' Thus, pilot«, tor example, are faced with the serious dilenaaa of turning 
on their Mark XII equipment and permitting enemy exploitation or turning it oif and being declared a foe by friendly air 
def^nna forces.  Because of this uncertainty, combat rule^i of engagement frequently require a positive visual identifica- 
tion to be made before an engagement.  Thi? puts a severe restriction on cur modern weapons which are capable of being 
launched far beyond visual identification range as well as placing the delivering weapon system ir. unnecessary danger. 
The need for improved identification capabilities is well documented.  In March 1978 the North Atlantic Treaty Organiza- 
tion's Long Term Defense Program Task Force Five on Air DefenseY 

' Similarly, the n*»ed for Improved identification capability has been documented by 
Tactical Air Forces Statements of Need 304-79 and 305-79 and more recently in a Jolr.t Mission Element Need Statement 
approved by the Secretary of Defense on 30 October 1980.  This project is part of a Tri-Service (Air Force led) effort, 
under the Commit Identification System (CIS) Program, to evolve comprehensive and balanced Improvements to United States 
(U.S.) idwnti i ication capabilities worldwide.  For th<?se improvements to hav,? maximum effectiveness they wust be Inter- 
operable with the Identification capabilities of U.S. allies.  To this end   rhe U.S. is cooperating with the other North 
Atlantic Treaty Organization (NATO) nations to reach agreement on the basic operating character!«*! ics (e.g., signals-tn- 
space) of future identification equipment.  The work in this project addresses direct, cooperative techniques of identifi- 
cation 'e.g., use of cryr ographlcally secure questions and answers).  This work is complemented by direct, noncoopera- 
>!ve and indirect identification techniques being pursued hy other pro lects within this and other p-ogram elements.  The 
thrust of the near term effort will be the selection of ieslgn approaches for which advanced development audels will be 
corapelively built and tested.  The results of such tests will be the basis for defining the role n.-id contribution of 
direct, cooperative Identification in improving overall U.S. identification capabilities considering other complex* ntcsry 
identification techniques (e.g., direct, noncooperatIve and Indirect).  The testing will also provide the basis for 
obtaining interoperability agreement with the ether NATO nations. 

(U) RKI.ATED ACTIVITIES:  The Cooperative Identification Technology rroWr will he implemented in close coordination 

with all efforts under the Combat Identification System (Cli) Program.  Thes** efforts include the following program 
elements:  Program Element (PK) 64725F, Combat Identification System«; PE bT.'OoA, Identification Friend or Foe; PE f4?09\. 
Identification rrlend o" Foe; PE 63515N. Advanced Identification Technology; PE 6326/N. NATO Identification System; and 
PK 642UN, AIMS/ATCR8S/MK XIi.  The work under Project 2599 will •tensition to PE 64725F, Pr.j*ct 2598 for engineering 
development. 
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Project:  #2599 
Program Element:  #63742F 

DOD Mission Area:  Tactical Command and Control, #344 

Title:  Cooperative Identification Technology 
Title:  Combat Identification Technology 

Budget Activity:  Tactical Programs, #4 

(U) WORK PERFORMED BY:  The Aeronautical Systems Division, Air Force Systems Command (AFSC^, Wright-Patterson Air Force 
Base, Oh rf mages this project.  Additionally, project support is provided by Rome Air Develooment Center, AFSC, Crlffls's 

Air Force Base, NY.  The following contractors provide support for this project:  Bendix Corp., Baltimore MD; Dynamics 
Research Corp.t Wilmington MA; E-Sysr.ems, St. Petersburg, FL; Harris Corp., Melbourne, FL; Hazel tine Corp., Greenlawn, 
NY; Harris Corp., Melbourne, FL; Martln-Marletta Corp., Orlando, FL; Raytheon Co., Sudhury, MA; Texas Instruments Corp., 
Dallas, TX; and Veda Corp., Arlington, .A,  Major support Is also provided by Massachusetts Institute of Technology 
Lincoln Laboratory, Lexington, MA and the Elt:Ctro>aagaetlc Compatibility Analysis Center, Annapolis, MD. 

(U> PRdCp>AM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i.  (U) FY__19_8l and Prior Accomplishments:  This project »'as initiated In fiscal year 1979 with seveul studies of 
technology that could be applied in the design ;f  a cooperative identification sysiezr..  During fiscal year 1980 limited 
engineering de .ign studies wert conducted and high technology components that could support a specific design Implementa- 
tion of a cooperative, question, and answer identification system vere fabricated and tested by Lincoln Laboratories. 
The information developed trow these activities helped to define the preliminary technical specifications for the United 

States requirements in this area.  In fiscal year 1981, vtth the Urnlp of reprogrammed Army $nd  Navy funds, concept defini- 
tion contracts were awarded to three U.S. Industry teams and various supporting contractual activities were initiated. 
These contracts investigated various alternative approaches to achieving a new direct, cooperative (question and answer) 
identification syslem, the technology development required, th» costerfectiveness of the various approaches, frequency 
al location issues, electromagnetic compatibility considerations and the weapon sy*t«m lmpact(s) of trying to integrate 
such a system* 

2.  (U)  FY i98£ Program:  The concept definition contracts will be conpleted.  The results of these contracts and 
supporting contractual activities along with various government studies and analyses will b^» reviewed and Integrated by 
the Combat Identification System Program Office.  Based upon this review r\w  deflgn spprcach(es) for which advanced 
development models are to be competitively built a«>d tested will be selected.  Preparations for fabrication of these 
advancea development models will be initiated. 

}.  (J)  Hf 1983 fjanned Program:  Development of the cooperative (question and answer) identification system will 

continue. Fabrication of advanced d^vgloascnt models will continue and engineering simulation/testing at tU: subsystem/ 
component level will be conducted.  Technology application *nd  supporting studies will be conducted to determine the 
«ust cost effective level of performance to build into a question and  answer syatem. 

*.  (U)  PJf 1984 Piaa-ied Program:  Fabrication of the advanced development models of the cooperative (queacl n and answer) 
idenüf lest ton system wUl &e depleted 4ad demons tra; ion «nd validation testing will be conducted.  Various cost effec- 
tiveness And  supporting Studie will be completed in preparation for a decision to tratMltto  to engineering development. 
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Project:  #2599 
Piogna Element:  #63742F 

DoD Mission Area:  Tactical Comuand and Control, #344 

Title:  Cooperative Identification 'technology 
Title:  Coabat Identification Technology 

Budget Activity:  Tactical Prpgraaa, #4 

5.  (Ü)  Program to Completion:  The cooperative (quest'on and answer) identification will transition to engineering 
development 'inder Prograt Elemint 64725F with a production decision expected to occur in fiscal year 1987.  Technology 

base efforts for other cooperative Identification techniques will be initiated. This is a continuing program. 

6.  (U)  Milestones: 

A.     Tactical  Air Forces  Statements of  Operational 
Need   304-79 and   305-79 

Date 

1W9 

B. Joint Mission Element Need Statement 

C. DSARC I 

1).     Ratification of  NATO Standardization 
Agreement  (STANAC) 

K.     DSARC   II 

F.     DSARC   III 

7.     (U)     Resources: 

Projert 
Nußber 

2S99 

Title 

Cooperative identification 

Technology 

FY 1981 

0 

FY  1982 
Estimate 

10,944 

8.     (U)    Comparison with FY 1982 PfcSCTiiTIVE SdHNAKY; 

Project 
Numhe r 

2S99 

Titu fiLA?!1 

Cooneratlve   Identification 0 
T^chnolojjy 

FY   1982 
Estimate 

11,500 

FY   1983 
Estimate 

U.9S6 

FY  198*- 
EstiiMta 

To  Be 
Determined 

1930 

1982 

1965 

1985 

1987 

FY  198'* 
Estimate 

16.764 

FY  IV84 
Eet 1». te 

Total 
Additional            Estimated 
to Completion    Cost  

Continuing Not  Applicable 

Total 
Additional Estimated 
lo Completion    Coat 

T-> Be 
Detmrsiaee 

To   3L> 

Decer^ired 
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F£  1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #63745F 
DQD Mission Area: Dsfense Chemical and Biological Systems tZln 

Title: Chemical Wir fare Defense 
Budget Activity: Tactical Program 04 

<u) KFSOuRCES (.PROJECT LISTING) ($ in thousands): 

Project 
Number   Title 

TOTKL TOR PROGRAM ELEMENT 

2722     Biomedlcal Chemical Warfare Defense 

FY 1981 
Actual 

Tctal 
FY 1982  FY 1983  FY 19P4  Additional    Estimated 
Estimate Estimate Estimate to Completion Costs 

3,985 

3,785 

4,877 

4,877 

4,5,87 

4,887 

Continuing 

Continuing 

Hot 
A>>pl icable 

Not 
Applicable 

(U)   BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:     This  program is desi^d  to alleviat »  lasic Air Force  operational 
ana medical  problems associated with chemical warfare op**raticns.     The p^ogr^m will demonstrate  Improved  technology 
solutions  to  enhance Air Force  capabilities  to  sustain mission essential  operations dud handle  casualties   in a chemical 
warfare  environment.     This  includes advanced development  of  equipment  and operational  procedures  for crew protection, 
with emphasis on  tactical  air operations,   personal   decontamination,  and casualty handling.     The program will  be per- 
toraed  by  the Aerospace Sedlcai Division,  Brooks AFB TX,   which  includes  the Unites States Air  Force School  of Aerospa e 
Medicine,   Brooks  AFB TX,   and   the Air Force Aerospace Medical  Research Laboratory,   Wright-Patterse n AIB OH. 

(Ü)  BASIS FOR FY  1983 RHT&£  REQUEST:    With  increased  indications  that   the Warsaw Pact  countries would use rhe*ie«l 
weapons  in & conventional  conflict,   rh^ Un.ted State« mast   st<sp up  their efforts  to  protect  against  chemical  warfare 
attack,     The post  serio-'S near-ter» aspect of  the United Stages  posturs  is  the  state of our   jefensive capability and 
ability for our  forces  to continue  to operate in a chemical  warfare  environment.     In coordination with the Ar«y,   the 
Department  vt Defense  le^d agency  for overall  chemical  warfare defense,   this  advanced development  program was   Initiate! 
if; FY  1982.     The FY 198:?  planned program will  address  these development  efforts-     advanced chemical  defense  aircrew 
respirator;   aerorsedical vital   signs monitor;  air  transportable  shelter;   thermal control  system to reduce protective 
€<r*semble thermal  t tress,   skin decontamination system;  acromedlcai  casualty  treatment  and  transportation equipment;   «tui, 
detection  techniques  for aircraft cockpit«. 

( U)  Ct)igVJUSPS WITH FY  i ^82  uESCRLPTIVE 31?MHARY   v$  In thousands) : 

FY ISfci 
Actual 

Total 
FT IC82      Ft  1983      Ti 1984      Additional Estimated 
Estimate    Estimate    Estimate    to Completion    Cost» 

4,000 

<u> 3TBEK APfKDPtlATlO« ft»PS: Not applicable. 

5,100 
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Project:  #2722 
Program Eleraint:  #o3745F 

DTD Mission Area: Defense Chemical and Blolcgicg; Systems §2/b 

Title:  BiomeJical Chemical Warfare De fens e 
Title: Chemical Warfare Defense  

Budget Activity: Tactical Program'#4 

(Ü) DETAILED BACKGROUND AND DESCRIPTION:  Chemical Warfare Defense, in context, with Aerospace Biotechnology, is the 
application of both, existing and new biotechnology programs sor the solution of Air Force unique chemical der< -nan 
problems. Chemie ii defense biotechnology has been divided into five key areas: personal protective equipment: ?irbas« 
operations; aed.*cal operations and equipment; crew performance; and, field demonstrations,  in the solution ot tiese? 
problems, we intend to develop improve! airr.rew filter syctemc and protective equipment compatible w'.th current aircraft 
design; develop service life indicators • £  cockpit air filters and crew member protective clothing; develop specific 
medical and air evacuation support equipment such as vital signs indicators, mu'richannel respiratory suppott e'ltup^nl, 
and decontamination apparatus. Absolut« efficiency will be necessarv to transr ft, decontaminate, c?nd stabilize even 
the »aoderateiy injured or chemically intoxicated.  W* in  id to develop i complete and highly mobile aeromedical echelon 
system, including integrated transportation, decontamlnac jn and treatment equijwent, and a supportive t imolugy fer 
medical care and casualty flow in a cheaiical warfare environment. 

(u> RELATED ACTIV1TES:  The Air Force Chemical Warfare Defense program is formally coordin.v.ed with the other Service-s. 
The Army is recognised as the Department of Oefense lead agency for overall chemical warfare defense. Only efforts «n..i 
have specific Air Foree relevance or can be accomplished more economically by the Air Force's technical expertise, viu 
be addressed In this program.  Areas that have multiservice interest and are not unique to the Air Force are Identified 
to the Army for inclusion In their overall chemical warfare defense research program.  This program is also coordinated 
on an international basis through the Air Standardization Coordinating Committee.  In addition, bilateral efforts have 
been established between the Aerospace Medical Division and the United Kingdom's Institutes f Aviation Medicine, and 
Chemical Defense Establishment.  Liaison if maintained with Air Force operational commands. 

<l!^ WORK PERFORMED BY: The Chemical Warfare Defense research and development program is conducted by the Aerospace 
Medical Division through ite twe laboratories, the United States Air Fore* School of Aerospace Medicine, Brooks AFB TX, 
and the Air Force Aerospace Medical Research Laboratory, Wrlght-Patter-xjn AFB OH.  The contract portions of the program 
are complemented by in-bouse efforts.  The in-house portion of the program is centered on unique, complex, man-rated 
experimental facilities which are generally not available in the aerospace industry or academic Institutions. 

\V)  PROGRAM ACCCJffLiJHmNTS AND FUTURE PROGRAMS': 

*• IU) SUJSI «*** ?rl°r Accomplishments: A project was established in PF 62202F, A&rospace Biotechnology, 
provide chemical defense exploratory development technology to feed into this program. 

to 

2.   (U)     F*   l9$2 Program:     Project  2722 under  Ft 63745F was  initiated  i« Ft 82  to provide advanced development  for 
chemical  defense  technology.     The major  efforts/products   in FT  82  are  in development of an aeromedical  vtt*»l   rlgn* 
monitor  for chemical  warfare casualty c*re,  personal  liquid-cooled garments  for aircrews,  «n under-the-hood aircrew 
respite or,  advanced point and  area detection *ttd ^arcing systems,  and next  generation hand and  feet  protection for air 
and ground crews. 
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Project: »272? 
Program Element:  I63/45F 

DÜD Mlsrion Are*:  Defense Chemical ynd Biological Systems #276 

Title:  BicTiedlcal Chemical Wartare Defense 
Title:  Chemical Warfare Defense  

Budget Actlviry:  Tactical Program 14  

3. (U)  FY 1983 Planned Program:  The FY 83 program will continue development effort? initiated in FY 62.  New 
efforts will te started that will address an oxygen supply system for the USAF leromedical casualty care, a multlman 
casualty ventilator and provide design specifications for c  casualty transport?tion system.  The development of a personal 
chemical agent dosimeter and patient decontamination system will be started. 

4. (U)  FY 1984 Planned Program:  Efforts started In FY »3 wi'i continue.  New starts include a filtration systtm 
for use in aircraft coc<pltst shelters, and walk-around personal breathing equiprent.  Chemical warfare protection and 
operational capability improvemei l*  for the USAF Military Airlift Command's aere.nediuü ev%c'i&tlon mission will be 
emphasised.  Miniature aircraft cockpit detectors will be completed and transit*oned to engineering development. 

5. (U)  Program to Completion:  This is a continuing program. 

6* (u) Milestones:  Not applicable. 

7. (U)  Resources:  Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUhMARY 

Program Element:  I63747F 

DoD Mission Area: TIARA foi Tactical Land Wariare, #372 
Title:  PAVE MOVER 

Budget Activity:  Tactlcal Programs, #4 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number   litle 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

1^,060 

FY 1982 
Estimate 

5,180 

FY 1983 
Estimate 

2,003 

FY 1984 

Estimate 

4,202 

Additional 
to Completion 

7,072 

Total 

Estf^ated 
Costs  

63,894 

(u>  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: A critical need exists for an effective new capability to attack 
numerically superior Warsaw Pact second ecUelon arssov>ü loblle giound forces*  To fill this need, the Department of 
Defense has undertaken the Assault Breaker, a cooperative standoff antiarraor concept, as a high priority initiative. 

PAVE MOVER is the Assault Breaker radar sensor and control suhsyaui'ia. The airborne PAVE MOVER will detect and track 
second echelon enemy forces and guide accurate atteeks against them via standoff missiles and direct attack aircraft. 

<1')  BASIS FOR FY 1983 RDT&E REQUEST:  Full Scale Engineering Development of the PAVE MOVER radar/fire control system 
along with necessary weapon and command and control interfaces is being conducted via Program Element 64616F, PAVE MOVER 
Engagement Syster  Program Element 63747F provides concurrent advanced development of Improved electronic counter counter- 

measures and target discrimination capabilities along with selected risk reduction efforts for transition into the Full 
Scale Engineering Development Program.  Cost estimates ar^ program office assessments, based upon experience with related 
development efforts, of the costs including contracts activities, to complete needed technology investigation. 

<u) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

Total 

FY 198,? FY 1983 FY 1984 Additional Estimated 

Estimate Estimate Estimate to Completion Costs 

RDT&E 13,100 5,300 2,100 0,200 58,190 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 
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Program Element: #63747? 
DoD Mission Ar^a:  TIARA for Tactical Land Warfare, #322 

Title:  PAVE MOVER 

Budget Activity:  Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION:  The PAVE MOVER Program (formerly the Low Visibility Moving Target Acquisition 
Strike/Target Acquisition Weapon Delivery System Program) was established to develop- advanced techniques and equipment 
f or / .detection, location and attacK. of moving p. round vehicles from standoff 
ranges.  In 1978, the PAVE MOVER advanced development work was restructured as a jointly funded Air Force/Defense 
Advanced Research Projects Agency effort supporting the Assault Breaker concept.  The primary objectives were to develop 
a hybrid Moving Target Indicator/Fixed Target Indicator radar suitable for fixed wing aircraft applications, and  to 
demonstrate that a system using the data from one or more such radars could locate stopped or moving ground targets 
with sufficient accuracy and timeliness tc guide effective tactical attack. 

(U) More specifically, the PAVE MOVER radar/fire control system is intended to: (1) provide continuous wi<1e area detec- 
tion location and track of enemy second echelon ground targets; (2) operate in real-time, day, or night in all weather; 

(3) provide the ability tc translate second echelon er.emy movements into bettle planning and strike targeting activi- 
ties; (4) provide the capability to guide standoff air and ground launched missiles at high rates of fire; (5) measur- 
ably enhance the mission success probability of penetrating low altitude strike aircraft by cooperatively providing 
standoff derived real tine cue-vectoring to penetrating aircraft durirg their ingress/egress; and (6) measurably 
increase penetrating aircraft aurvivability by enhancing the ability of these forces to remain in mask and by reducing 
their exposure time to hostile surface-to-ai.: defenses. 

(U) The above objectives are Deing demonstrated as part of the FY 1981-1982 Assault Breaker End-to-End Technology 
Demonstration along with detailed investigation and demonstration of radar performance, system accuracy, processor 
capability and electronic counter countermeasure features. 

(U)  Continued efforts in this program element are centered upon advanced devtlopment of improved electronic counter 

countermea3fjre techniques and target discrimination techniques.  These improvements will be developed concurrent with, 
and transitloned to, the Full Scale Engineering Development Program for the PAVE MOVER Engagement System conducted in 
Program Element J4616F. 

RELATED ACTIVITIES:  There is no other system planned to provide closed loop target detection and tracking as well 
as real-time aircraf; cue-vectoring and/or standoff missile guidance against second echelon armor.  Currently, this mis- 
sion is performed{ 1  PAVE MOVER Full Scale Engineering Development, to include weapon 
interfaces and command and -ontfol element interfaces, is conducted under Program Element 64616F, PAVE MOVER Engagement 
System. 

(Ü) The Assault Breaker Air Launched Missile, pursued at; a project within Program Element 64616F in FY 1982, has ^ran- 
jltioti^i to Full Scale Engineering Development as the conventional Standoff Weapon.  Via Program Element 64606F, the 
Conventional Standoff Weapon will be developed for employment fiom both tactical and strategic aircraft against a 
variety of key targets. Equipped with appropriate antiantor subrumltlonst  the Conventional Standoff Weapon will provide 
the standoff mlgslle element of the Assault Breaker concept for application vith the PAVE MOVER Engagement System. 
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Program Element:  #63747F Title:  PAVE MOVER 
DoD Mission Area:  TTARA for Tactical Land Warfare,  #322 Budget Activity:' Tactical Programs, U 

<u) W0RK PERFORMED BY:  This advanced development program is managed by the Air Fcrce Systems Command at the Rome Air 
development Center, Electronic Systems Division, Griffiss AFB, NY.  Two advanced development wodel airborne PAVE MOVER 
radars have been developed and are participating in FY 1982 in the Assault Breaker End-to-End Technology Demonstration 
at White Sands MissUe Range. Contractors for these two advanced development model radars are Hughes Aircraft, SI 
Segundo, CA, and Gruraman Aircraft, Beth Page, NY teamed with Norden Systems, Norwalk, CT. 

(U) Lincoln Laboratory, Lexington, MA, assists the Rome Air Development Center in evaluating/documenting the perform- 
ance of the advanced development model PAVE MOVER radars with particular emphasis upon their electronic counter counter 
measures and low probability of intercept performance. 

(U) The Responsible Test Organization for the PAVE MOVER advanced development ladar participation in the Assault 
Breaker demonstration is the Armament Division, 3246th Test Wing, Eglin AFB, FL. 

(U) The Full Sc:ale Fngiweerlng Development Program for ehe PAVE KOtfER Engagement ~y«ic»m conducted within ^rcgrara Element 
64616F is managed by :he Air Force Systems Command at the Electronic Systems Division, Ilanscom AFB, MA.  MITRE Corpora- 
tion, Bedford, MA, assists the Electronic Systems Division program office in overall concept studies, test planning and 
evaluation of demonstration results, preparation of Full Scale Engineering Development technical specifications and 
technical advice and analyses. 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l"      FY 1981 and Prior Accomplishments: The Multiple Antenna Surveillance Radar (MASR), developed and flight 
demonstrated by Lincoln Laboratory through FY 1979, was the brissboard predecessor of the PAVE MOVER program,  It 
employed a Displaced PI .re Center Array antenna f or L Jand * coherent radar system featuring adaptive 
digital processing to provide a capability to detect{_       "^ground targets from a single platform.  A proof-of- 
concept urassboard test model was fabricated and demonstrated on'a T*in Otter aircraft. As a pa t of this development 
activity, Lincoln Laboratory conducted an extensive investigation of the electronic counter counterraea, ures vrlnera- 
blllty of the MASR.  A number of recommendations surfaced which have been incorporated into the PAVE MOVER development. 

MASR development included* "1 {.-in-^i MASR 
demonstrations, concluded in FY 1979, included highly accurate, automatic moving target indicator radar detection, 

J The MASR also demenstrated algorithms forf" 
"J Having demonstrated the basic concept over limited ranges and 

system capabilities, the MASR program was phased out In FY 1979, tran*itioning to the advanced development of a 
radar with operationally expanded capability, the PAVE MOVER. 
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Program Element:  #63747F 
DoD rllsslon Area:  TIARA for Tactical Land Warfare,  #322 

Title:  PAVE HOVER 

Budget Activity:  Tactical Programs, #4 

A dual contract was awarded for the competitive procurement of the PAVE MOVER advanced development model radar as 

a join?; Air Force/Defense Advanced Research I-rojects Agency program In support of Assault Breaker.  Contract awards 
were made In the fourth quarter, FY 1978, to two competing contractors (Hughes Aircraft and Grumman/Norden).  These 
advanced development PAVE MOVER radarst employed on «„fixed wing aircraft, are to be capable of detecting and tracking 
to [_ J ground vehicles^ j to ranges f 

^Jof the aircraft.  Advance development models also include a "mall areaj^ "*7 
spot 1 nage radar mode having a I 

J PAVE MOVER efforts to preclude enemy exploitation and interference Include advanced devel- 
opment of low probability of intercept techniques to enable the radar signal to remain undetected by enemy receivers 
and electronic counter countermeasures techniques to counter en^ray attempts to jam the radar. 

To provide a high probability of target destruction, weapon guidance/aircraft strike cueing uses the PAVE MOVER 

radar's inherent ability to accurately determine the relative position/velocity of a target with respect to a weapon to 

f ^j   Total system strike accuracy (including 
target location, weapon location and guidance and control errors) using the PAVE MOVER V 

(U) Ground checkout of the complete PAVE MOVER advanced development model radar systems was coupleted in early FY 1981 
along with Class II modification packages to install the two advanced development model radars Into F-lll aircraft. 
The F-lll was selected for test/demonstration purposes only with ground processing of radar information.  The instal- 
lation of the radars was completed In FY 1981 and overall system checkout r.~*s initiated at White Sands Missile Range 
preparatory to participation of the PAVE MOVER radars in the Assault Breaker Technology Demonstration. 

2.  (U) FY 1982 Program:  The advanced development model J»AVE MOVER radars are participating in the Assault Breaker 
End-to-End Technology Demonstration which Is planned for completion in FY 1982.  The demonstration is broken into two 

phases: (1) baseline PAVE MOVER demonstrations; and (2) Assault Breaker End-to-End demonstrations.  The baseline PAVE 
MOVER radar demonstrations include: (1) radar and related subsystem checkout and accuracy vfitication experiments; and 
(2) demonstration of PAVE MOVER low probability of Intercept and electronic counter countermeasures features, to 
include red team evaluation. 

(U) The Assault Breaker Demonstration will involve PAVE MOVER for:  (i) the detection and tracking of moving targets; 
(2) the providing of accurate guidance updates to standoff missiles; and (3) the cue-vectoring of a low-aitttudev pene- 
trating attack aircraft for the effective delivery jf antlarmor munitions against moving tank targets. 
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Program Element:  #63747F Title:  PAVE MOVER 
DoD Ml&9ion Area:  TIARA for Tactical Land Warfare, #322 Budget ActLvity:  Tactical Programs, U 

■*•     (u) FY 1983 Planned Program:  In support of the Full Scale Engineering Development program for the PAVE MOVER 
Engagement System, this program will provide concurrent advanced development of Improved electronics counter counter- 
measures techniques and of target discrimination techniques.  Baaed upon the results of FY 1982 testing, selected 
risk reduction efforts will be undertaken In support of the Full Scale Engineering Development program,  in addition, 
as warranted by the Interface and integration requirements of the Full Scale Engineering Develcpment program, advanced 
development will be conducted on raan-m .chine inter-relationships with emphasis on development of automatic ^ids in the 
areas of weapon control and assignment, target recognition and designation, and sensor management. 

4. (U) FY 1984 Planned Program:  Advanced develcpment of improved electronic counter countermeasures techniques 
and target discrimination techniques will continue to include hardware/software brassboardln? and ground evaluation.  As 
warranted, related advanced development of man-machine Intcr-relationships will be continued to assist the command and 
control tasks associated with the Full Scale Engineering Development of the PAVE MOVER Engagement System. 

5. ((!}  Program to Completion:  Improve-J techniques for electronic counter counterm*asuras and target discrimina- 
tion wiM be evaluated and transitloned to Program Element 64616F for Inclusion in the PAVE MC^ER Engagement System Full 
Scale Engineering Devexopment program. Additional funding estimated beyond that included in the FY 1982 Descriptive 
Summary Increases and extends the Advanced Development efforts in imprjved electronic counter counterraeasura and target 
discrimination techniques. 

6. (U) Milestones:  dot Applicable. 

7. (U) Resources:  Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable. 
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FY 1983 RDT&E Descriptive Summary 

Program Element*  #64201F 
DOD Mission Area:  Interdiction/Naval Strike, #223 

Title:  Aircraft Avionics Equipment Development 
Budget Activity:  Tactical Program, #4 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number  Title 

2?57 
2259 
2297 
2519 
2560 
2590 
27/1 
2649 

2658 

TOTAL FOR PROGRAM ELEMENT 
Standard Avionics 
Terrain Following Radar 
Software and Computer Standardization 

:ar Programmable Signal Processor 
/ial Language Control Facility 

Standard F;i*l Savin;* Ad"ispry Jystem 
Standard Central Air Data Computer 
Advanced Medium ^ange Air-To-Alr Missile 
(AMRAAM) Beyjnd Visual Range Operational 
Utility Evaluation 
Integrated Digital Avionics 

FY 1981 
Actual 

23,910 
1,905 

100 
1,237 
8,173 

800 
2,695 

0 
7,000 

FY <* 2 
ESL. ,te 

13,051 
2,000 

0 
l,30O 
7,151 

700 
100 

1,800 
0 

FY 1983 
Estimate 

21,237 
3,841 

0 
1,100 

10,446 
900 

0 
3,000 

0 

1,950 

FY 1984 
Estimate 

26,563 
4,900 

0 
2,100 

12,413 
1,200 

0 
2,500 

0 

3,45v 

Additional 
to Complete 

Continuing 
Continuing 

0 
Continuing 
Continuing 
Continuing 

0 
90O 

0 

Continuing 

Total 
Estimated 
Costs  

N/A 
N/A 
3,550 
N/A 
N/A 
N/A 
5,595 
6,377 
8,999 

N/A 

(U) BRIEF DESCRIPTION OF ELEMENT ASP MISSION NZED: The high cost of operating and maintaining our forces is reduc- 
ing operational capability and readiness. This program eletrent develops standard architecture and airborne elec- 
tronic equipment that will reduce supoort costs and allow technology evolution to provide overall operational force 
improvement.  Typical products Include a joint US Air Forcc/N«vy air data computer development, radar software 
applicable to tactical and strategic forces, and fuel savings systems t> conserve at least 3Z of trip fuel in the 
C-5, C-141 and u-135 aircraft. 

(U) BASIS FOR FY 1983 REQUEST:  Planning and acquisition of standard avionics equipment and software* for all Air 
Force afre aft wli* continue. Application of generic radar signal processor capability to the F-16, F-15, B-1B, 
and other aircraft will be accomplished in project 2519 to provide improved atr-to-al and air-to-surface capabil- 
ity.  Engineering development of a standard &lr data cospur.er for the USAF and Navy will continue. Costs are based 
'.pan a combination of negotiated contracts and engineering estimates. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Total 
Ft 1981 FY 1982   FY 1983   FY 1984   Additional   Estimated 
  Estimate  Estimate  Estimate  to Complete  CostJ  

RDT&E 23,910 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 

13,100        20,000 
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Program Element:  #6420IF Title:  Aircraft Avionics Equipment Development 
DOD Mission Area:  Interdiction/Naval Strike, ,*223 Budget"Activity:  Tactical Program, Tk 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  This program has been established to permit engineering development of 
avionics equipment that are candidates for standardized equipment for future aircraft or modifications co existing 
aircraft.  No other program element provides the specific application engineering necessary to translate the results 

of advanced development programs to actual form, tit, and function standard equipment for navigation, radar process- 
ing and other avionics needs.  For example, the Standard Precision Navigator was transitioned from an advanced 
development program, Advanced Avionics for Aircraft (63203F) where feasibility was demonstrated, to Program Element 
64201F where an engineering development model was purchased for broad application to Air Force aircraft.  The 
fuel savings advisory system program is an example where this program element Is adapting commercially developed 
equipment to a variety or Air Force applications.  Standard avionics multiplex bus control equipment, compatible 
processor hardware, software, and advanced displays will be developed through this program element.  The project for 
standardization and improvement of airborne radars is directed at the existing and evolving Warsaw Pact threat 
which is In-reaslng in numbers, capability, and electronic countermessures performance. Without this specific 
program, separate, costly development programs for Individual aircraft Application would be conducted. 

(U) RELATED ACTIVITIES:  This program is closely coordinated with the Army and Navy to maxhnlze Joint developments 
where feasible.  A tri-service memorandum 'f agreement has been established to promote interservlce standardization. 
Currently a joint effort with the Navy's Program Elemeit 64202N, Avionics Component« and Subsystems, is underway to 
develop a standard air data computer.  There is a close relationship between the products of this program and the 
technological building blocks developed in advanced and exploratory development programs such as PE 63203F, Advanced 
Avionics for Aircraft; and PE 62204F, Aerospace Avionics.  Techniques, components and  subsystems showing a high 
payoff potential can be progressively transitioned through the development process until a specific weapon system 
application is identified and an engineering development task established.  The radar programmable signal processor 
project investigates the generic radar improvements possible with initial application in the F-15, F~16 and B-IB. 
Electronic Courter-Oountermeasures test data obtained from PE 63750F will aid in developing software for the project. 

(lI) WORK PERFORMED BY:  Program management wUl be provided by elements of th« Air Force Systems Command with all 
projects under the direction of the Aeronautical Systccs Division, Wright-Patterson AFB, OH.  Major contracts of 
Project 2257 aie with The Analytic Services Corporation» Redding, Massachusetts end Aeronautical Radio Inc., Annapolin, 
MD.  Project 251° is contracted with Hughes Alr<—*ft Corporation, Culver City, California through McDonnell Douglas 
for the F-15 ar.d with We&tlnghouee Electric Corporation, Baltimore, Maryland for F-16 and B-IB application.  Tb? 
Project 2560 centra;tor Is SOFTEC Inc., Waltham, Massachusetts. 

(U)  PHOCRAK  ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U) FY 1981 and Prior Accomplishments: fhe Ccmmon Strategic Doppler and the StandaH Medium Accuracy 
Navigator completed development and were adopted $•=>  A.* *^rce standard«. An hir  Ftrce/i.rmy/Navy agreement was 
established to provide for Joint standard equipment development with a standard air data computer initiated as the 
first system. An Avionics Master Plan and Avionics Planning Guide w-re completed to guide Air Force avionics devel- 
opment and acquisition.  Testing of the Radar Programmable Signal Processor (PfP) soft war- began flight test in an 
F-15 test bed incorporating added capabilities sue», as Noncooperatlve Target Recognition aad Improved ECCH. Transition 
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Program Element:  I64201F Title:  Alrrraft Avionics Equipment Development 
DOD Mission Area:  Interdiction/Naval Strike, #223                Budget Activity:  Tactical Program, #4 

of these capabilities to the F-16 was initiated. Flight testing of fuel savings hardware on KC-135, C-141 and B-52 
aircraft was completed verifying conservation of at least 3% of trip fuel, and development of software and support 
equipment wae begun. 

2.  (U)  FY 1982 PROGRAM:  Project 2257 will continue to plan avionics acquisition and identify candidates 
A tri-service standard digital intercom system will be investigated.  The standard air data for standardization.    ,     ,,,, , 

computer initiated in project 2257 will continue as nev: project 2771 where specific contractor development will be 
accomplished.  In project 2519 development for the F-16 will be conducted to incorporate transferable radar modes 
developed for the F-15 and added air-to-ground modes needed for the F-16.  Project 2297 will provide enhancement, 
configuration management and maintenance of Jovial ompilers and MIL-STD-1730A support software for the F-16, LANTIXN, 
MATE and B-1B.  Operation of the Jovial Language Contr >1 Facility in project 2560 will continue et Aeronautical 
Systems Division co control the J-73 Higher Order Language (HOL). 

3«  C'J)  FY 1983 PROGRAM: Avionics planning and design studies of standardization candidates will continue in 
project 2257. Tw  logistics data base will be integral^ lufcö the couaol'crted e logics data b*se and a specification 
for a small (fighter type) crash survivable flight data recorder will be developed. Radar software portability 
will be developed in project 2519 to increase transfer of radar capability among weapon systems.  Project 2*97 will 
support development of an ADA compiler targeted to the MIL-STD-1750A instruction set architecture. Project 2560, 
Jovial Language Control Facility, trill continue with specific efforts on compiler validation, language extension 
and expansion, trouble reports and document maintenance.  Development of the Air Force/Navy standard Central Air 
Data Computer for the USAF F-4, KC-135, F-ill, C-5, C-141 and Navy A-7, A-6, E-2 aircraft will continue.  Project 
265d, Integrated Digital Avionics will continue to develop MIL-STD-1750A validation software and initiate development 
of MJL-3TD-1760 interface certification tools (hardware testers and software).  MIL-STD-13^3B Implementation In 
5-16 Multinational Staged Improvement Program (MSIP), LANTIRN, and KC-135 Fuel Savings Advisory System will be 
certified.  Changes in funding between the FY 1982 and FY 1983 Descriptive Summaries are due to transfer of PE 64219F, 
Integrated Digital Avionics (IDA) effort, Into this program element as project 2658. 

A-  <u>  FY 1984 PLANNED PROGRAM: Project 2257 will continue to control Air Force avionics developments an* 
identify candidates for standardization to reduce proliferation and Improve supportablllty.  In project 2519, modes 
developed for the B-IB (e.g. terrain following and high resolution mapping) will begin transfer to updates of fightei 
aircraft (e.g. F-16 and/or F-15).  Project 2297 will incorporate F-16 MSIP Jeveloped support software into an Air 
Force support software package.  The Jovial Language Control Facility (Project 2560) will continue tc centrally 
maintain the JOVIAL language for Air Force programs.  Evolutfon ot tool» for validating compliance with avionics 
interface standards will continue in project 2658.  development of the standard central air data computer In project 
2771 will progress into the testing phase. 

5. (Ü)  PROGRAM TO COMPLETION:  This is a continuing program. 

6. (U) MILESTONES:  Not applicable. 
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Project:  #2519 
Program Element:  #64201F 

DoD Mission Are?:  Interdiction. #422 

Title:  Radar Programmable Signal Processor 
Title:  Aircraft Avionics Equipment Development 

Budget Activity:  Tactical Program, #4 

'u)  DETAILED BACKGROUND AND DESCRIPTION:  Warsaw Pact employmenc of large scale operations produces n significant 
air-to-air targeting problem.  They also display the capability for around-the-clock armor attack In all weather 

op-rations.  Significant improvements In the number and sophistication of the,  threat requites penetrators to fly at 
the lowest possible altitude.  Kadar electronic counter countermeasures (LCCM) are needed to make tighter and 
bomber aircraft less susceptible to air-to-air and air-to-ground electronic countermeasures.  All weather beyonci- 
vlsual-range identification, track while scan  ECCM protection and raid assessment are needed to he!? pilots make 
optimum missile launch decisions.  Also, Terrain Following/Terrain Avoidance, high resolution ground map, and ground 
moving target capability are needed in both tactical and strategic operations.  The generic radar programmable signal 
processor program will develop radar capability which provides these improved modes. F-15 and c-16 test bed aircraft 
will be used to test the software developed Initially under this program.  The project will perform a coordinated 
series of effort« which will develop radar processor capabilities for many aircraft.  The F-15 and F-16 radars and 

Multi-Role Radar for the 8-1B will specifically take advantcge of the technological opportunity provided by this 
project» 

Arc 
.vKiuATEP ACf lV; ilES: F-15 Radar n-o*r.«<j!n hie tlgrul   pro-ess.r tw'dvare  vas developed  by PE 27! 3«>r   fci   r»if   r-lc< 

radar.    Nci.-iooperatlvi,  idenvift'Äwion    «chnlqu*?  and equipment  are p;:»v*ded by PE 63742F/1177.     Efforts aie 
carefully reviewed  to ensure  th^t  they are no. duplIC'jtlve.    F-16  radar  programmable  signal  processor hardware 
development  is being accomplished under PE 27133T«     The efforts  from project  2519 »*ill  be used  to support  F-15 and 
F-16 aircraft  for  selected   improvemtnts,   the  B-1B,  and  other ISAF  aircraft   where appropriate. 

(U)    WORKED PERFORMED BY:     The Aeronautical  Systems  Division,  Air Force  Systems Coranand,  Wright-Patterson AFB,  OH 
manages  this  project.    The  project  receives  support   from the Air  Force Avionics Laborito:y,  Wright-Patterson AFB, 
OH.     The  project  contractors art McDonnell  Dougla-   Aircraft  Company,   St  Louis,  MO,   and  the Hughes Aircraft  Corporation, 
Culver City,  CA for  the F-15,     F-16 and  B-1B related work will  be accomplished  by Westinghouse  Corporation,   Baltimore, 
MD and General  DvnamlcP Corporation,   Ft Worth,  TX. 
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Project:  #2519 
Program Element:  #642OIF 

DOD Mission Area:  Interdiction, #422 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title:  Radar Programmable Signal Processor 
Title:  Aircraft Avionics Equipment Development 
Budget Activity:  Tactical Program #4 

1. (U)  FY 1981 AND PRIOR ACCOMPLISHMENTS: Software development of alr-to-alr modes Include p.isslve ran^inR, 
long range seirch enhancement, and noncooperatlve target recognition were completed.  Flight testing in an F-15 
test bed were conducted.  Studies of application of generic radar programmable signal processor architecture to 
the F-15, r'-16 and B-1B were conducted. 

2. (U)  FY 1982 PROGRAM: Noncooperatlve target recognition and passive ranging modes initiated in the F-15 
will be incorporated Into the F-16.  Development of air-to-ground modes for the F-16 and B- IB aground moving target 
indication and tr&ck, hard target track, Improved ground map resolution and electronic counter countermeasures) 
will begin.  Development of MIL-STD-1750A and J-73 higher order language capability in the F-15 will b: Initiated 
to Increase transfer of capability among the F-15, F-16 and B-1B. 

3. (U)  FY 1983 PLANNED PROGRAM: Ground and flight testing of the new eir-to-ftroi?nd modes will be conducted. 
Development of MIL-STD-1750A computer and J-73 software capability for the F-15 will continue.  Design of architec- 
tural changes in the F-15, F-16, $nd i-lB will be initiated zu  improve sjpportabilUy ani to fact! ta'.e technology 
Insertion in those as veil as future weapons systems. 

4. (Ü) FY 1984 PLANNED PROGRAM: Development of MIL-STD-1750A snd J-73 capability foi the F-15 will be completed. 
Transfer of modes developed In the B-1B program (e.g., twrrwln followtng and high resolution mapping) to F-16/F-15 
will be initiated. 

5'  ^  PROGRAM TO COMPLETION: Testing of the initial programmable signal processor mode* providing advanced 
tactical and strategic mission capabilities will be completed in FY 1985.  Continuing radar programmable signal pro- 
cessor and architectural work will provide advanced tactical/strategic software/hardware radir updates to lmprcve 
operational usefulness, reduce life cycle costs and standardize radar technology to the extent possible. 

6-  (lJ) MILESTONES:  Not Applicable. 

7.  (U)  RESOURCES: 

RDT&E 

Total 
FY A981  FY 1982   FY 198)   FY 1984   Additional    Kstlmated 
   Estimate  Estimate  Estimate  to Completion Costs 

8,173   ?,151 10,446 12,413 Continuing N/A 

8.  (U) COMPARISON WITH FY 1982 Descriptive Summary:  Changes in funding between the FY 1982 ind FY 1983 
Descriptive Summaries are due to redefinition of the FY 1983 task. 

RDT6E 8.400   7,700 10,300 Continuing N/A 
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FY 1983 RDTfE DESCRIPTIVE SUMMARY 

Program Element:  064212F 

DOD Mission Area:  Close Air Support and Interdiction #223 

(U)  RESOURCES (PROJECT LISTING) ($ In thousands): 

Title:  Aircraft Equipment Development 
Budget Activity:  Tactical Programs, #4 

Total 
FY 19R1 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimat« to Completion Costs 

4,056 2 ,192 1,864 17,614 Cont inulng Not Applicable 

1,360 1 ,392 1,483 2V,345 Continuing Not Applicable 
215 200 185 2,605 Continuing Mot Applicable 

5 2,135 
100 100 96 444 

9,bZl 

Continuing 

&6,6O0 

Not ^rnMc-Me 

56,300 
100 Continuing Not AppllcaMe 
276 500 100 2,638 Continuing Not Applicable 

2,000 18,800 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

1926 Aircraft Windshield bevelopraent 
2,v98 Landing Gear Development 

2228 Standard Cryogenic Cooler 
7377 Airdrop Systems Support 
2709 Generic Turbine Engine MorStoring 

Systetr 

2713 Aircrcft Instruments and Displays 
4366 Integrated Attack Avionics 
2525 PlOO Engine Diagnostic System 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  Due to changing threat scenarios, equipment obsolescence and 

technological advancements, a need exists to update and modernize the aircraft force. A need also exists to correct 
deficiencies that exist In operational aircraft in the areas of safety and improved systems effectiveness  This program 
element represents a collection of different put related projects which develop, test, and evaluate a variety of alicraft 
subsystem equipment in response to tnese operational needs.  Technological advancements in aircraft equipment are 

exploited end/or translated Into operational hardware. This la the ouly engineering development program element which 
utilizes advanced state-of-the-art technology to develop windshield systems offering Improved hazard resistance and 
reduced coat-of-ownershlp. 

'•u>  BASIS FOR FY 1983 RDT&E REQUEST: This request includes fund« for projects that range in sice and complexity from 

safety certification of equipment to be airdropped fro« Air Force cargo aircraft to develop^aent of a bird impact 
resistant windshield for T-38 aircraft. All of the FY 1983 projects are continuing effsrts that apply latest and 
advanced technology in correcting operational aircraft deficiencies in vhe areas of windshields, landing ges*, instru 
ments and displays, avionics, and airdrop systems. The cost estimates are derived based on past experience with similar 
efforts. 
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Program Element:  #64212? 

DOD Mission Area:  Close Air Support and Interdiction #223 

(U) COMPARISON VITA  FY 1982 DESCRIPTIVE SUMMARY: 

Project FY 1981  FY 1982   FY 1983 
Number  Title Estimate Estimate  Estimate 

TOTAL FOR PROGRAM ELEMENT 4,100    2,200     9,900 

1926 Air-raft Windshield De elopment       1,200    1,400     1,800 
2098 Landing Gear Development 200      100     :,000 
2145 Laser Acquisition Device 

2228 Standard Cryogenic Cooler 5 
237 7 Airdrop Systems Support 100      100       300 

2713 Aircraft Instrument* and Displays       100      100     1,500 
4366 Integrated Attack Avionics 495      50C       500 
555! ?t\U LOW Til 

2525 F10C Engine Diagnostic System        2,000 
2709 Generic Turbine Engine Monitoring 

System 4,800 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 

Title:  Aircraft Equipment Development 
Budget Activity:  Tactical Programs, £4 

FY 1984 

Estimate 

Additional 

to Completion 

Continuing 

Continuing 
Continuing 

Continuing 

Continuing 

Continuing 

49,100 

Total 
Estimated 

Costs 

Not Applicable 

N^t Applicable 
F.'ot Applicable 
!,725 
2,135 

Not  Applicable 
Nnf   ftopUc-Mc 
: '?     Apt    . ' ibie 
/,900 

18.80C 

53.QOO 

(Ü) DETAILED BACKGPOÜND AND DESCRIPTION:  Deficiencies in operational force aircraft due to changing threat scenarios, 
eoulpment obsolescence and advancements tn technology are documented by command required operational capability docu- 
ments. Various requirements addressed by this program element are as follows: Improved F—III Transparency Windshield; 

Post-Attack Launch Recovery; Aircraft Ground Mobility System; Cockpit Television Sensor; »nd  Engineering for Transport- 
ability.  The objective of this program element is to develop, test and evaluate * wide va/iety of aircraft subsystem 
equipments in response to these ooerational needs. The equipments involved are characterise by 'heir instsilatlon on 
or within the aircraft. Project 1926, Aircraft Windshield Development, applies the latest technology to achieve bird 
Impact resistance while maintaining high optical quality and light weight.  F-lll bird Impact resistant windshields 
have been developed in thi*. project and effort will now be concentrated on the F-16 Atta  T-38 aircraft.  Project 2098, 
Landing Oav Development, applies landing gear technological improvements in the ere^s of high temperature wheels and 

brakes and csibon disc brakes in an effort tc improve performance, decrease acquisition costs, and reduce operation and 
support costs.  Project 2377, Airdrop Systems Support, provides the method by which the United States Air Force carries 
out its ?.-*sponslbillcfe* as «**#cullve agent (designated by the Joint Technical Airdrop Group) for development and 
teati?ig of orr-board airdrop systems.  Project 2713, Aircraft Instruments and Displays, maintains cognisance of new 
technologies in this *rta and exploits these advancements to improve/solve operational deficiencies of currently 
operation*! controls and displays systems.  Project 4366, Integrated Attack Av^rics, integral*» mn6  tests the lacest 
developments in the avionics/weapons areas to develop interface techniques which will assure optimum weapon delivery in 
high performance aircraft. 
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Program Element:  »64212F Title:  Aircraft Equipment Development 

DOD Mission Area: Close Air Support and Interdiction »223 Budget Activity: Tactical Programs #4 

(U) RELATED ACTIVITIES:  Program Elements 62201F, Aerospace Flight Dynamics; 632UF, Aerospace Structural Materials; 

63246F, Aircraft Subsystems Te-hnology; and 63203F, Advanced Avionics for Aircraft, are related to this program element 
l.i that this element provides a means for completing the Engineering Development required to Introduce equipment Into 
the operational Inventory. Program Element f420lF, Aircraft Avionics Equipment, l&  a related and closely coordinated 
effort t'mt accomplishes wht bulk of the engineering development of avionics ayntem». 

<u> WORK PERFORMED BY:  »rogrsm mauagemei t Is provided by the Air Force Aeronautical Systems Division and Wright 

Aeronautical Laboratories, Wright-Pntterson Air Force Base, OH.  In-nouse test facilities Involved in projects under 
this program element Include the Wright Aeronautical Laboratories (Flight Dynamics, Materials, Structure, and Avionics 
Laboratories) at Wright-Patterson Air Force Baue, OH; the Air Force Flight Test Center, Edwards Air Fcrce Base, CA; 

Arnold Engineering and Development Center, Tuliahoma, TN; Tactical Fighter Weapon* Center. NeJlla Air Force Base, NV; 
and the Armament Development and Test Center, Eglln Air Force Base, FL. Contractors Include McDonnell Douglas Corpora- 
tion, long Beach, CA, and St. Louis, MO; General Dynamics, Fort Worth, TX; Hughes Aircraft Company, Culver City, CA; 

B. F. Goodrich, Akron, tfl; Si.^rac** C<   rer^Mon, Syiacr, Cv PiHnkt^ Pia«;- class Company, Pittsburgh, Vk;  Honeywell 
Itcrnpora.od. Mlme^oiis, MN; Eendlx Cor^orato.,, >cuth Bt-wd, IN, Goodyear Aecaspice Corporation, Akron, OH; and Dunlop 
Limited, Coventiy, England. 

K  (L> FY 1981 and Prior Acconpllshaepts: The following are examples of prior accomplishments under this program 
element. A second source/aIt«mate design (lightweight) bird impact resistant wtndshleld has been qualified and procure * 

ana retrofitted into F-lll series aircraft. A decision was made to prouur? a new F-16 canopy with improved bird impact 
resistance. Test and evaluation of titanium wheel/carbon brake assemblies was completed as was service testing of 
carbon disc brakes supplied by multiple vendors. Development of the Helmet Mounted User Acquisition Device and the 

Standard Cryogenic Cooler was completed» Development and testing of PA LOW III, the night/adverse weather/all terrain 
search and rescue modification of the HK-53 helicopter huve been completed. Aircraft retrofit is now complete. An 
airdrop systems support project designed to insure fafety certification of all equipment tu be air dropped from Air 

Force c„rgo aircraft was Initiated. The competitive preproductlon development of a charge coupled device gun caftera 
(Cockpit Television Sensor) to replace film type jun cameras in tactical aircraft was completed. Production of this 
unit has been Initiated. Procurement was Initiated for a newly modified tow plate for Installation In C-130 aircraft 

equipped vlth the Low Altitude Parachute Extraction System. The F-100 Ensine Diagnostic System flight evaluation pH*« 
was completed. 

2'  (u> j£ !?82 Progrw  Operational Test and Evaluation/Durability Program of a new F-16 canopy will h* 
continued,  "reject 22U  Standard Cryogenic Cooler was terminated in FY 81 due to * lack of requirement for 
production units.  Development of a split screen capability for the Cockpit Television Sensor will be initiated. Th* 

F-10O Engine Diagnostic System flight evaluation phase and detailed data analysis results are being ro'led forward Into 
the Generic Turbine Engine Monitoring System planned for FY 84. Th F-100 Engine Diagnostic System project has b**n 
discontinued and is now a part of Project 2709. 

5"  *l° ft 1983 Planned /rogramr Development of a stronger bii<- npact resistant windshield foe the T 38 aircraft 
will be continued. Windshield development eflWt« will also include eva^stloo of costings *v4  the effects of rain 
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Program Element:  ff6421?.F 
DOD Mission Area:  Close Air Support and Interdiction #223 

(0) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

7*tie:  Aircraft Equipment Development 
Budget Activity:  Trxtlcal Programs, #4 

eroelon and tn-s^rvice we«' on Impact resistance.  Landlvig gear syatems projects will continue to lnvesiIpate materials 
and raanufacturing techniques to Improve gear component service life while reducing acquisition costs and operation s».d 
support costs.  Development of a split screen capability for the Cockpit Television Senror will be continued.  Capability 
for color video recording and a compact Airborne Video Tape Recorder «111 be Initiated.  Development Improvements on i 
0-130 Airdrop Tew Plato will be initiated.  Fiscal Year 1983 funding reductions from the FY 1982 Descriptive Sunmmry 
have delayed start of the Generic Turbine Engine Monitoring System project until Fiscal Year 1984 and reduced the scope 
of other level of effort projects to a minimum sustaining level.  Th<c reductions were due to the funding of other high» r 
priority efforts. 

4. (U) FY 1984 Planned Progran:  During this period windshield development efforts will continue eve?jatln» 
coatings and the effect of Itmervfeo wear on impact .:3iataact. Design aid development o*" an Isolated hydr-ullc fluid 
-yscera for landing gear mechanism will be Initiated. Landing gear Improvement efforts will concentrate on waterlal and 
«mnifacturing techniques investigations which Improve service life ard reduce costs. The Genetic Turbine Enrlne 
Monitoring System project will ne initiated based on the results of the F-100 Engine Diagnostic S/stem project and the 
A-10 Turbine Engine Monitoring System project. 

5. (U) Program to Completion: Thi» is a continuing program. 

6. (U) Milestones:  «#>t Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I64218F Title: Engine Model Derivative Program (EMDP) 
DOD Mission Area:  Close Air Support and Interdiction, #223 Budget Activity:  Tactical Programs, H 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 
Tota1 

Project FY 1981   FY 198?    FY 1983    FY 1984    Additional     Estimated 

Npjlbe-L   Title Actual    Estimate   Estimate   Estimate   to Completion  Costs  
TOTAL FOR PROGRAM ELEMENT    73,£54     38,510     10,254     20,511     Continuing    Not Applicable 

00 BRIEF DESCRIPTION OF ELEMENT AiQ MISSION NEED: The Engine Model Derivative Program (EMDP) Is aimed at filling a 
void which existed in the engine management and acquisition process for ten years. This program will cvvitirt efforts to 

provide Improvements In the specification characteristics (i.e., performance, durability/life, reliability/maintain- 
ability, and reduced risk of development) of in-service engines or those engines which have passed the equivalent of 
a military qualification test. This capability, when combined with new er.gine developments, will ensure that the Air 

Force has propulsion alternatives for near term and far term needs. The only other means today to provide this capa- 
bility Is throve full scale weapon system development. The EMDP will conduct the early engineering development leading 
to a prototype si.^lne. Full scale development will continue in a weapon system ^ elopraent program afrer validation 

cf the requirement for Increased capability. 

<u) BASIS FOR FY 198J REQUEST; Accelerated Mission Testing (AMT) of the F100 EMDP engine in the final design config- 
uration will begin. The purpose of this test, to be completed la 1984, will be to prove durability at an upgraded 
operating temperature thaL could provide a thrust level nominally 15 per cent greater than the F100 (3) Component 
Improvement Program (CIP) which includes a rouble-pass advanced combustor, single crystal turbine airfoils, and a full 

life compressor. In addition to these core components, the engine will incorporate an Advanced Augmentor Fuel 
Management (AFM) system designed to eliminate stau 1/stagnation, the Digital Electronics Engine Controx (DEEC), a prime 
reliable Main Fuel Pump (MFP) and an increased ?low fan. 

(U) Sea level development testing at Pratt 4 Whitney will be conducted and altitude Development testing at Arnold Engi- 
ne t-ring Development Center (AFDC) will be resumed in 1>83 to finalise the engine control logic prior to flight certifi- 

cation, A new effort en the TF53 engine will start in FY 33. Since most of the year will be consumed in program initi- 
ation, more concentrated efforts are planned for FY 84, The derivative TF33 program will provide tin eight to ten percent 
improvement In specific fuel consumption for C-141 and B-52H aircraft with an annual fuel savings potential of 52 million 
gallons. 

'ü) COMPARISON WITH TY 1C82 DESCRIPTIVE SUMMAPY 

FY 1981   FY 1982    FY 1983    FY 1984    Additional 

Actual    Estimate   Eatlmate   SbtLaate   to Completion 
RDT4E 73,905     25,100      TBG Continuing 

(I*) OTHER APPROPRIATION FUNDS:  Not Applicable. 
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Program Element:  #6A218F Title:  Engine Model Derivative Program (EMDP) 
DOD Mission Area: Close Air Support and Interdiction, £223       Budget Activity:  Tactical Programs, #4 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: The Engine Model Derivative Program (EMDP) fills a void which existed in the 
engine development process for ten years by permitting the demonstration of growth potential for current operational 
engines. This function had been accomplished under the Component Improvement .Program until 1968 when Congress directed 
that the Air Force discontinue the practice. Aircraft have historically increased in gross weight at the rate of two 
percent per year following their development. This historical factor, resulting from changes in roles and missions, 
increased th eat, and the incorporation of more on-board equipment, demands that higher engi;u2 performance be available 
to maintain the system thrust to weight necessary to maintain weapon system performance. Until 1979, the only method to 
accomplish this growth engine performance was through a full scale development program. Under the current concept, 
promising advanced component and engine technologies proven under Air Fore advanced development programs will be transl- 
tioned to the EMDP and applied to practice. Early engineering develc .«eat will be accomplished through prototype 
engine demonstration. Full scale dc /elopment will continue under the specific weapon system program after the require- 
ment for increased performance has been validated. This process will greatly enhance the Air Force atllity to respond 
quickly to changing system needs. Propulsion has always been a pacing factor in aircraft system development. EMDP will 
permit the Air Force to selectively pursue ierivatlve engine demor jtret ions early In the development process. Component 
technologies chosen for demonstrating desired increased capability will focus on Improved durability and life, reduced 
co*t, and improved performance. The EMDP will perform the engineering development of fhe upgraded components, integrate 
it '„nto the derivative engine, and conduct the proof test. The program will demonstrate prototype engines to a point 
that prototype new concepts and designs can be incorporated into a follow-on cull scale weapon system development. The 
overall objective of this effort is to maximize long ra^ge benefits in cost and «ystem requirements. It will provide 
for the major design changes in Air Force engines to achieve performance improvements for future prograas including 
F 16, F-15, B-l, r;-130 and C-1A1 aircraft. 

(U) RELATED ACTIVITIES: For the requisite technology, this program irawa gas generator "core" engine technology (high 
pressure compressor, combustor, and high pressure turbine) from Program Eleaent (PE) 63216F, Advanced TurSine Engine 
Gas Generator. Fan, low pressure turbine, and limited engine teot d*;ta are provided by PE 63202F, Aircraft Propulsion 
Subsystems Integration (APSI). Advanced component technology Is also obtained from PE 62203F, Aerospace Propulsion. 
Other principle inputs Including materials processing md compcaent fabrication demonstration come from FE 7801/F, 
Manufacturing Technology Program. Activities conducted by the Navy, Natioral Aeronautic and Space Administration, 
Army, and tb** propulsion industry in-house programs also constitute significant sources of technology. The Kit Force 
am' the N&vy have a broad Memorandum of Understanding for Joint cooperative propulsion programs in areas of common 
interest Component Improvement Program efforts directed toward ertgi,ic flight safety problems, service revealed diffi- 
culties and the achievement of durability goals also complement the long term EMDP development procees. 

(u) WORK PERFORMED 3Y; The program is managed by the aeronautleal Systems Division, Deputy for Propulnon, Wright- 
Patterson AFB, OH. The T56 program is ',eing performed by Detroit Diese". Allison Division, Indianapolis, IN. The growth 
F100 engine program is run by Pratt and Whitney AlVCraft, Government Products Division, West Palm Beach, FL. General 
Flectrio Company, Eveudale, OH is a potential contractor for future effort. 
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Prograra Element:  #64218F Title: Engine Model Derivative Program (EMTP) 
DO!) Mission Area:  Close Air Support and Interdiction, 0213 Budget Activity:  Tactical P7o~g7a^T7~i4" "~~ 

(U) PROGRAM ACCOMPLISHhSNTS AND FUTURE PROGRAMS: 

*• vU) FY 1981 and Prior Accomplishments: Efforts were initiated to significantly enhance ehe performance of the T56 
engine for the C-130 aircraft. New engine components providing a 20-25 percent improvement in the hot day take-off 
power of the engine and a 10 percent reduction in the cruise specific fuel consumption of the engine vere designed and 
tested. Design improvements include new compressor aerodynamics, improved turbine materials and an improved combustor 
fuel injection design. The limited development program for the Alt-rnate Fighter Em>ine/F101X wr.* initiated following 
Congressional direction to transfer funds previously authorized and appropriated for reengining the Navy F-14 aircraft 
to a joint Air Force/Navy engine development effort. The program wes a limited development program which took tht F101 
Derivative Fighter Engine (DFE) engine through a flight cleared engine demonstration and subsequent limited flight- 
tests in an F-16 and F-I4 aircraft. Initial effokts were directed toward fabrication of the new low pressure spool 
hardware (i.e., fa.i and fan turbine); fabrication of a new augmentor; and refurbishment of three engine cores from 
the B-1/F101 engine program, A fan stress test was completed to verity the design of t*;at component. The F101 DrK 
successfully completed a 2000 equivalent mission hour test in May 1981. Flight testing la the F-16 started in December 
1980 and was completed in May 1981. Eleven pilots accoeplished 58 flights for 75 flight hours. Test oblectlves 
accomplished were installation, operability, system performance and usage evaluation. The initial F-14 flight test 
program started in July and went through October. Subreque.itly, th^ Navy decided to have the air vehi-le modified tor 
high stress flight and will conduct additional flight testing which is scheduled for January through March 1982. A 
major revision to thü F100 Engine Model Derivative Program (EMDP) was made it 1981 when the program was -nUrged to 
address durability and operability improvements. A higher airflow fan anc" low volume A/B fuel system are additional 
revisions to the design. 

2. (U) FY 1982 Planned Program: Two major engine efforts will be in their critical stages. A complece engine test for 
'he T56 engine will be conducted. Power section testa of the T56 derivative engine will be completed to verify the 
performance Improvements predicted fro« the r«s.ults of the component rig testing and to verify the durability of the T56 
EMDP power section design. Progra» revisions since the FY 83 planned flight test was deleted include an extensive 
durability evaluation of 600-700 test hours simulating approximately 150C hours of service use. Tfr.e Navy has purchased 
loug lead hardware for a Navy version of the USAF's XT50-100 and alto has signed a contract with Detroit Diesel AlUiai 
(DDA) to develop a marinltel verslcr of the XT56-100 to serve as an electrical power generator engine on Spruance claus 
destroyer.. Our 1982/1983 program will interact with these programs. The F101 DFE effort has transltioned to .he 
Alternate Fighter Engine (AF€) program element (64223) and a full scale development on that program is programmed in 
1983 and 1984. F100 growth engine efforts will be continued with the conduct of extensive Integrated engine ground 
tests. The new augsentor and full control components will be Installed on a flight engine, and comprehensive mission 
oriented cynic testing *iil be conducted A flight test of the interim configuration F100 EMDP is planned for late 
summer FY M. The FY 82 F100 EMDP program is being expanded to include the Congressional add of $17.5 million to 
demon-rate« higher thrust F100. An engine ore t*st at higher operating temperature will be initiated tc verlfv 
performance. Accelerated mission tests will also be trdtlaUd to demonstrate 4000 cycle durability characteristics it 
the higher thrust levels. 
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Program Element:  I64218F Titler  Engine Model Derivative Program (EMDP) 
DOD Mission Area:  Clog? Air Support and Interdiction, #223       Budget Activity:  Tactical Programs, it 

3. (U) FY 1983 Planned Program; Efforts will continue on the derivative F100 engine and the TF33 engine derivative will 
be initiated. The improved cere components will be incorporated into the F100 EMDP design and extensive durability 
testing will be started on the final EMDP design. A 4000 cycle durability test of the final design will be conducted. 
Hardware procurement and design support to integrate hot section component improvements and the advanced fuel manage- 
ment system into the F100 EMDP configuration will be accomplished. Arnold Engineering Development Center planning and 
facility preparation will be conducted to support altitude testing in early FY 8^. Initial design of a derivative of 
the TF33 engine, offering a savings in specific fuel consunptlon of eight to l?u percent with an annual potential fuel 
savings of 52 million gallons, will begin in FY 83. Life cycle cost trade studies will be Initiated. Thermal capping 
of the TF33 turbine package will be completed. 

4. (U) FY 198A Planned Program: The efforts previously initiated on the F100 and the TF33 will be continued. Durabil- 
ity testing will be conducted. Altitude testing of the F100 EMDP design will be resumed In support of planned flight 
tests In the F-15 and F-16 in FY 84. TF33 EMDP activity in i984 will concentrate on design completion and EMDP unique 
part procurement. A preliminary Airframe Integration Study, Steady State Englae Perfotmance Computer Program, and an 
updated Life Cycl-* Cost Analysis will be completed. EMDP engine part detail drawings will be finished and available for 
the Critical Design Review which would be held early in FY 85. Development testing will also start in FY 84 with receipt 
and test preparation of the performance demonstration engine. Tsst objectives will include mechanical Integration and 
performance verification. 

5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. (U) Resources: Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #64220F 

DOD Mission Area:  Escort, Stand-Off & Counter C3, #372 

(U) RESOURCES (PROJECT LISTING) ($ In thousands): 

Project FY 1981* 
Number   Title Actual 

TOTAL FOR PROGRAM ELEMENT 5,507 
2066     EF-lilA Development 5,407 
2687     Operational Flight Trainer 100 

* FY 81 funds contained in PE 27252F 

FY 1982 

Estimate 

9,165 

3,065 
6,100 

Title:  EW Coitnter Response 
Budget Activity:  Tactical Programs, #4 

FY 1983 

Estimate 

27,335 
2,735 

24,600 

Total 
FY 1984   Additional     Estimated 
Estimate  to Completion  Costs  

22,217 

2,517 
19,700 

12,866 
8,066 
4,800 

231,583 
176,283 
55,300 

<U> BRIt-F DESCRIPTION OF ELEMENT H.ND MISSION NEED:  This prograr. provides for the Research, b-velopmenr., Teet, and Evalu- 
ation and integration or the ALQ-99E jamming subsystem into F-iliA aircraft converting them into EF-illA Tactical Jamming 
System aircraft,  The EF-lilA is being developed to provide world-wide defense supptession jtiaming in supoort of United 
States and Allied Tactrcnl Strike Force operations.  Procurement Is for 42 modification kits and two Operational Flight 
Trainers. 

BASIS FOR FY 1983 RDT&E REQUEST:  Funding is required for basic updates to aircaft electronic counrenneasiires *JS~ 
systems to incorporate minor hardware and teftwsre development efforts tof 

 | Includes funds for the dev?±op*ent of an Operational Flight Trainer.  Development cost estimates 
art derived from prior year System Prograa Office estimates using the RCA price model. 

(Ü) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT«,E 

Procurement (Aircraft PC #272527)* 

<U> OTHER APPROPRIATION FUNDS: 

Procurement  (Aircraft)* 
(Quantities) 

Military Construction 

Operation and Maintenance (Mod Inatcll) 

* Includes Initial Spares and simuVstor 

FY 1982 FY 1983   FY 1984 

FY 1981    Estimate Estimate  Estimate 
5,400     14,500    19,200 

272,500    264,300 202,700 

262,800     270,600 206,400 

(12)       (12) (9) 
2,390 9,150 

17,300      30,300 54,000    69,000 

Total 

Additional     Estimated 
to Completion  Costa 
25,200 

0 

37,900 

219,100 
1,046,600 

1,081,400 

11,540 
182,900 
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Program Element:  #64220F 
DOD Mission Area:  Escort, Stand-off & Counter C3, #372 

Title:  EW Counter Response  
Budget Activity:  Tac tleal ggogiams 

(u) DETAILED BACKGROUND AND DESCRIPTION:  Aircraft of the tactical forces a~e unable to counter the entire radar threat 
spectrum with on-board electronic countermeasures (ECM) subsystems due to space, weight, and power limitations.  On- 
board tactical ECM subsystems are primarily directed against the enemy's terminal weapon control radars. The mission 
of degrading surveillance, acquisition, and ground control intercept radars must be accomplished bv tactical support 
jamming forces.  Studies by the Department of Defense and United States Air Force have concluded that the most effective 
means of providing the required jamming would be through integration of the ALQ-99 jamming subsystem with the F-lllA 
aircraft.  This combination meets the requirements without recourse to expensive and time consuming development of 
a new weapon system.  This program also takes full advantage of experience gained with the existing Navy EA-63 system, 
incorporating improvements where they will be most effective. 

(U) The purpose of this program was to develop, test and evaluate the EF-111A Tactical Jamming System to demonstrate 
the system's operational performance prior to a production decision anJ to maintain operational effectiveness throughout 
the system's service life.  One inventory F-1HA aircraft was modified to incorporate updated ALQ-9SE ECM subsystems 
including receivers, computers and ten high-power transmitters with dtrectlonal/steerable antennas,  rlodified ALR-62 
Terminal Threat Warning and ALQ-137 Self Protection Subsystems were also incorporated.  Receiver antennas were isolated 
from the transmitter antennas by locating them In a new vertical fin.  A seetmJ inventory F-lliA was modified to the 
EF-111A form factor and was used for the airworthiness certification and to certify the tail fin design.  The Defense 
Systems Acquisition Review Council III Memorandum directed a phased production prograss tied to demonstration of 
operational suitability with deficiency corrections incorporated.  The Secretary of Defense approval of full r.ite 
production was based on  excellent test results where the EF-111A surprised all thresholds and goals set for the 
test.  Efforts to update system effectiveness are planned to counter continuing technical advances in existing and 
new hostile coitmand and control radars and surface-to-air mispile acquisition radars. 

Between 1974, the design point of rb? EK-lllA, and 199S,^ 

The EF-lliA alno will provide the|~ ~]   The 
capability of this jamming to counter the threat must be maintained to ensure the effectivneaa of this defense sup- 
pression system. 
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Program Element:  #64220F 
DOD Mission Area:  Escort, Stand-Off & Counter C3, #372 

Title:  ZW Counter Response  

Budget Activity:  Tactical Programs,~74~ 

(Ü) RELATED ACTIVITIES:  Ihe united States Navy developed the ALQ-99 electronic countcrmeasures (ECM) subsystem under 
Program Element (PE) 25674N, EA-6B, for Installation in the EA-6B aircraft. Warning and Self Protection Equipment from 
PE 64738F, Protective '"ystams, are being ustd.  The development and production of a second generation receiver/proces- 
sor Is intended to be a joint Air Force/Navy effort.  The EF-111A System Program Office is reviewing existing recover/ 
processor development efforts to determine their suitability for use in the EF-111A 

(•I) WORK PERFORMED BY:  Aeronautical Systeus Division, Wright-Patterson AFB, OH is responsible for management of the 
EF-111A program. The program was competitive.  T'.ie winning bidder was Grumman Aerospace Corporation, Bethpage, NY 

(airframe and electronics).  Prime subcontractors are: Airborne Instruments Laboratory, Deer Park, Long Island, NY 
(ALQ-99 receiver); Raytheon Company, Goleta, CA (ALQ-99 Band 4-? transmitters and exciters for all bands); Astronautics 
Corporation of America, Milwaukee, WI (displays); American Electronics Laboratories, Cobaar, PA (ALQ-99 Band 1 and 2 
transmitters); International business Hachines, Oswego, NY (Computer); Sanders Associates Inc, Nashua, NH (Self-Pro- 
tectlor Subsystems); and Dalmc Victor, Bclraont, CA (Threat Warning Subsystems). 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

!" (u) II  *981 and Py*or Accomplishments: The EF-lllA program was fir<*t funded in late FY 1973 for proposal solicita- 
tion, evaluation, award of dual design definition, and brassboard equipment demonstrations.  Dual design definftion/risk 
reduction study contracts with the Grumman Aerospace Corporation and Gene-al Dynamics were completed In September 

.974.  Cruraman's proposal was selected.  A Joint Operational and Technical Review and  a Defense Systems Acquisition 
Review Council (DSARC) II review were conducted In 1975.  Contractor Development, Tent and Evaluation, and Initial 
Operational Test and  Evaluation was completed in April 1978.  DSARC III m-t In December 1978 and, in Febiuary 197?, 
directed a phased production program with production of the first six aircraft tied to successful accomplishment of 
niiestones associated with a suitability demonstration.  The EF-illA surpassed all directed goal** and thresholds, 
and the Office? of the Secretary of Defense approved full rate production on 26 March I960  Twelve modification kits 
were purchased in FY 81 bringing the cumulative total to 21.  Four aircraft" wer«? input fo- modifies, ion in KY 81; 
seven aircraft are in various stages of conversion.  The requirement for two Operational Flight Trainers was validated 

and funded. 

2*    FY 1982 Planned Program:  The production program will continue in FY 1982 with procurement uf 12 additional modi- 
fication kits.  RDT&R funding is required to continue software updates, to develop an Operational Flight Trainer, and to 
initiate development studies necessary to ensure continued capability and effectiveness againot Soviet threat system 
advances.  Effcrts are underway to evaluate the effectiveness of expanded coverage where expansion Is feasible, cost 
effective and will provide a significant increase In defense suppression effectiveness without specifically duplicating 
other efforts.  This effort Is a joint progras with the Navy to expand ard increase ALQ-99E jaimlng capabilities to 
cover additional eneny radars. This Joint effort will develop «. new receiver/proces^or/Jameer system that will allow 
the i-apid detection and identif icat lo.i of thef 
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Program Element:  #64220F 
DOD Mission Area!  Escort, Stand-Off & Counter C3 #372 

Title:  EW Counter Response    
Budget Activity:  Tact tcliTTrog rams, "?4~ 

3. (U) FY 1983 Planned Program:  The final nine modification kits will be procured. Nine aircraft will be de- 
livered.  Software updates and receiver/processor/jammer studies will continue,  "ight million 
in FY 83 RDT&E funds is added to develop the Operational Flight Trainer. 

'*.  (U) FY 1984 Planned Program:  Thirteen aircraft will be input for modification, and thirteen aircraft will 
be delivered to TAC.  Initial Operational Capability will be achieved in November 1983.  Software updates will 
continue.  Receiver/processor/jammer development will begin-  Development of the Operational Flight 
Trainer will continue. 

5. (U) Program to Completion:  The final twelve aircraft wil? be input and the 42nd aircraft will be silvered to 
TAC by November 1?85.  Two Operational Flight Trainers will be procured. Mountain Home AFB, ID will receiv- Its 
Operational Flight Trainer by November 1985.  Upper Heyford, England will receive its Operational Flight Trainer 
by November 1986.  Updates and receiver/processor/jammer development will continue and lead to prod- 
uction and installation In 1988.  This is a continuing program. 

*• W)  Milestones:  Not Applicable. 
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Project:  #2066 

Program Element:  I64220F 
DOD Mission Area: Escort, Stand-off & Counter C3, #372 

Title:  EF-lllA Development 

Title:  EW Counter Response 
Budget Activity:  Tactical Programs 04 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Aircraft of the tactical forces are unable to counter the entire radar threat 
spectrum witn on-board electronic counterraeasures (ECM) subsystems due to space, weight, and power limitations.  On- 
board tactical ECM subsystems ate primarily directed against the enemy's terminal weapon control radars. The mission 
of degrading surveillance, acquisition, and ground control intercept radars must be accomplished by tactical support 
jamming forces.  Studies by the Department of Defense and United Staies Air Force have concluded that the moät effec- 
tive means of providing the required jamming would be through integration of the ALQ-99 jamming subsystem with the 
F-111A aircraft. This combination meets the requirenents without recourse to expensive and time consuming development 
of a new weapon system. This program also takes full advantage of experience gained with the existing Navy EA-6B 

system, incorporating improvements where they will be most effective. 

(U) The purpose of this program was to develop, test and evaluate the EF-lllA Tactical Jamming System to demonstrate 
the system's operational performance prior tc a production decision and to m&lntaln operational effectiveness through- 
out the system's service life. One inventory F-lllA aircraft was modified to incorporate updated ALQ-99E ECM sub- 
systems Including receivers, computers and ten high-power transmitters with directlonal/steerable antennas. Modified 
ALR-62 Terminal Threat Warning and ALQ-137 Self Protection Subsystems were also incorporated.  Receiver antennas were 
isolated from the transmitter antennas by locating them in a new vertical fin. The existing F-lllA Environmental 
Control System was replaced by the larger version from the F-lllD tD handle Increased cooling requirements.  Larger 
capacity F-14 electrical penerstors have also been added.  A second inventory F-lllA was modified tv> the EF-lllA 
form factor and was used for the airworthiness certification and tc certify the tall fin desigi..  The Defense Systems 
Acquisition Review Council III Memorandum directed & phased production program tied tc demonstration of operational 
suitability with deficiency corrections incorporated.  Thfc Secretary of Defense approval ot full rate production wa« 

based on excellent test result where the EF-lllA surpassed ali thresholds and goai* set for the test.  Efforts to 
update to enhance system effectiveness are planned to counter continuing technical advances in existing and new 
hostile command and control radars and surface-to-air acquisition radars. 

Between 1974, the design point of the EF-lllA, and 1995, r 

The EF-lllA wiU also provide the I .4 The capa- 
bility of this jamming to counter the threat mus: be maintained to ensure the effectiveness of this defense suppression 

system. 
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Project:  »2066 

Program Element:  #64220F 
DOD Mission Area: Kscort, Stand-Off & Counter C3, #372 

Title:  EF-111A Development 
Title:  EW Counter Response 

Budget Activity:  Tactical Programs, #4 

(U) RELATED ACTIVITIES: The united States Navy developed the ALQ-99 electronic counterraeasures (£CM) subsystem under 
Program Element (PE) 25674N, EA-6B, for installation in 'he EA-6B aircraft. Warning and Self-Protection Equipment from 
PE 64738F, Protective Systems, are being used. The development and production of a second generation receiver/proces- 
sor is intended to be a joint Air Force/Navy effort. The EF-111A Syntem Program Office Is reviewing existing receiver/ 
processor development efforts to determine their suitability for use In the EF-1UA. 

(Ü) WORK PERFORMED BY: Aeronautical Systems Division, Wright-Patterson AFB, OH 1» responsible for management of the 
Tha program was competitive.  The winning bidder, was Grumman Aerospace Corporation, Beth^age, NY 

Prime subcontractors are: Airborne Instruments Laboratory, Deer Park, Long Island, NY 
EF-111A program, 
(alrframe and electronics). 
(ALQ-99 receiver); Raytheon Company, Goleta, CA (ALQ-99 Band 4-9 transmitters and exciters for all bands); Astronautics 
Corporation of America, Milwaukee, WI (displays); American Electronics Laboratories, Colmar, PA (ALQ-99 Band 1 and 2 
transmitters); International Business Machines, Oswego, NY (Computer); Sanders Associates Inc, Na-hua, NH (Self-Prot- 

ection Subsystems); and Dalmo Victor, Belmont, CA (Threat Warning Subsystems). 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1 * '°) FY 1981 and Prior Accomplishments: The EF-lliA program was first funded In late FY 1973 proposal solicitation, 
evaluation, award of dual design definition, and brassboard equipment demonstrations.  Dual deslg- definition/risk 
reduction study contracts with the Grumman Aerospace Corporation and General Dynamics were completed fn Septerabc 
1974.  Proposals for the two prototype development programs were evaluated and Grumman'• propo^.tV w.is selected.  A 
Joint Operational and Technical Review and a Defense Systems Acquisition Review Council (DSARC)   re lew were 
conducted In 19*5.  Contractor Development, Test and Evaluation, and Initial Cpe-attonai Test snC  Evaluation was 
completed In April 1978.  DSARC III met in December 1978 and, in February 1979, directed a phased production program 
with production of the first six aircraft tied to successful accomplls'rv?nt of milestones associated with a suitability 

demonstration. The EF-lllA surpassed all directed goals and thresholds, and in the Office of the Secretary of 
Defense approved full rate production on 26 March 1980.  Twelve modifies ion kits were purchased In FY 81 bringing 
the cumulative total to 21  Four aircraft were lap-it for modification !n FY 81; seven aircraft end In various 
stages of conversion. 

*•    FY j982 Planned Program:  The production program «fill continue in Ft  1982 with procurement of 12 additional 
modification kits.  RDT&E funding Is required to continue software updates and to tnltfete development efforts nec- 

essary to ensure conrirued capability and effectiveness again?: Soviet threat system advance»*    Efforts are underway 
to evaluate the effectiveness of expanded coverage where expansion ia feasible, e>*t effective and will provide a 
significant increase in defense suppression effectiveness without specifically duplicating other efforts.  This 
effort is a joint program with the Navy to expand and increase ALQ-99E jamming capabilities to civer additional 
ene») r«dars.  This joint effort^ will develop a new receiver/processor/jammer system that will allow the rapid det#e- 

tlon nnd identification of the[ 
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Program biement:  I64220F 
DOD Mission Area:  ?.scortf Stand-Off & Counter C-, #372 

Title:  EF-111A Development 

Title:  El? Counter Response 
Budget Activity:  Tactical Programs, T4 

C 
3. (U) FY 1983 Planned Program:  The final nine modification kUs will be procured.  Nine aircraft will be delivered. 

Mino» software updates minimal end receiver/processor/jammer study efforts will be conducted with the programmed 
$2.7M R&D funds. 

4. (U) FY 1984 Planned Program: Thirtsen aircraft will be input for modification, and thirteen aircraft will be 
delivered to TAC. Initial Operational Capability will be achieved in November 1983. Threat respons've software 

uodates will continue with the $2.7 P&D funding.  Receiver/processor/Jammer development will begin. 

5. (Ü) Program to Completion:  The final twelve aiicraft will be input sM the <»2nd aircraft will be delivered to TAC 
by November 1985.  Updates and »ecei'-er/procesuor/jammer development will continue and lead to production 
and Installation In 1988.  This is a continuing program. 

6.  (U) Milestones. 

A. Phase IB Contract Award 
B. Preliminary Design Completed 

C. 'lnal Design Completed 
D. Avionics Equipment Development Completed 
E. Aircraft #1 (Less Tactical Jamming Systems avionics) 
F. Fabrication of Avionics Set Completed 
C. Aircraft #1 (Less TJ3 avionics) First Flight 
H. Bench Avionics Integration Completed 

I. Simulator Testing Completed 
J. First  ?ull-up Airborne Avluuic* Performance Test  Completed 
K. Flight Teat Evaluation Completed 
L. Dcfeuse System Acquisition Review Council (DSARC) III Completed 

M. DSARC III Memorandum 
N. Initiation of Phased Production/Suitability Evaluation 

0. Final Milestone/Full Production Decision 
P. Completion of Support Equipment Development 
Q. Deliver First Aircraft 
R. Initial OperatlonalCapabllity (IOC) (18th Aircraft) 
S. Full Operational Capability 

* Date presented in FY 92 Descriptive Summary 

Date 

Jan 1975 
Nov 1975 
Arg 1976 
Oct 1976 
Feb 1977 
?eb 1977 
Mar 1977 
Kay 1977 
Jun 1977 
Jun 1977 
Apr 1978 
Der 1978 
Feb 1979 
Mar 1980 
Mar 1980 
Jun 1981 

*<Jui 81) äov !98l 
Nov *983 
Nov 1985 

673 

-   *:*■. 



Project:  J2066 

Program Element:  I64220F 

DOD Mission Area:  Escort, Stand-Off & Counter C3, #372 

(l*> EXPLANATION OF MILESTONE CHAHCE 

Title:  EF-1UA Development 
Title:  EW Counter Response 

Budget Activity:  Tactical Programs, T4 

Deliver of first production aircraft was delayed for additional testing at Rome Air Development Test Range at 
the request of Aeronautical Systems Division, S/< *em Program Office. 

7. ('J) Resources." 

RDT&E 

Procurement 

FY PJ 

Actual 
~T,"W 
262,800 

FY 82 

Estimate 
3,06*1 

270,600 

8. (U) C^taparlson with FY 1981 Descriptive Summary: 

RDT&E 

Procurement 

5,500 

7.72, >O0 

i4,500 

264,300 

FY 83 

Estimate 
XT3T- 
206,400 

19,200 1/ 

FY 84 
Esrlmate 
"2,5lT~ 

f-adit lonal 

~8,C66 

25,200 

202,700 

Total 

Estimated 
Costs 
176,2P3 " 

1,043,500 

219,100 

1,046,600 1/ 

U    The ?Y 83 estimate changed from $19,200 thousand to $2,643 thousand due co a breakout In FY 83 of the Operational 
Flight Trainer (OFT) as a separate project wiihin PE 6*220/. THi overall increase In the progras element fundlv,- 
from $19,200 thousand to $27,243 thousand resulted fro« *n Increase in development costs for the OFT.  ;>tn «IDT&P 
funding tor the progr«» *lcxe«t increased fro« $219,100 thousand to $231,838 thousand as a result of the Increased 
OFT development costs. Total procurement funding tor  the program element decreased from $1,0,6,600 thousand to 
TI,043,858 thousand as a result of repricing project 2066. 

6B0 

V ::-»*, 



Project:  »2632, 
Program E'ement: #64220F 

DOD Mission Area:  Escort, Stand-Off & Counter C3. #372 

Title: Operational Flight Treiner 
Title:  EW Counter Response 

Budget Activity:  Tactical Programs, T4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Tactic«! Air Force requires development of *n Operational Flight Trainer 

to facilitate training of both pliot and electronic warfare officers In a new and unique mission.  Requirement for 
this equipment ie supported by absence of available training ranges In the free world, transfer of duties required 
in varying mission profiles and restrictions on peacetime flight which preclude realistic operation of electronic 
warfare equipment. 

(Ü) The Operational Flight Trainer will be a two place simulator which will be capable of simulating Central European 
radar environment and all flight profiles of the EF-lilA. 

(U) RELATED ACTIVITIES:  Not Applicable 

<U> WORK FERFORMED BY:  Not Applicable 

(U> PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l* (U^ FY 1981 and Prior Accomplishments:  A request for proposal was released in FY 81« 

2' (u) FY 1982 PfogrQtt.:  Contract will be awarded am*  development will begin. 

** <U) FY 19B3 Planned Program:  Operational Flight Tramer development vtU cont?t*,«e; *24.6 milUor, in FY 84 
RDT&K funds Is lor continued development of the Operacioi«I Flight Tralnc**. 

4- 'b> KY 1984 Planned Program:  Operational Flight Trainer development will continue; $19.7 million in KY 84 
RDT$E fenda will be used to continue developusent of the Operational Flight Trainer, 

5. (U) Program to Completion:  Complete development of the first Oftrationel Fllgnt Trainer i»nd deliver it to 
Mountain Home AFB, ID in Nov H8S.  Begin procurement of  a second Operational Flight Trailer in FY 1985 with 
delivery to Upper Heyford, England In Ncv 1986. 

ft. (• ) Milestone*: 

TAC SOC No. 315-7? 

Aircrew Training Device Amendment 
Validate OFT Requirement 
Contract Award 

Put« 

30 Apr 73 
29 Jul 77 
31 Jan 78 

Apr 0? 
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Project:     #2687, 
Program Elenient: #64220F 

DOD Mission Area: Escort, Stand-Off & Counter CJ #372 

Freliminary Design Review (PDR) 
Critical Design Review (CDR) 
Fabrication 
In-plant Test 
Exercise Production Option 
Teardown, Pack, Ship, Install, Test 
First Trainer Ready for Training 
Second Trainer Ready for Training 

Title: Operational Flight Tra1ner 
Title: EW Counter Response 

Budget Activity: Tactical Programs, #4 

Sep 32 
I  Qtr FY 84 
4 Qtr FY 83 - 3 Qtr FY 84 
3 Qtr FY 84 - 3 Qtr FY 35 

Nov 85 
3 Qtr FY 85 
1 Qtr FY 86 
1 Qtr FY 87 

7. (U) Resources: 

FY 1981 
Actual 

100 

Fx 1982 
Estfaate 

6,100 

FY 1983 
Estimate 

24,600 RDT&E 

Procurement (PE 27232P) 

8- W Coaparisloa with FY 1982 Descriptive Summary:  Not Applicable 

FY 1984 
Es tlg*tg 

19,700 

Additional 
to_Complete 

4?8C0 

>7,900 

Total 
Estiaated 
Costs  

55,300 

37.9CK) 

m2 
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Budpet Activity:   Tac*:^caJ__ Program #4  
Program Element: #2725;>F/64220F,~£FrllIA ' 

Test and Evaluation_gata 

1. (U) Development, Test and Evaluation: The grouud test portion o>' trie EF-HlA Tactical Jamming System Development, 
Test and Evaluation be^an at Gruraman Aetospace Corporation, Rethpage, New York, in March 1975. The goal was system 
integration and acceptable performance for those development efforts directed by Defense System Acquisition Review 

Council II prior to flight test to ensure that new or modified subsystems met contractural »pacifications- Tests 
conducted at contractor facilities under laboratory or mockup conditions included evaluations of he enviroraeiiisl 
control system, modified electrical power system, antennas And radomes associated with new equipment, reliability, 
afrframe vibration and retained F-I11A avionics systems. Air Force software support and fully developed support equip- 
ment were not available for this phase due to Defense System Acquisition Review Council U direction. This was based 
on the cost associated Pith support equipment development -and the need to verify EF-iltA effectiveness prior to obli- 
gating funds associated with these areas. Peculiar ALQ-99E intermediate level maintenance and software support was 
provided by the * -on tract or during Development, Test and Evaluation. This affected the quality of information available 
for the production decision and resulted in continued testing after Defense System Acquisition Review Council til. 
Specific tost and evaluation capabilities built exclusively for the support of EF-lllA Development, Test and Evaluation 
include a System Integration Test Station for software testing and total system integretion, a crew station mockup 
for human factors evaluation cf cockpit control and display adequacy, and operator procedures. Government ov.ned 
facilitiiy used include the National Aeraautlcs and Space Administration wind tunnels (fcr aerodynamic loads and 
flutter tests), the Department of Defense Anechoic Chamber (for electromagnetic interfere.22 and compatibility Investi- 
gation) , thj Electronic Warfare Ground Simulators (for antenna pattern testing/or;.iraizatlon), th« Rome Air Development 
Center EF-lllA antenna pedestal (for antenna pattern testing/optimisation), the Air Force EgUn Test Range and trie 
Westeva Test Rang« (for ALQ-iSE isceiver and transmitter performance evaluation). The Grumman Electronic Warfare Test 
Range was used to obtain broad-based engineering data. Government test facilities and ranges used during Development, 
Test ana Evaluation did not differ significantly from those uoed during Initial Operational Test and Evaluation. 
Aitborne testing utilized two EF-lilA prototype aircraft. Overall air vehicle Development, Test and Evaluation testing 
was performed from 10 March to ?Z June 19/7 using in EF-lllA prototype modified to thfc propose structural configura- 
tion but without peculiar EF-lllA avionics. This tenting concluded that a tall fin redesign was necessary. The second 
FF-lllA prototype vehicle w*s u«sd for contractor avion!- system and subsystem Devekpracnt, Tost and Evaluation between 
17 May and 30 September 1977. This vehicle differed from the airworthiness vehicle in that all avionics subdys»etns 

♦re installed. System and subsystem components were identical to those intended for use in the production EF-1UA 
except fo- the ALR-23 Infrared Warning Receiver whicn was deleted in the production configuration. The corfiguration 
of other sysreaa evaluated during Development, Test and Evaluation have been altered slightly from the original config- 
uration its a result of corrections to deficiencies identified during this a;id other phases r<* the flight test. Specific 
components added to the modified F-111A airfrarae included the AUJ-99E Jammer Subsystem, the ALR-62 Terminal Threat 
Warning System, the ALQ-13/ Self Protection System, a new Environmental Coding System, revised right reat aircrew 
station, and updeted generators from the F-14 aircraft. 
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Budget Activity:   Tactlclal Programs, #4 
Program Element: 6422QF - Tactical Jamming System - 

?. Operational Test and Evaluation: The Initial Operational Test And Evaluation cf the EF-lllA Tactic.il Jamming 
System was conducted October 1977 - April 1978 by the Air Force lest and Evaluation Centrr. The EF-111A Initial 
Operational Test and Evaluation Final Report wss published in August 1978. The aiicraft was flight-tested fn the 

oarrier/standoff and penetratlcn/escort raisrlon roi»^. The close air awpport and battlefield interdiction ttlfislon 
roles Were evaluated at the Afr F.rce Electronic Warfare Evaluation ^insilator. The following is a summary of the 
Initial Operational Test and Evaluation results and conclusions. The EF •llIA's performance in the standoff/barrier 
role was determined to be excellent. The EF-lllA's performance in the penetration/escort role supporting deep strikes 
was determined to be satisfactory to excellent. When supporting battlefield interdiction missions at the Air Force 
Electronic Warfare Evaluation Slutlator the EF-lllA'b psrformance was satisfactory. In addition to the EF-lliA's 
jamming effectiveness, the Initial Operational Test and Evaluation included evaluation of the ALR-62, ALQ-137, human 
factors, aircraft performance, internal ^lectromegnetic Interference/Electromagnetic Compatibility, external Electro- 
magnetic Int^rferertce/Ei.e.otromaenetic Compatibility, and software.  Results In each of these areas a«*e: [' 

,' the AI,Q-13/ performance was satisfactory; the tinf;le Electronic Warfare Officer 
concept was validated. The displays, controls, and cockpit configuration were determined to be satisfactory; however, 
bowe man/machine interface software Improvements were recommended. Aircraft performance was satisfactory. Internal 

Elacf.ronif.pnettc Interference/Electromagnetic Compatibility was undetermined due to the ALR-62 not tvelng in a configur- 
ation for testing. External Electromagnetic Interference/Electromagnet!:: Compatibility was minimal and determinrd to 
be satisfactory. The ALQ-99E and ALQ-137 software performance was sacisfactory. Reliability was evaluated in two 
areas: Mission Completion Success Probability and hardware reliability. Mission Completion Success Probability was 
satisfactory. Peculiar subsystem reliability was satisfactory 1/ 

j No significant degradation occurred in the systems common to the F-111A. Maintainability 
was evaluated in terms of Maintenance Man Hours per Flying Hour values measured in a steril« teyt environment, uslnf» 
contractor support, were satisfactory; £~ 

"] The Logistics Compos- 
ite Model was used to estimate maintenance manpower requirements for the current and a mature system. They were 
satisfactory. Software aupportablllty was determined to be deficient, but correctable to satisfactory. Due to the 
number and possible impact of deficiencies identified in Initial Operational Test and Evaluation, the Office of Ü1.2 
Secretary of Defense directed the Ail Force to complete a suitability demonstration to provid« additional decision 
data. The additional operational testing of the Er'-UIA Tactical Jamming System vas conducted as a Folluw-on Test and 
F.vhluatlon managed by Air Force Test and Evaluation Center. The primaiv purpose of the Follow-on Test and Evaluation, 
us directed in a 10 February 1979 Office of the Secrjtary of Defense mei&o to the Secretary of the Air Force, r/as to 
evaluate system reliability and maintainability using Air Force maintenance personnel. Flight testing w*»q initiate 
at Mountain Home Air Force Base during April 1979 and wa^ planned to end In October 1979. Reliability data was col- 
lected during the entire test. Maintainability data was gathered from 1 June through 31 October 1979, &s the period 

Ic April through 31 May 1975 was ««ted for training Air Force maintenance personnel. Although the test was prlfltarV* 
designed as a suitability assessment, some *»flectiveneas testing was conducted. Laboratory tewting ?c compare the 
effectiveness of the ALQ-99E and the ALQ-137 In performing the self-protection role was conducted at the Air Forcp 
Electronic Warfare Evaluation Simulator.  Similar testing with vhe ALQ-99E and ALQ-137 Installed in the prototype 

684 

■y. *•-«** , 



Budget Activity:   ".actleal Programs, #4 
Program Element:  64220F - Tactical Jamming System - 

EF-111A test aircraft war also conducted against radar siuulators on the Nellis ranges.  Flight testing was also con- 

ducted to evaluate the performance of the ALR-61 in an internal (ALQ-99E/ ALQ-137) and external (F-4 aircraft with 
ALQ-119 self protection electronic countermeasures pods) electronic countsrmeasures environment.  Flight testing was 
completed on 14 November 1979.  The Ait Force Electronic Warfare Evaluation Simulator tests Incurred delays due to 
test system problems, and testing was ccpleted 9 May 19S0.  T1e Defense Systems Acquisition Review Council III memo- 
randum established a flight test goal of 150 flight test hour,* for the collection of Reliability and Maintainability 
data.  Final flight *;ect  results were: 85 missions flown out of 89 scheduled; 261.4 flight test hours accumulated for 
reliability data; 197.6 flight test hours accumulated for maintainability data; a 5.0 !<our Mean Flying Flours Between 
Failure was demonstration f*.r the ALv|"99E (The threshold was 3.0 hours.); Mean Time To Repair for u.c ALQ-99E was 
measured at 3.1 hours.  However, due to to the high skill level of the test team maintenance personnel, a projection 
for a normal jperailonal unit with sotm personnel in a training status w s mnde.  The projection indicated the ALQ-99E 
Me; n Time To Repair could be 4.4 hours (The Follon-on Test Evaluation threshold was 6.0 hors).  The ALQ-13/, which 
experienced two failures in 12) flying hours for an Mean Flying Hours Between Failure of 60.5 hours, was evaluate! as 

satisfactory even t'ough no Follow-on Test pnd Evaluation threshc1/ has beet« established.  Falue removal rate of line 
replaceable units resulting from built-in-test/built-ln-test equipment was 19.2 percent (The Follow-on Test and Evalua- 
tion threshold was 25 percent.)» The measured Maintenance Mhn Hours per Flying Hour was 22.6.  Since these results were 
obtained in a sterile test environment, a projection was caade to estimate the Maintenance 'Ian Hours per Flying Hour 
for a mature system. This estimate was close to the current Maintenance Man Hours per Flying Hour of the F-111A and 
was determined to be satisfactory.  Improvements to correct ALQ-99E software deficiencies discovered during Irltlal 
Operational Test and Evaluation were evaluated and determined tc be satisfactory. Corrections to the deficiencies 

discovereu durin*» Initial Operational Test and Evalua.ion, such as ALQ-99E internal. Electromagnetic Interference, 
ALQ-99E Band 4 transmitter reliability and ALQ-99E po er interrupt, were evaluated rnd determined to be satisfactory. 
Th^ ALR-62 flight testing showed system operation to be; considerably improved when compared to the system's performance 
d'!'ing Initial Operational Test and Evaluation.  The systam experiencedfj 

""|was evaluated as satisfactory even though no Follow-on Operational Test and Evaluation 
threshold was established. The teat report was published in February 1980.  Because all of the data from t,,e Air 
Force Electronic War/are Evaluation Center testing was not available at the time oC publication, t»ome of the Air Force 
Electronic Warfare Evaluation Cen.er test results vere published as an addendum to the final report in August 1980. 
The conpl«*tion. of Phase 7 Fcllow-on Test and Evaluation using production aircraft is planned to be accomplished by Air 
Force Test and Evaluation Center between December 1981 and August 1982. This testing will be accowplls'^ed to confirm 
that  deficiency corrections have been installed in production aircraft and to further assess the operational suitability 
of the sire» »it.  Emphasis will be placed on evaluating equipment whlcn had njt previously been avaUable for testing, 
such as the intermediate level automatic test equipmen1 .  Fcr the EV-1UA Operational Flight Trainer, initial testing 
will be accomplished under a combined Development, Test and Evaluation/Initial Operational Teat and Evaluation Concept. 
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Air Force Test and Evaluation Center will conduct the operational testing.  Testing will consist ol a combined Develop- 

ment Test and Evaluation/Initial Operational Test and Evaluation at the contractor's facility and a dedicated Initial 
Operational Test and Evaluation at the on-site location (Mountain Home Air Force Base, Idaho).  The inHlal Operational 
Te3t and Evaluation will consist of evaluations in the following areas: training capability of the Operational Flight 

Trainer for all tasks assigned Lo it within the training program; Instructional capability of the Operational Plight 

Trainer instructor-operator station; software effectiveness to include the adequacy of computer resources for develop- 

ing mission scenarios, usability and maintainability; availability for training tactical jamming, navigational and 
aeronautical tasks; the capability to accomplish scheduled missions and the impact oi reliability, maintainability 

and logistics supportabillty on availability for training.  The on-slte test will be conducted in a realistic opera- 
tional environment (i.e., use of Operational Flight Trainer to train operational crews using typical training missions 
in the operational facility).  Testing will be conducted with contractor provided maintenance rnd supoor. equipment 

while Air Force observe-? "over-the-shoulder".  The Air Force will use computer resources to generate the mission 
scenarios usea to train aircrews in the Operational Flight Trainer. 

3.  (U)  System Characteristics: 

old values shown below: 
Significant EF-lllA performance parameters with Decision Coordinating Paper thresh- 

A.  ( U )  Characteristic s^ 

Maximum sustained air speed a! 

Sea level (Math Ntmber) 

DCP 
Threshold 

.91 

Achieved 

Values 

1.07 

Testing Accomplished 
By Du r1ng 

Final Operational 

Test and Evaluation 
Air Force Test and 
Evaluation Command 

Final Operational 
Test and Evaluation 

Air Force Test and 
Evaluation Command 

Unrefueled mission radius strike mission 
Mach 0.8/» (Nautical Miles) 

765 77C    Final Operational 
T*"«L and Evaluation 

Air Force Test and 
Evaluation Command 

n. AI.Q-99E Jammer Subsystem 

Fim.l Operational 
Test and Evaluation 

Air Force Test and 
Evaluation Command 

Final Operational 

Test and Evaluation 

Air Forte T^st and 

Evaluation Command 
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Final Operational 

Test and Evaluation 
Air Force Tost and 

Evaluation Command 

!.? 11 ability 

Mean Flying Hour Between Failure (hours)     3,0 

Maintalnabili ty 

Mean Time To Repair, organizational       6.0 
level (hours) 

Final Operational 

Tent and Evaluation 

12.5     Final Operational 

Test and Evaluation 

I.A.     Final Operational 

Test and Evaluation 

Air force Tcf.t and 

Eva ..Mt ion Command 

Air Fore? Test and 

Evaluation Command 

Air Force Test and 

Evaluation Command 
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FY 1983 KDT&E DESCRIPTIVE SUMMARY 

Program Element:  #64222F 
DOD Mission Area: Theater Wide Nuclear Warfare, #242 

(U) RESOURCES ^PROJECT LISTING):  ($ In thousands); 

Title: Nuclear Weapon Support 
Budget Activity: Tactical Program #4 

PR0J2C1 

NUMBER TJ.TLE 

5708      NUCLEAR WFAPON SUPPORT 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 

Actual 

2,240 

2,240 

FY 1982 

Estimate 

1,694 

1,694 

FY 1983 

Estimate 

2,298 

2,298 

FY 1534 
Estimate 

2,059 

2.059 

Total 
Additional    Estimated 

to Completion  Costi_8^_ 

CONTINUING 

CONTINUING N/A 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEEL;  Provides technical guidance to the Department of Energy, and direction 
to the Sforr.h Atlantic Treaty Organization and Canadian Arned Forces to fulfill United States Air Forcr. responsibilities 
related to the development &nd support of nuclear weapon systems. Supports Strategic Air Command required Operational 
Capability 16-M (MX), 12-76 (Air Uunched Cruise Missile), 6-76 (B61 Tactical Bomb), 6-69 (^83 Modern Strategic Romb), 
and Tactical Air Force Statement uf Need 304-77 (Ground Launched Cruise Missile). 

W  BASIS FUR FY 19^3 KDT^E REQUESTS: Provides funds for salaries of the Air Force Weapons Laboratory cadre of civilian 
nuclear weapon specialistb.  Includes funds to perCora Air Force gravity nuclear weapon development. Funds other 

nuclear weapon support activities managed by the Air Fritc« Weapons Laboratory's Nuclear Engineering System Division. 
Cost estimates are developed by the Air Force Weapons Lai^tatcry. 

(U) COMPARISON WITH FY 82 DESCRIFTIVE SUMMAÄV; 

RDT&E 

FY 1981 

l,58G 

FY 1982 

Estimate 

1,700 

FY 1983 

Estimate 

2,100 

Total 
FY 1984     Additional    K*i:Xm*ted 
Estimate    To Completion Cott^ 

CONTINUING K./A 

OTHER \?PR0PRIATI0N FUNDS: 

Procurement * 
B83 Modern Strategic Bomb 
B61 Tactical Bomb 

Opera;Ions and Maintenance * 

8<*3 Modern Stnteglc Bomb 
361 Tactical Bomb 

♦Department of Energy Funded 
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Project:  #5708 

Program Element:  »64222F 
DOD Mission Ar2a:  Thester Wide Nuclear Warfare, #242 

Title:  Nuclear Weapon Support 
Budget Activity:  Tactical Program, #4 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS. 

1. (U) FY 1981 and Prior Accomplishments:  Programs were initiated to develop nuclear warheads for cruise missiles 
(W80, W84), gravity bombs (B83, B61), and intercontinental ballistic missiles (MX, HMIII).  Nuclear certification/compati- 
bility support efforts for the F-16, B-32 Offensive Avionics System, and North Atlantic Treaty Organization trilateral 
aircraft, the Tornado,, were Initiated.  On-going efforts supporting all stockpiled Air Force nuclear weapons continued. 
Nuclear weapon stockpile improvement efforts for the B28 and B61 warheads were initiated.  Engineering development 
of upgraded aircraft monitor and control (AMAC) units for the FB-lil and B-52G,H forces was initiated. 

2. (U) FY 1982 Program;  Continues nuclear weapon development support. The M-X DOD/DOE weapon design and cost 
report was completed and published, and efforts are being initiated to begin engineering development for the MX warhead; 
upgraded W78 warhead was deployed on MM III missiles at Grand Forks AFB, ND, and Minot AFB, HD.  B61-3/4 
tactical bombs were deployed. 

3. (U)  FY83 Planned Program:  All nuclear weapon development support continues.  B-52/cruise missile/short range 

attack missile nuclear certification support efforts will be completed.  B61 3/4 deployment continues.  Upgraded AMACs 
are deployed with the B~b2 at \  FB-111 forces.  b83 development testing is completed.  First full squadron of B-52 aircraft 
equipped with the Air Launched Cruise Missile becomes operational at Griffiss AFB, NY.  Ground Launched Cruise Missile 
first war reserve production occurs. 

4. (U)  FY 1984 Planned Program:  All huclear weapon support activities continue. 

5. (U) Prograo to Completion:  'Not Applicable 

6*  W Milestones  Not Applicable 

7*  C) Resources:  Not Applicable 

8.  (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable 
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Project:  # 5708 

Program Element: # 64222F Title: Nuclear Weapor Support 
DOD Mission Area:  Theater Wide Nuclear Warfare, #242 Budget Activity:  Tactical Program, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Nuclear weapon development» modification, and life cycle support 1? a joint 
Department of Defense and Department of Energy program. Air Force activities which support this dual agency program and 
those which lulflll unique Air Force nuclear weapon responsibilities are performed in this program element. 

(U) Nuclear weapons development responsibilities include acting as the Air Force technical manager during the development 
and modification of nuclear weapon assets, and in the case of gravity bombs, acting as the system program offlc? during 
weapons development (B83, B61-3/4) and major modification (B61, B28). 

(U) Nuclear weapon carrier/compatibility and equipment support programs Include performing th system related technical 
surety evaluations required to nuclear certify new/modified Air Force weapon systems.  Systems presently under study 
Include the B-52 Offensive Avionics System/Air Launched Cruise Missile System, the F-16 fighter, and the North Atlantic 
Treaty Organization trilateral aircraft.  Design responsibility for Air Force nuclear weapons loading snd handling shapes, 
and tor flight and load crew electronic simulators resides in this program element.  Presently under development are the 
B83 loading and handling trainers, and the F-16 nuclear wespnn atore simulator.  Nuclear weapon cargo cle^own testing in 
support of the Military Airllff Command for logistic nuclear weapon movements Is also performed. 

(U) Nuclear loading, delivery, end transport technical orders for all Aiv Force and North Atlantic Treaty OrgonUation 
air delivered nuclear weapons are vritten, published, and maintained in this program element.  Fu.»is are provided by the 
Air Force Logijtlcs Command and Foreign Military Sales funds, on a cost reimbursable basis. 

(U) RELATED ACTIVITIES:  Activities which are related to the warhead development in this program element (FE) include 
t>E 643'2F (MX), PE 64361F (Air Launched Cruise Missile), PE 64362F (Ground Launched Cruise Misfile), PE 63319F (Advanced 
Cruise Missile Technology).  Activities related to nuclear weapon carrier modification/update Include PE U113P (B-52 
Offensive Avlonl :s System), PE 11115F (FB-lllB/C), Pfi 11118F (Short Range Attack Missile), PF 11213F (Mlnuteman Squadrons) 
PE H212F(TITAN Squadrons), PE 64226F (B-1B), and PE 11126F (B-1B). 

<u> WORK PERFORMED BY:  Work is manned and primarily p rformad by the Ait Forct Weapons Laboratory, Elrtland AFB, N.M. 

Flight testing In conjunction with the B83 and B61 programs is performed ac  the Air Force Flight Test Center, Edward« 
Laboratory AFB, CA, employing both Air Force Systems Command and Strategic Air Command aircraft assets. An Air Force 
Weapons operating location at Ramstetn Air Base, Federal Republic of Germany, monitors all work on the trilateral Tornado 
nire raft. 
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FY 1983 RDT4E DESCRIPTIVE SUtfiARY 

Program Element:  I64223F 
DOD MI88Ion Area:  Close Air Support and Interdiction, #223 

11tie:  Alternate Fighter Engine 
Budget Activity:  Tactical Frograms, #4 

(U) RESOURCES (PROJECT LISTING);  ($ in thousands) 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

FY 1932 
Estimate 
"537869 

FY 1983 
Estimate 
94,125 

FY 1984 
Estimate 
83,125 

Additional 
to Completion 

TBD 

Total 
Estimated 
Costs 
21?,119 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION KEEP:  Provides funds to extend the previous, highly successful efforts on 
the F101 Derivative Fighter Engine (DFE) under PE 64218F, Engine Model Derivative Program (EMDP), to exercise the option 
of full scale development and qualify the Digital Electronic Engine Control for the F100 Engine. 

(u> BASIS FOR FY 1983 RDT&E REQUEST:  Provides initiation of full scale engineering development (FSED) of the F101 DFE. 
The FY 83 portion of the program will be heavily hardware oriented.  By the end of the FY V±  effort (transition phase), 
the comiion engine design effort will be completed and the le  signed hardware to support the FY 83-84 CSED will he  on 
<nder.  Also, testing will have been complel   for Ingestion capability and operabiliiy/reliabl)ity improvements brought 
about by minor controls and augwentor changes.  During the latter part of FY 83 this hardware, enough to build/convert 
and support five engines, will be delivered.  In addition, new rotors will be procured for all test engine*. A sixth 
test engine will be procured in FY 83 and delivered in early FY 84.  Thia engine will serve as the engine official quali- 
fication vehicle.  Full scale development of the Digital Electronic Engine Control (DF.EC) for the F100 engine will also 
be Initiated to provide enhanced operabiiity and reduced support costs.  FY 83 efforts on the DEEC include substantial 
flight and ground testing aimed toward substantiating the productionized design and software. 

<u> COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
Actual 

FY 1982     FY 1963    FY 1984  Additional 
Estimate    Estimate   Estimate tc Completion 

35,000       TBD TBD 

Total 
Estimated 
Costs 

Not 
Applicable 

(U) OTHER APPROPRIATION FUNtS:  Not Applicable. 
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Program Element:  I64223F 
DOD Mission Area:  Close Air Support and Interdiction, #223 

Title:  Alternate Flghte' Engine 
Budget Activity:  Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The F101 derivative Fighter Engine (DFE) Program was one of the first programs 
to be included in the Engine Model Derivative Program (EMDP).  The EMDP fills a void which existed in trie engine develop 
ment process for 10 years by permitting the demonstration of potential of derivatives of current engines.  The FiOl DFK 
is a fighter version of the B-l engine, the F101.  It consists of the same core as the F101 with sc,«led technologies ->f 
the F404 In the fan and Augmentor.  The three year EMDP effort on the F101 DFE w/is completed in FY 1981 vlth the F-16 

ana F-14 flight tests.  The test results to date of the F101 DFE have been very successful and have confirmed the design 
emphasis on reliability and durability.  After a series of ground tests simulating 1000 equivalent mission hours for the 
F-16, the hardware exhibited so little wear that the same hardware was tested to 1000 equivalent mission hours for Mio 

F-l**.  The flight tests in F-16 and F-14 test beds have confirmed the altitude tests at the Arnold Engineering Develop- 
ment Center which demonstrated stable, nighly responsive operation throughout the envelop.  The engine performance 
during the technology demonstration meets or exceeds predictions.  In FY 82 this Program Element was Initiated to 

provide a transition to full scale development and to maintain the option of th^ F101 DFE as a competitive alternative 
for a mid-to-late eighties application. 

(Ü) RELATED ACTIVITIES:  This program continues the development of the F101 DFE which was Initiated under Program 
Element 6421&F, Engine Model Derivative Program (EMDP).  The EMDP on the F101 DFE was conducted und r a Memorandum 
of Understandtng with the Navy.  The Navy Is continuing flight tests in an F-l* in  FY 1982. 

(U) WORK PERFORMED BY:  The program is nanaged by the Aeronautical Systems Division, Deputy for Propulsion, Wright- 
Patterson AFB, OH.  The F101 DPE program is being conducted by the General Electric Company, E'cndale, OH. 

(U> PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1*  (u) FY 1981 «nd Prior Accomplishments:  Efforts conducted under EMOP. 

2- *u) FY 1^82 Program:  The engineering efforts on the FKU DFE shifted to system optialration.  The teat program 
will Include ISO hours of resting at the Arnold Engineering Development Center and 400 hours of accelerated mission test- 
ings  Component testing of items such as the fan, turbine, and fuel control will also b^ included.  Long lead for addi- 
tional test hardware will be procured as ,>art of the FY 1982 program.  The production configuration of the F101 DFE will 

be initiated, resulting In a common engine design which can be applied to the F-15, F-16, and F-14 aircraft. 

3- (W) yY 1983 Planned Program:  The FY 83 portion of the F101 DFE program wilt  be heavily hardware otiented.  By the end 
the FY 82 effort (transition phase), the eomon engine design effort will be completed and the redesigned hardware to 
support the FY 83-84 FSED will be on order.  Also, testing will have been completed f^r Ingestion capability an«* opes- 
abillty reliability Improvements brought about by minor controls and augmentor changes.  During the latter part r,f FY 83 

this hardware, enough to build/convert and support five engines, will be delivered.  In addition, new rotors will be 
procured in FY 83 and delivered in «arly FY 84.  Thiu engine will serve as the engine official qualification vehicle. 
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Program Eletnen';;  I64223F 
öOO Mission Are«: Close Air Support and Interdiction, #223 

Tltle:  Alternate Fighter Engine 
Budget Activity:  Tactical Programs, #4 

Full scale development of the Digital Electronic Engine Control (DEEC) for the F100 engine will also be initiated to 
provide enhanced operability and reduced support costs.  F-16 flight testing In early FY 83 Kill evaluate augmentor steady 

state and transient envelope definitions. Alrcr« c  accelerations and climbs will be evaluated as vel? as air starts in 
both the primary and back up mode.  The productionized design will undergo tests at Arnold Engineering Development Center 
(AEDC) and flight tests later in FY 63. 

4. (U) FY 1964 Planned Program:  T^e F101 DFE FSED will contain over 7>0 teut hours, composed of accelerated mission 
tests (AMT) and operability/mechanical performance testing.  There *iil also be additional altitude test effort and 

numerous rig tests to verify .structural/mechanical characteristics.  Official qualification will be completed in September 
1984.  F-16/F-15 fight testing will be supported with engineering and hardware throughout FY B3 and 84. Qualification 
of the F100 DEEC will be completed with additional AEDC tests and operation«! evaluation. 

5. (U) Program to Completion: Program completed in FY 84. 

6-  <u) Milestones:  Not Applicable. 
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FY 1983 RDT&E IESCRIPTIVE SUMMARY 

Program Element: I64247F 
CoD Mission Area: Air Warfare- Supportt #?25 

(U) RESOURCES:  (Project Listing) ($ In thousands) 

Title: Modular Automatic Test Equipment (MATE) 
Budget Activity: Tactic-tl Programs, #4 

Project 
Ncrcbe r Title 

FY 1981  FY 1982  FY 1983  FY 1984   Additional 
Actual   Estimate Estimate Estiante  to Completion 

Total 
Estimated 
Costs 

Not Applicable TOTAL FOR PROGRAM ELEMENT       12,650*  20v224   34,580   17,578     Continuing 

* FY 19dl and prior year funding for advance development was contained in Program Element 63247F. 

(U> BRXEF DESCRIPTION OF ELSMCNT AND MISSION NEED:  Previous and current aeth>ds used to specify, design, build and 
support automatic test systems have resulted in a proliferation of equipment, inadequate operational reliability and 
supportaullity and excessive lifeeycle cofts. Aircraft availability (force -eadlness) has suffered because of malfunc- 
tioning automatic test equipment at all levels of maintenance. The Modular Automatic Test Fqulpment (MATE) program has 
developed a set of guides which delineate a standard architecture and a management system for automatic test system (ATS) 
aqiilslrion tnd support t!.at will establish a framework for the acquisic ors and support of future Air Force automatic 
test systeno.  Implementation and use of the MATE system as defined in tue guiies 'fill result In automatic test system? 
which meet Air Force readiness requirements and standard interfaces. This will assure adequate support for our forces 
and, at the same time, simplify the support of automatic tesi systems aM  control proliferation of hardware and software 
it both the module and weapon system levels.  The first applications of the Modular Automatic Test Equipment system will 
be the Intermediate Automatic Test System (IATS) for the A-10 Inertial Navigation System (INS) and the Depot Automatic 
Test System for Avionics (DATSA). The acquisition of automatic test equipment for these systems is being supported as 
part of the Modular Automatic Test Equipment engineering development program. 

<u>  BASIS FOR FY 1983 RDT&E REQUEST:  Includee funding for the deve'opment of the MATE system i.t\d  its application to the 
A-10 Intermediate Automatic Test System for Avionics (IATS) to support the A-10 Inertial Navigation System (INS) as weil 
AS technical assistance for the development of the Depot Automatic Test Syitem for Avionics to reolsce th-a aging General 
Purpose Automatic Test System ("PATS) currently in use. The CPA1S equlpmenc currently tests avionics components fro« 
the C-141, F~4, F-lll, F-105 ano F-106 aircraft. CPATS become« non-snppcrtable In 1985.  Replacement of this systec is 
essential foi maintaining operational readiness of these aircraft.  SimUarJy, the A-10 INS IATS will allow the Air Force 
to saintaln this system in the field withe it contractor support and thereby attalr. th<* required readine/,* posture. Coat 
estimates are basel on parametric cost analyses as of July 1961. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE StZHHARY 

FY 1981 
FY 19?I 
Estimrt« 

?i  i?83 
Estimate 

FY 1984 
Estimate 

ROT«. 13,700 

14 

20,'00 35,800 

Additional 
to Cocplotion 

29,500 

Total 
Estimated 
Costs 

110,100 

69' 

s    ■ 

;** 

' "WBgl.  ..JJLJ.. - JIHIUI 



» ! 

Program Element:  #64247F 
DoD Mission Area: Air Warfare Support, #225 

Title:  Modular Automatic Test Equipment (MATE) 
Budget Activity: Tactical Programs, #4 

(Ü) OTHER APPROPRIATION FUNDS: 

FY 19G2  FY 19C3  FY 1984  Additional 
FY 1981  Estimate Estimate Estimate to Completion 

Total 
Estimated 
Costs 

A-10 INS IATS 

Procurement * (aircraft) 
(Quantity) 
27131F 

* Includes initial spares 

20,000 
(13) 

37,000 
CM 
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Program Element:  I642A7F Title:  Modular Automatic Test Equipment (MATE) 
DoD Mission Ar«»a: Air Warfare Support, #225 Budget Activity:  Tactical Programs, #4 

(U) DETAILED BACKGRO^m aND DESCRIPTION:  Th* requirement for automatic teat systems (ATS) to maintain sophisticated 
electronic systems has been confirmed by government and industry studies conducted over the past several years.  It 
Is agreed that automatic test equipment it essential to mission effectiveness.  Without properly functioning avionics, 
combat aircraft do not fly. Although the Air Force spends over one billion dollars annually to design, acquire, *nd 
support ATS, the equipment is complicated to operate, malfunctions often, and is difficult to oaintaln.  Faults In elac 
tionic equipment detected at the flight line or intermediate shop too often cannot be duplicated when the equipment Is 
returned to the depot for repair. Hence, equipment is recycled In the supply lines anJ not. available for -se or. aircraft. 
The studies alsc identified proliferation of test equipment as a  reason for the high cost and unreliability of ATE. For 
example, there are over IOC different computers in the Air Force ATS inventory, «ach with it» own unique maintenance 

and repair manuals and spare parts list. Air Force attempts to solve ATS problems through management initiatives 
have not been effective.  The MATE program was established and funded in FY ltä73 to integrate management and technical 
answers to ATS problems.  In June 1978 the Systems Management Division of Sperry Corporation» and the Integrated Logistics 
Suppt rt Division of the Vestlnghouse Electric Company were awarded fixed price contracts to perform the system defini- 
tion phase of the MATE program. The contracts included survey/study and study/verification segments and concluded wit!. 
a demonstration segment in caily 1981. Based on the results of these contracts and proposals for the engineering devel- 
opment program, Sperry wan selected to perform full ara'e development of the MATE system and to develop the automatic test 
syntera for th« A-10 Inertia! Navigation System (INS).  Sperry will finalize the guide books which were submitted in 
draft form cs part of t*ie system definition contracts and develop the software needed to Implement the guide books.  The 
finished guide books will incorporate the lesions learned from previous ATf. acquisition program» and the MATE/A-10 engi- 
neering development and DATSA programs. This will provide the basis* fci acquisition and support of future A!r Force 
automatic test systems. The first systems selected for MATE application include: the A-10 Inertlal Navigation System 

and the replacement for the General Purpose Automatic Test System (GPATS) which Is used at depot level to teat systems 
from the C-141, F-lil, F~4, F-10;> and F-10S. This *et of applications will provide an operational teat and evaluation 
of the application of the KATE system to the autistic test system aqu'e^tIon/development process.  During the develop- 
ment of the MATE system for the A-10 INS, the Air Forre will buy contractor support for the A-10 INS. Any slips In 
the current MATE schedule will delay the date on which the Air Fsrce can support ;he complete A-10 system without 
baying additional contractor support in the field.  Current estimates show that, application of the MATE system will 
save at least 15 percent (over $150 million pe»* year) on automatic test equipment life cycle costs. 

(U) RELATED ACTIVITIES;  The Navy assigned a full time representative to the MATE ?ronis Office in «sarly 1979 tv, make 
sure MATE stay« attuned to their needs.  The Na*y developed built-in test design gjldes and the fault isolation/!ault 
detection work being dorr  ar the Air Forte Rome Mr  Development Center will provide a b*iia for dv-Msfms concerning 
the partitioning of t**st functions between the ATS a..d built in test equipment.  Program Element (PE) *713'F will 

provide lands for procurement of up to 2c A-10 t!J3 automatic test equipment stations. Other related program element* 
include: PE 62204F, Aerospace Avionics, Project $c. 2003, Avionics System Design Technology, snti Prolect Nc. 6069, 
Electronic Device and Circuit Technclogy; PE 63253F, Advanced System Integration Demonstration (PAVE PILLAR), PE 
64219F. integrated Dlglt.nl Avionics; PE 64201F, Project No. 2560, JOVIAL Language Control Facility, and Project No. 
2297, So'twere end Computer Standardization. To prevent duplication all cognisant Army, Navy and Air Force organization 
are supplying inputs to MATE program guides review*. The MAT» rrogra» Office supports t.m  Jolr?. Logistics Comm»ndet?i 
(JLC) Panel on Automatic Testing as funds and personnel permit. 
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Program Element:  #64247? Title:  Modular Automatic Test Equipment (MATE) 
DoD Mission Area: Air Warfare Support, #225 Budget Activity: Tactical Programs, H ' 

(U) WOHK PERFORMED BY:  This program is being implemented by the Support Equipment Systems Program Office of the Aero- 
nautical System Division at Wright-patterson AFB, OH,  Supporting laboratories are the Air Force \vtonics Laboratory 
located at Wright Patterson AFB, OH and the Rome Air Development Center at Griffiss AFB, NY,  The system definition 
contractors ';ere the Sperry Corporation, Great Neck, Long Island, NY (winner of FSD contract); the Westlnghouse 
Electric Company, Hunt Valley,MD; and Technology Development Corporation, Arlington, TX. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*•  (U) FY 1981 and Prior Accomplishments:  This program began in FY 1978 under PE C3247F, Modular Automatic Test 
Equipment. Msjor Air Force activities during this period were directed at structuring a program that would solve 
existing automatic test equipment problems, be responsive to future requirements, and stay in tune wi»-h efforts of the 
Joint Logistics Commanders and the Industry in the automatic test equipment area.  The program objectives and plans 
were established and briefed to interested Army, Navy and Air Force agencies &nd to numerous industrial groups.  A 
competition involving over 20 major corporations was conducted to develop a system level definition ot the MATE system 
resulting In the rward of two contracts in June 1978. From these contracts the necessar" specifications, standards, 
and acquisition/management tools needed to implement an improved automatic test system acquisition process were ident- 
ified.  Both contractors developed draft guides outlining hardware, software, human interface, testability and acquisi- 
tion management standards and demonstrated how thesj guides could be used in the design of outomatic test equipment 
systems.  In July 1981t one contractor was selected to continue the engineering development of the MATE system (docu- 
mented In updated guides), "o apply MATE to the development of tne A-iO Inertial Navigation System automatic test 
system and to provide technical assistance for the application of MATE to a depot level automatic test equipment 
acquisition. 

2-  (ü) FY 1982 Program;  Continue full scale development and test of the MATE system and its application to the 
A-10 Inertial Navigation System (INS) Test System.  Begin replacement of the Depot Automatic Test System for Avionics 
(DATSA).  A new prograa. element number was assigned In FY 1982 to reflect the engineering development phase of the MATE 
program.  The funding for this program was previously shown in PE 63247F, Modular Automatic Test Equipment. 

3. (U) FY 1983 Planned Program:  Continue full scale development of the MATE system and the A-10 INS automatic test 
system.  Begin deliveries and operational testing of the A-10 INS Automatic Test Svstem.  Continue replacement: of the 
Depot Automatic Test System for Avionics (DATSA) to support continuing depot level workloads on C-141, F—111, F-4, F-105, 
and F-106 aircraft, 

4. (U) FY 1984 Planned Prograa:  Continue full scale development of the MATE system.  Complete development, deliv- 
eries and operational testing of the A-10 INS Automatic Test System.  Begin deliveries of the Depot Automatic Test System 
for Avionics (DATSA).  Plan for development of an organic Air Force capability to qualify MATE hardware and software for 
application to future Air Force automatic test systems. 

5. (U) Program to Completion:  Complete technical support for the acquisition and installation of the Depot Automat 
ItnK  System for Avionics (DATSA) replacement system.  Establish an organizational framework for the Air Force to continue 
the evolution and application of the Modular Automatic Test Equipment concept.  This is » coatinuin.g program. 
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Pn°nrM? Elerae"t: &&L   c M Title: Modular Automatic Test Equipment (MATE) 
DoD Mission Area: Air Warfare Support, #225 3udget ÄcTiTÜTTH^aTl^^^ 

6. (U) hilestones: Not Applicable 

1.     (U) Resources: Not Applicable 

8- (U) Comparison with FY 1982 Descriptive Summary: Not Applicable. 
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FY 1983 RD1&E DESCRIPTIVE SUMMARY 

Program Element:  #64249F 
DOD Mission Area":  Close Air Support ana Interdiction, #223 

(U) RESOURCES (PROJECT LISTING);  ($ in thousands) 

Title:  Night/Precision Attack 
Budget Activity: Tactical Programs, #4 

Project 
Number 

269.! 

2882 

Title 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Cost 

To.al for Program Element  39,9851/  84,272 103,758   93,799 

Low Altitude Navigation 
and Targeting Infrared 
Systems for Night (LANTIRN) 
Target Recognizer 

39,9851/  84,272Ü/    103,758   93,799 

102,654 

102,654 

35,800 

504,6^0 

468,800 

35,800j/ 

1/ Work performed under Program Element 63249F, Night Attack Program - Project 2693 (LANTIRN) 
1/ Excludes $2.999M vhich is being reprogrammed to Program Element 63249F for Target Recognizer Advanced Development 
U  Excludes Advanced Development for Target Recognizer ($32.9M) included in Program Element 63249F. 

(U) BRIEF DESCRIPTION OF ELfcMSNT AND MISSION NEED: The Low Altitude Navigation and Targeting Infrared System for Night 
(LANTIRN) v'11 provide a capability for low level precision attack during night and othe  than optimal weather renditions 
in air-to-surface interdiction and close air support missions.  LANTIRN consists of navigation and targeting functions 
which will offer a strike capability against an enemy ground attack threat during day ot nightiroe operations. The 
LANTIRN capabilities will preclude the limited sanctuary chat the enemy presently has at night and under the weather. 
The specific Air Force needs for en Improved night air-to-surface attack capability are documented in the Air Force 
Plaining Guide I'.irslou Area Analysis, 1 December 1979 and the Statement of Need (TAF SON) 302-61 drted 11 Mar 81. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: The Night/Precision Attack funding request will continue full-scale engineering 
development and flight test of LANTIRN which was initiated under Program Element #*>3249F, Night Attack Program. F-16 
integration will be completed and development podj fabricated for flight test.  The Wide Anj*le Raster Head-Uo Display 
(HUD) testing will be completed in preparation for a production decision.  Development costs are based on contractor 
proposal and program office estimates for flight and qualification testing.  Production costs are estimates ba«?<:d on 
contractor development contract. 
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Program Element:  #64249F 
DOD Mission Area: Close Air Support and Interdiction, #723 

(U) COMPARISON WITH F^ 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

FY 1981 

58,800 

FY 1982 
Estimate 

87,600 

FY 1983 
Estimate 

bh,500 

Title: Night/Precision Attack 
Budget Activity: Tactical Programs, #4 

FY 1984 
Estimate 

Additional 
to Completion 

32,700 

Total 

Estimated 
Costs 

296,100 

(Quantity) 

Procurement (Aircraft) 1,000 

(Quantity) 

(U) OTHER APPROPRIATION FUNDS:  ($ in thousands) 

15,900 

FY 1981  FY 1982 

Pod Procurement (Aircraft)(PE 28031F) 
(PE 27249F) 

(Quantity) 

1,000 

(34) 

118,300 

(34; 

(268) 

458,300 

(198) 

FY 1983  FY 1984  Additional 

5,000 0 
0      15,400   26,200 1,293,400 

(300) 

(300) 

576,300 

(300) 

Total 
Estimated 

Estimate  Estimate Estimate to Completion  Coses 

6,000 
1,335,000 

(300) 
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Project:  #2693 Title:  LAMTIRN 
Program Element:  I64249F Title:  Night/Precision Attack 

DOD Mission Area:  Close Air Support and Interdiction, £223 Budget Activity:  Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The threat by the enemy's formidable armored and air forces, especially of the 
Warsaw P~ct against the North Atlantic Treaty Organization (NATO), has increased in the past few years and is projected 
to become stronger in both quantitative and qualitative terms.  Enemy armor, equipped with night vision capability and 
accurate laser ranging systems, has been combined with new hardware, training and operational doctrine to assure a con- 
tinued enemy thrust during night and adverse weather conditions.  Successful Interdiction and close air support missions 
against this projected threat require accurate target acquisition and weapons delivery.  Even though target acquisition, 
laser designation and attack capability currently exist for day visual conditions, serious deficiencies occur when these 
same tasks are required to be performed during night and adverse weather conditions.  The need is well documented in 
several sources including the Air Force Planning Guide, Mission Area Analysis, 1 Dec 1979; NATO Rationalisation, Standard- 
ization, Interoperability (RSI) Master Pianf 5 Sep 1979; and Tactical Air Forces Statement of Need 302-81, Night Attack 
Capabilities.  This program is primarily dedicated to Improving Air Force capability to conduct close air support and 
Interdiction missions at night and under the weather for the F~16 and the A-10 aircraft, but is readily extendlble to 
other ground attack alrcraft in the inventory. 

(U) RELATED ACTIVITIES:  There are no other Air Force or other Service efforts to develop an advanced fire control pod or 
laser designator tqulpped Forward Looking Infrared (FLIR) pod for single seat airctafL. The current Navy F-18 pod has 
growth potential for a laser designator but is unsuitable for use on the F-16 without majoj modifications.  The Air 
Force 1B evaluating a proposed terrain following modification of the F-16 APG-66 radar in conjunction with B-1B raiar 
development effort. LANTIRN procurement will ba accomplished in Prograi» Element (i'E) 272£9F beglnr.lng in FY 1984. 
Development ert'orts rre  coordinated with the F-16, A-10 and Maverick Missile System program offices.  FY 1982, FY 1933 
and FY 19G4 advanced developmenc portions of automatic target recognizer have been transferred to program element 63249F 
to continue target recognizer advanced development as directed by the FY 1982 Authorization Conference.  Collection of 
FLIR data is being planned by the Air Force Avionics Laboratory In FY 1982 to support the competitive evaluation of 
target recognizer hardware for the LANTIRN targeting pod.  In addition, the Avionics Laboratory is managing advanced 
development efforts of target recognizer technology in iheir Image Senaor Autoprocessor Program. 

(U) WORK PERFORMED BY:  All Air Force efforts will be managed by the Aeronautical System Division, Wright-Patterson AFB. 
Any F-16 or A-10 effort« will necessarily involve the aircraft prime contractor, General Dynamics, Fort Worth, TX, and 
Falrchild, Long Island, NY, respectively.  Contractor for the Low Altitude Navigation and Targeting Infrared Systems for 
Night attack is Martin Marietta Corporation, Orlando, FL.  The Head-Up Display for F-16 and A-10, which supports the 
LANTIRN system In the coctplt, is contracted tc Marconi Avionics Limited of ;he United Kingdom. 

(IJ) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*• (°) FY 1981 and Prior Accomplishmenta:  Arter the initial budget request for increased ni-ht attack capability 
was denied in the FY 1979 Authorization Bill, the Air Force examined existing systems (F-12 Forward-Looking Infrared pod) 
as directed by Congress for possible adaptation to Air Force use.  FY 1980 Congressional action directed that $12.5 
million requested for Airborne Tracker Laser Illuminator System (ATLIS II) In Program Element 64613F, Common NATO 
munition be mo<r*d to the Night Attack Program,  As a result of thin action, FY 1979 funds totaling $15.6M were trans- 
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Project:  #2693 
Program Element:  #64249F 

DOD Mission Area: Close Air Support and Interdiction, #223 

Title:  LAKTIRN 

Title: Nlgnt/Precision Attack 
Budget Activity: Tactical Programs, #4 

ferred from Program Element 64613.  A new program element, #64249F, was established for FY 1982 and beyond to provide the 
project greater visibility for prudent maaagement. The Single Seat Laser Designator program was terminated in June 1930 

as a consequence of FY 1981 Authorization Conference direction. A competitive source selection for developing he Low 
Altitude Navigation and Targeting Infrared System for Nigh«: was awarded September 1980 to Martin Marietta Corporation. 
The Fire Control System Is based on two pods: one pod incorporates a navigation FLIR and a manual terrain follow'ng 
radar; a second pod contain? a slewable target acquisition FLIR and a lasei designation system.  Preliminary Design 

Reviews were successfully conducted in FY81 for HtTD navigation pod hardware and software and targr ting pod hardware and 
software.  Preparations w»re completed for Critical Design Reviews to be held early FY 1982. 

2. (U) FY 1982 Program: Aircraft Integration and pod fabrication for flight teat will be accomplished. Critical 
Design Reviews ulll be conducted on both pods. Testing will be conducted on the terrain following radar using a con- 
tractor airplane. Development and operational flight testing of the Head-Up-Display will be conducted on the F-16. The 
increase in FY 1983 RDT&2 estimate as compared to the FY 1982 Descriptive Summary is a consequence of an independent cost 
study team evaluating most probable cost based on a high confidence program schedule. The corresponding decrease in 

FY 1982 procurement funding results from adjustments of production readiness s-art düte to better coincide with represent- 
ative mi^eslonea in flight testing. 

3. (U) FY 1983 Planned Program:  The ground integration will be completed and F-16 Head-Up-Display production will be 
initiated. A-10 integration for flight test will begin.  The combined Development/Operational Test and Evaluation 
will be completed for the F-16. As with the FY 1982 cost eatinuue changes, the FY 1983 adjustments from the previous 
Descriptive Summary result from extensive cost study and risk reduction efforts. 

4. (U) FY 1984 Planned Program:  Conduct F-16 flight testing with navigation and targeting pods.  Continue development 
and fabrication of support equipments  Initiate production readiness and long-lead procurement.  Full-Scale Development 
will b«> initiated for target recognizer, based upon maturity it the technology being developed and evaluated under 
PE 63249F. 

5. (U) Program to Completion:  Production of the Head-Up-Display for A-10 will be accomplished from FY 1984 through 
FY 1986. Qualification testing on first production pods will include reliability and maintainability testing in FY 1985. 
Lot 1 production turn on will be initiated in FY 1985, although currently approved funding ievels in FY 84 and beyond will 
not support start of production until Nov 1987.  Flight testing on the A-10 will begin at conclusion of F-16 LANTIkN 
testing In FY 19d6. 
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Project:  #2693 
Program Element:  #64249F 
DOD Mission Area: "Close Air Support and Interdiction, #223 

6. (U) Milestones: 

A. (U) Begin F-16 flight test 
Head-Up-Dlsplay 
Pods 

(U) Complete basic flight test. 
(U) Production Decision (DSÄRC III) 

B. 
C. 
D. (U) First production pod delivery 

Date Presented in FY82 
Descriptive Summaries 

Jan 1982 
Dec 1982 
Oct 1983 
Jun 1984 
Jun 1985 

Title:  LANTIRN 
Title i    Night/Precision Attack 

Budget Activity: Tactical Frograms, frjr 

Date 

Jun 1962 
Jul 1983 
Dec 1984 
Feb 1985 
Aug 1?87 

(U)  Explanation of Milestone Changes:  F-16 flight test for Head-Op-Display and pods has been delayed six months 
in accordance with an ASD Commander decision in Jan 1981 to plan a higher confidence program by including more time 
planned for integiation prior to system test. Completion of flight test was extended because of the decision f> increase 
number of sorties flown in order to fully evaluate human factors and automatic features of LANTIRN.  Although the current 
development program will accommodate first proCuct. on delivery by Aug 19G6, FY 1984 procurement funding in the FY 83 
President's budget is not sufficient for first deliveries before Aug 1987. 

7. (U) RESOURCES:  Not Applicable 

8. (U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  Not Applicable 
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FY 193: SDT&E DESCRIPTIVE SUMMARY 

Program Element:  #64268F Title:  Aivcraft Engine Component Improvement Program (C1P) 
DGD Mission Area: Close Air Support and Interdiction, #223   Budget Activity: Tactical Programs,. #4 

(j) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Project 
Number TltJLe 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

FY 1982 
Estimate 

105,091   123,889 

FY 1983 
Estimate 
12C.472 

FY 1984 
Estimate 
156,429 

Additional 
to Completion 
Continuing 

Total 
Estlmeted 
Costs 
Not Applicable 

(U) BRIEF DESCRIPTION OF PROGRAM ELEMENT AND MISSION HEED: Aircraft engine component improvement programs (CIP) are 
initiated afte<: an engine/component has successfully completed all of the required development tests, meets the specifica- 
tion in the development contract, and the first production funded aircraft using the engine/component is accepted by 
the Air Force. Historically, systems add offensive/defensive equipment, have Mission and/or tactic* changes, and operate 
in different environments to meet the ever changing threats. It has been demonstrated that an active engine ccnponent 
improvement program is an effective means of reducing the cost of engine ownership, and Improving system operational 
readiness through improvements In durability, maintainability, operability, reliability, reparability, and suitability 
of the engine as operational conditions change and service time Is accumulated. System changes continue throughout the 
operational life ot a system; therefore, the engine component improvement program must continue it a reasonable"level to 
provide the engineering support required to obtain engine changes which >nre essential for satisfactory system performance 
In operaticnal use at a coot affordable to the Air Force. The funds being requested represent the Air Force requirements 
< nly and do not Include funds required from other Services or Foreign Military Sales on joint programs. 

(U) BASIJ FOR FY I9tt3 RDT&E REQUEST; A CIP Is required for each operational engine in order to be able to identify and 
res live operational problems end potential ^ost avoidance that arise during service use. The CIP for each engine general- 
ly consists of the following types of efforts: (1) analytical and test efforts to identify the life limiting parts of an 
engine so that corrective actions can be initiated before operational use is impacted; (2) evaluation of new hardware 
for reducing adverse engine Impact on the environment; (3) demonstrations to provide review/revision of maintainability 
actions to establish and update Inspection limits and techniques for field sad tveihau\ activities; (4) Investigation of 
Meld and test failures to determine the significance and, where appropriate, generate changes oi a timely basis to 
reduce the Impact on the aiicraft mission; (5) reduction of maintenance and spare parts costs through the development, 
evaluation, qualification, and introduction jf repair Techniques or redesigned parts; and (6) flight and ground tests on 
engines/components to provide immediate investigation of service-revealed discrepancies and to evaluate proposed engineer- 
ing changes. Age, use. quantity of engines and operational experience are f-tctors considered in determining the resource 
T1location to each of these efforts within a given engine CIP. A continuing program Is conducted for each of the follow- 
in engines/components to provide the efforts deemed neccasaty: 
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Program Element:    »64268F Title:    Aircraft Engine Component Improvement Program (C1P) 
DOD Mission Areal    Close Air Support and Interdiction, #223       Budget Activity:    Tactical Programs, »4 

ENGINE MODELS 

TF41 
TF34 
J85-21 
TF33 
J79 
F10) 
F100 
J57 
J75 
J69 
T56 
J85 
TF30 
TF33 
TF39 
T58 
T64 
T400 
GTU/T76 

AIRCRAFT APPLICATION 

A-7 
A-10 
F-5 
E-3A 
F-4 
F-15 
F-I6 
KC-135 
F-105 
T-37 
C-130 
T-38 
F-lil 
C-141 
C-5 
HH-3 
HH-53 
IH-IN 
ALL/GV-10 

FY 1983  ($ IN MILLIONS) 

7.31 
18.13 

,95 
1.93 
2.09 

18.22 
42.67 

1.78 
.94 
.68 

2.61 
.90 

13.75 
2.30 
4.20 

.59 

.59 

.31 

.52 

TOTAL    L2Ö.47 

(U) The level of funding for each engine program was derived from a bottoms-up estimate of development costs required 
to meet '-he specific engines program objectives and was reviewed by the Engine Advisory Group comprised of tech- 
nical/rflanagement specialists from the Air Force logistics Command, Air Force Wright Aeronautical Laboratories and 
Air 'force systems Command. 

(U; COMPARISON WITH *Y 1982 DESCRIPTIVE SUMMARY: 

ROT&E 

FY 1981 

105,400 

FY 1982 
Estimate 

131,000 

FY 1983 
Estimate 

130,700 

FY 1984 
Estimate 

Additional 
tu Completion 

Continuing 

Total 
Estimated 
Costs   

Not 
Applicable 

(U) OTHER APPHOPEIATICN FUNJ36: Not Applicable. 
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Program Element:  I64268F Title:  Aircraft Engine Component Improvement Program (CIP) 
DOD Mission Area:  Close Air Support and Interdiction, #223   Budget Activity:  Tactical Programs, #4 

ENGINE MODELS 

TFA1 
TF3A 
J85-21 
TF33 
J79 
PiOO 
F100 
J57 
J75 
J69 
TS6 
J85 
TF30 
TF33 
TF39 
T58 
T6A 
T400 
CTU/T7h 
F101 CED 

AIRCRAFT APPLICATION 

A-7 
A-10 
F-5 
E-3A 
F-4 
F-15 
F-16 
KC-135 
F-1G5 
T-37 
C-130 
T-38 
F-lll 
C-IA1 
C-5 
HK-3 
HH-53 
Uri-IN 
ALL/0V-10 
3-1B 

FY 1S83 ($ IN MILLION?) 

7.00 
17.35 

.91 
1.85 
2.00 
17.A4 
A0.61 
1.70 
.90 
.65 

2.50 
.86 

13.16 
2.20 
A.02 
.56 
.56 
.30 
.50 

5.A0 
TOTAL  120.A^ 

1   (U) The level of funding for each engine program was derived from u hottoms-up estimate of development costs required 
I   to meet the specific engines program objectives and was reviewed by ehe Engine Advisory Group comprised ;>f tech- 

nical/management specialists from the Air Force logistics Command, Air Force Wright Aeronautical Laboratories and 
Air Force Systems Command. 

(Ü) COMPARISON WITH FY ljNtt DESCRIPTIVE SUMMARY: 

P3T&S 

FY 1981 

105,400 

FY 1982 
Estimate 

131,000 

FY 1383 
Estimate 

130,700 

FY 198A 
Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

Not ' 
Applicable 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 
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Program Element:  #64?68F Title: Aircraft Engine Component Improvement Program (CIP) 
DOD Mission Area: Close Kit  Support and Interdiction, #223   Budget /cfivity: Tacrleal Programs"^"!* 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: The Navy/Air For e/Army have found it necessary to maintain an engineering 

supp(rt capability for aircraft engines after the engine development period to address problems that occur over the 

operational lifetime oi that engine. It is this effort that is referred to as the engine Component Improvement Program 
(CIP). Prior to PY 1980, this program was funded in Aircraft Procurement Appropriation, Budget Activity 7, Aircraft 

Support Equipment and Facilities. During the engine development program, attempts are made to satisfy all known engine 
requirements. These are in terms of performance, weight» durability, maintainability, reliability, and other specifica- 
tion requirements. It is also recognized that in the time normally available for engine development, most problems will 

be identified and solved. However, the limitations of ground testing and a comparatively short flight testing period 
will not uncover all possible operational difficulties. Experience has indicated that the engine will not achieve its 
final maturity level until after it has been In operational use for several years. It is during these subsequent years 
wnen mat*y  ot the engine's problems are identified and solved. 

(U) As the engine progresses through it* life cycle, Increased component failure or malfunctions, operational problems, 

and hardware condemnation will occur with Increasing age and changing use. These service revealed problems must huve 

firstly corrective action through modification with redesigned components. Also there are instances where suppliers of 
new components or spare parts go out oi business, discontinue manufacturing items for lack of production volume, change 
increasing prices for lou quantity orders, or consolidate divisions within a parent company which entails relocation of 
tooling and training new peopie. Engineering surveillance and/or qualification testing of alternate or second source of 
parts Is required to maM..aln a supply of needed components. 

(UN The CIP Is the vehicle by which engine problems are investigated and resolved. It is essential that such a program 
ixlets and operates for the engine to reach maturity and remain a useful power plant throughout *ts life cycle. Without 

timely engineering solutions of the service revealed problems, reduced operational readiness aud increased maintenance 
overhaul cost» will occur and thereby jeopardise the capability of the fleet to achieve Its mission requirements. 

(U) CIP is an engineering effort obtai'.cd from the original engine manufacturer and procured and managed by the Air 
Furce or Navy, or Jointly. The specific efforts undertaken are determined by the contracting agency (Air Force or Navy) 
after consideration of tne development and operational experience, and the recommendations of all the engine users. In 

addition, the maturity and logistic* goals established for the particular engine are used as program guidelines Histori- 
cally, during the early production periods the CIP effort concentrates c\ resolving early operational problem found 
with the engine and the redesign of engine parts to reduce the production cost. As the engine matures, greater emphasis 

Is placed on engine component durability, maintainability, reliability through redesign of parts which limits engine 'jse 

atv\ the development of repair procedures to return used parts to a serviceable condition. The end result of the CIP is 
a better operational readiness oi the engine, longer engln«? useful life, and lower acquisition and support costs. 
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Program Element: #C4:68F Tin.-  I«-.-.«. if—«.,, r .  , 
nnn M(„.(„„ I.-7 KT-  .. <.        , - utle. Aircraft Engine Component Improvement Proersm (Clr> 
DOD Mission Ares: Uo.e Air Support and Interdiction, «223   Budge; Activity: ll^UtTriJ^Z^Ji;  

(U) R8LATE0 ACTIVITIES: For requisite teclmology, this progrs. dr.w. on "core" engine technology (compres.or comju.tor 
and high pressure :urblne) fro. Progrs. Element (PE) 63216F, Adv.need Turbine Engine Gs. Generator. F!n SOi« pr","ure 
turbine echno ogy are provided by FE 63202F, Aircraft Propulsion Subsystem Intcgrstlon.  Msterlsl, processing and 
component fabrication demonstration come from PE 78011F, Manufacturing Technology Program. Addlrlona'^omponent/enatne 

Zl^ZZ™ ^ PE M""' En8lne M°del D"lT'-"Ve Pr°8"-  "» *•» h" ' -PPortinV ,nX co.Ponne:: 

23iS5KW!«*,lZ?1,T 1S aanaged ^ tHe A«ron-tl"1 *"- ""io-. ».P-tl for Propulsion. Wright Patteron AFB, OH.  Individual engine component Improvement programs are managed by the Aeronautical Systems 

C ty9MrCuUc.%enT1Si°Ynd "T  "''•"',«*•*•»« *"—'■ 8.. Antonio Mr Logistic, Ce ATand ok  o" 
City Air Logistics Center.  In-house teat and «valuation efforts are conducted at the Arnold Englwerln« Develooment 

Dillon  „dZlLu'"™^ 'ZV F"!ht ?" Center' EdW"dS AFB- "• ^»««tor. include Ä3,Ä Division IndMnapolls, IN (T56, TF41 engines); General Electric Company, Evendale. OH (J79  TF',9  F101 mm.l~.). 

Fioo' lit    ;«m"*MC;,",,"wMdV Ud <T400)! P"tt 4n<l Hhlt~» «tcraft. West Fal» B-ach. FL (J 7, J75, 
F100, TF30, TF33 engines); Solar Division of International Harvester. (CTU); and Teledyne CAE, Toledo, OH fJM «Urn)! 

(U) PROGRAM ACCOHFLISHMKHTS AND FUTURE PROCRAMS: 

'• (") JI.1J80 and Prior Accomplishments: This engine component Improvement progrsm »as funded in the procurement 
appropriation in FY 1979 and prior and the R.D appropriation, for FY 1980 and beyond. Specxf 1c "c«pU.£.t. include: 

(U) PI 00 Engine: 

<u> TF3A gngln«: 

(I) 
(2) 
(3) 
(4) 
(5) 
(6) 

(1) 
(2) 
(3) 

(«) 

(5) 

(U) Developed engineering changes which resulted in over $3.0 billion cost avoidance. 
(U) Resolved «ajcr o^ratlonal problem* such a« «tall-stagnation 
(U) Reduced inflight shutdown* fro« ova.- 6 to less than 2 per 1000 engine flight hour-. 
(U) Increased the maximum operating time for the various nodules by a factor of 2 to 3 
(U) Reduced engine removal rate fro« 9.93/1000 t-FH in 1979 to 8.09 in 1981. 
(U) Reduced maintenance «anhours per EPH fro« 3.4 in 1979 to 2.4 in 1981. 

(U) Realised over §12. 5 million in production savirgs fro« CIF oe«onetrated i«prove«ent8. 
(Ü) Corrected the nuaber 3 bearing pioble«. 
(U) Demonstrated fixes which have reduced the depot cost per flying hour fro« $1 176 to 
$305; and which have reduced the total cost per flight hour fro« $5,762 to §588. 
(U) One year's CIP effort recited in production cost reduction of $4,300 per engine and 
$68 million In logistic* cost avoidance. 
(Ü) Reduced engine  reaoval rate fro« 1.72/1000 EPH in 1979 to 0.94 in 1981. 
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Pr°SB«1TI,tI #642^F  4,  ,                         
Title: M£5"ft Engine Component Improvement Program (CIP) 

DOD Mission Are«:  Close Air Support and Interdiction. #223   B-aget AJH^lFy:  Ta^caTPrograms774 * * l 

<u> 11,30 Engine:   (1) (U) Demonstrated engineering Improvements which resulted In excess of $179.8 million in 
logistic cost avoidance. 

(2) (U) Demonstrated a redesigned first Ftage turbine disc with a low cycle fatigue life of 6000 
hours versus an original disc life of 1600 houra. 

(3) ^U) Redesigned the compressor to prevent rotor drum fires which had resulted in tw«> major 
aircraft accidents and ono test cell incident. 

(U) TF4J^En£ine:  (I)  (U) Redesigned the turbine blades to correct a safety of flight condition 
(2) (U) Identified the critical life limits on forty-one (41) cycle sensitive parts and con- 

ducted a risk assessment using service experience, test data, and finite eieaect 
analysis techniques. 

(3) (U) Redesigned the reventh stage high pressure compressor vane to adequately endure static 
and vibratory stresses. 

(U) OTHER ENGINES:     The maximum operating time has been Increased dramatically for all engines in the 
Component laprovsscr.t Pte£raa (CIP).  la a recent Mve y-sr «n*n  ™*iru^rin* e4*ng«s nn 
*!j!a ? faulted in over $131.1 million in cost avoidance, and the T?33 has had over 
$249.6 million in cost uvoldance changes. 

2- (") H 1982 Program: Thin level of effort reflect, reductions for deesc4lation, fuel adjustments, and fetdlat 
to higher priority programs. Although this program provides continuing engineering support for all eugine and rela ed 
hardware in the Air Force inventory, the major effort will be directed to the following programs: 

, nH ,iU) -R——
n^: ™* pr?gf<,a Cörtt*1«8 109 specific tasks which ar« intended to (i) reduce air aborts un<1 Class 

A andius. B accents; ^2) reduce premature engine removals per 1000 engine flight hours by ten percent; (3) continue 
ro reauc, «l«Hi«e. «anhours per engine flight hour by ten percent; (4) continue to reduce the cost of operating nd 
uPPorting he engine per engine flight hour. Major effort will be directed tow,rd improving hot section^ durability 

tiZ*III 17 " r °n 18°? CyCU hUh Pr?SUUre tUrblnC ^P—nts including the' firs' and second .tage di c! 
III Leo«? .rA ""^ - "r ,a,p,rOVed *»«*«*** combu.tor. Effort« wi)l be conducted to Improve th* Ufa o 
It lliriL iVrt r

COapre"°r *\vml **« th< Compressor Inlet Variable Vsne (CIVV) synchron!xing ring. Elimination 
of 12th and nth «tage vane, and case cracking will be worked, fhe electronic engine control will be modified to increase 

Zlrlvt7Tu^r<     \7 re*lün5° reduce W«wntar blevout «nd engine stall.  Work will be accomplished on an 

IS!!!./*1«?"** .M w " 8yfa *nd * l0nger U?e "ln lgnlter'  W°rk 0n an *********   Uf« ■•*• ^1 pu«P win be 
ducted.  Effort, will be conducted fo improve control sy.te* reliability through .larUfM »ack-up Control (BUC) 

llltlll        a.ihiluv r..ri«rtel,Sl?i0nJ#gt1^' aUUude f^'*«-1 .«UaMUty f.tlng, altit.de functional suitability 
o!r   r  f g !   rU *nd COfe *nglRe te8tta**  R#JMllr ^OCtdurat will be develop anv* tested to reduce 

aparc part buy requirements and extend the useful life of engines. 
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Program Element:  #64268F Title: Aircraft Engine Component Improvement Pvograrc (CIP) 
DOD Mission Area: Close Air Support and Interdiction, #223   Budget Activity: Tactical Programs, #4 

(U) TF34: This program is structured to provide a coot effective engineering program to design, qualify and 
introduce hardware changes to address the following goals: (1) reduca the percent of engines not mission capable down 
to ten percent; (2) reduce unscheduled engine removals per 1000 engine flight hours by 15 percent; (3) reduce maintenance 
manhours per engine flight hour by 20 percent. Effort will also be directed toward eliminating ail failure modes which 
impact safety of flight and toward improving operational readiness. The program continues a life management program 
which provide? a ^eans for predicting and tracking hardware low cycle fatigue and thermal cyclic life limits; development 

and evaluation of component repair procedures to reduce the frequency of repair and replacement of major components. 
Extensive factoi / accelerated mission testing AMT) and component tecting will be accomplished. A damage tolerance 
program and hot section life improvement work will be continued. 

(U) TF30: The contractual engineering effott for this engine will cover the continued redesign/modification necessary 
to resolve flight safety failures to evaluate the correct service revealed dcflcieicl.es, «ad to provide engineering 

designs for developing and testing repairs for depot and field implementation. Efforts will include work on Improved 
life for compressor rotor parts, develop containment capability for far; section, Improve life high pressure turbine 
rotor and a more durable fourth strge turbine blade. Testing will reduce air aboits per 1000 engine flight hours by 14 

percent, (2) reduce unscheduled engine removals by five percent, and (3) reduce maintenance manhours per engine flight 
hour by eight percent. 

(U) TF41: Efforts will be conducted to resolve flight safety problems, address service revealed deficiencies and 
asslot logistics support by developing repair procedures. Effort will be expended to correct fan disc blade lug failures 
by redesigning the disc for increased section thlCKness. Compressor ilth stage seal cracking will be worked to identify 

cause of cracks and develop s fix. Work to develop a redundant inlet guide vane control system will be accomplished. 
Improved reliability fuel system components and accessories will be worked. Extensive accelerated mission testing will 
be Accomplished. These and other planned tasks should permit: (I) reducing all aborts per 1000 engine flight hours by 

20 percent, (2) reduce unscheduled engine removals by 20 percent and (3) reduce maintenance manhours per engine flight 
hour bv ten  percent. 

(I) TF39: Engineering effort will be directed towards resolving service revealed problems and conducting fleet 
leader engine testing to provide early problem Identification and correction a» well as verifying fixes for service 
revealed deficiencies. Major effort will be directed toward the development of repair procedures to extend the useful 

life of expensive parts. Verification work to tltaniut* fire fixes will be cur tinned with work on steel compressor 
vanes. Tasks Include Improved cyclic lite for the .-oppressor rear shaft ana Improved reliability for Ihe anil-ice 
v^lve. Work will be accomplished to correct sump lube supply in« fai'ures rue the chafing. Tasting will include 
a 1000 cycle endurance test and some service evaluation flight testing. 

(Ü) T56J The program wili continue to address: (l) «afety of flight problems, (2) improvements to maintain opera 

rtonal utility, (3) reduce field maintenance manhours jnd costs, (4) reduce overhaul and spare parts costs, (5) redu.e 
premature eng ins removals, and (6) develop repair procedures to extend useful life or high v«.lue parts. Efforts planned 

include continued work to improve fa?ieue life limited turbir»? blades, evaluate an erosion resistant e^.ttng to Improve 
compressor performance deterioration characteristics * \d develop increased load capacity frunt pin^v hearing. Testing 
includes accelerated endurance, simulated flight endurance, and exponent rig evaluation test*. 
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Program Element:  I6AT68F Title: Aircraft Engine Component Impro/ement Prograo (CIP) 
D00 Mission Area:  Close Air Support and Interdiction, #223   Budget Actl- ity:  Tactical Programs, #4 

(U) Other Engines; The programs for the other engines aie directed toward the resolution of service revealed problems 

with primary emphasis on correction of all safety of flight problems. Development of repair procedures or work arounds 

to prevent overhaul line stoppage and maintain logistic support for the engines will be accomplished. Testing will be 
accomplished to verify fixes and repair procedures. 

3- (y) FY 1933 and 1984 Planned Program: 

a. (U) The Engine Component Improvement Program (CIP) is a continuous program carried on throughout the service 
life of ehe engines.  Engineering effort will include the following general areas in conducting a CIP for each engine 
and related hardware. 

(1) (U) Investigation, definition and correction of service revealed deficiencies. 
(2) (U) Improve engine reliability and maintainability by improving on the design of marginal components. 

(3) (U) Extend the maximum operating time of the engines. 

(4) (Ü) Reduce overhaul cost by qualifying new wear limits and determining part life. 
(5) (U) Maintain engine specification requirements* 

(6) (U) Provide a review of maintainability actions, establish and update inspection limits and techniques for 
field and overhaul activities. 

(7) (U) Provide e&rly disclosure of any weakness that would limit engine life and would normally appear only 

after extended service operation. 

(M) (U) Reduce maintenance and spare parts cost through the review, evaluation and Introduction of repair 
techniques. 

(9) (U) Initiate action to redesign and improve th: marginal parts/components as soon as investigation and 
identification of potential weaknesses indicates such action is appropriate. 

b. (II) The general activity above applies to all engines in the Air Force inventory to one degree or another. 
The major efforts will oe as follows: 

(U) PlOOi Investigate and develop repair procedures to extend the useful life of high value parts; conduct extensive 
testing to verify repairs/redesigns and to discover potential problems ahead of fleet experience; reduce engine removal 
rate from 8,09 to 6 0 per 1000 engine flight hours; reduce maintenance manhours per engine flight hour from 2.4 to 2.0; 

develop improved anti-icing capability for the fan; extend maximum operating time for the backup control; develop 
increased durability and reduced maintenance for the augmentor/nozsle and develop improved durability core engine 
components and retpond to :ause*» of unscheduled engine removals. 

(U) TF34: Effort on this engine will be directed toward identifying and revolving engine problems/weaknesses 
before they occur in the field. This will be accomplished through extensive testing c.n<* analysis. Tasks include 

continuation of life management and damage tolerance assessment programs, resolution of the problem of water collecting 
deficiencies will also be accomplished. 
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Program Element,  #6A268F Title  Aircraft Engine Component Improvement Progran (CIP) 
DOD Mission Area:  Close Air Support and Interdiction, #223   Budg .t  Activity! Tactical Prog nmet Tu 

(U) TF30: Testing will be conducted to verify fixes resulting from the fatigue life improvement program to continue 
extending the time on lead the fleet test engines. This engine has four models that have widely different mission 
usages which require additional testing to evaluate improvement.against these mission differences. Several ipipending 
safety of flight problems will be addressed. Tasks include continuation of fan containment capability development and 
life extension for fan raises. Repair procedures will be developed to salvage high value components by extending their 
useful life. 

(U) TFA1: Accelerated mission tests (AMT) Jill be conducted to verify/quality repair procedures and redesigns 
for durability and reliability improvements. Tasks include developing improved reliability main fuel pump and main 
fuel control. Life limit testing will be accomplished. Continue the improvement program for the turbine air seal. 
New repair techniques and extension of serviceable limits will be evaluated as part of the engine maturation program» 

(U) TF39: The major emphasis for this engiae is to reduce support coats by providing repait procedures and 
redesigning parts showing distress that results In premature removal of tki engine. Testing will be accomplished 
to maintain a lead over operational engines and to verify/qualify repair procedures a.id redesigns. 

(U) T56: This program will concentrate primarily on the Investigation, definition and correction of service 
revealed deficiencies preventing engines from achieving the scheduled time between overhaul resulting in higher 
logistic support costs. Low cycle fatigue lif > analysis will be continued and development work for an improved dur- 
ability high pressure turbine rotor will be accomplished. Effort will be directed toward maint«r Ing engine specifi- 
cation requirements as the engine ag-28. Maintenance actions will be reviewed to esiablish/extend inspection limits 
and to develop repair techniques for field and overhaul activities. 

(U) Other Engines: The remaining engines *u CIP are relatively more mcture and the effort on thess programs is 
directed toward maintaining operational capability with reasonable logistic expense. As the engine ages and accumu- 
lates more time, new failure modes are identified and must be addressed. Repair and maintenance procedures are 
continually reviewed and modified to meet the changing characteristics of the engines. 

c. (U) The cost decrease between FY 82 descriptive summary and the FY 83 descriptive summary reflects the 
currently approved program level of $120.5M vs the $131.0M FY 82 estimate. Program reduction was allocated to each 
program. 

A.  (U) Program to Completion:  This H a continuing program. 

5. (U) Milestones:  Not Applicable. 

6. (U) Resources:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #64314F 
DOD Mission Area:  Counter Air, #221 

Title:  Advanced Medium Range Air-tn-Air Missile (AMRAAM) 
Budget Activity:  Tactical Programs, #4 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands): 

Project                               ff 1981 
Number    Title                       Actual 

TOTAL FOR PROGRAM ELEMENT 

FY 1982 
Estimate 
138,07; 

FY 1963   FY 1984 
Estimate  Estimate 
207,601   192,670 

Total 
Additional      Estimated 
to Completion   Cost 

260,446      798,796 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This joint Air Force/Navy prograu is structured in response to 
the Joint Service Operational Requirement end Mission Element Need Statement to significantly improve operational 
utility and combat effectiveness through development of an AIM-7/SPARR0W follow-on air superiority air-to-air miosile. 
A Norrh Atlantic Treaty Organization (NATO) Staff Target ti.led "Operational Objective for NATO Air-to-Air Missiles 
for the 1980s and Heyond" has Identified a similar requirement.  The need described is for an adverse weather, all 
aspect, all environment air-to-air missile compatible with the F-14, F-15, F-16, F-18 and appropriate NATO air superi- 
ority and air defense aircraft.  The missile rust have a performance envelope significantly improved over the AIM-7F/M, 
Increased missile velocity, a launch and maneuver employment capability, and the capacity for multiple target attack 
during a single intercept.  AMRAAM will satisfy these needs.  AMRAAM Full Scale Development (FSD) is funded under this 
program element* 

(U)  BAS.S FOR FY 1983 RDT&E REQUEST.  This request Includes funding for the FSD contractor to continue engineering 
design and development of AMRAAM and fabrication if misfiles that will be tested during FSD.  The request includes funds 
to introduce a second source contractor into the program.  Cost estimater are baaed on in-house and Independent cost 
estimates performed by and for the AMRAAM Joint System Program Office as well as contractor estimates. 

(U)  CO.iPARISOlJ WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
FY 1982 
Estirate 

FY 1983 
Estimate 

FY 1984 
Estimate 

KDT&7 141,900   163,5C0 

Additional 
to Completion 

If8,800 

Total 
Estimated 
Costs 
424,200 

i'u) OTHER APPROPRIATION FIHDS: 
Missile Procurement (PE 27163F) 59,000 TBD TBD 
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Program Element: #64314F 
DOD Mission Area:  Counter Air, #221 

Title:  Advanced Medium Range Alr-to-Air Missile (AMRAAM) 
Budget Activity: Tactical Programs, #4 

EE7AILED BACKGROUND AND DESCRIPTION:  This joint Air Force/Navy progr^a has the overall objective of continued 
improvement of United States and North Atlantic Treaty Organization (NATO) air-to-air combat effectiveness* The Joint 
Air-tc-Air Missile Requirements Study was initiated by the Under Secretary of Defense for Research and Engineering in 
October 1975.  Combat deficiencies identified in Southeast Asia and the resultant improvements incorporated in the 
AIM-7F were reviewed to form the baseline for near and far term requirements definition. The stiHy group reviewed the 
current and projected airborn« threat spectrum, the Air Force/Navy roles and their relative priorities, and current 
techuologies. The Joint Air-to-Alr Missile Requirements Study findings were documented in a Joint Service Operational 
Requirement (JSOR) which was validated in Sercember 1978.  This JfOR and the Mission Element Need Statement (MENS), 
approved by the Secretary of Defense in January 1979, provide the basis for the Advanced Medium Range Alr-to-Air Missile 
(AMRAAM) development effort. The tnreat spectrum for which AMKAAM is opticized includes: manned aircraft (Jighters, 
bo übers, fighter-bombers and interceptors) operating f rom r _jfeet at speeds up to Mach'_   with maneu- 
vering accelerations up to [_.^and a majority of the cruise missile threat which operates at altitudes up to I     Jfeet 
and speeds up to Mach_     The projected aircraft threat includes: improved capability forf 

Jair-to-air missiles. 

(U)  In August 1980, the United States signed a Memorandum of Understanding with the United Kingdom, Germany and France 
concerning u Cooperative Program for a Family of Alr-to-Air Missile Systems.  The Memorandum cf Understanding calls for 
the European participants to develop the next short range misj/iie and the United States to develop AMRA>M to satisfy the 
medium range missile requirement in the North Atlantic Treaty Organization Staff Target. 

(U) The AMRAAM development effort has the objective of significantly increasing United States and NATO air-to-air cap- 
ability and operational utility in the 1980s and beyond by producing a more effective, reliable, affordable, maintainable 
miisile, with emphasis on low altitude targets in an electronic countermeasureo environment.  To satisfy the MENS, JSOR, 
and NATO Staff Target, the proposed AMRAAM design utilizes inertrial midcourse guidance and an active radar terminal 
guidance approach.  Key features which will improve operational utility include: high «verage missile velocity, more 
rjAge than AiM-7/SPARROW, increased maneuverability, multiple target attack, and launch and leave capabilities.  Mature 
technologies, such as solid statt» electronics, hi&h rate digital computers, and terminal guidance-aided fuzing are 
featured.  Of prime importance is the requirement for the AMRAAM to be totally compatible vith the fire/weapons control 
systems of the f-14, ?-15, F-16, F/A-18 and appropriate NATO air superiority and air defense aircraft. 

(U) Two contractors were selected for a competitive Validation Phase beginning in February 1979.  To validate their 
Advanced Medium Range Air to Air Missile concepts each contractor conducted extensive ground component simulation, captive 
carry, and free flight testing.  Based en the results of validation testing and the contractors' proposals, /iughes 
Aircraft Company of Canoga Park, CA was awarded a contract Co complete full scale development of his design, including 
development/modification of launchers.  Rail launchers will be developed to provide the necessAry aircraft/missile inter- 
faces and will be capable of AMRAAM and AIM-9/SIDEWINDER carriage. Z 'ection launchers will be modified SPARROW launchers 
developed for the AMRAAM so as to maintain a SPARROW launch capability 
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Progrim Element:  IC4314F Title:  Advanced Medium Range Air-to-Air Missile (AMRAAM) 

DOD Mission Area: Counter Air, #221 Budget Arüvity:  Tactical Programs, £4 

(U) RELATED ACTIVITIES:  The Advanced Median Range Air-to-Air Missile development program is a Joint Service effort 

with the Air Force as Executive Service and Navy personnel integrated into the Joint System Program Office* (JSPO). The 
Navy has assigned to Che JSPO, the Deputy Program Manager, the Assistant Chief Engineer and various other assistants 
for logiotics, budget, project management, and test.  The Joint System Program Office is maintaining a close relation- 

ship with the F-14, F-15, F-16 and F-I3 program offices to assure that proper consideration is given to the alt-craft 
modifications tnat will be required. Other programs related to the full «mployment capability or A>ikAAK include target 
identifiration and improved aircraft radar target processing techniques. 

(U)  In the AMRAAM Decision Coordinating Paper issued after Milestone I, the Office ot the Secretary of Defense directed 

that an Operational Utility Evaluation (CUE) be conducted concurrent with Validation and Full Scale Development.  The 
OUE was to include simulation, analysis and flight tests necassary to establish the operational utility of AMRAAM as 
well as the co«,t and effectiveness benefits of AMRAAM compared to alternative systems.  An OUE man-in-the-loop simulation 
and analysis effort is underway to establish the utility of AMRAAM by comparing the &ffectlvaness of AMRAAM and AIM-7M 
with and without reliable identification systems and using single and multitar^et track avionics in a realistic environ- 
ment.  Due to the avionics Implications, the 0U2 was initiated under Program Element 64201F (Aircraft Avionics Equlp- 
pment Development). However, wirb the addition of funds in fiscal year 1981, funding for the OUE is in Program 
Element 28008F, Operational Utility Evaluation of ehe Advanced Medium Range Alr-to-Air Missile. 

(U) The AMRAAM Validation Phase was funded under Program Elements 63370F and 63370N.  Funding for Navy peculiar Full 

Scale Development requirements and Operational Evaluation is included in Program Element 64314N.  Air Force procurement 
of AMRAAM will be funded und»r Program Element 27163F beginning in fiscal year 1984. 

(u) WORK PERFORMED BY:  The Advanced Medium Range Air-to-Air Missile development and acquisition program is being 
managed by the AMRAAM Joint System Program Office at the Armament Division, F.glin AI» Force Base, PL.  In addition to 
the Armament Division, other government organizations/facilities participating In the development", effort include 

White Sands M'ssil*; Range, NM; Air Force Avionics Laboratory, Wright-Pattercon Air Force Base, OH; Air Forte Materials 
Laboratory,. Weight -Patterson Air Futxe Base, OH; Pacific Missile Test Center, Naval Air Station Pt Mugu, CA; and Naval 
Weapons Center, China Lake, CA.  Hughes Aircraft Company, Canoga Park, CA was the contractor selected to continue with 
full scale development of AMRAAM. 
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Program Element:  #64314F 
DOD Mission Area:  Counter Air, #221 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title:  Advanced Medium Range Air-to-Alr MiBsila (AMRAAM) 
Budget Activity: Tactical Programsjj #4 

1.  (U) FY 1981 AND PRIGR ACCOMPLISHMENTS:  During the first quarter of fiscal year 1377, the Advanced Medium Range 
Air-to-Mr Missile design definition was initiated based upon the Joint Service Operational Requirement cs directed by 
the Under Secretary of Defense for research and Engineering.  Design efforts included performance optimization, cost 
trade-offs, the beginning of laboratory testing and scintillation/miss distance reduction demonstrations at the White 
Sands Missile Range facilities.  Design proposals were prepared in anticipation of the beginning of the Validation 
Phase in fiscal year 1978.  However, the fiscal year 197E budget lid not include funding for the initiation of the Valida- 
tion Phase.  In July 1978 Congress approved a reprogramming request, of $7.0 million from the Air Force and $6.0 million 
from tKe Navy for a continuation of the competitive design definition effort that, included component development and 
evaluation; system performance/cost/uffectivenesa evaluations; aircraft fire contrcl/radar irterface investigations; 
evaluation of the missile'^ capability in an electronic countermeasures and clustered target environment; and continued 
analysis of surface-to-air and long range applications of AMRAAM. 

(U)  Initiation of AMRAAM Validation Phase was approved at Milestone I in November 1978 and documented in the Advanced 
indium Range Air-to-AIr Missile Decision Coordinating Paper in January 1979.  Thirty-three month Validation Phase con- 
tracts we^e awarded to Hughes Aircraft Company and Raytheon Company in February 1979.  Efforts during Validation Phase 
included missile subsystem and system level design, development and test; AMRAAM launcher design, development test; and 
Class II modifications on the F-14, F-lf> and F-16.  Over 180 captive carry test missions were completed.  Seekers from 
both contractors were tested in electronic countermeasures and benign target environments in detailed hardware-in-the- 
ioop seeker simulations at the Army Missile Command, Huntsville, Alabama and the Air Force Armament Laboratory, EgUn 
AFB, Florida.  Other simulations were also accomplished to evaluate the missiles' flight performance. Each contractor 
accomplished seeker development work and demonstrated the seeker functions related to his full scale development missile. 
Controlled test vehicles were fired to demonstrate safe separation from the F-14, F-15, and F-16, and the contractors 
began a series of guided prototype launches.  Test data from all areas of evaluation were compiled, reduced, and analyzed, 
"lancing and actions for timely transition into the Full Scale Development (FSD) Phase were accomplished. 

2>  <u) FY 1982 PROGRAM:  Flight testing of the prototype AMRAAMs was continued through 1 December 1981 under Program 
Elements 63370F and 63370N.  Based on the results of the prototype testing and evaluation of the contractors' proposals 
for FSD and initial procurement options, Hughes Aircraft Company was selected to continue the development oit" AMRAAM. 
Additional prototype vehicles will be tested beginning in early 1982 an will includr an evaluation of missile capability 
in a clustered target environment.  The results of the Validation Phase and additional fiscal year 1982 tes*: firing 
results will be presented at Milestone II planned for September 19,82. 

(U) A 50-month FSD effort was initiated under this Program Element (64314F).  Engineering design and development will 
begin.  The contractor will begin fabrication and delivery of development missile subsystems for test.  Various types 
of ground tests will be conducted.  Modification of the F-15 and F-16 aircraft to be used during Development Test and 
Evaluation/Initial Operational Test and Evaluation will be iritiated.  Hardware-in-the-loop missile simulations will 
be used to assess the contractor's AMRAAM design.  A management decision will be made concerning the method for 
acquiring a second source for production. 
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Program Elementi    #64314F 
DOD Mission Area:  Counter Air, #221 

Title: Advanced Medium Range Air-to-Air Missile (AMRAAH) 
Badget Activity: Tactical Programs, #4 

3.  (Ü) FY 1983 PLANNED PROGRAM:  The contractor will continue design and development, greunc testing will continue 
a.id the captive carry flights wf.ll begin. F-16 aircraft modification will continue and modification of the F-18 tor 
the full sca*e development (FSC) program will begin.  The F-15 captive feat program and delivery of FSD launchers will 
begin. 

'♦•  <u>  FY 1984 PLANNED PROGRAM:  The F-16 captive test program will btgin and modification to the F-18 for flight 
rest will begin. The missile design will be completed in FY 1984 and the Critical Design Review accomplished. Initial 
procurement funding for AMRAAM w'll be in ?Y 1534 under Program Elemeut 27163K. The first Guided Test Vehicle launch 
will occur. 

5- PROGRAM TO COMPLETION: AMRA/J1 FSD will continue. The F-14 will ^ modified for FSD testing. Extensive Develop- 
ment Test and Evaluation/initial Operational Test and Evaluation till be continued. First production delivery is planned 
for lite FY 1985 with the initial operational capability iot a£ j planned for FY» 

(U) The total cost to complete FSD increased due to various changes, many of which will contribute to controlling 
production costs in the outyears. The missile design has increased in complexity; the weight aid parts count are up. 
The cost of integrating and testing (IncJuding modification of development test aircraft) on four aircraft will cost 
considerably «note than previously planned. The contractor will utilize produ? .ion type tooling to fabricate his FSD 
missiles in a production facility; thus, easing and reducing the cost o- transition to full production. An increased 
emphasis on reliability and maintainability (R&M) to hold down life cycle cost resulted in several added X&M efforts, 
such as tla exteneive test analyze and fix program.  Funds have been budgeted for the addition of a follower conlr~:tor 
during FSD with the intent to introduce early competition for production buys and, in turn, lo«er procurement costs. 
The use of a fixed price FSD contact was another major factor impacting FSD costs.  In essence, several efforts have 
been included in FSD which result in higher up-front funding in development, but are Intended to minimize life cycle 
costs/and future coets growths. 

6. MILESTONES: Date 

A. Start Design Definition 
B- Complete Design Definition 
C. Start  Pre-prototype Evaluations 
D. Complete  Pre-prototype Evaluations 
E. Milestone  I 
F. Award Validation Phase Contracts 
G. Subsystem Test Start 
H. Free Flight Teats Start 
I. Subsystem Test End 
J. Free Plight Tests End 
K. Award Full Scale Development Contract 
L. Preliminary Design Review 

* (November 1981) 
* (November 1981) 

October 1976 
May 1977 
July 1978 
September 1978 
November 1978 
February 1979 
March 1979 
October 1980 
November 1981 
December 1981 
December 1981 
September 1982 
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Program Element;  I64314F 
DOD Mission Area:  Counter Air, #22i 

Title:  Advanced Medium Range Alr-to-Atr Missile (AMRAAM) 
Eudget Activity: Tactical Programs, #4 

M. 
N. 
0. 
P. 

Q- 
R, 
S. 

Milestone II 
Full Scale Development Subsystem Tests Start 
Full Scale Development Flight Tests Start 
First Production Delivery 
Full Scale Development Flight Tests End 
Full Scale Development Subsystem Tests End 
Initial Operational Capability 

* (November 1981) 

* (April 1983) 

* (January J985) 
* (February 1985) 

September 1982 
May 1982 
January 1984 
September 1985 
February 1986 
February l?j}6 ?86 

* Date presented in fiscal year 1981 Descriptive Summary 

^lI) EXPLANATION OF MILESTONE CHANGES:  The contract award for full scale development (FSD) *»a& delayed five weeks because 
an extension in source selection to permit the contractors to submit updated proposals.  When the source selection was 
extended, the contractors were granted an additional five weeks to launch their prototype hardware. Negotiation of the 
FSD contract resulted in a rephasing of the development effort to allow an overlapping but sequential approach to integra- 
tion and Lest or the four fighter aircraft. This rephrasing resulted in a lat&r date for completion of flight testing. 
In accordance with the new Office of the Pecretary of Defense initiatives for improved acquisition, the Milestone II 
program go-ahead decision review will be held during FSD ?ft3r completion of the system preliminary design review rather 
than the beginning o* FSD. 
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Budget Activity: 
Program Element 

Tactlea1 Programs, #4 

^}^lI^}}lPl. "  ^lY.a?Lc_e_d Medium Range Ai;-to-Air Missile (AMRAAM) 

Test and Evjilua£i(mJDatai; 

i-  (U) Development Test and Evaluation:  The AMRAAM program was initiated as a joint Air Force/Navy development 

effott (Air Force executive service; to develop and produce a lightweight, active radar guided missile for use on the 
F-14, ?-15, F-16, and F-18. With the signing of the Memorandum of Understanding for a Family of Air-to-Air Missile 
Systems, AMRAAM will be compatible also with the German F-4F and British Tornatio.  The Mission Element Need Statement 
and Joint Service Operational Requirement call for improved effectiveness (high velocity, launch and leave, multiple- 
target attack), operational utility (short range operational launch without airborne intercept radar), reliability, 
maintainability and affordebilitv.  Beginning with full scale development (FSD), AMRAAM trust address the requirements 
in the Operational Objective for NATO Air-to-Air Missiles for the 1980s and Beyoiai. 

(U) Development of AMRAAM is being managed by the AMRAAM Joint System Program Office at Eglin AFB, Florida. 
The 3246th Test Wing at th^ Armament Division is the Development Test and Evaluation (DT&E) test agency with Air 
Force Test aid Evalution Center the Operational Test and Evaluation (OT&E) test agency.  The Pacific Missile Test 
Center and the Operational Test and Evaluation Force are the Navy's development and operational test agencies. 

(Ü)  Following the completion of concept definition and Milestone I (November 1978), contracts were awarded to 
hughes .'rid Raytheon, 2 February 1979, for the 33-month competitive Validation Phase.  In early fiscal year 1982, ope 
of these contractors will be selected to begin ;'ul I Scale Development (FSD).  Milestone II Is planned during FSD 
after system Preliminary Design Review (September l%2).  Combined Development Test and Evaluation/Initial Opera-* 
tiona?. Test and Evaluation (DT&K/IOT&E) Is planned for the Validation and Full Scale Development phases.  In addi- 
tion, a separate phase of Initial Operational Test and Evaluation (10T&E) is planned near the end of Full Scale 
Development. 

(U) Validation phase te-*:: and evaluation was Initiated early in fiscal year 1980 and included a variety of 
ground captive carry and free flight testing Intended to  provide data necessary for management to confirm that the 
AMRAAM concept w&s sound and that the technical risks In proceeding with FSD were acceptable.  To facillate the 
validation testing, each of the competing contractors developed their own missile design &n<i  fabricated hardware 
which has matured in design from early checkout vehicles to prototype AMRAAKs. 

(U)  Each contractor's prototype hardware was  tested to examine Its potenti.il for satisfying the Joint Service 
Operatonal Requirements such as improved end game performance, look-down shoot-djwn capabilities, multimode guidance 
flexibility, enhanced elecrronlc counter-countena-aaures potential. meltt-aircraift compatibility and reliability and 
pert '-irmai.ee goals.  Included In the free flight testing were demonstration» of AMRAAM' s unique autonomous guidance 
mode, as welt as a command-inertial active ^u'dance mode. 

(U)  'J.'ouivi testing Included such things as wind tunnel., wartend, attd  fuze testing as well as integration 
testing.  In addition, extensive simulation, including hardware-ln-the-ioop, w*,a conducted to assess system perform- 
ance In benign as well as electronic eountermeasures environments.  More than 70 integration/environmental missions 

were flown with F-14, F-i> and F-16 aircraft; only form and fl* t ;-ts were accomplished on th* F/A-18. Validation 
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Budget Activity: Tactical Programs, #4 
Program Element:  64314~F763370F" - Advanced Medium Range Alr-to-Alr Missile (AMRAAM^ 

captive carry testing also consisted of over 90 flights with the contractors* AMRAAM seeker test units studying 
acquisition, tracking and prelaunch functioning.    * 

(U) Validation phase free flight testing included launches of separation, controlled and guided test vehicles. 
Safe separaton has been demonstrated from the F-14, F-15 and F-16 aircraft.  A seriec of guided te3t vehicle launches 
has been initiated with four successful guided intercepts of targets. These launches were off F-15s and F-16s and 
included two direct hits.  Additional guided prototype launches are planned for all three test aircraft. 

(U)  During Full Scale-Development, multi-service 0T&E will begin in fiscal year 1982 and continue through 
early fiscal year 1986.  F5D testing will be conducted using pre-production missiles and proposed support equipment. 
The major objectives of the DT&E testing are to: 

a.  (U) Provide sufficient nesting to determine equipment readiness for Initial Operational Test and 
Evaluation.  Areas that will be addressed include performance, compatibility, interoperability, reliability, main- 
tainability and logistical suoportability. 

h.  (U) Determine if the system meets contract specification requirements and identify technical deficien 
des no  that changes can be instituted before the start of production. 

AIM-9. 
c.  (U)  Demonstrate compatibility of the ejector launcher with the AIM-7 and the rail launcher with the 

d.  (U)  Demonstrate complete integration with the F-15, F-16 and F/A-18 aircraft. 

(U)  Although a firm schedule for Full Scale Development cest-tng has not been prepared, Development Test and 
Evaluation will include txtentive laboratory, captive flight and live, firing tests.  The tests will Include elec- 

tronic counter countermeaaures testing, logistic support/ground support: evaluation? and simulated operational envi- 
ronments where ship suitability, electromagnetic interference and aircraft eatapult/arreptment will be evaluated. 

2.  (U)  Operational Test *nd Evaluation:  No Advanced Medium Ringe Air-to-Air Mlrsiie (AMRAAM) Operational Test and 
Evaluation has been accomplished to date.  Combined Development Test and Evaluation/lni lal Ope»at tonal Test and Eval- 
uation is planned during the Demonstration and Validation Phase and Full Scale Develops«at.  In addition, a separate 
phaa - of Initial Operational Test and Evaluation will be conducted at the end of Full Scdla Developoent.  Air Force 
is lead service with the Air Force Test and Evaluation Center as Operational Test and Evaluation test agency. 

(U)  Demonstration and Validation Phase.  Operational Test and Evaluation conducted during this phase will consist 
of monitoring Development Test and Evaluation tests.  The missiles to \m  tested will be functionally but not mechani- 
cally similar to production ltetcs.  Air Force Test and Evaluation Center will prepare «ui independent report on the 
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Budget Activity: ^£ticaj^rjDgrüm8L_#A 
Prugram Element- " 64314F/63370F' - Advanced Medium Range Alr-to-Alr Missile (AMRAAM) 

projected operational effectiveness and suitability of both systems tested, 
will be conducted from flsccl year 1980 through mid-fiscal year 1982. 

Demonstration and validation testing 

(u) Full Scale Development Phase.  Initial Operational Test and Evaluation will be combined with Developmsnt 
Test and Evaluation, where possible, when the AMRAAM configuration is representative of production missiles. A 
separate phase of Initial Operational Test and Evaluation will be conducted near the end of Full Scale Development 
using pilot production missiles. Data collected during both the combined and separate phases of Initial Operational 
Test and Evaluation will be used to provide a valid estimate of the Advanced Medium Range Air-to-Air Missile's 
operational effectiveness and suitability to support Milestone III. Full Scale Development testing will be conducted 
frcm late fiscal year 1983 through fiscal year 1986. 

(U) Air Force Test and Evaluation Center will have rhe overall management responsibility for Advanced Medium 

Range Air-to-Air Missile Initial Operational Test and Evaluation.  The United States Navy Operational Test and 
Evaluation Force will ensure that Navy requirements aie Included in the Initial Operational Teat and Evaluation 
test plan. 

(U) While specific test locations have not been determined, ranges with the capability (with modification) to 
test the Advanced Medium Range Air-to-Air Missile are: 

(1) White Sands Missile Range, New Mexico. 

(2) Eglin Gull Test Range, Florida. 

(3) Pacific Missile Test Center Range, California. 

(4) Naval Weapons Center Test Range, California. 

(U) Only preliminary Advanced Medium Range Air-to-Air Missile Initiil Operational Test and Evaluation planning 
has been accomplished to date.  The planned combined Development Test and Evaluation/Initial Operational Test and 
Evaluation program will consist of approximately -?6 total missile firings from the F-14, F-15, F-16 and F-l£. 
Navy operational testing will follow with production hardware.  During the combined testing, • concurrent but separate 
InUlal Operational Test and Evaluation test phase is planned which will include firing 29 pilot production missiles 

t rora the F-16 and a 2300 
lu>ur captive-carry reliability program using another 20 pilot production missile«.  The 

planned testing will provide data for a decision to continue production oi  AMRAAM. 

(U)  Oev islon Coordinating Paper I"*'*, 13 January 1979, levied an additional requirement on the services to perform 
an Advanced Medium Range Air-to-Air Missile operational uMlity e/aluatlon (OUE).  The operational utility evaluation 
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Budget Ac <tvi t£ :_ 
Pre gram Element. 

Tactical Program, #4 
64314~F/~6337OF - Advanced tedium Range Alr-to-Alr Missile (AjgAAM) 

is to consist of analyses, air combat simulation, and flight test6 as required to establish the operational utility of 
AMRAAM. The Office of the Secretary of Defense (CSD) has instructed the aervicen to Initiate the analysis and sim- 
ulaton tests and present the results at DSARC II.  In May 1979, the Air Force Test and Evaluation Center contracted 
with McDonnell Douglas for the conduct of the air combat simulation. To date tvo F-15 and two F--16 test periods are 
complete.  One additional test perlte, for each aircraft will be finished by February 1982 to complete the test.  The 
simulator facility has maintained a high reliability rate and testing to date has been highly satisfactory.  The 
utility evaluation is an operational test and is funded under Program Element 28008F, AMRAAM Operational Utility 
Evaluation. 

(U) Air Force and Navy personnel will operate the AMRAAM throughout thtt  development program. Contractor n*rson- 
nel will maintain the AMRAAM during demonstration and validation and the beginning of Full Scale Development.  There- 
after all equipment will be maintained by Air Force and Navy personnel. 

3*     Systems Characteristics:  The nissile Is being defined in response to the Mission Element Need Statement 
and the Joint Service Operational Requirement and the Operational Objective for NATO Air-to-Air Missiles for the 1980s 
and Beyond. The objectives data listed below are tentative and reflect Joint Service Operational Requirement specifics 
which will continue to be subjected to cost/performance trade-offs. 

TEST AND EVALUATION DATA: 

A. Performance 

Speed, Maximum Mach 
Altitude, Feet 

Maximum 
Minimum 

Range: 
Maximum Nautical Miles 
Minimum, Feet 

Kill Probability, Percent 

B. Reliability 

Mean Flight Hours Between Failure 
Free Flight 

Objectives 

450-600 

.8-.85 

Demon»t rated 

To be demonstrated 

To be demonstrated 

To be demonstrated 

To be demonstrated 
To be demonstrated 

To be demonstrated 

Demon * i ra_t ad 

To be demonstrated 
To be d«&on>tr«tei 
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Budget Activity: Tactical Programs, #4 
?rogram Element: 6431~4F/63370F - Advanced Medium Range Air-to-Alr Missile (AMRAAM) 

c* Mlasle Description 
Launch Weight (pounds) 
Warhead Weight (pounds) 
Guidance Type 
Compatibility 

200-350 
25-50 
Active radar terminal/inertlil mid- 
course 
F-14, F-15. F-16, F-18, F-4F (German), 
Tornado (British) 

To be demonstrated 
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FY 1982 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »64321F 
DOD Mission Area: Tactical Command and Control, #344 

(U; RESOURCES (PROJECT LISTING) ($ in thousands): 

Title: Joint Tactical Fusion Program 
Budget Activity: Tactical Programs, #4 

Project 
Numbe r Title 

FY 1981 
Actual 

FY 1982 
Estimate 

TOTAL FOR PROGRAM ELEMENT!/   5,423ly*    5,280 

FY 1983 
Estimate 

9,908 

FY 1984 
Estimate 

TBD 

Additional 
to Completion 

TBD 

Total 
Estimated 
Costs  

TBD 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The tactical forces have a critical need to rapidly (on a Near Real 
Time basis) exploit time-sensitive and high volume, multi-sensor information. The objective of this program is to 
develop and field ar Enemy Situation Correlation Element (ENSCE) which will correlate and aggregate multi-source sensor 
data; provide precise location of opposing force structures or nedes; and provide ground battle situation displays to 
3up^ort the Tactical Air Control Centers.  Information will be shared with the Army All-Source Analysis (ASAS) System. 

(U) BASIS FOR 1983 RDT&E REQUEST: Includes funds to support Congressional redirection of the Battlefield Exploitation 
and Target Acquisition (BETA) and Tactical Fusion Division (TFD) Projects to combine with related Army projects and form 
the Joint Tactical Fusion Program. The Air Force configuration of the system developed in this joint effort will be the 
ENSCE. The cost estimate was developed by the Joint Tactical Fusion Program Management Office (JTFPMO). 

(U) COMPARISON WITH YY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
Total 

FY 1982 FY 1983 FY 1984 Additional gstlmated 
Estimate Estimate Estimate to Completion Costs 

RDT&E  TOTAL FOR PROGRAM ELEMENT 5,500 10,000 8,?U0 24»100 68,400 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 

1/ FY 1983 funds reflec: minimum funding to support the program, out-year funding will be provided when firm estimate-s 
are established 

ij  These funds were pteviously identified under PE 27431F. 
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Program Element:  »64321F 
DOD Mission Area: Tactical Command ani Control. #544 

Title: joiPv Tactical Fusion Program 
Budget Activity: Tactical Programs, #4 

(U) DEfAILEP BACKGROUND AND DESCRIPTION: The employment of highly mobile end technological1> advanced weapon systems by 
opposing tarticel military forces requires early detection, identification and location. To support this requirement, 
sophisticated sensor systems which can detect and locate basic elements (such as electronic emitters) are being increas- 
ingly employed. There is a critical need to rapidly exploit this time-sensitive and high volume of sensor information. 
The purpose of this program is <ro develep and field an ENSCE which will correlate and aggregate the large number of 
elements (such as multi-channel radios and radars) detected by various sensor system« and reduce them to force structures 
(such ae command posts and air defense batteries); provide ground battle situation displays; and provide target nomina- 
tion support to the Tactical Air Control Centers. The Services have submitted the Joint Tactical Fusion Development 
and Acquisition Program Plan to the Office of the Secretary of Defense based on Congressional redirection of the 
Battlefield Exploitation and Target Acquisition (BETA), Tactical Fusion Division (T7D), and All Source Analysis System 
(ASAS) Projects to combine and form a joint effort called the Joint Tactical Fusion Program. Current plant are to 
acquire fusion systems for the Services at the earliest possible date, maximizing the use of common hardware and ensuring 
interoperability within and amon^ Services. 

(U) RELATED ACTIVITIES: Related Program Elements include: 64321A, Joint Tactical Fusion Program, for the Army ASAS. 
27431F, Tactical Air Intelligence Systems; for the procurement, operation, and maintenance of the Air A>rce ENSCEs. And 
63789F, Command, Control, snd Communication Advanced Development; for advanced development of the software required to 
incorporate future Air Force sensors. 

(U) WORK PERFORMED BY: The Executive Agent for the Joint Tactical Fusion Program is the Army. The JTFPMO, manned by 
personnel from all Services and the National Security Agercy, is located at the Harry Diamond Laboratories, Adelphi, MD. 
All Air Force manpower (includiog authorizations previously at Hanpcom AFB) has been transferred and collocated with 
the JTFPO. TRW, Redondo Beacht California, was the prime contractor for the BETA Test Bed development. BJM Corporation 
performs maintenance on the test ueds. 

(u>  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I. (U) FY 1981 and Prior Accomplishments: A Tactical Fusion Division study was initiated and completed in FY 1977. A 
Battlefield Exploitation and Target Acquisition (BETA) Froject Request for Proposal was released to Industry i.\ November 
1977. Prime contract was awarded in February 1978 to TRW for the development of the BETA Test Bed. Modifications re- 
quired to interface sensor subsystems were determined. Communication support plan-* weie prepared and a Critical Design 
Review was conducted in February 1979. Plans for the modification to sensor rubsystems and communication support equip- 
ment were accomplished. Sübsysteas to interfsce the sensors with the teütbed were developed and installed. Development 
of the communication subsystem and support equipmevt continued. Project fund.-, were used to continue the eoftware develop- 
ment a^.d correct teatbed deficienciea* 
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Program Element:  I64321F 
DOD Mission Area: Tactical Command and Control. #344 

Title: Joint Tactical Fusion Program 
Budget Activity: Tactical Frograms, #4 

2. (U) FY 1982 Program: Continue joint-service development- and acquisition of a militarised fusion system fo^ earliest 
possible fielding. The FY 1982 effort will focus on performing systems engineering/integration functions, generating 
the Statement of Work and specifications and preparation of the Requests for Proposals for the militarized terminals, 
hardware for the correlation centers, continuing software development, and continuing development of the simulation 
program to drive ehe fusion system during testing and operational exercises. Congress reduced funds in FY 1982, thereby 
denyins "funding for a European test of existing fusion testbec components." In a separate, but related action, Congress 
did not object to sending a testbed to Europe to fulfill a USCINCEUR urgent requirement for a limited operation fusion 
capability. 

3. (U) FY 1983 Planned Program: A sovrce selection process will commence In FY 19C3. All necessary experimental work 
will have been performed, user assessments provided, user requirements prioritized, and the proposed system ready for 
full scale development. Work will continue on the definition and Implementation of the communications, sensor and 
command and control interfaces. Wor to support development and training will continue. The testbedr will be utilized 
for user evaluation, participation in Joint and Service unique exercises, and as a development tool tor the evaluation 
of thj evolving versions of the software. 

4. (U) FY 1984 Planned Program:  Continue development contract. 

5. (II) Program to Completion: Development of the militarized production prototype hardware will continue. Acquisi- 
tion of the long-lead items for the follow-on limited production run will be initiated. The continuing software develop- 
ment effort will yield an upgraded software configuration which will be implemented on the testbed. One production proto 
type hardware set will be delivered and a combined Development Test and Evaluation and an Operational Test and Evaluation 
will be conducted over a one-year period. 

6*  ('') Milestones:  Not Applicable 

7. (J) Resources:  Not Applicable 

8. (U) Comparison with FY 1982 Descriptive Sunmary:  Not Applicable. 
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Budget Activity: Tactical Programs, #**  
Program Element: 6U321F, Joint Tactical Fusion Program 

Pro,1 ect: Enemy Situation Correlation Element  

TEST AND EVALUATION DATA 

1. (U) Development Test and Evaluation: The Battlefield Exploitation and Target Acquisition (BETA) Project vas estab- 
lished to design and ö3T*elop a testbed primarily in support of Army and Air Fore» tactical command centers. Th<j project 
vas to demonstrate ana evaluate the feasibility and utility of correlating inputs from multiple tactical battlefield 
sensors and national sensors to produce ground situation displays and target nominations in near-real time for improved 
battle management. The BETA testbed is a joint Army/Air Force project with the Army as lead service; during Congressional 
review of the project for Fiscal Ye&r l?3l, it vas directed that the ENSCE (formerly Automated Tactical Fusion Division) 
and the Army's All Source Analysis System (ASAS) be combined into a Joint Tactical Fusion System development after the 
Office of the Secretary of Defense approval of the program plan^ currently in service coordination. Based on approval 
of the plan and competitive acquisition (by the Joint Tactical Fusion Program Office) of Joint ASAS/ENSCE systems in 
FY 83/8U, Development 'List and Evaluation will begin in Fiscal Year 1985. IOC is planned for FY 87. 

2. (U) Operational Test and Evaluation: The Joint Tactical Fusion Program (JTFP), formerly Battlefield Exploitation/ 
Target Acquisition (BETA)» test bed will be used for demonstration and validation of automated sensor fusion concepts for 
the foliov-on Air Force Enemy Situation Correlation Element (ENSCE) and Army All Source Analysi3 System (ASAS) develop- 
ments. AFT3C will monitor the 1982-198** initial operational test and evaluation (IOT&E) of the JTFP testbed at Hurlburt 
Field, Florida, conducted by Tactical Air Command. During 1982-1983, the Air Force Test and Evaluation Center (AFTEC) 
will per fort, an operational utility evaluation of the JTFP testbed in Europe focusing on those capabilities which are 
intended for the ENSCE in USAFE and NATO. 

b. When the preproduction FNSCE equipments are delivered in 1985, a combined development test and evaluition/initial 
operational test and evaluation (DT&E/IOT&E) will be conducted in the OGHUS. The AFTEC conducted IOT&E will address both 
the operational effectiveness and operational suitability of the SNSCL' prototypes. Major IOT&E objectives will include 
assessments of the sensor interface software performance, as well aa enhancements to the sensor coordination, intelli- 
gence correlation, siti'atior.al awareness, target nomination, and battle management functions.  In addition, the communi- 
cations support and human factors associated with the ENSCE will be assessed. 

c. The US Air Forces Tactical Air Warfare Center (USAFTAWC) will be the Tactical Air Forces lead agency for user 
participation in the 'X)NUS testing with United States Forces in Europe- (USAFE) providing the resources for the AFTEC con- 
ducted European assesment.  Elements of the Air Force Electronics Security Command (ESC) and Air Forer- Logistics Command 
(AFLC) will also be involved. The goal of the JTFP/ENSCE program is to achieve un initial operational capability ir 
Europe by 1985, a CONUS-deployable capability by 1986 and a capability in Korea by 1987» Specific test milestones aie 
beir,^ formulated by the JTFPMO and will be formalized in the acquisition strategy section of the program management plan 
now in service/OSD coordination. 

3. (U) Systems Characteristics; The Battlefiela Exploitation and Target \cquisiticn (BETA) Testbed is a tool that is 
being used to develop and validate operational concepts and procedures. Specifi-: products will be the Air Force Enemy 
Situation Correlation Element (ENSCE) ynd the Army All Source Analysis System (aSAS) that will be contractor-developed 
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budget Activity: Tactical Programs, #1 
Program Element: 6^321F, Joint Tactical Fusion Progx-am 

Project: Enerry Situation Correlation Element 

based on the Battlefield Exploitation and Target Acquisition Testbed and related technology. The Battlefield Exploita- 
tion and Target acquisition Testbed employs Joint interoperable Tactical Command and Ccutrol System data messages and 
will provide early evaluation of these standards in an automated environment. ASAS/ENSOE will provide Ihe  Department 
of Defense with a single joint engineering/development testbed i'L-r correlation and fusion of ground target censor 
information. 

(U) Air Force ENSCE currently planned performance and objective, are: 

Performance 

Number of Sensors Inputting 

Sensor Report Rates 
Full Situation Display Generation 
Cross Correlation Display 
Self Correlation of Reports 
Graphics Portrayal Transmission 

Between Centers 

Objective 

15 

250 reports per hour/sensor 
10 seconds 
3 seconds 
3 seconds 

Plus or »inuAJ 15 secoLds of one 
minute 

remonstrated 

To be tested  in Fiscal 
Year 1985 
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FY 1985 RDT4E DESCRIPTIVE oUKMARY 

Prograa Element: #64562? 
DCD Mission Area: Thsater-Wide TNW, #242 

RESOpCBS (PROJECT LISTING): ($ in thousands) 

Title: Ground Launched Cruise Kisaile 
Budget Activity: Tactical Programs» #4 

Project 
Number   Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

FY 1982 
Estimate 

107,613        80,065 

FY 1983 
Estimate 

28,531 

FY 1984 
Estimate 

23,950 

Additional 
to Completion 

Total 
Estimated 
Costa 

353,300 

(u)    BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:    The purpose of  the Ground Launched Cntise Missile (GLCM) is  to 
counter modernization of Soviet long-range thoater nuclear iorces,  particularly SS-20s and Backfire bombers.    The 
need ie  for a s^üUw capable of  surviving a Soviet first strike and having enough range to  reach targets  in the 
westers: military districts of the Soviet Union,  thus helping to deter a combined Warsaw Pact and Soviet numerical 
suoeriority in both conventional and  theater nuclear forces.    This program element provides  for full scale engineer- 
ing development to adapt the TOMAHAWK cruise missile into a tactical mobile ground  launched system. 

(U)    BASIS FOR FY 1983 RDTAE REQUEST:    Continue engineering development which began in 1978.    Specific development 
efforts are tka GLCM Integrated Logistics Support program and training equipment.    The Air Fo:ce Test and Evaluation 
piogram and system ground qualification tests will be completed which lead to a Defense Systere Acquisition Reviev 
Council III scheduled for May 1983«    Procuremant fundiiife will be used to buy 120 missiles,  2? transporter erector 
launchers,  and  15 launch control centers. 

(U)    COMPHRISCN WITT FY 1982 DESCRIPTIVE SUMMARY:    No chance siace FY 82 Descriptive Summary. 

OTHER APPROPRIATION FUNDS: 

Miasilt  Procurement* 
(Quantity) 

Military Construction 
Department   of Energy coa;.3 

•Includes initial sparer 

FY 1981 
Actual 
164,100 
(11) 
22,200 

FY 1982 
Estimate 
350,500 
(54) 
75,000 

f\  1983 
Estimate 

530,700 
(120) 
85,400 

FY 1984 
Estimate 
"474,000 

(120) 
93,100 

Additional 
to Completion 

1,014,200 
(25:;, 
116,400 

Total 
Estimated 
Cost 
2,561.900 

(560) 
J92,100 

J 
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Program Element:    #64362F Title:    Ground Launched Cruiae Missile 
DOD Mission Area:" Thealer-Vfide TNW,  #242 Budget Activity:    Tactical Programs,  #4 

(U)    DETAILS? BACKGROJND AND DESCRIPTION:    The Ground Launched Cruise Missile is an adaptation of the TOMAHAWK 
crui3e missile as a ground mobi?e weapon system to increase theater firepower.    Faced with numerical increases 
and advanced technology of enez.y forces,  a cost effective weapon is  required to sustain theater capability» 
Ground Launched Cruise Missile can satisfy this need for a system with a high single-shot probability of destruc- 
tion of tactical targets and with coverage of a large percentage of the theater target system.    The Ground Launched 
Cruise Missile»  with a nuclear warhead,  preprogrammed targeting,  and a quick reaction,  all weather capability 
can provide increased firepower and improve the non-nuclear force levels by releasing quick reaction alert aircraft 
for other than nuclear tasking.    In effect,  this provides increased conventional firepower without additional 
aircraft. 

Technology developed in the TOMAHAWK advanced development program supports  the developmenc of a Ground Launched 
Cruise Missile weapon system capable of 2300 kilometers operational  range snd terminal accuracy of less  thasl 

_Circular Error Probable.    Pre-launch survivability is enh&nced türoigh oystem mobility which allow« dispersal 
fron main operating bases  to random locations during periods of increased tension or actual hostility.    Because 
of the mi&sile'a range,  the weapon system can be  located well behind the Forward Edge of the Battle Area,  further 
cduplicating the enemy's prolaunch attack problem. 

(U)    The Ground Launched Cruise Missile program will integrate the TOKAHAWK cruise mipsile into an air transportable, 
ground mobile unit.    The missiles are transported four to a launch platform and are controlled by a launch control 
center.    Four transporters with sixteen missiles and  two launch control centers constitute a flight.    Tne 
ceaign of the launch control center,  •'ranspcrter erector launcher,  and associated electronic** comprise  the bulk 
of  the program.    System integration ax.d testing make up the balance of tne effort,    Tha weapons control system 
software development  is  the  pacing item in  the development program. 

(U)    RELATED ACTIVITIES;   The Ground Launched Cruise Missile as a weapon system is a rew development,  but  it will 
incorporate  tecnrologies  previously developed in cwmnd,   "cm unication,  a»:ai  control subsystems and  carrier 
vehicles.    Program Elements 64%7N, TC&ArfAWK and 64561F,  Air Launched Cruise Missile are closely related. 

(U)    WOBK PERFORME!) BY:    The Joint Cruise Missilos Project Office  located in Washington, D.C.  has o*erall 
responsibility  for the Ground  Launched Cruise Missile  development  and  testing.    The January  1977 Cruise Missile 
Defense System Acquisition Review Council II direction established  the Joint Cruiae Missiles Project Office 
witn   the Navy as lead Servica  to menage current  cruise missile development with special  emphasis  placed  on COEUPC- 

naiity between programs.    The Air Force Ground Launched Cruiae tfissil )s Projec* Office is  stnffed by the Air 
Force within  the overall  auspices of   ehe Director,  Jo<.nt Cruiae Missiles Project Office who  is  the Program Man&grf» 
Air Force Systems Command,   Andrews AFB,  MD and Aeronautical Systems Division,  Wright-Patterson AFB,  OH interface 
and  support  this development  activity.     Air Ferce Test,  and Evaluation Center,  Kirtland AFB,   NM vlll be   respoJi-ible 
for operational   testing.    The Utah Test and Tn ining Range has been selected as  the Ground Launched Cruise Missive 
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Program Element:    #64362? 
DOD Mission Area:    Theater-Wide TNV #242 

Title:    Ground Launched Cruise Mispile 
Budget Activity:    Tactical Programs,  #4 

primary test site.    Gsneral Dynamic«*, San Diego,  CA is contractor for the TOMAHAWK mias:ie aioframe.    McDonnell 
Douglas, S4; Louis, MO is the navigation/guidance contractor.    Williams Research, Walled Lake, MI is the contractor 
for the engine.  General Dynamics is the weapon system integration contractor.    GTE Sylvania is  the communications 
subcontractor.    Vitro, Silve;   Spring, MD is  the weapon control system software and integrating contractor with 
McDonnell Douglac, St Lmis, MO providing th-3 hardware. 

(U)    PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1*     (V)    FY 1981  Program:    System development continued with critical design reviews on the weapon control pystem 
and the trailer f.r the transporter erector launcher and launch control center.    Fabrication of ^reproduction arti- 
cles was accomplished to support the Air Force test and evaluation.    Planned test as seta include five itissiles and 
their canniaters,   four transporter eroctor launchers,  and three launch control centers.    Guidance sets,  engines,  and 
warhead flight  test articles also began delivery in support of the test progrpm.    The production cf 11 missiles, 
6 transporter erector launchers,  and 6 launch control centers, and associated support equipment were fui-ied to meet 
the planned December 1983 Initial Operational Capability in the united Kingdom. 

2*     (u)    FY 1982 Planned Program:    Two contractor flight and ground qualification testd occur followed by the start 
of Air Force  test and evaluatior.    There is a continued development of the weapon control system software and weapon 
system support equipment.    Definition of the Integrate! Logistics Support  for the Ground Launched Cruise Missile 
begins.    Fifty-four missiles,  17 transporter erector  Punchers,  10 launch control centers, and associated support 
equipment rill  bo funded in fiscal year 1982 in  order to meet  the planned force structure buildup.    The FY  1932 
funding estimate  13  an agreM upon  position between Headquarters Air Foruo Systems Commiind  and  the Joint Cruise 
Missile Project Office.    The estimate was developed by a special  joint estimating team co-chaired by Air Force 
Systems -oroma-r*  wid  the Project Office,  and used  the   latest contractor proposals  for full scale development  of  the 
weapon system. 

3.     (U)    VX 1933 Planned Program:    Development  of the Integrated Logistics Support  (ILS)  program continues along 
with development  of  the  training program.    The Air Force  test and evaluation program and  system ground qualification 
t.^sta  are  planned  to be  completed  in February 1983 which lead  to a Defenae System Acquisition Review Council  III 
schedule«1   for May  1933-     Procurement   funding will  be used  to buy  120 missiles,  28 transporter erector launchers, 
«ad  15 launch control centers. 

*■     (U)    FY  1984 Planned Program:     Conclude development  of  the CLC<4 ILS program.     Procure  120 miaailea,  28 trans- 
porter erector  launchers,  and  15   launch control   centers. 

lj.     (U)    Projgram to Gogoletion:    Follow-on Operational Test  and Evaluation will  be accomplished  and will primarily 
consist of continued testing to complete  residual  test objectives not acce.^pliaheü  during Air Force  teat and evalua- 
tion.     Jeficiencisa and areas of concern surfaced during p**ior testing will be  reexamined and corrected.    An analy- 
sis  of operational  effectiveness and suitability of  the Ground  Launched Cruise Missile weapon system wil?   continue. 
Syste*- deployment will continve into  fiscal year 1988,   with procurement of another  two hundred  waü  fifty-five missilüs, 
sizty-cn*  transporter erector  launchers,  and  thirty-four  launch control  centera. 
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Program Element: #64562F 
DOD Mission Area: Theater-Vide TNW, #242 

6. (U) Milestones: 

Title: Grcund Launched Cruise hiaaile 
Budget Activity: Tactical Programs, #4 

CY Date 

A. DSABC II 
3. nrogram Ini tiation 
C. First Full Scale Engineering Development Flight 
D. Critical Design Review 
E. First Test Article Delivered 
F. Complete Development/Initial Operational Test A Evaluation 
G. AFSARC III 
h. Initial Operational Capability (IOC) 

*(Jsn 1935; 

J«n 1S77 
Oct 1977 
May 1980 
Mar 1981 
Sep 1981 
Feb 1963 
Kay 19?3 
Dec 1983 

*Date  presented in FY 1982 Descriptive Dünmarieü 

(U)    EXPLANATION OF MILESTONE CHANGE; The milestone change was caused by a continued delay it. development  of 
the weapon control system software and associated clip La the planned test  schedule.    The change waa an internal 
program change and  did not change  the IOC. 

731 

!   » 

■*&.£***, 



mmmum wmmmtmmm 

Budget Activity: Ground Launched Cruise Missile 
Program Element: 6A%2¥ 

Test and Evaluetion Data 

1.  (U) Development Teat and Evaluation: The Ground Launched Cruise Missile (GLCM) test program is being managed 
by the Joint Cruise Missiles Project Oi'fi«e (JCMPO). General Dynamics is the prime integrating contractor and the Air 
Force Flight Test Center is the development test agency. GLCM' development testing of the TOMAHAWK iaissile vill incor- 
porate test results from the Sea Launched and Air Launched Cruise Missile programs to reduce GLCM toat requirements. 
Applicabls areas include engine performance qualification, airframe, navigator/guidarce, and missile performance. 

i.U) First contractor test launch of a TOMAHAWK missile from an engineering test unit of the Transporter Erector 
Launcher (TEL) occurred 16 May 1980 at Dugway Proving G^ocid, Utah. 

(li) Full system testing will begin February t,982 using preproduction prototype missiles, TELs and Lau ich Control 
Centers (LCCo). Two (2) contractor flights and eight (8) Air Force flights are planned trom February 19Q2 to February 
\%}*    The A'r Force tasting will be combined Development ?*st jjjtf Evaluation/Initial Operational Teat and Evaluation 
(DTAE/IOTÄE). 

(U)    The DTÄE program has objectives  to provide data in the areas of flight  test, environmental  teat tad operations, 
ami m-iintenance demonstrations. 

(U)    FHfhc  teat objectives are  to provide W8'  warhead flight  test data to  the Department of Euorgy,  investigate 
launch environment effects on  the TEL,  and provide data to evaluate system performance for compliance wi h  the system 
specification. 

(U)    Environmental  teat objectives addrees the adequacy of the GLCM system to i\instion through its specified  raige 
of environment. 

(U)    The  operations and maintenance demonstrations will focun on maintenance of the GLCM ground systems since  the 
GLCM maintenance concept provides  for only limited maintenance on the missili. 

(U)    The  primary tast  site *ili be  the Ut&h Test   ants Training Range with tests also conducted at Aberdeen Proving 
Ground,  MD, Eglin Air Force Base,  fi,, and Kirtlanu Air Force Base, MM.    Teats will be conducted U»1R* J total of tnrae 
(3) LCCs,  four (<*} TELs,  and five (5) misaiiea.    Recovery and  refirbishm^at of flight  tested sisail** will snabie 
multiple teilt launches of ä singl« missile. 
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Budget Activity;    Ground Launched Cruise Missile 
Program Element: *"64362F 

(U)    An Extended Storage Program (ESP) during Developmental Test and Evaluation/Initial Operational l^at and Evalua- 
tion (BT<?E/IOT#E) IT ill use a Transporter Erector Launcher (TEL),  a Launch Control Center (LCC),  and four tissues  to help 
assess Ground Launched Cruise tfissile (GLCM) system reliability.    One missile will be launched at  the end of the ESP as 
the last of the e:*gh+ Air Force launches. 

2.     (U)    Operational Test and Evaluation: 

(U)    No dedicated GLCH Operational Teet and Evaluation (OT&E) has yet been accomplished; however»  the Joint Cruise 
Missile Project Office conducted an initial piiase of survivability testiag between January and October 1978.    Seven test 
flights wem flown with the Tomahawk Sea Launched Cruise Missile (SLCM) version against variovc  simulated airborne and 
ground defensive threats to obtain generic detection and trackiLg data.    Test data was also obtained fro« Phase II sur- 
-ivability  flights during Air Launched Cruise Missile  (ALCM) initial   operational test and  evaluation.    The ongoing ALOM 
Phase HI survivability flight program to providing additional generic data.    SLCM technical evaluation/operational 
evaluation and GLCM combined DTAE/IOTe.E will provide farther data.    Applicable  results will be applied to  the GLCM 
design and the planning of aurvivability objectives for I0TÄE. 

(U)    The combined DTfiE/IQTAE is scheduled for February 1982 through February 1983.    Those aspects of SLCM mission 
reliability and performance whjrh reflsct GLCM operational  requirements will be used in conjunction with  formal GLCM 
QTsE flight  test data. 

('!)    Tho  purpose  of IQT4E will be  to provide a valid estimate of the op*retiojj*l effectiveness and suitability of 
the GLCM Weapon System for Defense System Acquisition Review Council III,   scheduled  for May 1983.    The Air Force Teet 
and Evaluation Center will manage IGT*?;.    Th* Tactical Air Command, United States Air Forces Europe,  Air Training 
Command,  Air Force Logistics Command,  Military Airlift Command,  s-nd Electronic Security Command will participate. 
Personnel  from Commander in Chief Europe wa>   participate in IOT*E of the Mission Planning Subsystem. 

(U^    The  principal test location will  be  the Utah Test and Training Range where ten flights  (two contractor and 
eight Air Force) using preproduction prototype missiles will   *»  launched.    I0TÄE will also include a four week field 
exercise,  without missile  launches,  at Fort Lewis,  Washington* 

(U)    '"'he  complete   'LCM weapon system wil    not be available  for evaluation t»t  the start  of IQTAE.    Technical  data  and 
oupport equipment deliveries will  be phased,   with a  complete system planned  to  be available in June  198?.    A  full evalua- 
tion ot  logistics suppcrtability will be comp] .ted during Follow-on Operational Test and Evaluation (FOTaE).    All  test 
air vehicles   -ill hav«  telemetry  packages and  %\ I  lut  one h*ve ft  recovery package  in place of cue  fuel  tank.    Service 
personnel,   representative of operational  j-*:raoi.n«;.,  will operate anu maintain  the weapon system to  the  extent  possible 
during IOTÄE.     Because  cf  technical  r'eta and pnpport equipment  phasing,   contractor personnel wi'.l perfor» maintenance en 
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Budget Activity:    Ground Launched Cruise Missile 
Program Element:    64562F 

some parts of the weapon system during the first half of Initial Operational Test and Evaluation (I0T*E).    A system 
approach to the e\aluation of availability,  reliability (both mission and logistics), maintainability, and  logistic 
supportability is a major operational suitability test objective.    Quantitative (critical, high interest, and desirable 
maintenance and operational demonstrations performed by Air Force personnel) and qualitative evaluations are planned* 
A qualitative logistics aupportability evaluation will be conducted with emphasis on Air Force Logistics Command (A?LC) 
capability to support the system.    Mature system evaluation criteria (thresholds and goals') will be established  for 
significant areas of evaluation.    The System Effectiveness Data System (SEDS) will be used to collect and analyze relia- 
bility and maintainability test data.    Service  reports will be submitted I AW Section V, TC-00-35D-54 (USAF Material 
Deficiency Reporting and  Investigating System).    Air Launched Cruise Missile and Sea Launched Cruise Missila program 
data will be used as appropriate. 

(U)    Operational  testing of the Ground Launched Cruise Missile (GLCM) weapon system will continue efter Defense 
System Acquisition Review Council III.    This Follcw-on Test and Evaluation (F0T4K) effort will be accomplished  in two 
phases.    Phase I will be managed  by the Air Force Test and Evaluation Certer *=.   r»plate evaluations not  finished  during 
IOTÄE,  to refine  teat estimates, evaluate changes and modifications to correct  previously identified deficiencies,  and 
to  identify additional deficiencies.    Fhaae II will be conducted  by Tactical Ali* Command  to refine  tactics  techniques, 
doctrine and training programs;  provide for continuing malysis of operational  offactiveness and suitability to include 
change«  in operational   rjquiremert; and to identify deficiencies L.A verify the subsequent corrective meaauraa.    Phasa 
II  is scheduled  to begin in July 1984 after the June 1984 completion of Phaae I and will continue  ihroughout the life 
of  the  system.    This testing wil 3  be managed by the Tactical Warfare Center (TAWC) at an unddcenk^  location.    Ptiase 
II will  consist of Continental  United States (CONUS) flight tests und ground teats conducted in bcth the CONUS and at 
oper tlonal  bases.    The  flight  test  program will eventually grow to 12 flights per year,  initially it th« Utah Test and 
Training Range,  with air vehicles being recovered,  refurbished and  returned to  tto operational  inventory.     Launches 
will  be grouped  (three or  four  in  a 10- to 20-day neriod)  to maainuae use of both airbonw and  ground  based  support 
elements.    Ground  tests will  be  used  to evaluate equipment modification and  to develop and/or improve operational  proce- 
dures. 

% System Characteristic« 

Characteristic 
TOMAHAWK  (»CM-109) 

Length  (without  booster) 
Weight 
Werh««d (W84) 

-> pe ed 

Objective 

219 ii.slws 
27DO pounds 

Threshold 

j 

Demonstrated 

Not Applicable 
hot Applicable 
Department of 

Energy Verification 
Development*i Test 

an- Evaluation (DT\*E) 
DTag 

734 

i i 

■ 

*«V*fet 



Budget Activity: Ground Launched Cruise Miaaile 
Program Element: 64562F 

Range 

Circular Error Probability 
Transporter Erector Launcher 

Launch Control Center 

System Reliability 

Operational  Av*ti lability 

Mean Time   to Repeir (non-miaaile) 
Planned DT&E/IOTAS 
Plights 

Contractor Flights Completed 
Contractor Plights Kamaining 
hit Force Teat  Plights (combined 

2500 kilometers 

I       J 
M.A.N.  Truck 
4 Missiles per Transporter Erector 

Launcher 
Weight Approximately 78,000 pounds 
Air Transportable (C-130,  C-141» 

C-5) 
Contains Coafoui ication and Launch 

Control Systems 
Controls 4 Transporter Erec-or 

Launchers 
M.A.N. T-nck 
Weight Ayi-roxifately 78,000 pounds 

.85 

30 »mute-* 

1 

11 

Initial Operational Teat and 
Evaluation (iOTaE) 

DTaE/I0T4E 

.80 

To Be 
Determined 
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FT 1983 RDTAE DESCRIPTIVE SUMMARY 

Program Element: #64601? 
DOD Mission Areat Defensive Chemical and Biological Systems, #276 

Tftle; Chemical/Biological Defense Equipment 
Budget Activity: Tactical Programs, #4 

(U) RESOURCES (PROJECT LISTING) ($ in thousands) 

Project 
Number 

3320 
5321 
3337 
3762 
3764 
5171 

Title 

TOTAL FOR PROGRAM ELEMENT 

Biological Agent Detectlcn 
Chemical Agent Detection 
Individual Protection 
Collective Protection 
Decontamination 
Bigeye 

Total 
FY 1981 iY 1982 FY 1983 PY 19*4 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

8,870 8,767 16,339 16,247 Continuing Not AppU 

100 100 100 
3,400 5,600 8,000 7,100 
2,200 1 ,'300 3,339 2,347 

600 600 4,000 6,000 
600 867 700 600 

2,070 100 200 100 

<u> BRIEF DESCRIPTION DP ELEMENT AND MISSION NEED:  A marked imbalance in Chemical Warfare (CV> capabilities favoring the 
Warsaw Pact over the North Atlantic Treaty Organisation (SATO) raises a significant threat of CW employment. The 
objective of this program is to develop chemical and biological warfare defense equipment to ensure survival and to 
continue operations in a toxic environment.  The program encompasses six projectj:  Biological Agent Detection; Chemicil 
A^ent Detection; Individual Protection; Collective Protection; Decontamination; and the Bigeye retaliatory, binary 
oherateal bo»ab. 

(") BASIS FOR FY 1983 RDTAE REQUEST:  This fiscal year's funding will continue RDTAF of  Air Fore** uniqie chemical and 
hiologicv defense equipment which expands our com-^at capability awl minimises degradation of aieaica performance in *» 
toxic environment.  Detection and alarm systems wa™ of the arrival/presence of liquid/vapor chemical agent«.  Individual 
protective equipment provides la pro zed protection and reduces physiological and thermal >*urdens.  Collective protection 
systems provide filtered air for toxic free work and rest/relief areas.  Decontamination reduces podt-sttaek hasards by 
removing/neutralizing persistent ch*»miccl Agents.  Mgeye binary chemical bomb is certified fo. compatability, carriage 
sni release on Air Force aircraft.  Cost estimate are based en contractor information and prior negotiations. 

(ll) COMPARISON WITH FY 198? DESCRIPTIVE SUMMARY: 

FY 1961 

RDTAE ft,870 

Procurement   (30B0)   {PE27*>93F) 11,000 

(U)  OTMRR APPROPRIATION FUNDS:     Not Applicable 

FY  1982 FY  1985 
Estimate Estiuite 

8,900 10,100 

16,100 13,100 

FY 1964        Additional 
Estimate      to Completion 

Continuing 
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Program Element:    #64601F Title:    Chemicpl/Biological Defense Equipment 
DOD Mission Area:    Defensive Chemical and Biological Systems, #276 Budget Activity:    Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCKIPTION:    This program element was initiated in 1971-    Efforts at. that time centered on 
monitoring Army development.    W;'th recognition of a significant threat increase in 1974-75,  Air Force requirements were 
expanded.    Near-and long-term programs were approved.    Near-term objectives stressed acquisition of available equipment. 
The long-terra program develops a full spectrum of equipment required to sustain operations in a chemical/biological 
warfare environment.    Part of tho long-term program is dedicated to correcting limitations of the near-term equipment; 
ultimate goals are to provide protection agaiust the threat into the 1990s.    The program element develops protective 
ensembles for aircrews, ground crews and special tears;  personnel shelters and  filters;  detection pnd warning devices; 
and decontamination systems.    The Bigeye binary bomu is certified compatible with Mr Force aircraft through test work 
conducted with the Navy,   the executive developer, 

(U) RELATED ACTIVITIES:    DOD Directive 5160.5 establishes the Department of  ehe  Army as Executive Agent  for all  research, 
exploratory development,  and advanced development.    However,  individual service efforts are encouraged  to plan,  program, 
budget,  fund and  perform evploratory and advanced devb?opoent when necessary to peat service unique requirements.    Air 
Force  programs;    Program Element  (PE) 27593F,  Chemical  Bar* ■-.•«? Defense Equipment,   the procurement element  for eauipment 
developed  in PE 64601F; PE 62202F,  Aerospace Biotechnology,  basic   research into biotechnologies! problems of chemical 
warfare;   and PE 6'5745P,  Chemical  Warfare Defense.     Army program*:     PE 62706A,   Chemical/Biological  Defensa and  General 
Investigation;  PE 63721 A,  Chemical  Defense Material Concepts; PE 64724A,   Biological Defense Material,  Fg 64725?*  Chemical 
Defense Material.    Navy programs:    PE C2764M,  Chemical/Bio^ogical/Radiological Defense Technology;  PE 64506P,   BB/CV 
Countermeaeuree.    Tasks are coordinated with UfcS other Services. 

(U)  WORK PERFORMED BY;    The Aeronautical  Systems Division (AFSC),  Wright-Patterson A?B,  OH manages the defensive  program. 
Principal   contractors are:    Honeywell,   Inc.,  St.  Petersburg,  PL and Minneapolis,  MN;  flett-ey Corporation,  Cartondalir, 
PA;   Bendix Corporation,  Towson,  MD;   ILC Dover,   Frederica,  DE;  GTE-Syivania,  Western Division,  Mountain Vie«,  C^;   American 
Air Filter,  St Louis,  MO;   Bettelle Columbus Laboratory,  Columbu&,  OH;  Systems Research laboratory,   Dayton,  OH;  Rohm 3 
Haas,   Inc.,  Springhouse,  PA;  and GBOMET,   Rockville,  MD.    The Armament division (AFS?),   Eglin A?VB,  FL manges Air Force 
certification of the Bigeye bomb. 

W ?32£*AM ACCOMPLISHMENTS  AND FUTURE PROGRAMS: 

1 .   (U)    FY  f961   end Prior Aecomplianmxmta:    Components of thr  aoar-term aircrew and ground  cew protective ensemblea 
were selected,  evaluated,   produced and delivered   to  the  field.     Design criteria  for collective  protection shelters at 
fixed   installations was developed;   additionally the KÄU-45Q shelter-modification kit was operationally t.eated and 
enquired.     An automatic  point-sampling cheaicsl-agent detector completed  evaluation,   was  prod-it-«.!,  and estsrad  the 
inventory,     Xn evaluation of available deeontiminants and dispensing equipment was accomplished.     Air Fore^ joined with 
the Navy  in th«i  Bigeye binary chemical bomb development  pre gram.     An  integrated system» analysis of Unit** States Air 
Force  (tiSAF)  chemical  defense  requirements wae conducted.     Studies  to determine  Ingestion ef r*heeical   *gekits  into aircraft 
cockpits  through the environmental  control systems were accomplished.     Four eyrt/respiratory systems coatiaiwd cosjetit^ve 
development  to  pro\ ide  long-term protection  to aircreus without degrading  thoir performance in a  tosic environment. 
The surface centaainetlca monitor effort continued wtti  two contractor» developing competitive designs.     Broad collective 
protection and   iccont&mir.atien evaluations continued. 
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Program Element: #64601F title: Chemical/Biological Defense Equipaent 
DOD Mission Area: Defensive Chemical and Biological Systems, #276       Budg** Activity: Tactical Programs, #4 

2. (U) FY 1982 Program: The effort to develop a rapid, accurate electronic detection device Tor surface 
contaminants (surface contamination monitor) will reach a firat-hardware-delivery stage* Contracts will continue for 
development of a basewide area-detection system and for single-layered aircrew protective fabrics. Evaluations of four 
candidate aircrew eye/respiratory systems will be completed, thus preparing a production decision. Contractual efforts 
for development of modular collective protection facilities and concepts for other fixed facilities' and mobile syptems 
protection will proceed. Additional work on defining contamination avoidance and decontamination systems will be 
unüercakün. The Automatic Liquid Agent Detector final development contract is continued. 

3. (U) FY 1983 Planned Program:  First item hardware deliveries on advanced decontamination equipment and collective 
protection systems will be evaluated. Production decision is scheduled for the surface-contamination monitor. Other 
j'int-service developments under evaluation will be the simplified collective protection system, and improved hand 
and footwear. The airbase Area Detection System will reach the preliminary design review state and the Automatic 
Liquid k^nx  Detector will complete development. Support for human performance-degradation testa to determine actual 
performance decrements of personnel wearing protective clothing will be provided. Th© increased funding will provide 
some progress towards •ustained operational capability and will reduce mission degradation in a toxic environment. 

4  (U) FY 1964 Planrod Program:  The Area Detection System continues development. Third generation r!rcrew 
protection systems will reach early engineering development. Improved collective» protection and decontamination systems 
will be in advanced development stages. A biological-warfare agent detector selection/develoment program will be 
evaluated. Air Force operational tests of the new joint-Sarvice groundcrew protective ensemble will take place. 

5. (U) Program to Completion;  This is a continuing program, 

6. (U) Milsotones: Not Applicable 

7. (U) Resources:  Not Applicable 

R.  (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable 
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Project: #3321 Title: Chemical Agent Detection 
Program Element: £^4601F Title: ChemlcaiTBiclo&ical Defense Equipment 

DOD Mission Area: Defensive Chemical and Biological Systems, #276    Budget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION: The Chemical Agent Detection and Warning project contains foav efforts. The 
Surface Contamination Monitor (SCM^ is a small hard-held device used to detect, identify and quantify liquid and/or 
vapor chemical agents- The Autoaatic Liquid Agent Detector (ALAD) will alarm at the arrival of a liquid chemical agent. 
The Area Detection System (ADS) will scan the airspace around an airbass to detect and alarm at the impending arrival 
of a liquid and/or vapor chemical agent. The Residual Filter Life Indicator will provide warning of saturation for all 
types of filters. 

(in RELATED ACTIVITIES: Similar Army and Navy efforts to develop sarvice unique detectors, 

(if) WORK PERFORMED BY: The Aeronautical Systems Division (AFSC), Wright-Patterson AFB, OH manages this project.  Prin- 
cipal contractors are: Honeywell, Inc., St Petersburg, FL; Bendir Corp., Towson, MD; &nd CTE-Sylvania, Western Division, 
Mountain View, CA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (ll) FY 1981 and Prior Accomplishments:  Initiated development of chemical agent detection equipment to replace 
manual* wet~chemistry detection kits. 

?.   (tl) FY 1Q82 Program:  Continue development of the SCK and ALAD.  Complete Phase I, two contractors, of the high 
risk, hip;h technology ADS. 

3.  (U) FY 19B3 Planned Program:  Complete development of the SCM and ALAD.  Continue in Phase II the development 
of the ADS. Initiptc. the Residual Filter Life Indicator effort. 

4* v'u) FY 1984 Planned Program:  Continue the FY 63 efforts. 

5. (U) Program to Completion:  This is a continuing project. 

6. (U)  Milestones:  Not applicable 

7. (U)  Reppurees: 
FY 19A1 

RDTaE 3,400 

FY 1982 
Estimate 

5,600 

FY  1983 
Estimate 

8,000 

FY  1964        Additional 
Estimate      to Completion 

7,100        Continuing 

Total 
Estimated 
Costa 

Hot  Applicable 

8.     00    Comparison with FY  1982 Descriptive Summary:     Hot Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #64602F 
DOD Mission Area:  Close Air Support and Interdiction, #223 

Title: Armament/Ordnance Development 
Budget Activity: Tactical Programs, # 4 

(U)  RESOURCES (PROJECT LISTING)($ In thousands); 

PROJECT 
NUMBER  TITLE 

TOTAL TOP PROGRAM ELEMENT 
2586    Dispenser Munitions 
2708    Aircraft Gun Systems 
2784    Armacjerit Equipment Systems* 
3133    Bombe and Fuzes 
A535    Fuel Air Explosives, Flame and 

Incendiary 
5613    Carriage anc* Release Equipment 

*Orglnally part of 5613 

FY1981 
Actual 

20,?00 
3,900 

12,654 

2,000 
260 

.,486 

FY1982 
Estimate 

25.205 
4,800 
11,800 
1,105 
4.S00 

FY1983 
Estimate 

20,648 
2,600 
3,100 
2.64Ä 
5,000 

Program Terminated 

3,000     7,300 

FY1984 
Estimate 

21,776 
3,300 
1,500 
3,876 
7,000 

6,100 

Additional 
to Completion 

Cont. 
Cont. 
Cont. 
Com. 
Cont. 

Cont. 

Total 
Estimated 
Costs 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

(U) BRIEF DESCRIPTION OF El EMENT AND MISSION NEED:  This program is the primary source for modernizing ungulded alr- 
to-surf ace conventional weapons and associated equipment. Tttetä weapons provide new capabilities to fill operation- 
al voids and eliminate deficiencies 1« current capabilities. For example, the GPU-'JA 30 millimeter (MM) gun pod pro- 
vider »ntiaraor Viütng capabÜ !tt<2s to exictlng aircraft whP? «odern snmft<oi)« iuch »• the Ccmbin*d Effect« 
Munition provides the operational forces vitt- a multipurpose munition which can be carried at supersonic speeds. 

(U) BASIS FOR FY 1983 RDT&F. REQUEST: The Fiscal Year 1983 program le a continuation of work started in prior fiscal 
years with the exception of the joint Air Force/Navy FMU-139 fuze development effort and the *0 MM gun pod programs; 
both were atirt«d in 1980. Specifically, this program eJemen; support* live projects which are furr.h-ar divided into 
several tariks: Combined Effects Kjnitiune; iO m Gun Pod; FMU-130 Fuze; FHÜ-139 Fjze; Multiple Stores Ejector Rs-k; 
Conta'iui and Munition Handling Equipment Standardization Activities and an Armament/Munitions Control Focal Point. 
Cost estimates ar>- provided by the respective program office ami derived by those offices. 

(U) COMPARISON WITH FY 1982 DESCBiPTiV* SUMMAHY: 

Rift'aC 
Procurement   (Aircraft>(FE  27128) 
Procurement   (Other)(PR i'8030) 

Total 
FYi9?> FY1983 ft 19A4 Additional Estimated 

eYl*»81 tuit-aitrr Estimate Es timate to Completion Costs 
20.000 25,300 23,200 Cent. N/A 
33,000 43,000 34.4v/0 Cont. S/A 
a,942 36,794 
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Program Element:  I64602F 
DOD Mission Area: Close Air Support and Interdiction, #223 

(Ü) Other Appropriation Funds: 

Procurement (Alrcraft)(PEs 27128P/27121F) 
(Project # 2708)(Quantity) 

Procurement (Aircraft)(PE ?7133F)(Upn Sys) 

(Project # 3613)(Quantity) 

Procurement (Other)(PE 28030F) 
(Project # 2586)(Quantity) 

(Project # 3133) 

(Quantity) 

FY1981 

32,300 
(40) 

FY1982 
Estimate 

41,700 
(104) 

Title Armament/Ordnance n>velopp. ^nt 
Budget Activity Tactical Prop-ma, I 4 

FY1983    FY1984 
Estimate  Estimate 

29,500    29,400 

(75;      (80) 

17,000      TMD 
(TMJ>) 

73,3i; 
(1,600) 

8,340    90,432 

(10,000)  (100,000) 

Total 

Additional    Estimated 
to Completion Costs 

Cont. 
(Cont.) 

Con;.. 

(Cont.) 

Cont. 
(Cont.) 

Cont. 

(Cont.) 

N/A 

S/A 

N/A 

N/A 

(U) PETAILED BACKGROUND AND DESCRIPTION:  Tnia program is the primary development source for aerial delivered con- 

vene ion*J weapons.  The objective of this program, is to provide the tactical and strategic operational forces with 
an effective conventional weapon operational capability.  Activities involve the engineering design, development, 
test ar-d evaluation of a variety of Improved conventional weapons and munitions handling equipment.  It includes the 

following types of waijons/equipfefcnt: boab fuses; bc=bletfl opti»i*#d for use against personnel, materiel, armor and 
other vehicles; dispensers for bomblets; munitions handling equipment; standardized aircraft release equipment, 
antiarmor gun pods; and devices to permit supersonic carriage and delivery.  The efforts underway or planned in this 
program can ba divided into two categories: those aimed at providing our forces with new capabilities to fill oper- 
ational voids, and those aimed at eliminating deficiencies in current capabilities.  For example, this program 
develop» dispenser munitions which will permit full utilisation of aircraft capabilities in terms of  low altitude 
«upersonic delivery.  Also, mere re programs such as bom»> uztng, standardized bomb racks, and munitions handling 
equipment which will nee current technology to provide improved capabilities In tenet of safety, reliability, opera- 

tions flexibility and ease of maintenance.  Efforts in this program are completed with formal standardization of the 
■unit ions/equipment and with independent assee^ments by the development UKI operations communities to the effect coat 

the item ha* successfuly completed development demonstrates operational utility and suitability, and lr. ready for 
production. 

'l') RELATED ACTIVITIES: Items from the advanced development program, Program Element 63601F Conventional Weapons, 
are selected for continuation into a Full Scale Development under this Program Element.  Close liaison is maintained 
between the cervices through the Joint Technical Coordinating Croup foi Munitions Development and through foiaal 

coordination with the Department of Defense Armaments/Munition Requirements ane Development Committee.  The Common 
Bomb Fuse is a joint Air Force/Navy development.  The Navy is lead on th** Common Bomb Fuze.  The 30 millimeter 
d.Mtiarsor gun pod b?gan aa an Independent Research and Development project by General Electric. 
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Program Elmenti     #646021 Title Armaaent/Ordnance Development 

DOD Miss/on Area: Close Air Support and Interdiction, #223 Budget Activity Tactical Pro&ram, # 4 

(U) WORK PERFORMED BY;  Trtis program is managed by the Armament Division at Eglin AFB, fL.  The majiii *iscal year 

1982 contractors are Aerojet, Downey, CA (Combined Effects Bomblet); Dayron Corporation, Orlando, FL (F».d-130 Fuze); 
Western Gear Corporation, Jamestown, UD (Multiple Stores Ejector Ra:k); and General Elertric, Burlington, Vermont 
(30MM Gun Pod).  The Ni»val Air Systeme Command, Washington, DC, is managing the PMU-139 program (Mutoroia Incorpor- 
ation, Ecottsdale, AZ). 

(U)  PROGRAM ACCOMPLISHMENT AMD FUTURE PROGRAMS: 

1. (U)  FY 81 and Prior Accomplishments: 

(U) Project 2586: The Tactical Munitions Dispenser met a Critical Design Review (CDR) fcr the Development Test and 

EvaluatUa/Initial Operational Test and Evaluation (DTÄF/I0T&E; of the CBÜ-89/B, GATOR mine system.  Also the CBU-87/B 
C mbined Etfects Munition, was fabricated. Engineering verification and Military Standards testing uare collected on 
the fuze and the oriertation/stabllzatlon device for the Combined Effects Soablet.  The Combined Etfrzt*  ttopbier 
packaged in the Tactical Munitions Dispenser is the CBU-87/B Combined Effects Munition.  The Tactical Munitions Dis- 
penser was ubed in the combined DT&E/IOT&E of the GATOR mine system. 

(U)  Project 2708: Contractor design deficiencies were corrected.  A production contract was awarded for the initial 
pod deliveries. 

(U)  Project 3133: The 7MU-130,B Phase ill Full Scale Development (TSD) contract w*s negotiated with Dayron Corporation, 
Orlando FL, on a fixed price, incentive fee basis.  Fuze design was finalized and CDR was conducted in Sept 81.  A 

follow on FMU-130 development contract was awarded Nov 81.  The FMU- 139/B was initiated with request for proposal 
release ar.d source selection, activity.  FMU-139/B began PSD with engineering model hardware undergoing laboratory 
testing at the Navy test facility.  The Navy rvardevi the contract in Dec 80« 

(V)     Project 4535: Prototype models of th^ Navy/Air Force Fuel Air Explosive weapons were produced and ground tests 
completed.  Air ?orce participation In the Fuel Air Explosive program was terminated. 

*!''  Project 5613: The Air Inflatable Retarder (BSU-49 and BSU-50) program completed lOlht  and production started. 
Multiple Stores Ejector Racks (MSER) were delivered for a limited F-lo and A-7 l light M?wt evaluation.  Current design 
iiuses unacceptable drag, and therefore, only rack qualification and limited tests on existing assign were completed. 

The KSK* program WAS restructured to allow redesign to reduce aerodynamic drag to limits acceptable tc Tact led 
Air Cotaaaitd.  Evaluation of munition* containers continued.  £stab11shed Material Mui trljns handling Equipment (MMHE) 
Focal Point to analyze munitions handling effect:lveness and determine deficiencies atvi needs- 
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Program Element:  #6A6G2F Title Armament/Ordnance Development 
DOD Mission Area:  Close Air Support and Interdiction,#223 Budge" Activity Tactical Program, #4 

2. (U)  FY 1982 Program: 

(U)  Project. 2!>8> Development of the Combined Effects Bomblet VJIII continue along with the start of the final 
test phme through the Initial Operational Test and Evaluation (IOT&E) of the Combined Effects Munition. 

(U) Project 2708: Complete the initial flight f»8ts and start Development T«st anc Evaluation (DT&E)/I0T4E of 
the 30 millimeter (MM) gun pod. A Critical Design Review was conducted. The production option for the FY 82 
buy was awarded <10<' pods).  Initial production deliveries begin Sept 82.  A contract for the Simplified 
Ammunition Loader will be awarded. 

(u)  Project 2784: A container retrieval system is maintained.  A Material Munitions Handling Equipment (MMHE) 
Vocal Point will continue analyzing weapons handling effectiveness and determining deficiencies and needs. 

(U)  Project 3;33:  The FKU-130 contractor will be resigning special tools and testing fixtures and designing the 
re'-ca'ch and development assembly line which will be used to demonstrate that this fuse can b assembled by automatic 
methods.  Also, verification of assembled FMU-139 test fute design will be conducted, prototype hardware built, 
and Navy Tech Eval and Air Force DT&E testing will begin. 

<u)  Project 5613: Development of a low drag Multiple Stores Ejector Pack (MSER) will continue, a design review 
will be completed and the modification of hardware will begin. 

3. <U)  FY 83 Planned Program: 

(U)  Project ?.SH6- Full Scale Development (FSD) on the Combined Effects Munition will be completed.  Functional 
Configuration Kudit  and a Production Readiness Review will be conducted.  A CBU-87 production decision will be 
made upon completion of IOT&E. 

(U)  Project 2708: 30 KM gun pod development will be completed; gun pod production will continue as will „he 
development of a Simplified Ammo Loader. 

W)    Project 278A: Cant a Mar md  MMHE efforn will continue.  An Anaameat/Munltlons Control rocal Point v\Xl 
«tart standarüieat ion/roadu^jipit^ efforts. 

a,)  Pro* ct 3133: Conduct Navy OPEVAL and Air Force lOTiE of the FMU-139 joint Wavy/Air Force common bomb fure. 
The FMÜ-T55 will complete tooling design, qualification test fui* assemble, and will start DTfcE. 

(U)  Project S613: Prototype deliveries of t^c MSER will start. 
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Program Element: I64602F 
DOD Mission Area: Close Air Support and Interdiction, #223 

*• <u> FY 84 Planned Program: 

Title Armament/Ordnance Development 

Budget Activity Tactical Program #4 

(U)  Project 2586: Possible new sr.arts are the V     Alttt^d« Dispenser System (LAD3), and a Anti-Material Incendiary 
Suhnnr.ltion (AMIS).  Combined Eft»cts Munition production contract will be awarded. 

(U) Pioject 2708: Complete development of i Simplified Aw.no Loader for the gun pod.  Gun pod production deliveries 

will continue.  Total production quanrlty in  299 pods. 

(ü) Project 2/84: Container, Material Muu'tio.is Handling Equipment and Aroanent Control/Standardization efforts 
will continue 

(Ü)  Project 3?33: The Joint Service Common Bomb Fuxe (FMÜ-139) program will complete Full Scale Development. 

Potential new star's are the development of a standardized avionicc fuse with compatible aircraft digital avionics 
and -s new unitary bo&b.  An li.iiUl Operational Test and Evaluation (IUT&E) and Development Test and Evaluation 
(DT&E) will be completed and H  production decision for the FMU-1iO will be made. 

(U*  Project 5613: The Multiple Stores Ejector Rack DT&E/I0T4F will be conducted and low rate initial production 
will be initiated. 

*• (**) f-l-J>-Sraia to Completion: This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. \U; Resources:  Not Applicable. 
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Project: #5613 Title: Carriage and Release Equipment 
Program Element : I64602F Title: Armament/Ordnance Development 

DOD Mission Area: Close Air Support and Interdiction, >'2^3 B,:dset Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AMD DESCRIPTION.'  The Multiple Stores Ejector Ra^k (MSER) will sitisfy TAC ROC 6-68» 
"Improved Aircraft snd External Stores Carriage and Release System." Th« MSER represents the first vertical ejection 
rack using hydraulic ejectors and its dreg will be comparable to the older MFiis and TERs currently in use.  The MSER 
will be compatible with both the F-15 and F-16 and offer the following program psyoffs:  expanded carriage and release 
envelope; reduced maintenance (longer intervals Detween cleanings); and Improved weapon delivery (over MER/TRR). 

(Ü) REL/TED ACTIVITIES:  The F-15 a.»d F-16 program* will u#e the MSER. 

(U) WORK PERFORMED BY:  Western Gear of Jamestown, North DakoLa is the prime contractor, 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i.  (U)  FY 19bl and Prior Accomplishments:  Development of the hydraulic ejector was completed »o*l limited teer 
and evaluation was conducted. 

2. (U)  FY 1982 Piogram:  The contract to continue Full Scale Development will be awarded.  A Critical Design 
Review will be conducted.  Prototypes will be built. 

3. (!.!) FY 1983 Flanned V -^gran:  Prototype delivery of the MSER will start.  The l^ng *ead for the low Rate Initial 
Program will commence. 

4. (IJ) FY 19P-4 Planned Program:  The test program will be concluded.  Development Teat »v.d  Engineering/Initial 
Operational Test *t\d  Evaluation followed by a production Ccclf*i">n the last -urter will take plsc«. 

S* (^^ Program to Completion:  This iu a continuing project. 

*• ^U* Milestones: Not applicable. 

/ (U) Resources:  Not applicable. 

b. (U) CiapaMson with FY 1982 Descriptive Sunaarv:  Not applicable. 
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FY 1963 RftT&E DESCRIPTIVE SUMMARY 

Program Elcmenc: I6A606F 
DOD Mission Area:  Ground Based Anti-Air and Tacit .al Missile Defense, #222 

(U) RESOURCES (PROJECT LISTÜ1C) (fr IN THOUSANDS) 

Froj^ct 
Number Title 

FY 1981  IY 1982    FY 1933 
Actual   Estimate   Estimate 

Title: Conventional Standoff Weapon 
Budget Activity: Tactical Programs, 4 

Tota! 
FY 1984    Additional      Estimated 
Estimate   To Completion   Costs 

TOTAL FOR PROGRAM ELEMENT 

1/  Supported within PS 64742F in FY 1982 

1/ 38,558 65,708 93,292 '9/,?58 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION WEED:  TU« program element provides the Full Scale Engineering Development 
of an air-launched atandoff missile for employment from both ractlcal and strategic alrcrafr against a variety of key 
targscs.  Kralpped with a modular munition configuration, the Convention*! Standoff Weaooc will provide the standoff 
attack element of c variety of engagement systems Including application with the Precision Location Strikt Sysrem 
(defense ».oppression) aad the PAVE MOVER Engagement System (second echelon anti-armor).  Such a standoff weapon capa- 
bility Is needed to reduce aircraft attrition in the attack of heavily defended targets. 

(U) riASIS FOR FY i98j FDT&E REQUEST:  Funds competiriv» daal contract* for the engineering design and development of 

the initial version of the Conventioral Standoff Weapon, for application with the Precision location Strike System 
(Ft.Ss).  This initial version will be developed to allow growth application to other engagement systems and wich 
other lunitlon configurations as preplanned product improvement»  Competitive dovn-ae>ect to a single davelonaient 
contractor will be accomplished at an appropriate t.cint during the development program.  The cost estluatec are 
program office estimates; the* are subject to valldation/adJuwlment based upon contractor proposals to be obtained 
durinf lat* FY 1982. 

(X})     COMPARISON WITH H 1932 DESCRIPTIVE SUMHAAY -  Mot Applicable.  This ic a new program element for FY 1983. 

(U)  OTHER APPROPRIATION FUNPS: 

Procurement (Missile) 
Program *ie^cnt 27167F 

total 
FY  1981 FY 198? rY  19*3 ?Y  1*84 Additional Estimated 
Actual Estimate Es tit-ate Estimate Tc Completion 

Continuing 

Costs 
Wot 
Applicable 

i 
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Program Element: I64606F Title:  Conventional Standoff Weapon 

nop Mission Area: Ground Based Anti-Air and Tactical Missile De/ensc, #222   Budget Activity: Tactical Programs, 4 

(l) DETAILED BACKGROUND A?ID DESCRIPTION:  Conducts Full Scale Engineering Development of an sir launched standoff missile 
fo' «pplica'ion with a varlecy of engagement systecs. 

(U)  Tn recent yesu, rurface-to-air defenses have advanced markedly.  The multitude an«1 capability of surface-to-air 

defenses available to the Soviets and other potential adversaries rslses the risk of significant Air Force aircraft 
attrition per defended target killed.  Operational commanders must rely heavily on defense suppression systems and 
utilize large tactical toices composed of attack and attack support aircraft to Insure mission success.  This commitment 
oc large numbers of sorties to Individual targets limits tht overall effectiveness of attack aircraft, particularly 
during the early stages of an lrtense ronilict.  An air-lo-aurface standoff weapon is needed to reduce the sortie 
requlreucnts and attrition losses while destroying k«y targets.  For maximum utility, such a standoff weapon ahould 
he capable of destroying a wide variety of targets, including defense suppression, Interdiction, and armor.  Standoff 
weapon capability Is needed not only for potential Intense conflict Areas such ss in Europe versus the Warsaw Pact 
Forces, but also for conflicts *n contingency areas In which the B-S2 Strategic Projection Force mlg'it be utilised > 

V") The need for s conventio.al standoff weapon was emphasized during the FY 81 budget proceedings when the Congressional 
covalrtees pointed out that there was no Air Force program for a Precision Location Strike System (PLSS) compatible 
Htundoff weapon providing sufficient rjnge to allow standoff from surJace-to-air threats in the Larger area.  A PLSS 
weaponlzation study was a omp'labed during January to March 1981 which Investigated various weapon options which 
could be developed to support the PLSS mission and schedule requirements.  It was also reeognired that the PAVE MO VSR 
Engige^eiu System requires a weapon with similar rarrje and payload requirements for application against second echelon 
forces.  Similar weapon requirements pertain tc other envisioned engagement «./stems.  As a "SS'ilt, a common weston 
was postulated«  The USAF Scientific Advisory x>ard meeting in June 1981 aUi identified the need for a wvepon with 
similar general characteristics. 

(U) The initia* emphasis will be on a Conventional Standoff Weapon version for application with the Precision Location 

Strike Systes» (PLSS) on a schedule compatible with PLSS operational employment.  The required design architecture, 
including munition conflguracious and data link techniques, will enable thlj initial version to be expanded upon to 
address the requirements of the PAVE HOVER Engagement System and other engagement systems »\  preplanned product 
improvements. 

Kii)    To allow PLSS and oth« r engagement systems to provide accurate guidance update Informs*.! on to the Conventional 

Standoff Weapon in flight, tht- Conventional Standoff Weapon will contain a data link transponder capable of receiving 
and acknowledging the guidance düta.  Tc las* re compatibility with 'he established PLSS waveform structure and gain 
the advantages or common development, the weapon data link transponder will be a repackaged version of the VehicU 
navigation System transponder developed by PLIS for aircraft installation.  Compatibility between this Cits link sad 
the PAVE MOVER signal structure is a program objective. 

(U)  Th* Conventional Standofi Weapon will be designed for employment from the F-16, 1-52 and l-l air raft,  it will 
also be planned, to the extent practical, for ompatlbllity with F-4 and F-!li aircraft attd with an air-to-surface 
misslonlzed version of tho F-15. 
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Program Slement: »S4606F Title:  Conventional Standoff Weapon 
00D Klssior. Area:  Ground Baaed Antl-Alr and Tactl~al Missile Defense, »222     Budget Activity:  Tactical trog rams, 4 

The Conventional Standoff Weapon will provide sufficient standoff to enable delivery aircraft to remain outside 
the envelope of the principal target area located threats. A mlnljrum standoff range requirement [_       J is 
specified from a[_ Jand of at least      __ when delivered fromf 

*7 A standoff range goal L "   Jit tpeclfled. Beyond the stated 
minimum standoff range requirement, approaching the standoff range gosl involve», a significant tradeoff between ringe, 
pavloffd capability, ar-i weaoon size and weight. 

(U) A competitive contract award is planned with dual coutract award for the initial design and development. A 
competitive selection will be made at an appropriate point durln the development program to down-ielect from the 
initial two contractors to a single contractor. 

The acquisition program places ernpha».* upon acquiring the initial version of the Conventional Stardoff Weapon 
for application with the Precision -ocstlon Strike Systea (PLSS) in a timely manner supporting the PLSS Initial 
Operational Capability in~       ' ' I 

(Ü) »ELATED ACTIVITIES: Tue Conventional Stavdoff Weapon will be capable, through preplanned product improvement», 
of effective application with a variety of engagement systems, including the Piecislon Lccsci^n Strike System, Program 
Element 64'4ZF; and rhe PAVE MOVES Engagement System, Program Element 64616F. 

<u> WORK PERFORMED BY:  The acquisition pi^ran for the Conventional Standoff Weapon U manajed by Air Force Systems 
Command at the Armament division, Rglln AFB, /L.  Initial Operational Test and Evaluation will be conducted by the 
Air Force Test sad Evalua: i&r. Center, UrtUmi AFB, KM. 

< U >  PROCaAM ACCOMPLISHMENTS AND FUTURE PROGRAMS 

l- <u> FY 19»! ftnd Prior Accomplishmentb.  Ku activity under PE 64H)6?.  Standoff weapon analyses were conduct** 
establishing the hasic characteristic* required for an ef.active, i'ersatil»» standoff wexpon. These «nairees include 
the TLSS WaapoaUarloa Study conducted by Air Force Systeme Co<**and in early FY 1981, and follow-on analyses to ensure 
th* rtpoiicÄtton of such a weapon to  a variety of engagement systems, including the PAVE MOVER Engagement System. 

l'   (u)  5 l982 frof«»:  *» activity und*ir PE e46oeP.  Activities ftrepatatory to a competitive contract *ward are 
being con4uc:«d including preparation of rantracting documentation, e.g., Request for Proposal.  Source aelectlon 
coapetition vi 11 be conducted.  A dual contract awer4 is planned for the lnltla' dealgn and development of the Conven- 
tional Staadoff Weapon.  The UitUl version of the Conventional Standoff Weapon will be compatible with PLSS but 
»111 Include design pUanlng ta allow future version« to be employed with other engagement systems. Th* FY 1482 
activities sir? supnorted within the Precisian location Strike System, Program Element e4742F. 
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Program Eiement: I64606F 
DOi) Mission Area:  Ground Baaed Anti-Air and Tactical Miaaixe Defense, #222 

Title:  Conventional Standoff Weapon 
Budget Activity: Tactical Programs, A 

3. (U) FY 1983 Planned Program: Design of the Conventional Standoff Weapon will be conducted under dual contracts 
to competing prims contractors.  Preliminary Design Review will be conducted.  If warranted by the design stability and 
use of existing subsystems, down-select to a single contractor will be accomplI shad. Hardware fabrication will be 
Initiated.  Subsystem testing will be Initiated.  Appropriate Acquisition Council Revitw will be conducted. 

4. (U)  FY 1984 Planned Program:  Test item fabrication and checkout will be accomplished. 
Precision Location Strike System will be conducted. 

Field testing with the 

5. (Ü) Program to Completion:  Test and evaluation will be completed of the initia1 version of the Conventional 
Standoff Weapon for apnUcation with the Precision Location Strike System and procurement initiated.  Preplanned 
product improvements will be developed and Incorporated £or application of the Conventional Standoff Weapon with other 
engagement systems, e.g. the PAVE MOVER Engagement System, Program Element 64616F. 

6.     Milestones: 

A. (U) Dual Contract Awards 
B. (U) Preliminary Design Review 
C. (Ü) Air Force/Defense Acquisition Review Council III 
D. (U) Testing with Precision Location Str'ke System (PLSS) 
E. (C) Initial Operating Capability with PLSS 

?  (V)    5*J?£-HI£^.:  **°r Applicable- 

8.  (U) ^ompatlaor, with F. 198L Descriptive Summary:  Net Applicable. 

Date 

4Q FY 82 
Mar 1983 
Kay 1983 
J*Q"8^ 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  # 64607P 
DOD Mission Area: Close' Air Support and Interdiction, #223 

Title: Wide Area Antiaraor Muniticas 
Budget Activity: Tactical Program», #4 

Total 
FY, 1961  FY 1982  FY 1983  FY 1984  Addition«!    Eatia*ted 
Actual   Estimate Estimate Estimate to Completion Coat*  

20,722    8.503   45,?0f   Continuing    H?t AppUv able 

20,722 8,503 

45,701 

0 
TBD 

337,799 

49,998 
TBD 

383,500 

(U) RESOURCES (PROJECT LISTING): ($ in thousands) 

Project 
Number  Title 

TOTAL FOR PROGFJJ* ELEMENT 

Z579    Antiaraor Cluster Munition (ACM) 
2531    Extended Range Antlarmor Munition N&&***) 
2582    Wasp 

(Ü)  BRIEF DESCRIPTION OF SIEMENT AND MISSION NEED: 
enesay tanks during a single aircraft pass to overcoi 
This critical need is doct sented lit the Mission Element Need Statement for an Improved Wide Area Antiaraor Capability 
The Wide area Antlarmor Munition (WAAM) program has been initiated to address this ueed. It will accomplish full 
scale development, culminating in production decisions, of the three WAAM weapon«:  the Antiaraor Cluster Munition, 
the Extended Range Antlarmor Munition, nnd the Wasp missile system. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: Development and Initial Operational Test ani Evaluation of the Antlarmor Cluster 
Munition rill be completed. Estimates for armor kills per pass and operational reliability will be determined. A 
production decision is planned for the second qv-rter of FY83. Coat estimates are hated on contractual commitments and 
historical cost data for tf?t activities. 

The Tactical Air Forces require a capability to destroy multiple 
e the existing large numerical imbalance of Warsaw Pact armor. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Total 
FY 1981  FY 1982  FY 1983  FY 1984  Additional    Estimated 
   Estimate Estimate Estimate To Completion Coata 

RDT&E 
Procurement (OTHER) (PE 2E030F) 

18,800   22,200 40,400 
54,400 

Continuing 
799,130 

Not Applicable 
853,530 
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Program Element: # 64607F 
DOD Mission Area:  C3ope Air Support and Interdiction, #223 

Title: Wide Area Antlarmor Munltiore 
Budget Activity: Tactical Program»t #4 

FY 1981 FY 1982 
Es'ijLate 

OTHUR APPROPRIATION FUNDS: 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
To Completion 

Total 
Estimated 
Costs 

Procurement 
Antiarmor Cluster Munition (OTHER) (PE 28030F) 
Extended Range Antiarmor Munition (OTHER) (PE 28030F) 
Wasp (MISSILES) (?E 27166F) 

(Quantity) 
Afti&rmor Cluster Munition 
Extended Range Antiarieor Munition 
Wasp 

16,000        54,412        163,979        1,758,545 1,992,945 
TBD TBD 
fRD TBD 

C 
TBD 
TBD 

1 

751 

■■vum* 

! 



Program Element; # 
DOD Mission Area: 

64607F 
Close Air Support and Interdiction, 1223 

Title: Wide Area Antlarmor Munitions 
Budget Activity:  Tactical Programs #4 

DETAILED BACKGROUND AND DESCRIPTION: The Mission Element Need Statement for an Improved Wide Area Antiarmoi Capabil- 
ity details the critical need for the Tactical Air forces to improv« their armor kill capability against massed rear eche- 
lon armor. The Wide Area Antl^rmor Munitions (WAAM) Program will improve the Tactical Air Forces sortie effectiveness by 
increasing the number of armor kills per pass« » 

' * The need lu to develop a weapon iihau trill provföt multiple Mils per pass, during all hours and weather con- 
ditions and from extremely low altitudes or standoff distances. Tne ability to achieve multiple kills during a single 
pass will greatly improve the Tactical Air Forces' antlarmor capability while decreasing attrition to enemy defenses. 
VAAM has been designated a major program and will use multiple contractors to reduce cost/schedule risk in order to 
achieve an operational capability at the earliest possible time. Three weapons — the Antlarmor Cluster Munition, the 
Wasp uissile, and the Extended Range Antlarmor Munition — will be validated/developed in this program. The Antlarmor 
Cluster Munition in an ungul^ed improved antlarmor ar,*a cluster teapon that may be delivered at minimus; altitude* or high- 
er. The Wasp is a missile system that employs a terminal seeker and a lock-on-after-launch guidance mode. Tie Wasp is 
Intended for delivery from aircraft-mounted pods for minimum altitude attack. The Extended Range Antlarmor Munition Is 
an air-delivered cluster weapon containing target-activated land mines that provide a standoff kill capability against 
armor. The target does not have to contact the Extended Rang« Antlarmor Munition submunltlon to effect a kill; rather 
the mine's sensor classifies the target, determines the closest point of approach, and then fires a warhead at the target. 

(u) RHLATED ACTIVITIES:  WAAM technology support ia ongoing in Program Element 62602F, Conventional Junltions, and Pro- 
gram Element 63601F, Conventional Weapons Technology. Warhead, sensor, seeker, and dispenser technology programs in 
these program dements provide the basis for the WAAM concepts. Weapon concept demonstration/validation Is accomplished 
in Program Element 63609F Advanced Attack Weapons. Other related Air Fore« programs can Le integrated with WAAM to 
provide a total vide area antlarmor system capability. 

(U) WORK PERFORMED BY:  Program management lb provided by Headquarters, Air Force Systems Command, Andrews Air Force 
Base, MD and its subordinate organization, Armament Division, Eglln Air Force Base, FL. Contractor support for the Antl- 
armor Cluster Munition is provided by Honeywell Incorporated, Minneapolis M£. Contractor support for the Extended Range 
Antiarmcr Munition will be provided by one or the two contractors currently eo«p?tiug In the validation program: AVCO 
Corporation, Wilmington MA and Honeywell. Likewise, one of the two contractors currently competing in the Wasp mini- 
missile validation program - Boeing Aerospace Company, Seattle WA and Hughes Aircraft Company, Canoga Park CA - will 
be selected as the contractor foi Wasp full scale development. 

(U)  PROGRAM ACCOMPLISHMENTS & FUTURE PROGRAMS: 

*• (u) FY 1981 & Prior Accomplishments: The final phase of validation for the Antlarmor Cluster Munition (ACM) van. 
successfully completed in FY 1980 with system development and validation tests.  ACM advanced In m<d FY 1980 into this 
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Program Element:  # 64607F 
DOD Mission Area: Close Air Support and Interdiction, #223 

Title: Wide Area Antlarmor Munitions 
Budget Activity: Tactical Programs, #4 

program element to begin subsystem design, fabrication, and testing. Honeywell was selected as the full scale develop- 
ment contractor. Pull seal?, development continued in PY 1981 and basic design details were completed. A Preliminary 
Design Review was completed and flight tests conducted. Minor redesign of some components wan accomplished and 
sucessfully flight tested. Fabrication of hardware for Development Test nnd Evaluation/Initial Operational Test 
and Evaluation was begun. 

2. (U) FY 1982 Planned Program: The Antlarmor Cluster Munition (ACM) will continue full scale development. The 
system design and qualification and development test will be completed as well as a significant portion of the combined 
Development Test and Evaluation/Initial Operational Test and Evaluation (DT&E/IOT&E). This testing is intended to 
.measure the probable nunber or  killa per pass and £h& operational suitability of the system. One hundred and seventy 
ACMs are  scheduled to be tested in the DT&E/IOT&E program. Long lead production items wU1 be procured for ACM. The 
Extended Range antlarmor Muntion (ERAM* will complete validation In Program Element 63609F in the third quarter of 
FY 1982.  It was originally scheduled to transition to full scale development in late FY 1982, however, DoD budget 
reductions dictated that ERAM be delayed in ord*»r to fund higher priority programs. ERAM funding for FY 1982 and 
1983 was reduced for this reason. ACM long lead production activities will begin in FY 1982. 

Z.    (U) ?'{  1983 Plamed Program: The Antlarmor Cluster Munition will complete full scaie development and Initial Oper- 
ational Test and Evaluation in the second quarter of FY 1983.  The estimated funding has been Increased to allow com- 
pletion of these tests.  Production will brgin for ACM in the second quarter of FY 1983. The Wasp missile program will 
complete validation in Program Element 63609F In the third quarter of FY 1983 and be ready to transition to full scale 
development. Due to funding constraints Wasp full scale development is being delayed until FY 1984. 

4- <lJ) FY 1984 Planned Program: Production for ACM will continue under Program Element 28030F. The Wasp missile 
program will start full scale development in FY 1984 and begin basic design, development, and test of critical sub- 
systems. 

5*      Program to Completion:  The Wasp program will complete development testing in FY 1987 and transition into pro- 
duction under Program Element 27166F.  Production long lead for Wasp is planned for FY 1986. The Extended Range Anti- 
armor Munition could begin full scale development in PY 1984 depending on thr availability of funds.  The inventory 
Inventory of both these programs have nft been determined.  The total estimated costs of procurement are Increased due 
to an Increase in the ir>» »ntory objective from JAntlarmor Cluster Munitions. This Inventory objective 
does not include sny futu e sortie surge requirements. 

6.  (Ü) Milestones: Date 

A. 

B. 
C. 
D. 
(■• 

F. 
* 

Antlarmor Cluster Munition (ACM) Milestone II (Full Scale 
Development) Review 
ACM Milestone III (Production Decision) Review 
Extended Range Antlarmor Munition (ERAM) Milestone II Review 
Wasp Mllectone II Review 
Z3AM Milestone III 
Wasp Milestone III 
Date presented in FY 1982 Descriptive Summary 753 

Jul 1980 

*(Jan 1983) Mar l£8i 
*(Apr 1982) TBD 
*(FY 19«3) FY 1985 
*(FY 1985) H/A 
*(FY 1986) N/A 

^,< 



mpmurn 

Program Element: # 646077 
DOD Mission Area; Close Air Support ind Interdiction, 1223 

EXPLANATION OF MILESTONE CHANGES: 

Title: Wide Area Antiarmor Munitions 
Budget Activity: Tactical Programs, #4 

B: ACM production decision delayed gllgLtly to allow completion of all initial Operational Te-?t and Evaluation. 
C: SRAM full scale development decision delayeu duo to funding constraints preventing start oi this effort. 
D,E,F: Change in DoD acquisition policy eliminates Milestone HI decision for major programs and changes 

Milestone II da^e to coincide with Critical Design Revlow date In full scale development. 

k 
7. (U) Resources: 

Not Applicable 

8. (U) Comparison with FY 1982 Descriptive Summary: 

Not Applicable 
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Proper.: ?*'") 
Program Element: I64607F 
DoD Hissioa Area: Close Air Support and Interdiction, £27.3 

Title: Ant1armor Cluster Munition 
Title: Wide Area Antlarmor Munitions 

Budge: Activity: Tactical Prjgraros, #4 

(U) DETAILED BACKGROUND AND DESCRIPriON: The Antlarmor Cluster Munition (ACM) will meet the Tactical Air Forces' 
need for a multiple armor klJ1-per-pass capability against rear echelon wide area armored forces and for delivery 
from aircraft at minimum altitudes. This capability is required to blunt the Soviet mansed arcoi threat by inter- 
dicting Soviet rear echelon armored fcrccu before they can reinforce virst echelon forces and achieve a breakthrough. 
The major goal of the ACM effort in this program element is to demonstrate the system capability to achieve multiple 
kills per pass under realistic test conditions. These tests will then form the basis Cor a production decision. 

(Ü) RELATE! ACTIVITIES: Wide Are* /^ntianror fruitions (WAAM) fechiology base advancement lo ongoing in Program 
Element. (PE) 62602F, Conventional Munitions, and PE 636G!r, Conventional Weapon? Technology.  Validation cf concepts 
is ongoing in PE b3609Fv Advanced Attack Weapons. Warhead, sensor, seeker, and dispenser technology projects in 
these PEs provide Che basis for the WAAM concepts. Other related Air Force programs (e.g., F-16 and A-iG) will 
be integrated with WAAM to provide a total wide area antlarmor system capability. 

(U> WORK PERFORMED BY:  Program management Is provided by Headquarters. Air Force System» Command, Andrews Air Force 
Base, MD and it3 subordinate organisation, Armament Division, Eglin AFB, FL. Prime Contractor support Is provided 
by Honeywell, Inc., Minneapolis, ^N. 

<U>  PROGRAM ACCOMPLISHMENTS & FUTURE PROGRAMS: 

1. (II)  FY 1931 & Pr*or Accomplishments: The final phase of concept validation for the Antlarmor Cluster Munition 
was successfully completed In FY 1980 with system development an1 validation tests. An Air Force Acquisition Review 
Council conducted a Milestone II review of the program in July 1980 and recommended initiation of full scale 
development based on the success cf the validation tests.  A contract for full scale development wac awarded to Honey- 
well, Inc., In July 1^80 and design, development, and test of the ACM has continued since chat time.  Preliminary 
flight tests have been conducted and fabrication of development test hardware has begun. 

2. (Ü)  FY 1982 Planned Program.  Fabrication of 170 Antlarmor Cluster Munitions will be completed and the 
Development Test and EvaluatlonAnltlaÜ. Operational Test and Evaluation program wll; be initiated. This program will 
measure the operational reliability and probable number of kills per pass of ttu» ACM.  Procurement of long lead items 
will begin in FY 1982. 

3*  W FY 1983 Planned Program:  The Antlarmor Cluster Munition will complete Initial Operational T«»t end 
Evaluation and full sc?le development in th> aecond quarter of FY 1983.  If a favoratle recommendation is rerdered 
at th« Milestone III rev*»?w, full production will be initiated. 

4.  (U) FY 1984 Planned Program:  There ia no planned development effort for the Antlarmor Cluster Munition in 
FY 1984.  Production will continu* 
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Project:  2579 
Program Element:  I64607F 

DoD Mission Area: Close Air Support and Interdiction, #223 

Title: Antlarmor Cluster Munition 
Title: Wide Area Antlarmor Munitions 

Budget Activity:  Tactical Programs, #4 

5.      Program to Completion:  Production will continue until the ACM inventory objective is met. TQtal estimated 
costs of procurement have increased due to an increase in the inventory objective from units. 

6.  (U) MilftPtonas: 

A.  Antlarmor Cluster Munition (ACM) Milestone II (Full Scale 
Development) Review 

5. ACM Milestone III (Production Decision) Review 
* Dates presenter in FY 198? Descriptive Summary 

*(Jan 1983) 

DATE 

Jul 1980 

Mar 1933 

EXPLANATION GP MILESTONE CHANGES: 

B.  P oduction decision has been delayed to allow cop*>letlon of Initial Operational Teut and Evaluation. 

7.  (U)  Resources:  (;? in thousands) 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 

RDT&E 18,758 20,722 8,503 
Procurement  (OTHER)  (PE 28030F) 16,000 54,412 

8.  (U)  COMPARISON WITH FY 1982 BUDGET DATA: 

163,979 1,758,545 
49,998 

l,992v94S 

RDT&E 
Procurement  fOTHER)   (PE  28030F) 

18,800 21,200 4,100 
54,400 799,130 

46,099 
353, 5i0 

(U)    The  FY  1982 estimate  reflects *n  inflation adjustment.    The  PY 1983  Increase of $4,403  thousand  reflect 
Increase  to allow completion of  all  Initial  Operation«! Teg: and  Evaluation. 

Inventory objective  Is  increased  frot 
total  estiva.ed costs. > Antlarmor Cluster Munition t.nlts resulting in higher 
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Budget Activity:  Tactical Programs, fj  

Program Elesaent:  #6A607F-Wide Area Antiarmor Munitions, Antiarmor Cluster Munition 

Test and Evaluation Data 

1.  (U) Development Test and Evaluation: 

(U) Validation Phase:  Development testing was conducted in 1979-1980 by the competing validation pha^e contrac- 

tors, Honeywell and Martin Marietta.  The primary Development Test and Evaluation (DT*1) objective« for the validation 

phase were to demonstrate achievement of satisfactory pattern *nd -will mechanic performance.  The contractors conducted 
extensive development and environuantal tests of critica1 Subsysteme including the warhead, fuze, and oiientation and 
stabilization device.  Flight tests of inert Antiarmor Cluster Munitions were also conducted to establish patterns 

and accuracy.  Live-round tests sf individual subraunitionis were conducted.  Contractor technician and development 
engineers conducted the development testing at contractor facilities, Eglin Air Force Base, and other test ranges. 
Mr Force Svsteas Command's Armament Division, Eglin Air Force Base, Florida, managed the Development Test and Eval- 

uation Program.  The Air Force Test and Evaluation Center monitored these testa and provided an evaluation of the 
operational effectiveness and suitability of the system. The results of the validation tasts were considered In the 
Air Force Systems Acquisition Levlew Council meeting in Ju!y 1980 which gave approval to pioceed into full scale devel- 
opment. 

(U)  Full Scalr Development:  Honeywell was selected as the full scale development contractor and has conducted 

extensive military qualification and environmental te^s of tbe Antisrmor Cluster Munition (ACM). Most of these 
tests were conducted at their contractor facilities.  The Development Test and Evaluation (DT&E) will be com- 
bined with the Initial Operational Test and ^valuation (IOT&E). The majority of the DT&E Is being conducted by the 
Air Force Systems Command Armament Division in Fiscal Year 1982.  Air Force Test and Evaluation Center will have overall 
management responsibility for the I0T&E program and this testing is scheduled for Fiscal Year 1982 and early Fiscal 
Year 1983.  Primary test objectives for the full scale development phase are to establish ba.ieUne perforaance charac- 

teristics, to verify the predicted number of kills pe~ pass against specified targets, and to determine the effect of 
probable countermensures and environmental effects on system performance.  An assessment of the system support concept 
in meeting logistics requirements will be made.  The majority of the DT&E/IOT&E testing will be conducted *t Eglin Air 
Force Base, Florida, with other tests planned for Utah and Alaska.  Tests to date have demonstrated safe weapon r«lea,n, 
dispenser functioning, pattern generation, single rubnunition kill capability, «nd proper subsystem functioning. 
Minor difficulties with trbmunitlon operations Save reaultel in correction and modification to the «ubaunitlon. 

(U) The DTaE/iOT&E hardware will be very simiJar, If uot identical, to the planned production hardware.  Most of 
the planned production processes will be used to manufacture the 170 units planned for testing. The entire system 
will be tested in this phase lncludir- reliability, availability, and logistics support. The results of this phase's 
lestlag will be used by the Air Force b terns AcquUit<on Review Council in making the production decision for the 
Antiarmor Cluster Munition. 
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Budge. Activity: Tactical Programs. #4  

Program Element #64f07F - Jide Area Antiaraor Munitions, Antlarmor Cluster Munition 

2.  (U) Operational Tes»t and Evaluations 

(U) Demonstration and Validation Phase:  Critical component and submunition tests were conducted during this 

phase.  he Air Force Test and Evaluation Center participated in the Demonstration and Validation testing to determine, 
a'i «auch jr n^sslble, the projected operational effectiveness and suitability of the Ant*armor Cluster Munition; how- 
tver no teparate operational test and evaluation vas conducted. The objective »tf the Demonstraticn and Viltdition 

phase operational tee«- and evaluation waj to determine the expected kills per pass of the concept when used in a real- 

istic environment .  This was accomplished primarily by evaluating computer simulation and co^ponen* test data.  Most 
tests were conducted by contractor personnel at contractor facilities. The remaining tjsts were conducted by Air 
Force Systems Command personnel at Eglln Air Force Base, Florida. 

(U)  Full Scale Development:  Operational test and evaluation will be conducted by Air Force Test and Eval- 

uation Center ii ring full scale development wtf.h Development Test and Evaluation (DT&E) and Initial Operational Tejt 
and Evaluation (IOT&E) event» combined where feasible.  Separat»> IOT&E will be conducted for operational test and 

evaluation objectives which cannot be combined with DT&E.  Coa&lpi.-d and tie par a la iOT&2 £or the Amlaruo; Cluster 
Munition will be conducted during Fiscal 'fears 1982 and 1983.  10T&E objectives for operations? effectiveness during 
thia fhase are: (() me£<2» re the expected number of kills per pass against armored company arrays, (2) estimate per- 
formance in various b&:tiefleld and countermeasures environments, '3) estimate operational reliability, and (4; esti- 

mate the effect of target location error.  The operational tuitubility objectives include determining the availability, 

maintainability, reliability, and logistic«* suppctebill ty of the sypterns.  The Antiarmor Cluster Munition requires a 
ten year sheir life which presents a unique suitability issue to be evaluated during IOT&E.  Test aiseta used during 
DT6E/IOT&3 will be soft tooled Items which are representative c£ production items. One hjndred and :wo (102) Anti- 
armor Cluster Munition test aas<its are programmed for separate J.OT&E.  At tais time specific support equipment require- 
ment's h*ve not been identified. 

(U)  The Air Force Test «md Evaluation Center will have overall manjwgemeac responsibility for the IOT&E. 
it&t locations for the Antiarmor Cluster Munition will be Eglin hit  Force Base, Florida; Utah Test and Training Range, 
Utah; and Ei»Ison Air Force Base, Alaska.  Preliminary IOT&E planning including the Teat and Evaluation Master Plan 

and the IOT&E plan have been accomplished and published.  Air Force personnel will operate and maintain the Antiarmor 
Cluster Munition throughout the IOT&E frogra«. 
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Budget Activity: Tactical Programs, #4 
Program Element:  0646Q7F - Wide Area Antiarmor KuniUont,, Autianaor Clustar Munition 

3.  (Ü) Zysten Characteristics: 

Characteristics for the Antiarmor Cluster Munition are being finalized in the full scale development phase. 
System characteristics aad thresholds (if applicable) are <,s  follows: 

CHtr*ct«T-tocicg 9McHl;;2 

(C) Kills  per pass 
(U) Reliability ~0.929 
(U) Minimum Rjlease Altitude    200 ft 
(U) Service Life 1 year 
(U) Defeat Capability Latest Soviet 

Threat 

Tt-muH Ic Deaci'sr r«t*.«ti 

- 

0.9 
200 ft 200 ft 
1 year 

Latest Soviet 
Threit 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program clement:  #64608F 
DoD Mission Area:  Close Air Support/Battlefield Interdiction, #223 

Tltle: Close Air Fupport Weapon Systems 
Budget Activity: Tactical Programs, #4 

(U) RESOURCES (PROJECT LISTING)-  ($ In thousands) 

Troject 
Number 

1551 
255? 
25% 
2676 

Title 

TOTAL FOR PRCCRAM ELEMENT 

irtaglng infrareJ 
Mternate Warhead 
Aircraft Integration 
Infrared Attack Weapon System (IRAWS) 

FY 1981 
Actual 

46,760 

J9,300 
900 
36^ 

6,200 

Total 
FY 1982   ?Y 1983   FY 1984  Additional     Estimated 
Estimate  Estimate  Eatimat.  to Completion  Costs 

24,906 

H.600 

10,306 

5,412 

5,412 

570 

5/Ü 

22^,491 

173,682 
20,793 
4,510 

2:., 506 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION HEED:  The USAF and USH must be able to successfully attack small hard 
fixed and mobile targets such as tanks, armor*d vehicles, bunkers, and small ships during night mad  adverse weathe**. 
The AGM-65 family of Maverick missiles i« being expanded to fill this need. The current deployed television model, 
AGM-65 A/B, provides an excellent d*»ytlme capability against tanks ard other slmlllar targets but is not suitable 
during night or adverse weathet. Modular infrared and laser guidance uni*s and an alternate warhead are completing 
development to fill this need.  Specifically, :he Air Force as executive agency for the Maverick program is developing: 
(1) a laser guided Maver'ck for Marine Corps use; (2. an Imaging Infrared seeker and guidance ttaJt for Air Force and 
Navy direct attack missiles; anö (3) alternate warhead to expand the Maverick target spectrum. The imaging Infrared 
seeker will also be used on the GBU-15 data link weapon. 

(U) BASIS gQR FY 1981 RDT&E REQUEST;  The funding requested completes the qualification of the support equipment, 
continues the second source qualification program for the imaging infrared missile; and completes correction of minor 
problems idem if lei in the imaging Infrared missile during the rest program. The second source qualification is in 
preparatirn for competitive procurement beginning with the fourth production increment. 

(Ü) COMPARISION WIVH Ft 1982 DESCRIPTIVE SUMMARY: 

KDTfcE 
Procurement 

FY  1981 
Estimate 

46,900* 

FY  l«5d2 
Estimate 

•4,900 
204,\>1 

FY 1983 
Estimate 

5,600 
357,688 

FY 1984 
Estimate 

Total 
Additional 
to Completion 

600 
3.672,?97 

Total 
Estimated 
Cost 

285. W*« 
4,234,044 

* The FY 1932 R£D request va* increased by Congressional set ton for the Navy Infrared Attack Weapon System (IRAWS) bv 
adding the unda requested by the Navy to this Air lore« frogran element. A stellet action occurred in FY 1981. 
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Program Element:  #64606F 
DoD Mission Are«: Close Air Suppo^t/Battlef lei'' Interdiction, #723 

Tltle:  Close Air Support Weapon Systcas 
Budget Activity: Tactical Prograaa, #4 

** The FY 82 Descriptive Suoacry Included the Air Force LASER Maverick and Single Rail Launcher projects. This work Is 
now complete. 

(U) OTHER APPROPRIATION FUNDS: 

Missile Procureoent -2'313 
Quantity 

Total Total 
FY 1981   FY1982     Fyl983    FY1984     Additional Estlaate 
Actual    Estlaate   Estlaate  Estlaate   to Joapletlon Coat 

235,201    353,100   468,700   3,563,79* 4:620,S00 
490      2,560     A,600      53,014 60,664 
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Lrogram Element: f64608F Title: Close Air Support Weapon Systeas 
OoD Mission Are«: Close Air Support/Battlefield Interdiction, #223      Budget Activity: Tactical Frograias, Ik 

(Ü) HETAILRD BACKGROUND AKP DESCRIPTION:  Frogram Elecent (PS) 64608F was tstabliahed to develop Improved capability 
fo«r alr-to-surface missile* for use ajilnsl the massive armor threat of the Warsaw Pact. The Imaging infrarei Maverick 
provider a common seeker subassembly tot  Air Force and Havy use, ?he Imaging iufrare^ ye ska r expends Maverick capability 
to night «md limited adverse weather employment while retaining the lauuch and l*av«: flexibility associated with the 
television guided Maverick. The Laser Maverick development provides for 24 hour attack against Larer designated targets. 
Tite advanced warhead development will expand the target Tf ctrum of tha Maverick »amliy of weapons to Include earth 
burdened struct ires and ship targets. Fur-ding Is also pvovlded for development of cceaoi rest equipment ior all 
Maverick variants. 

00 RELATED ACTIVITIES:  The Tri-Service laser seeker developed unler this program is being used in the the Marine Corps 
Laser Maverick wisstiü p.ogam.  The couwu;; inifared aca'xmt 8ub*Pse*>lly is being developed for 6B2-5.3, WAX'JEtS sad 
Maverick, Marag>»ment responsibilities are contained It* Memoranda of Agreements bet»  «! th« system program offices«  The 
Navy currently plena to employ fii* Maverick witn their A-'»» A-o, F/A-18 'A-A  AV-8B.     Air Fore* plane tc **pl.o>* the 
Imaging infrared Maverick with A-7  A-10, F-4, F-16, and F-lil aircraft. The Imaglr    -area Maverick missile h**, also 
been designated as the primary antlarmor weapon system to be employed with the Low      T> Navigation and Targeting 
Infrared System (LA'^IRN). Future infrared seeker developments for this class of WMpoe. .„e required by the Office 
of Secretary of Dafetitw to maintain compatibility with the MavurJck.  An example öi   this, is the Army's work on rocal 
plane array technology fo- the next generation of infrared Hellflre missiles. T.,e He»If1 re infrared seeker is required 
to be compitible with the Maverick missile thereby eliminating duplication of effort by the Army and Air Force in 
focal plane srray Infrared technology. 

(U> WOBT, PERFORMED >t:  this program element la m&uageJ by  the Aeronautic»! Syatems Division, Wright-Pat teraot« AFB, OH. 
The Armament Division, Eglin AFB, Ft is the Responsible Developmental Test Organisation and the Air Fo-ce Test and Evalu- 
ation Center, Kirrland AFB, NM serves aa the Operational Teat /.gency.  Pilme contractors are tfughes Aircraft Corporation, 
Canoga P,a> , CA, and Rockwell international Corporation, Anahelm, CA. 

<U > ^HOGRAM ACCOMPLI SHMENTS AND FUTJRF PROGRAMS: 

*'     LT.„i5J!! and »rlor Accomplishments:  Full-scale engineering development cf Laser Maverick was lnlt»*led in 
July 1?75.  Contractor flight testing wal» initiated with Block ! User seeker hardware in January 1976 and consisted of 
five successful tree flight launches. Contractor flight test of missiles with Block 11 seekers was initiated in September 
1977 and completed during April 1978 sfter launching 10 missiles.  Comtined DT*R/IÖT4E waa initiated during May 1978. 
Testing us» suspended in August 197 ' to save the remaining test assets for Navy/Marine Corpe peculiar test requirements. 

Of the 22 missile!« launched    impacted the ii-traded target.  During August 1978, the Air Fore« terminated plins 
to procure Laser Maverick, and tfve program w;» restructured to initiate configuration changes peculiar to Marine Corps/ 
Naw use. The change* include* the low cost laser seeker, the alternate werheed, end an out of 11»J aafety device for 
the rocket motor. Engineering development of the Laser Maverick for the Marine Corpe completed with FT 1980 funds. The 
delay in completion of the Alternate Warhead wa« due tj probl^e aaaoclat«*d with the warhead fuse structural deatgn. 
These pr^bU-** hav> begn resolved and the test pro6 am resumed in FT I960, 
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Progran Element: #64608F Title: Close *lr Support Weapon Systems 
DoD Mission Area: Clogg Air Support/Bat tief leid Interdiction, #223     Budget Activity: TacticaT Progcams, #4 

(Ü) A Defense Systems Acquisition Council Review of the Imaging infrared Maverick advanced development program in 
S»pteirbet 1975 led to a decision by tue Deputy Secretary of Defense to transition the program to full-scale 
engineering development. A Joint Operational Test and Evaluation ch-rhig Jan and Feb 1977 assessed the system's 
utility in a scenario representative of Central Europe«  The Joint 0; rational Test and Evaluation demonacrated 
the Air Force concept of deductive target recognition. This concept allova target detection, recognition, and 
missile 1 .ach fron, stand -off ranges with exposure times which result in acceptable attrition rate« from Warsaw 
Pact defenses.  The House Anted Services Committee in August 1977, concurred with expenditure of FY 1977 funds to 
continue advanced development of the IIR seeker &nd to support testing of the digital centroid tracker. These 
tests were Initiated in November 1977 at Ft <*olk and were completed in February 1978 In West Germany. The European 
tests again demonstrated the capability of flight crews, using normally available targrt Information, to navigate 
to Ces'gnated geoqrarhic locations, locate the target area, transition to i.he a ».lick pm. :o o£ flight ana successfully 
attack armor targets. The capability of the digital cintroiu tracker to muttltfelf) 1 ck vf to valid targets against 
a therms1ly cluttered background was demonstrated« Office of  the Secretary of D*£snse'Under Secretary of defense 
Research and Engineering reviewed the Imaging Infrared program and the previous 0 feast Sjitems  Acquisition Review 
Council II decision during Oeccber of 1978. This review led to £he re^ase of FY 1979 fui&ds to initiate the full-scale 
development program. The contract was awardeo on 30 October 1978. The initial design effort« were completed 
and the imaging infrared Maverick Preliminary Design Review was conducted in June 1979. Engineering development 
of the Maverick Alternate Wa.head was initiated durfag 197/. Development of the Maverick Alternate Warhead waa 
incorporated into the Laser development program for the Marine Corps. Tne Imaging infrared Maverick Critical 
Design Review was completed In June 1980.  Full scale development testing beg«:» in July 1980. The Maverick maintenance 
concept and support equipment study was completed in FY 1980 and work begun on the development ot a common support 
equipment package :ox all Maverick missiles. 

(U) The FY 1981 funding will complete the development taei s associated with the Alternate Warhead and aircraft integra- 
tion. The major efforts in FY 1981 wer« the conduct of the Infrared Maverick engineering development test program am* 
the Initial Operational Test and Evaluation program. Twelve of the thirt; four flight launch«« planned for the Air 
Force's combined Developmental Test and Evaluation/Initial Operational Vest and Evaluation and Navy's Operational 
Evaluation were conducted. Also started during 1081 were the qualification, electromagnetic interference, and 
reliability test programs. Applicable Maverick teat data is being used by the GBU-l} program to pre/ent duplication 
of effort* The Nevy's operational evaluation has been tailored to uae the results of the Air Force test program 
»a baselUte. 

2. (U) FY 1982 Prog rau:  Imaging Infrared Maverick m.;slie d jvelopatet.t will be completed except for correction of 
the minor deficiencies found during the test program.  The cossaon support equipment development will be completed 
except for minor changes which will be Identified during the support equipment qualification ptogrsm.  A milestone 
til review wlK be conducted leading to a production decision sud production contract awaH in mld-?Y 1982. A 
contract will also be awarded to qualify a second production source. Current plans are to have the qualification 
completed in tiae to compete the FY 1985 production buy between the tv$  qualified ima^ng infrared Maverick producer*. 
Production of the comuon support equipment will begin. The Air Force expects to continue the development of the 
Kavv'r verlaat of the Maverick including completing the Operational Evaluation.  Tie La»er Maverick production for 
the Hsrlne Corps will begin. 
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Program Element:  #ö4608r 
DoD Mia»ion Area: Clone Air Support/Battlefield Interdiction, #222 

Title: CloJe Air Support Weapon Systems 
Budget Activity: Tactical Programs,T4 

3. (U) FY 1983 Planned Program: Residual imaging infrared Maverick development and common test set development will 
be completed in FY 1983. The second increment cf imaging Infrared production is planned for FY 1983. The qualification 
and flight test program for the second production is planned. Life cycle cost reduction effortf will continue. The 
decrease in the development cost total is due to the completion of the LASER seeker development. The increase in the 
procurement cost is due the seeker being slightly more complex than esimated in 1980. 

*• (L) FY l?%4 Planned Program: FY 1984 funds are required to complete the qualification of the imaging infrared 
Maverick second production source. 

5. (Ü) Program to Completion:  Not Applicable 

6. (ü) Milestones: (See Milestones for Pro.lecl 2S51, Imaging Infrared Maverick) 

^* W)    Resuurees:  Not Applicable 

8. (U) Comparison with FY82 Budget *)ata:  Not Applicable 
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Project: # 2551 Title:  Imaging Infrared (1IR) MAVERICK 
Title: Close Air Support Weapon System 

DoD Mission Area: Close Air Support/Battlefield Interdiction, #223    Budget Activity: Tactics! Programs, #4 
Program Element: #64608F 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Development under this project will provide a coamon imaging Infrared 
peeker subassembly tor Joint Navy un4 Air Force use with the WALLEYE, Infrared Attack Weapon System, Maverick 
and GBU-15 systems. Imaging Infrared seeker/ guidance technology will provide 24 hour capability across A wide target 
spectrum for both direct and indirect attack weapons. Thv. imaging approach provides for maximum system flexibility 
and utility with the largest number of attack aircraft because it is not dependent on a Forward Looking Infrared acquisi- 
tion device. It can be used autonomously or with any acquisition device which will provide an azimuth and an elevation 
pointing signal. The Maverick imaging infrared seeker provides a direct attack capability for the 1^80s which no 
other system currently planned or in Inventory can offer. 

(U) RELATED ACTIVITIES:  Imaging infrared has been a Joint Air Force/Navy development since 1973.  Program management 
has leen accomplished through a formal Memorandum of Agreement between the Maverick Program Office and the Naval 
Avionics Center at Indianapolisr Ik. Management of the effort necessary for the GBU-15 application is being accom- 
plished through a formal agreement with the GBU-li> Program Office at Eglln AFB, PL. A formal charter between the 
Aeronautical Systems Division and the Naval Air Systems ' rmand has been signed for the development of Joint 
Air Force/Navy Maverick developments. The Imaging infrared seeker/guidance unit Is designed to be compatible with 
target acquisition systems which can provide azimuth and elevation pointing signals. These currently include the Navy 
TRAM and the Air Force's PAVE TACK, ?AVE PENNY and Wild Weasel APR-38 systems. The Imaging infrared Maverick missile 
has also been designated as the prime antlarmor weapon system to be employed with the Low Altitude Navigation and 
Targeting intrared System. 

(U) WORK PERFORMED BY; The Imaging Infrared Maverick Program Is managed by the Aeronautical Systems Division, Wright- 
Pat teraou APR, OH, and the Naval Air Systems Command, Wash, DC. The Armament Division, Eglin AFB, FL, Is the respons- 
ible Test Organisation and the Air Force Test and Evaluation Center, Klnland, AFB, NM, serves as the Operational Test 
Agency. Nav> peculiar system teatu will be performed by the Naval Avionics Center and the Naval Weapons Center, China 
Lake, CA. Hughes Aircraft Corp, Caaegs Park, CA it the prime contractor. 

PkOGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1     FY 1980 *>nd Prior Accomplishments.  The imaging infrared (IIR) Maverick advanced development was completed 
In December 1975 undev Program Element (?E> 63601F (Conventional Weapons). Preliminary engineering development planning 
and st idles were initiated under PE 6460SF in FY 1975. This effovt Included aircraft Interoperability tasting on the 
F-4 Wild Uegjel, F-4 FAVE TACK, and A-7 aircraft in operational scenarios, and included night and autonomoua visual 
operations. The Imaging infrared guidance unit was evaluated siJe-by-side with the TV Maverick guidance unit In Germany 
during February and March 1976. This test demonstrated the utility of the imaging Infrared Maverick lu the winter 
European weather environment. An extensive produclblllty effort Mt  conducted to insure that critical guidance unit 
co-npo.ienta c on Id be manufactured at high rites and would meet shelf-life requirements. A Milestone II Program Review 
w*s accomplished by Office of the Secretary of Defense in September 1976 and resulted in a Deputy Secretary of 
Defense decision to transition the nrogram into full-scale engineering development. A Joint Operational Test & 
Evaluation (JOT&F.) waa accomplished during January and February 1977. This JOTAE demonstrated the capability of crew 
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Project: # 2551 
Program Element:  I64608F 

DoD Mission Area: Close Air Support/Battlefield Interdiction, #223 

Title:  Imaging Infrared (UK) M/VERICK 
Title: Close Air Support Weapon Systems 

Budget Activity: Tactical Programs, #4 

members in single seat aircraft to detect and recognize valid targets and launch a vlsslle at long enough slant ranges 
to result in acceptable attrition from ground based defenses. The JOT&E was accomplished using advanced development 
hardware with edge tracking logic which is susceptible to break locks due to thermal clutter. This fact wad recognized 
by the Air Force in early 1975 and design efforts were started by Hughes Aircraft to develop a digital centroid tracker. 
The digital tracker was captive flown with a helicopter during 1976 and the test results were reviewed by the OSD 
Deputy Director for Test and Evaluation during the Milestone II Program Review process.  The digit*! tracker was tested 
Jn Europe during January and February 1978.^.^6 tracker maintained lock-on to valid targ.is  against operationally 
realistic thermal background clutter with e    success rate. Prior to the European tests, the Air Force had 
identified computer software changes to be made"to^the engineering development guidance unit which we estimate will 
improve the lock-on tenacity success rate to'        Analysia^of the European test results further indicated that, 
even with a perfect tracker, there would have"beenTn      __ break lock rate. The Under Secretary of Defense 
Research and Engineering reviewed the imaging infrare<T*program and the previous Milestone II decision during October 
1978. Tnl« review l*d to the release of FY 1979 funds to initiate the fall scale development program ana the contract 
wa«, awarded on 30 October 1978. Engineering design efforts were completed and a Preliminary Design Review (PDR) 
held in June 1979. Additionally, fabrication and testing of prototype tracking algorithms and cracking gate changes 
were combined wita countermeasures hardening techniques in prototype hardware and tested via helicopter captive fllg.it 
testing. The Navy and Air Force completed the engineering definition of the changes needed to satisfy Navy IRAWS 
requirements. Testing of full up guidance units was started during the first quarter of the FY 1980.  The se ond 
series of helicopter captive flight test and aircraft cap;.lve rlight test of all up missMes began during the third 
quarter of the fiscal year. The isaging infrared Haver tc Critical Design Review was conducted June 1980 followed by 
the ini:ialion of contractor flight testing.  Contractor flight testing was completed during the l*st quarter of Fi 1980 
as government flight testing phased in.  The FY 1931 proftrai focused on the combined Development lest and Evaluation/ 
initial Operational Test and Evaluation Program.  The flight test phase of this program initiated at Eglin AFB. 
Testing was conducted under winter conditions at Ft Riley, Kansas jnd Cam); Drum, New York, and  will be conducted und or 
desert conditions at th« Utah Test and Training Range and Naval Weapons Center at China Lake in California during FY 
1982.  Systems OuaiUication, Electronic Interference and Reliability testing was started during FY 1981.  The software 
2or  the Navy version cf the infrared Maverick started development sad Navy Development Test and Evaluation of this 
software package will be initiated. The Havy will also evaluate dat<* irom Air Force DTöE/IOT&E to ascertain their 
readiness to enter Navy Operational Test and Evaluation.  A contract was awarded for th* development of a common test 
set. 

2* (y)  fY 1982 Prograa:  The 'unds requested for FY 1982 «ill be use<* for completion uf the infrared Maverick 
full-scale development program including functional Configuration Audit and Production Readiness Review.  Residual 
testing efforts and analysis or that data will be completed with a Milestone III review and production decision. 
Lift* Cycle cost reduction efforts will be continued.  Development of the Maverick misaiie family test iet will continue. 
Qualification of z  second production source will begin. 
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Project: » 2551 
Frogra-n Element:  #64608F 

DoD Mission Area: Close Air Support/Battlefield Interdiction, #223 

Title:  Imaging Infrared (IIR) MAVERICK 
Title: Close Air Support Weapon Systems 

Budget Activity?  Tactical Programs, ?4 

3. (U) ?Y 1983 Planned Program: Residual imaging Infrared Maverick development and common test set development 
will be completed in FY 1983. The second increment of imaging infrared production for FY 1983 will begin. The second 
source qualification program working toward second source rate production will continue. Life cycle- cost reduction 
efforte will continue with emphasis on the training missile. 

4. (U) FY 1894 Planned Program: FY 1984 futtda are required to correct any problems found during the qualification 
cf the second source. 

5. (U)  Program to Completion:  N/A 

6- <u> Milestones: 

A. Defease Svsteas Acquisition Review Council II 
B. European Test Complete 
C. Foil Scale Development Ir.Kiate^ 
D. Initiate Helicopter Flight Tests 

(Changes to tracker algorithms) 
E. Engineering Development Model Delivery 
F. Critical Design Review 
G. Initltate DT&E/iOTtE 
H. Complete DT&E 
I. Production Readiness Re/iew 
J. Co iplete irrrA.E 
K. Milestone III «'id Production Decision 

7. (in  Resources;  ($ in thousands') 

RDT&E 

FY 1981 
Act oft 1 

39,300 

II September 1976 
February 1978 
October 1978 

June 1979 
May 1980 
Jane 1980 
lune 1980 
February 1982 
Second Quarter FY 1982 
Match 1982 
Third Quarter FY 1982 

Total 
FY 1982 FY 1983 FY 1984  Additional Es tit a ted 
Estimate Estlriate Estimate  Co Completion Cost 

14,600 5,412* WO* 173,6*2' 

235,201 353,100 4o8,700  3,563,799 4,62 0,800 
(490) (2.560) (4,690)  (r)3,0l4) (60,664) 

His.siie Procurement (Missiles & Initial Spares) 
(Quantity) 

* Common test equipment fund» included with missile RD to provide a vehicle to report the progress of this project 
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Pro-    # 2b5l Title:  Imaging Infrared (IIR) MAVERICK 
Progra«-Eie^nt: I64608F Title: Close Air Support Weapon Sy.te«. 

DoD Mission Ars«: Close Air Support/Battlefield Interdiction, #223     Budget Activity: Tactical Programs ,_#4 

U. (U) Comparison with FY 1982 Budget Data: 

RDT&F 36»*G0 

Missile Procurement (Missiles & Initial Spares) 
(Quantity) 

10,900 

204,159 
(490) 

5,400 

357,688 
(3600) 

600 

3,672,197 
56,514 

167,000 

4,234,044 
(60,664) 
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Budget Activity: Tactical Programs, #4 

Program Element:  #64603F#"(Close Air Support Weapons Systems) 

Teat and Evaluation Data 

1. (U)  Development Test and Evaluation:  The Imaging Infrared (IR) Maverick AGM-65D weapon system is being developed 

for 24 hour operation to counter the threat of an existing enemy force which has the capability to operate offensively 
at night and under poor visibility condition«.  It will provide enhanced capability during light fog, hare, smog, and 
dust because of its longer wavelength sensitivity bv exploiting the thermal signature of thfc target.  As a member of 

the Maverick missile family, the infrared Maverick has the same "launch and leave" capability as too AGM-65 and retains 
the demonstrated systism reliability, high single-psss kill probability and flexibility of employment. The infrared 
seeker replaces the television seeker on the AGM-65A/B alrframe using the existing mounting provisions. 

Background Engineering Tests 

f)  i**EfLE*i* Tb*  concept of an imaging infrared guidance system was evaluated by the Night Owl studies in 1970 
and 1971.  From this study, the Imagine Infrared Guidance and Control Section« were developed.  Various design« 

hive baen extensively tested from 1973 to present time.  The test results are in the following paragraph* . 

(U)  Captive Flight Testa.  A captive test program w*s flown during 1974 using hardware developed irora ehe studies. 

Targets for these sorties wet* tanks, vehicles, snips and radar fites.  The results of the captive rlighr tes£ demon- 
strated the system's aim point and tracking capability.  The results quantified detection and lock-on ranges «a 

well as the atmospheric effects on performance and established the base for design improvements. A follow-on captive 

flight test program was conducted in 197S-  The targets Included power plants, han?«rettes, and apeclal radar targets, 
L'ke the first captive tests, these teats were flown at locations throughout the United States, Including Nev H^xico 

the northern Gulf Coast of Florida, and southern California.  These tests further quantified detection snd lock - n 
ranges and the atmospheric effects on performance.  An inf ared Counu-rm**asure Static Test was performed In conjunction 
with the follow-on captive flight tests,  these tests performed by the Office of the Test Director for Joint Service 
Guided Weapons Countermeasures Test Program at White Sands Missile Range.  The objectives of these tests wer*» to deter- 
mine the susceptibilities and limitations of seeker ar*d guidance unit In a countermeasures environment.  The static 

test results provide a data base sufficient to evaluate the missile's susceptibility to countermeasures for future 
flight tests. 

76i 

I i 

UMm* 

i      i 



Budget Activity: Tactlsal Program«t #4 
Program Element. "T64608F, (Close Air Support Weapons Systems) 

(U) Free Flight Demonstration. The Free Flight Advanced Development Program was conducted at Eglin Air force 
Base, Florida, from July 1975 - December 1975. The cbjectives of this program were to: 

Evaluate the seeker's ability to maintain target lock-on during launch transient. 

Evaluate the missile's tracking capability after launch. 

Evaluate the missile's capability to hit typical close air support targets. 

Obtain data on seeker/missile system performance. 

A total of 57 sorties wer« flown during this evaluation. Four aissiJs launch«« were icecapliched* Three of the four 
resulted in hits. Launch No. 4 missed the target due to a tracker design • ificiency. This problem has been corrected 
by incorporation of a digltel centroid tracker. 

(V)    European Tower Tests. During February and March 1976, the Imaging Infrared Guidance units were statically 
tested at Grafenwohr, Germany, in conjunction with the Army's Phase II Imaging tests. A Television guidance unit was 
used during this test to obtain comparison data between the guidance units during low visibility daylight conditions. 
The performance of ehe infrared guidance unit was assessed qualitatively gainst tactical close air support targets 
u.ider European atmospheric conditions. Test data obtained showed good correlation with Infrared guidance unit data, 
target signature data, meterological data and spectral transmission data from previous test programs. Th* Infrared 
G-iidance and Control Section showed enhanced target detection over television In degraded visibility conditions. 

(U) Digital Centroid and Terminal Correlation Tracker Demonstration.  In late 1975, a n^w tracker for infrared 
Maverick was developed-  This tracker uses digital centroid tracking for long ranges and correlation tracking at 
termina* ranges. Helicopter flight rests were conducted in February 197.S At Camp Pendleton, California. The purpose 
of using fa helicopter test aircraft was to permi?. better investigation and evaluation of the terminal correlation 
portion of the guidance unit whlli* simulating the trajectory of the mis tie. The objective cf tnls test was to de- 
monstrate the feasibility of cbe tracker concept *.nd to -btain as much development data as possible.  Small tactical 
targets as well as large stationary targets wer«; used.  These tests wers very successful and verified the engineering 
development tracker design. 
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Budget Activity: TacHcal Program» #4 
Program Element: I64608F, (Close Air Support Weapon» Systems) 

Applications Tests. During May and June 1976» testa were conducted In Florida to demonstrate operational 
applications of the Infrared Haverlck weapon« system. The objectives o£  this evaluation were to demonstrate the 
autonomous night capability of the system against large pre-brlefsd targets, to demonstrate the capability of Infrared 
Haverlck to detect and attack targets during daylight hours when television weapons are limited (fog, haze, dust, 
limited contrast), and to demonstrate ccpabllity against a wide variety of tactical targets such as camouflaged 
vehicles, and multiple targets in the field-of-view. 

(U) Infrared Maverick Joint Operational test and Evaluation.  In the Defense Systems Acquisition Review Council II 
decision on infrared Maverick dated 19 November 1976, the program was approved to transition to Pull Scale Engineering 
Development. One of the conditions was that an aggressive operationally oriented test would ba conducted ':ndcr 
realistic battlefield conditions to more fully understand any operational uncerlaiuUea or limitations tkat may *xlst. 
Specific uncertainties to be investigated in a realistic battlefield environment containing thermal elutte- and 
countsr.aeasures were (1) capability to transition from the navigation phase of flight to the attack phase cf flight 
(2) capabilities of ehe system when employed on a single seat aircraft and (3) interoperability wich existier 
acquisition aids.  The test consisted of captive carry and simulated launch of Advanced Development missiles on A-7 and 
A-10 aircraft. The newly designed digital centro.d and terminal correlation tracker was not used in this Usi since 
only a breadboard tracker existed. No missiles were fired. A total of 23 missions (105 data passes) were flown. 
Each pass was structured to be a first pass attack. The test demonstrated that transition was not a problem for the 
conditions tested. The pilots used realistic Forward Air Controller information a*td cn-board navigation systems to 
navigate accurately from the Initial Point to a pop-up point the point of transition from navigation to attack. 
Closely related to the issue of transition, the test demonstrated that current tactics, pro<edur>r4, on-board navigation 
systems, and visual battlefield activity provide sufficient cueing information for target area acquisition and target 
detection.  The test demonstrated valid targets can be selected from a target array containing substantial thermal 
clutter,  it emphasised the importance of proper groar^ training and practical experience in interpreting thermal 
signatures.  It also demonstrated that the infrared Maverick can also be employed effectively on single-seat aircraft. 
Single-seat employment was successful both day and night in limited viblbillty conditions of rain, fog, haxe, and 
blowing dust, and heav> baütleflled smoke. 

(U)  Infrared Maverick Helicopter Tracker TeUs. Tests of the Jig't^l vrarker were conducted In December 5 977 at 
Camp Grayling, Ml and in January at Ft Polk, LA.  The trtcker waj mounted on a helicopter.  Test,- at Caup Grayling 
were used to verify and optimize the dijital tracker and to obtain data against targets In a scow environment.  Tha 
digital tracker showed a significant improvement over the previous analog tracker. 
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Budget Activity; Tactical Program», #4 
Program Element: I64608F, (Close Air Support Weapons Systems) 

Infrared European Tracker Test. The joint teat prompted Congressional questioning of certain -»efictatcie» 
as well as concern over the lack of substantive data en the centrold tracker proposed for engineering development. 
Cougresa Indicated the dssire to conduct aa operationally oriented captive carry test In European weather conditions. 
This test was conducted at Baumholder during January-February 1978. Maverick scenarios and profiles tested were 
similar to those In the joint test. Aircraft involved wer* A-10 and F-4. 0«.e refinement in tackles «i^g to attempt to 
optimise standoff range versus survlvablllty. Lock-on to all aspects of a tanl. at approximately       taet wns demon- 
strated. Results demonstrated that the Infrared guidance unit (öf the *ype proposed ior «n^lneeria% development) could 
be successfully employed la European winter weather conditions against both glide weapon and Maverirk targets. 

(U) Phbse lt Infrared Maverick Mellcopter Tracker Engineering Developufcnt Program. Phase I of the tracker develop- 
ment testing was conducted during July 1979 to February 1980 "as part of the engineering developaem program. Testing 
was conducted using an advanced development guldai.ee unit and developmental tracker hardware mounted on a helicopter. 
The main objectives were to:  (I) provide a test bed for developing, refininß, and evaluating tracker software 
algorithms and (2) to obtain additional video data for tracker software development of Maverick and glide weapons* 
The following chart summarizes» Pnase I ot  helicopter testing: 

(U) Phase I, Engineering Develoftteut Helicopter Tracker Tests 

DATE 

July/August 1979 

November 1979/January 1980 

January 1960 

February 1980 

LOCATION 

Dug;ray Proving Grounds 

cglln Air force Bas«, FL 

Redstone Arsenal 

Ft tiley, KS 

ACCOMPLISHMENTS 

Tank tnd gurfiash wigr?t.'ie dot« In 
hot/dry climat«, uncluttered desert 
background 

Tank ami gunfiash  biignarures  In humid 
climate,   low-medium clutter 

T-62  tank aud 1-62  tank  simulator 
•I^nature comparison,  low and high 

uermal heating,  low-medium clutter 

Armor  and  tank gunflash  signatures  la 
inter («row) weather,   low--„tedium 

clutter 
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Budget Activity: 
Progran Element 

Tactical Programs, #4 

~l(M^Bft  (Close Ait Support Weapon» Systems) 

(U) Current Teal Program. Tne Infrared Maverick weapon system is being evaluated in a combined test program 

conducted in acccrdance with Air Force Regulation 80-14. This program began July 1980 and will continue for 21 
months.  It will Involve the launch of up to 24 missile« and Include 120 captive flights. All test missions (captive 
and launch) will be flown by Air Force personnel. Data collected from every test mission will be available to 
participating organizations for their evaluation.  The purpose of the combined tost is to: 

Evaluate capability in limited visibility and nigh»^ cperaticas. 

Evaluate lock-on and tracking capability. 

Evaluate accuracy and trajectory characteristics within the specified launch envelope. 

Evaluate relijbiiityk maintaincbility, availability. 

Evaluate military operational suitability and effectiveness. 

(*') Dgvtlomtat Test and Evaluation.  A minimum of 16 ffissil;s will be launched and a minimum of 64 effective 
captive carry sorties will be flown during this test to satisfy primary objectives.  An Air Force Prcmliminsry Evalua- 

tion was based on test results from five launches agelnst Air Force specified test parameters defined in the Weapon 
Systems Specification.  These launches are intended to demonstrate the ccmpllance of delivered hardware with 
contractual .oertoimance requirements.  Eleven launches are currently planned tu satisfy primary objectives by verifying 

performance requirements and evaluating missile capabilities in various da*/nl$h~ a ivironment« against tactical targets. 
Hisslit eaptiva flights and launches will be supported with extensive computer «; auUtion of «ach launch condition 

and post aission comparison of test results with predicted results.  Special emphasis will be placed on obtaining 
a'rborne and ground thermal measurements of each target/background scenario*  These la:*  will be used to characterize 
each scenario and mission profile with respect to observed target/background.  Exteisi*» atmospheric weather 

measurement will «lso be made during each captivf-carry and free flight mission to provide a data base for evaluating 
the performance of the system during varying weither conditions.  An assessment of adverse weathei capabilities of the 

Infrared missile brill be based upon data gathered at three different test location** over a wide spectrum of climatic 
condit ions. 
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Budjet Activity:       Tactical Programs,  #A 
Program Element:    I64608P,  fClose Air Support Weapons Systems) 

Special  eaphasia will be on exercising  the  infrared  system during  the  winter months and  under  realistic   tactical 
e^isployaeat conditions.    The data gathered  fron captive-carry,  and  free-flight   testing will  be  subject   to  the 
limitations  imposid  by range and  test  safety constraints.     Therefore,  a  supplemental  adverse weather assessment  is 
planned.    This  program will  Involve  tower  testing of an  Infrared mir tulle ovjr an extended  period of varying atmospheric 
conditions.     The objective will be  to study and quantify the acquisition and  lock-on performance of  the  Infrared  system. 

(U)    Development Test and Evaluation.    Flight Test Objectives.    Air Force Development Test and Kvaiuarfos. 
objectives will be satisfied  by accomplishing a combination of helicopter, captive-flight, and  free flight  (launch) 
testing.    Specific objective* are divided  intc helicopter,  captiv*-flight and  free-flight objectives. 

(U)    Helicopter Tesws 

(U)    Evaluation  terminal   tracking characteristics of  the missile against  tactical   targets and 
background*   In a broad spectrum of atmospheric conditions. 

(U)    Gather dita on tactical  target  signatures, characteristics, and  backgrounds. 

(U)    Evaluate  tracker  performance.. 

(U) Captive Flight Tests. 

fU)    Verify missile,   launcher JJ  carrier  aircraft  electrical  and mechanical  compatibility  In a  p-elaustch 
environment. 

(U)    Verify  weapon system ability  to meet  specification requirements  In  terms of  target  acquisition,  opera- 
tional modes,  missile  lock-on and  tracking capability against   targets at  or above  the specified  slse and   temperature 
differential   in a variety of  low tc Wlgh cluttered backgrounds. 

(U)    Collect data on captive  flight  environment effects (temperature,  vibration,  pressure,  humidity,   aun 
exposure,  etc."   on  the missile and   its  subsystems. 

(U)    Evaluate mis> •U  video output  (display). 

(U)    Evaluate  the  accuracy and operational  usability of missile foresight  and missile  slaving. 
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Budget Activity: Tactical Progrm, #4 
Program Eleaent:  #64608Pr (Close Air Support Weapon» Syitem) 

(U) Collect failure data for support of reliability and maintainability analysis. 

(U)  Demonstrate compatibility with the electromagnetic environment of the carrier aircraft. 

(U;  Evuluate human perform ^ce factors la th operation of the system. 

(U) Determine that planned mission parameters are compatible with test aircraft, missiles, 

and test ranges before frec-tlight launches are undertaken. 

(U)  Free-Plight Launches. 

(W)  Evaluate the ability of the missile to maintain lock-on from launch to impact during day or night 
against a variety of specified targets In differing atmospheric conditions and backgrounds. 

(15) Verify and demonstrate the system meets requirements such as: 

(U) Acoustical noise mad vibration 

(l>) Missile operating envelopes 

(U) Tracking capability 

(D) Acquisition capability 

(U) Preparation and missile ready time 

(U) foresight alignment 

(U) Probability of hit 

le addition ta flight test program previously described, the Air Tmm  will conduct envlrouaental, electrom-.gnetlc, 
reliability, and acceptance testing of :he infrared Maverick aisjlle.  The Air Force will also integrate the meeker 
into the on-going program for Thermal Signature Measurement snd Environmental Effect» (a study of atmospheric effects 

on Infrare»* system and techniques). 
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Budget Activity: Tactical Prograaa, #4 

ProL'^» Elcaent:  #64608Ft (Close Air Support Weapons Syotema) 

2.  (U) Operational Test and Evaluation:  The Infrared (IR) Maverick aijsile contains an TR Guidance Control Section 

(CCS) wl.ich mounts on the Maverick (ACM-65) airframe with existing mounting provisions.  The GCS, consisting of a 
seeker section and an electronics section, senses incident infrared energy and provides H  video signal to a monitor 

in the cockpit via the missile, launcher, and aircraft wiring. The seeker section contains the optical system wiich 

collects and courses the Incident IR radiation and generates the IR image.  The electronics section Includes circuits 
for signal processing and ac;n conversion to standard rv video format for pilot viewing.  The CCS which will be 

evaluated i essentially identical to the system to be procured.  Hughes Aircraft Company Is the devexoper and will 
provide contractor test sunport. 

(U)  Fr Po'.k Evaluation.  An IR Maverick Joir»* Operational Test and Evaluation (JOT&E) was conducted Jurirg 

February 1977 on the Ft Po?k Military Reserve lion, Louisiana.  The Air Force, as Executive Service by direction nf thJ 
Director of Defense Research (■  Engineering, conducted th- te<£t jointly with the Army and Navy.  The JOT&E, managed by 

the Air Force Test and Evaluation Center (AFfZC), consisted of captive-carry and simulated launch of advanced 
development IR Maverick guidance units agilnst close air support and Interdiction scenario armor target arrays.  A-7 
and A-10 aircraft provided by the Tactical Air Command (TAC) >^ere used in an environment representative o* mid- 
tntenslty conflict in Central Europe.  The test of two missiles waa intended to be a i »rt-term effort to  gather 
specific data required to addreas identified uncertainties.  Accordingly, certalr areas of operational effectlvtnep* 
malntalnablHty, and reliability were iot a'dressed.  GCS maintenance was provided by the contractor. 

(V)    Conclusion;, from tie Ft Folk JOT&E indicated that: 

(U)  Valid targets can be selected from a target arrüy containing substantial thermal clutter. 

(UJ Current tactics, procedures, onboard navigation systems, and visual battlefield activity provide 

sufficient cueing information fur target are4 acquisition and target detection. 

(U) The IR Maverick can be effectively e»^l yed from single seat aircraft under the conditions tested. 

(U) Europear». Teeing.  A second operational test program, the IR Tracker European Te*t and Evaluation, was con- 
ducted by AFTfcC In Jan-Feb 1978 to address congressional concerna on eeeke» deficiencies in target 

acquisition, lock-on, *nd discrlminat ion that surfaced &s a result of tre JOT&E and to furnish mote 

substantive data on the proposed centroid tr.icker. 

(Ü) Tfcs overall objective of I his test program was to evaluate the tl  CCS with the digital ceatroid/termlnal 
correlation (DCTC) tracker op.: ist Ion in European weather conditions with reaper to  the following: 
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Budget Activity:    T&^tical Programs,  #4 
Program Element:    fo'4608Ft  (Close Air~Support Weapons Systems) 

(U)    On~range  testing. 

(U)    Objective 1.    Asse»» aircrew ability to transition from navigation to  the attack trade, given  Initial 
(IP) departure,  using forward air controller,  Pave Penny,   lnertlal navigation systei, or  simulated 
Pave Tack pathfinder as tatget area cueing aids. 

(U)    Objective 2.    Assess the ability of the IR tracker syateu to launch at a valid target, glvtn attack 
«ode. 

('))    Objective 3.    Assess the capability of the  IR tracker  to maintain lock after launch to point of 
minimum descent  altitude. 

(U)    Off-range testing. 

(U)    Objective 4.    Aaeeaa th<- ability of the  IR tracker systet. to Initially lock-on, given liie-of-fight 
to the assigned  target. 

(Ü)    Objective 5.    Assess tit« capability of the  IR tracker  to maintain lock to minimum deacent altitude 
after  inltal  iock-on or final relock after inadvertenr. breaklock against the assigned  t?-gtt. 

(U)    Both on-   ^nd of%• -rs««,«  testing. 

W)    Objective 6.    Assess the  survivability of  the A-10 a«<* F-4 during weapons delivery. 

W)    Objective  7,    Assess  the effects of  inadvertent   IR coi>nt*rmeasuree on system effectiveness. 

• T)    °*Jj»ctlvs 8.    Comp&re  therm«!   image appearance and   thcratl measurement« of various   vehicle  targets. 

(C)    Since both of  the DCTC  trackers  used  la  the  test  were !»*n-?-bullt  sdv~nc* development ao<*eU ,   i%*  *ere 
entirely maintained  by  the contractor,  no suitability objectives were addressed, 

(U) Toe entlr* test war* conducted in west Germany with TAC A-10 aircraft *nd *lrcr*tjs %od t'- .ir Pore** i» 
Europa (USAPE) P~4 ircrsft and ait few« operating out of Rswatei^ Air Base to the taus&old^r Unitary 
Training Area.     European  teat results: 
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Budget Activity: Tactical Programs, #4 
Program Element: ~#646Q8F (Cleae Air Support Weapons Sy- tec?) 

(Ü) Reinforced the JGT&E results 

(Ü) Demonstrated that the IK seeker, employed as f.hs guidance medium for GÖU-15 and Walleye weapons, 
Is tactically feasible under both day and night conditions, and offers significant enhancement of the 
tactical performance of bati* w«apone » 

(U)  Initial operation«! test and evaluation (IOTaK) of IR Maverick (18 MAV). Ttw IOT&E portion ct  a combined 
DT&E/ICT&E is being managed by AFTEC with the participation of TAG, Air Force Logistics Ccümand (AFUJ), Air 
Weathei Serv'ce (AUS), Air Trailing Command (ATC), and the US A£my. The lOTfE will be full s^ale engineering 
development hardware representative of the production version. Testing to satisfy 10T&E objectives will 
require approximately 110 captivr missions and at least 10 valid missile launch tafssiona from F-4, F-16, 
A-10, and F-lll aircraft. Original ^eet plaus called for testing by qualified aircrevi  and maintenance 
neraonnel from TAC at Fi llltsy, Kansas; Egliu AFB, Florid«,; the Utah Test and Training Range (UTTB\ Utah; ind 
the No»val Weapons Center (NWC), California. However, unseasonably warm and dry weather at Ft Riley, 
January-March 1981, precluded satisfactory testing and Ft Drum, New York, was added for testing in 
November-December 1981. Testing at Ft Rlley did achieve IV missions with one live launch. At. the 
completion of Ft Riley testing a decision was made incorporate minor design changes intr» the t»t>£ hardware. 
This action was completed prior to the September Eglin IOT&E test.  About one-half of all I0Y&E mission« will 
be flown at night  Ncn-availability of Soviet armor for live launch targets will limit the test tc launches 
againsv. US built armored vehicles 

(U) Major IOT&E milestones include the following: 

Event Date 

Testing ut Ft  Riley Jan-Mar 61 
Testing at Eglin AFB Sep-0<t  81 
Testing at Ft  Diaai Nov-Dec  81 
Tasting at LTTR Jan-Apr 82 
Testing at NWC Mar-Apr 82 

(Ü)    Data  from UTTR/NWC «ill not be available  for  the January  i982 program review.     Countermeauure 
testing originally  planned  for UTTR,  wac  included with the  Eglin  testing  so  the data would  be available 
for the January 1982 review.    This  testing % at accomplished  througi a series of  captive carry mission i. 
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Beiget Activity: Tactical Programs, #4 
Program Element: ~?64608F> (Close Air Support Weapons Systems) 

<U) IOT&E objectives are listed below: 

(U) Operational effectiveness objectives. 

(U) Objective 1. Assess the operational performance capability of the IR Mav weapon system 
«igafnst tactical type targets under day and night conditions. 

(u> Objective 2. Evaluate IR MAV compatiölllty with other on-bcard aircraft systems. 

(V)    Objective 3. Assess IR MAV interoperability *ith other systems. 

^ Objective 4. Assess the survlvablllty of the delivery aircraft during weapons delivery. 

(Ü) Objective 5. Assess the accuracy and suitability of weather forecast techniques as a 
potential aid tor operational employment decisions fcr the IR MAV. 

((') Operational suitability objectives. 

(U) Evaluate the reliability, maintainability, and availability of the IR MAV missile. 

(U) Evaluate logistic rupportablllty. 

(U) Evaluate suitability of the IR MAV software. 

(U) Planned missile firings for IOTwE (subject to change) include: 

Target 

ItobiU Artillery (completed 8 Oct 81) 

Tank 

lank (completed 2 Mar 81) 

Tank 

Fuel  Storage Facility 

Aircraft Day/Night 

F-4E Day 

A-10 Day 

A-It« Night 

A-10 Night 

F-1UF (Pave Tack) Day 
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Buaget Activity: Tactical Programs, i& 
Program Element: *64608F, (Close Air Support Weapons Systems) 

*F-16 Day 

F-4C Night 

F-lllF(Pa/e Tack) Night: 

F-16 Night 

*Dual launch. 

Tank and Armored Pereonnel Carrier 

Simulated ZSU-2J-4 

Teak 

APC 

(Ü) A major portion of the IOT&E will be dedicated to the reliability» availability, and main- 
tainability (RAM) evaluation including all associated support and test equipment. TAC and AFLC 
meintenance and handling personnel will perform preflight and post flight checkout, uploading, 
downloading, and all maintenance possible using preliminary technical manuals provided by the 
Hughe? Aircraft Company. Approximately 160 hours of captive-carry flight time will be accumulated 
for RAH fcvalubtion of the tesr items. 

(U) Current planning calls for DT&E to be completed prior to the pilot or low rate production 
decision,  IOT&b will be completed prior to the high rate production decision.  Follow-on 
operational test and evaluation (FOT&E) test dates have not been established. 

(U) Vhe DT&F. and 10T&E missile* to be tested are of the same configuration and are representative 
of the Intended procpresent configuration except that warheads in sight of the ten missiles havi 
been replaced by telemetry units to facilitate missile performance d*ta collection. Additionally, 
TOT&E miosiles will not be configured with the reduced smoke rocket motor (RjiRM) which is not ex- 
pected to affect overall test results. Furthermore, data on the performance of the RSRM on the 1R 
MAV will be available from the operational evaluation of the AGM-65E (Maverick Alternate Warhead 
Missile) by the US Navy. 

?.  (U) The Imaging Infrared Maverick missile will heve the following major performance characteristics demonstrated 
during the test program. 

(U)  Prelaunch reliability of .9351/ 

(')) Launch reliability of .985?7 
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Budget \c 11 v 1 r y: Tactical Prograns, 14  
Program Element: fl6<6Q3t\~(Clo8e Air Support Weapons Systems) 

(U) A target Impact probability of .87^/ 

(U) useful life of 10 years 1/ 

W (U) Prelaurch Reliability Is lef'-ied as the probability t'iat the system, launcher and missile, will survive for 
the rcrlod from checkout throutoh all mission phases up to Inflation of missile launch, given that the syrtea w?« 
operable when checked~out.  Pre-launch reliability will be determined from the actual launch Missions and appro*instely 
120 captive carry missions» 

2J i'J)    Launch Reliability is defined as the probability th«\t i missile will launch and perform inflight guidance, 
arming, and detonation, given that It \ a>*  oeen malfunction free during prelaunch. Launch reliability will be 
determined Uy test data ana rnalyals. 

2-/ (Ü) Test Impact Probability is the probability of hit given a malfunction fre* launch and guidance phase* It Is 
(etermined by combining flight test results, six decree of freedom missile Monte C*rlo simulation« (random error 
sources and s Monte Carlo performance model for deterministic uriTötü.  ilie accuracy of this method has been substan- 
tiated by experience with the AGM-65A/B. 

W (U) The 10 year useful life is E.  design requirement and is supported by *.he AGM-65a/B experience with r.ht 
continuing 3ge out protein» accomplished by Air Force Logistics Cowhand. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Eleaent: #64612F 
DoD Mission Area: Closa Air Support and Interdiction, #223 

RESOURCES (PROJECT LISTIWG):  ($ In thousands) 

Project 
Number 

2657 

Title 

TOTAL FOR PROGRAM ELEMENT 
Low Level Laser Gelded Bomb 

FY 1981 
Actual 

Tit^e:  Low Level Laser Guided Somb 
Budget Activity:  Tactical Programs, #4 

Trtal 
FY 19B2   FY 1983   FY 1984   Addltloual      Estimated 
Estimate  Estimate  Estimate  to Couplet lor.   Coats 

6,639 ii      8,269 3,016 29,659 

V    The FY 1981 Authorlration ^onfereucs has directed that this funding cipporfc a Navy approach to 
modify Inventory laser guided bombs In addition to this Low Level Laser Guided Bomb program. 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED; Current laser guided bombs cannot be accurately delivered from the 
extremely low altitude required for acceptable aircraft attrition In the presence of significant surface to air threats. 
In addition, limitations on acquisition field of view ind sensitivity, and on bomb maneuverability restrict the delivery 
envelope of current laser guided bombs. The Low Level Laser Guldad Bomb is an,improved laser guided bomb which greatly 
exparis the delivery envelope including low altitude level launch from       ftet altitude. The Tactical Air Forces 
require the tactical flexibility, accuracy, and reduced attrition provided by ths Low Level L*ser Guided Bomb. 

<u> BASIS FOR FY 1983 RDTSE REQUEST: Fuiuii fabrication of Low Level User Guided Bocb» for testing and initial opera- 
tional test and evaluation.  Ensures availability of necessary numbers of "full-up" Low Level La? er Guided Bombs and 
related scares and checkout equipment to enable a thorough assessment of operational utility and exploration of the full 
delivery envelope.  Ensuing operational testing will be conducted by the Air Fore« Teat and Evaluation Center.  Funds 
qualification testing and detailed engineering and reviews to ensure readiness for production.  Cost estimates are based 
on the fully negotiated firm fixec price contract option with the development contractor plus Air Forr,* estimate* of 
funding requirements ta conduct Air Force operational testing. 

(J) COMPARISON WITH FY 1982 D£SC<UPT1VE SUMMARY: 

ROT4E 
Procurement (Other) (PE 2903CF) 

(Quantity) 

Total 
FY 1982 FY 1983 FY 1984 Additional Estimated 

FY 1981 Estimate 
8,500 

Estimate 
47200"" 

Estimate to Completion Costs 
4,900 29,335 

17,500 120,300 
(2,000) 
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Program Element:  »64612F 
DoD Mission Area: Close Air Support and Interdiction, #223 

Title: lav  *,evel Laser guided Bomb 
Budget At'clvlty: Tactic?! Programs, #4 

(U) OTHER APPROPRIATION FUNDS: 

Tora1 

FY 1981 FY 1932   FY 1983   /Y 1984   Additional     Esti^at«.d 
Estimate  Ejitlmatc  Estimate  to Completion  Costs 

Procurement (OUior)(PE#28030F) 
(Quantity) 

38,998 99,047 
(2,000) 

243,54i 
(12 8M)) 

TBD 
(TBD) 

T3D 
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Program Element:     I6A612F 
DoD Mission Area:    Clrse Air Support and Interdiction,  #223 

Titie:    Low Level Laser Guided Bomb 
Budget Activity:     Tactical Programs,   #4 

DETAILED BACKGROUND AND *>ESCRIPfIQN:    This program Is  to extend our laser guided bomb delivery capability down tc 
Yfeet altitude and extend  the acquisition, maneuverability,  and accuracy as demanded by weather and defensive 

environments  In Eurrpe.    The Tactical  Air Forces need  the versatile  effectiveness of the  laser guided bomb  to attack 
the bridges, depot  and airfield facilities,   fixed radar Installations, at«! structures of all kinds that are too large 
for an antitank munition and  too numerous for  the GBU-15.    Tb* laser guided bcib showed  in Southeast Asia an advantage 
of   fromL jto as much as ^ "^Increase  1»   effectiveness over unguided %reapons,  at a very low cost.    The 
Produc:ion Engineering Program improved reliability,  shelf life, handling, etc.,  but left performance essentially un- 
changed.      With irventory laser guided bo**l s, minimum release altitude required for specified occur «xy is Tfeet, 
depending on airspeed and other parameters.    Lett delivery tactics have been developed  recently to provide" ^ome low" 
altitude capability wlf\^ the Production 2a$l&s«rlog Program Laser Guided Bomb,  öU£, under twie condLiou:   accuracy is 
degraded  by  1  factor of                             j   While low altitude delivery increases the aurvivabUity of the delivery aircraft, 
It  increases the  terrain masking of most land  targets.    As a result,   the laser guided bomb must possess  the capability 
to  rapidly acquire th«! laser energy following launch and  the maneuverability to fly to the  target over a wide footprint. 
As compared  ro current laser guided bombe,  the low Level Las*r Guided Bomb Incorporates an enlarged  seeker  field of view 
and   i«proved  seeker  sensitivity  to  provide effective acquisition of  laser energy under  reduced vlolblllty conditions. 
The larger airfoils,  proportional control, microprocessor logic,  and proportions! guidance of  the Low Level Laser Guided 
Bomb provide  increaaed  range, maneuverability,  and  accuracy.     Theae  Improvements provide  the delivery aircraft   tactical 
flexibility.    This Improved laser guided bomb can be launched at  low altitude at>d  successfully  icqulre and  fly  to  th* 
target under visibility conditions common to Europe  from th«  .range limits at whic.i  the  target can be  identified and 
designated.    Using "buddy" derlgnation,  even greater  standoff  is  provided  the delivery aircraft.     In sum,   the Low Level 
Laser Guided  Bomb will  improve our ability for accurate delivery of ordnance while reducing attrition of  the delivery 
aircraft      The  Low Lev**  Laser Guided  Bomb system consists of  a conventional warhead,  a  laser bomb guidance kit,  support 
equipment,  and  specie1   Cooling.     The  User  oomb guidance kit,  consisting of an airfoil  group and a guidance and  control 
unit,   is   installed on an appropriate wsrhead   to provide a eulded weapc n capability ag&lnst  laser designated  target*. 
Primary emphasis «111 be ou  the MK-82  (500 \h) and MX-84  (2000 lb)  bc-abe;  however,   the  Low Level  Umwt Guided  3omb kit 
can be compatible with the MK-83  (1000  lb)  bomb and  adaptable  to  the  Hard  Structure Munition Varhead.    Two concept 
Studie*  and a recent  Design  to  Cost evaluation have shown  that   these  new capabilities can be obtained at on*y a  small 
increase   in Lawer Guided Bomb unit cost.     No modifications  to aircraft  arc  necessary  to  provide  the  Low Level  Laser 
<>i*djd   roab drop capability since no electrical   interface  is  required  between  the aircraft and  the  Low Level  Laser  Guided 
Bomb.    Th*   Low Level  Laper Guided  Bwsb will  be designed  for compatibility with the ?-4,  F-16,  F-lll,  A-7,   and A-10 air- 
craft.     Laser   designation will  be  performed  by the delivery aircraft,  by another  "buddy"  aircraft,  or by a ground desig- 
nator dependent   upon  the  tactical  situation. 

<u)    RELATED ACTIVITIES:     Procurement of  the  present design  t.vducilon Engineering Program Laser Guided  Bomb kit  is con- 
tinuing  under  Program EUurt  28O30F (War Readiness Hater la,,   4s»urUtion).     A phese-ln  from  that  procurement   to  the  Low 
Level  Laser Guided  Bomb kits  «a contemplated   for  FY  1983  based  upon a  successful outcome of  this development  program. 
in accordance with the direct'or contained  in  the FY  *981  AuthorUatlon Conference Report,  a Navy  suggested modification 
V   inventory lassr guided  bombs  is being  investigated.     The  Naval  Weapons Center  has conducted  a basic  feasibility demon- 
stration of  thie "grav  ty bias" modification  for MK-83 application.     In addition,   the KU  Fore« **d  the Navy have con- 
ducted analyse«  >f  ths  relative benefits of  the  Low Level  User  Guided  Bomb   ttkl   the Navy proposed modification.    The Air 
Force  i«  preparing  to conduct a  flight <.*monstrstion of  the  two weapons «gelöst a  acenarlo  representative of  the Air Force 
NATO land  attack mission* HflL 
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Program Element: I64612F 
DoD Mission Area: Close Air Support and Interdiction, #223 

Titie:  Low Level Laser Guided Bomb 
Budget Activity: Tactical Programs, #4 

(U) WORK PERFORMED BY:  Program management is provided by Headquarters, Air Force Systems Command (AFSC), Andrews AFB, MD 
and A. ;ament Division, Eglln AFB, FL. Texas Instruments, Inc., is the contractor for this development. 

U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1 FY  1981  and Prior Accomplishments:     Concept  feasibility  studies conducted under  Propram Element  C3601F,  Conven- 
tional Weapons Technology,  were coupleied  in January  1977.     Those  studies,  performed by Texas  Instruments,   Inc.,  and 
Rockwell  International Corp.,   indicated  thst substantial  performance  Improvement could be realized by changing  the seeker, 
adding  an autopilot based on microprocessor  technology, modifying  the controls,  and/or changing  fin fc.ru] wing design.     The 
Air  Fcrce  tactical operating commands examined  those  findings and determined  that such an  Improved weapon ^fould meet  their 
requirements,  as stated  In Tactical Air Forces Required Operational Capability 315-17,  published 3i August  1977.     In 
FY  1979,  the acquisition program plan was  finalized and contracting activities begun.     In FY 1980 a competitive source 
selection  process  resulted  in award of a  firm fixed price contract  for  Phase  I of  full  scale development  with a negotiated 
firm fixed  price option for completion of development  and  test  (Phase  II) and  a Not-to-Exceed  price  for  initial  produc- 
tion.     Under  Phase  I,  design and prototype  fabrication was conducted.     Under Phase  II,  Development Tc*t 4 Evaluation waa 
completed,  demonstrated an average CEP ol 'An additional  launch,  using residual  development assets,  featured  th* 
direct-hit destruction of a moving  track.     Planning was conducted  for  the LLLCb/Navy modification  flight demonstration. 

2. (U)    FY 1982 Program:     Low Level  Laser  Guided  Combs and  related  support  equipment will be  fabricated  for a  thorough 
Initial operational  flight  testing.     Operational   testing,  conducted by  the Air Force Test and Evaluation Center,  will 
begin,  examining  the operational  employment and  utility of  the expanded  delivery envelope  tmd   improved  accursty provided 
by  the  Low Level  Laser Guided  Bomb.     Qualification  testing will  be conducted.     Froduclblllty  studies and  related  efforts 
will  be completed   to ensure availability of all data needed  for a  production decision and  readiness  for  «"»roducticn. 
Production  tooling will be procured via Program Element  # 28030F.     The changes  in estimated omtt  from those estimated 
in  FY  1982  are Jam  to  reassessment  of costs  for   initial operational   test and  evaluation,  ant*   Inflation adjustments. 

3. (U)    FY  1983  Planned Program:     Complete  Initial Operational  Test and Evaluation.    Obtain  production decision and 
begin  proviuctlon. 

4* <u) FY  1984  Planned Program:     Not  applicable. 

*' W) P.'ogjram  to Completion:     Conduct   Follow-on Operatic r ;il  Test  and  Evaluation.     Continue  production. 

6. (U) Milestones:     Not Applicable. 

7. (U) Resource: Not  npplicabi*. 
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FY 1983 RDT6E DESCRIPTIVE SUMMARY 

Program Element: I646UF 
DOD Mission Area  Interdlctlop/N*"a] Stride, #223 

(II) RESOURCES (S In thousands); 
FY 1981 
Actual 

14,000 

FY 1582 
Estimate 

48,916 

Ft 1983 
Estimate 

42,682 

Title: Medium Range Air-to Surface Missile 
Budget Activity: Tactical Programs, #4 

Total 
F? H84   Additional     Estimated 
Estimate  to Completion  Costs 

23,045 23,197 151,840 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Air Force, the Of fie« of the Secretary of Defense and the Con- 
fras« ag/s that there is a need for J.I air-launched conventional standoff missile capable oi being employed against 
t«ctlc«l Uu$eta hy aircraft of the Strategic Air Command and the tactical all forces. This standoff mirtlle is needed 
to destroy veil protected, high value targets rapidly while minimizing the exposure of launch aircraft to the massive 
quantity of current and projected enemy lethal air defense systems. Air Force analysis concluded that the optimum 
solution to thi need, based on  r<*nge, payload, survlvablllty, aupportablllty, growth potential and technical risk 
assessment», would oe act by a subsonic, low flying cruise ilsille systea.  The Medium Range Air-to-Surface Missile will 
satisfy the standoff missile requirement. 

<u>  BASIS FOR F 1983 FDt'fcB REQUEST:  FY 1^83 funds will be used to complete the system integration of the following 
major components info the Air Force version of the Medium Range Air-tc-Surface Missile; lower cost strapdown inertia! 
guidance unit, Digital Scene Matching Area Correlator and airfield attack yubsunltlon dispenser warhead.  The first 
/CM-10SH Full Scale Development test vehicles will be delivered and contractor test and evaluation initiated. 

(Ü>  COrlPKRISOH WITH FY 1W DESCRIPTIVE SUMMARY ; 
Total 

FY 1981   FY 1982   FY 1983   FY 1984   Additional     FatimateJ 
Actual    Estimate  Estimate  Estimate  to Completion  &?Jl__ 

RDT&F. 
Procurement (V* 17164F) 

14,000 49,100 

{V)    OTHER APPROPRIATION Pm;PS:     Net  Applicable 

T8D 
7,200 

ToD 
TBi> 

TED 
TBD 

TüD 
TBD 
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Program Element:  J64614F Title: Medium Range Alr-to-Surface Missile 
DOD Mission Area:  Interdiction/Naval Strike, #223 Budget activity:  Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION: The vast quantities, complementary capabilities, redundancy nnd ever increas- 
ing lethality of never Soviet surface-to-air defensive system* led the Air Force to assess alternative methods of 
attacking heavily defended high value targets located deep Inside enemy territory. Numerous Service studies, notably 
the Air Force's Strike Options Comparison Studies, completed in 1978, and Advanced Conventional Standoff Missile 
studies, published In 19/9, as well as the Navy's Tactical Air Capabilities/Options Project of 1977 concluded that a 

1 Additionally the Institute for 
Defense Analyses conducted an extensive series of rtudles for the Department of Defense which assessed the potential 
effectiveness of both aircraft andconventionally armed Missiles for deep attacks against the c>mrlex of Soviet/Warsaw 
Pact air bases in Central Europe. [_ 

{    In addition, the 
-1 The 

Medium Rang« Air-to-Surfacs Missile will supplement conventional direct attack unguided and guided weapons as well as 
short range air-to-surface and anti-radiation missiles by providing operational comma, ders an alternative to the 
commitment of a large fore* to attack ilxtd,  high value, heavily defended targets.  The ability to attack these tar- 
gets trom Deyond the range o* effective defenses will enhance aircraft survlvablllry and free tactical aircraft for 
employment against fluid targets. The Medium Ranfe Air-tc-Surface Missile program was initiated ae a Joint Services 
program in Ft 1979 at Congressional direction. The principal required system characteristics are?  launch range suf- 
ficient lo remain outside most lethrl surface-to «ir defenses, autonome*,;* strike capability in adverse weather, 
effectiveness against land targets, compatibility with both tactical and strstegi : aircraft and an early operational 
capability.  In March 1980, following aralysls of various system options, the Oftice of the Secretary of Defence decided 
that a tactical variant of the TOMAHAWK cruise missile provided the greatest return in operational capability at the 
least investment coat.  The Medium Range Air- o-Surface Missile variant of ehe TOMAHAWK w'il take advantage of the 
significant development effort which has beer, invested in th** Joint Cruise Missile Program.  Th* scope of effort needed 
to develop aid deploy the Medium Range Alr-to-Surface Missile variant of the TOMAHAWK is limited primarily to a modular 
adaptacion of new warhead and guidance modules to meet specific service requirements and to integration of the missile 
with various delivery airctaft weapon systems.  The Air Force version of the Median Range Air to-Surface Missile, 
AGM-109H, hea the primary mission of airfield attack.  For^this purpose, it is fif ted with a dispenser warhead section 
which carries specialised runway cratering submunitions. 

(Ü) RELATED ACTIVITIES:  This development fa supported by related developments in the Sea Launched Cruise Missile 
(PE 64367N), Air Launched Cruiae Missile (PE 64361FN and the Ground Launched Cruise Missile (PE M362F) program*.  The 
TOMAHAWK lirtra^-, navigation, guidance and mission planning systems were developed under these program elements. 
Additionally, the Mldcourae Guidance Demonstration ft iject under PE 63601F, Conventional Weapons Tecnnology, is employ- 
ing TOMAHAWK to flight test new lower cost guidance concepts which will be applied to the Medium Range Air-to-Surface 
Miaalle. The Navy portion of this development «ffort is being conducted under PE 633A9H. 
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Program Element:  I64614F Titia: Medium Range Air-to-Suiface Missile 
DOD Mission Area: Interdiction/Naval Strike, #223 Budget Activity: Tactical Programs, #4 

(Ü) WORK PERFORMED BY: The alrfraise Tor the Medium Range Alr-to-Surface Missile ic Manufactured by the Ganeral 
Dynaoics Corporation, Convalr Division and the guidance system integrator is McDonnell Douglas, Astronautics Division. 
The missile turbojet engine is produced by Teledync Continental Aircraft Engine?,  InertJal Navigation System components 
are being developed by Slnger-Kearfott and Litton Industries. Major development agencies for the mlssllr *ra  the Alt 
Force's Armament Division, Eglln AFB, Florida and the Naval Weapon» Certer, China Lake, California.  A number of other 
commercial and governmental agencies will be involved in subsystem design, development and testing as the development 
progresses. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROCtAHS: 

1. (U) kY 1981 and Prior Accomplishments: Full Scale Development of the Medi jm Rangs Air-tc-Surface Missile 
was Initiated.  Integration studies were conducted to determine th* modifications lequired to integrate the lower cost 
strapdown Inertial guidance system, Digital Scene Matching Area Correlator and the lover cost Teledyne turbojet engine 
in place of the William's ttrbofa» engine used in the longer range strategic variants of Tomahawk. Ground testing of 
the lawfence Llvermore designed submunltlon, the Tactical Airfield Attack Munition, was conducted.  Developvent of a 
kinetic energy penetr&tor, as an alternative aubmur.ltIon for the Medium Range Alr-to-Surface Missile was Initiated. 

2. (U) FY 1982 Program:  Continue integration of the lower cost guidance, turbojet engine and Digital Seen* 
Matching Area Correlator into MRASM.  Initiate integration studies of the Medium Range Alr-to-Surface M'sslle with the 
B-52G aircraft.  Complete testing of the Tactical Airfxeld Attack Munition and the Kinetic Enerpy Fenetrator subaudi- 
tions.  Conduct flight ceeta cf the Tactical Airfield Attack Munition uring a modified T-13 to simulate the Medium 
Range Air-to-Surface Hlsulle dispenser,  Suhaunltion selection will be made in Fourth Quarter FY 1982. 

'*  ^)  Fv 1983 Planned Program:  Complete system 'ntegration of the Air Force version of the M#tdi'J* Range 
Alr-to-Surface Missile using a lower ccst strapdown Inertial guidance system, Digital Scene Matching Area Correlator 
and the lower oat  Teledyn« turbojet engine In place cf the turbofan engine used in ?he longer range atrategic variants 
of TOMAHAWK.  CorUnue the integration o£ the Medium Ran^e Air-to-S» rface Mlaslle witn the B-52 aircraft and weapon 
del «very systems.  Conduct a study of transportation, handling and storage requirements ror the Medluu Rang..' Air-to- 
Surfte« Mi.il.»* ii order to define compatibility with existing Air Force support ny«terns and facilities and to define 
logls:lcs support requirements.  Complete development, subs>*l cms integration and testing of the «elected runway cra- 
tering submunuion and initiate qualification testing of full-up live rounda against actual runway targets.  Complete 
subauniticn dispenser design, development, and integration into the Medium Range Alr-to-Surface missile system.  Adapt 
the existing TOMAHAWK mission planning system for uue in conjunction with tactical sir operatlona. 

*•  ^ FT i98ft Planned ^rogrr.m:  Conduct De/clopment Test and Evaluation and Initial Operational Test sad 
Evaluation of tho Air Force version of the Medium Ranye Atr-to-Surface Kiaslle to Include free flight tests delivering 
complete prrternj of live submuniflona against a-rual .un*jy type targets.  Complete system integration development of 
the missile into the weapous delivery cystem or the S-52.  Develop and evaluate additional modular program warhead con- 
cept* de*ign«3 to impr.ve the effectiveness of the Media* Range Air to-Surface Missile against a wide rang« of tactic*! 
targets. 
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Program Element:  I64614F Title: Medium Range Air-to-Surface Missile 
DOD Mission Area: Interdlctlon/Naval Strike, #223 Budget Activity: lactlcal Programs\  74 

'"      Program to Completion: Complete Development Test and Evaluation and Initial Operational Teat ad 
Evaluation leading tr approval for rervlce use of the AGM-109H and production decision.  Investigate the use of Hedlua 
Ra.tge Alr-to-^urface Missile on other Air Force launch platforms.  Evaluate various alternative 

1 for use in fcllow-on Air Force varlanta to enhance «io«lor, effectiveness and reduce cost. 

6. Milestone: Date 

A. Initiate Joint Full Scale Engineering Development Program Jul 8C 
B. First Live Flight Test of Craterlng Submunltlon (Jul 81M Nnv 81 
C. KIrst AGM-109H Contractor Test and Evaluation Flight 
D. First Air Force Development Test and Evaluation Flight 
E. Complete DeveL'pcant Test md Evaluation/!nitial Operational Test & Evaluation 
F. Production Approval 

* Date presented in Fiscal Ye»? 1982 Descriptive Summaries 

(Ü) EXPLANATION OF MILESTONE CHANGES:  Program has experienced delays due to Navy attempts to withdraw from the Joint 
program and inadequate Navy funds provided in FV 1982 and FY 1983. 

7. (t>)  RESOURCES: 
Total 

FY 1981         FY 1982         FY  1983         FY  1984         Additional             Estimated 
Actual Estimate      Bstitaate      Estimate      to Completion      Coats  

RDT4E 14,000 48,916 42*682 23,045 23,197 151,840 
Procurement  (missile)xPE 27164F) 

8 •     Sl!i_ COIVAR 1 SON W*TH  FY   1982  DE3°RIPTIVE  SUMMARY : 
Total 

FY  1982         ?Y  1983         rY  1984         Additional             Esri**ted 
F* _12?1        Estimate      Estimate      Estimate      tc Completion      Costs     

KDT&E 14,000 4<>,100 TBD 18D TBi) TBD 
rrocurement   <»Uslie)(PE 27164F) 7,200 TBD TBD TBD 
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Budget Activity: Tactical Programs, H 
Program Element: J64614F Medium R*r<j» Alr-to-Snrfacm Missile (MRASM) 

Teat and Evaluation Data 

I.  (U) Development Tact and Evaluation: The Medium Range Air-to-Surface Missile (MRASM) teat program la being 
twaaa3«sd by the Joint CruVr-% Mis«»il«s Project Office. The Air Force version of KRASM Is the AGM-109H variant of 

the TOMAHAWK Misalle. General Dynamics, San Diego, California, ta the prime Integrating contractor. 

(U) MRASM development testing of the TOMAHAWK missile will .Incorporate teat results from the Sea munched 

Cruise Missile (SLCM), the Air Launched Cruise Miaatle (ALCM) and Ground Launched Crulae Missile (CLCM) programs to 
reduce MRASM test requirements.  ALCH, GLCM, end SLCM are all variants of the baalc TOMAHAWK design. 

(U) A number of ACM-109 testa anJ demonstrations have been conducted to date which directly relate to the 
development of the AU Force verelon of the KRASM weapon syatem.  Thej»e efforts include extensive Development Tfcst 
and Evaluation efforts In conjunction with the SLCM program.  Th« tVTM-109 also participated In the competitive 

flyoff phase cf the Air Launched Crulae Mlaall competition during which it was launched from a modified B-52G. 
The ALCM flight test program began in April 1979 with B-52 flutter and jettison teata. The modified B-52G arrived 
nt Edwarde AFB, California in May 1579 with actual ACM-1U9 «"light testing running from July 1979 through February 

1980.  This test program consisted of B-52 performance evaluations with AGM-109a loaded, captive catry testing AS 
required, ten iive flights, reliability and maintainability demonstrations, mid-air recovery and aurvivabiiity and 
vulnerability testing.  The ten AGM-109 flights »/er« further divided into three Development Teat and Evaluation 

fllghta conducted by General Dynamica anci sever. Development Test and Evaluation/ Initial Tear a^d Evaluation 
flights conducted by a joint Air Force development Teat and Evaluation/initial Operational Teat and Evaluation test 
trtim.  Initial Operational Teat  id Evaluation was managed by the Al r Force Test and Evaluation Center, 

(».') ihrough September 1981, a total of V6 A/RGM-109 TOMAHAWK flight U3f «lesions hnd boeo accomplished of 
which 40 were launched irrom aircraft (both Air Force 5-32G tnd Navy A-6).  These slsalcne provided generic ~ruise 

mis&tle dat* applicable to MRASM developroen, in the .reas of engirt performance, airf raise stability and coftrol 
navigation/guidance and missile performance. 

(U)  A tatst significant test eJLsfo.e was the My 1978 AGM-109 mission » nich 4*«*sü#:rated the feasibility of 
using the TOMAHAWK/Tactical Airfield Attack Kunitior dispenser combination to attack *unway targets.  This 
«{»»ion, launched from an A-6 aircraft *fid  fJova over realiatir operation*! tmgee, actually d*liv*ied i^asy rnnwa* 

cratering submunitioos.  Tea of *h* twelve subt ...or Itlans dispensed Impacted on the runway tav^et (Micnasi Arty 
Airfield,  Dugway Provin* Crca...;, Utah). 

(U) A recent convention* 1 land-attacr Tomahavk flight, launched fro« tkn  A-6, demonstrated the ca^oliity of the 
3y*tem to perform accurate Digual Scone Matching Area Correlator {D*-:**C} updates at nlghf.  Specif lad target ace»racy 
(CEP) requirements were ö*t or. al! target p*.ss*s. 
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Budget Activity: Tactical Programs, #4 
Prognm Element:  #64614P Medium Range Alr-t. -Sat jjiea rllsalle (MRASM) 

(U) The Air Force version of the Medium Fange Air-to-Smfac* Kissilc, the AGM-IC9H, In  expected to fly for th* 
first time during fiscal year 1984 with contractor lost and evaluation (CTE) taking place during second and third 
quarter fiscal year 1984. A cooulued Development Tett and Evaluation/Initial Operational Teat and Evaluation 
(DT&E/IOT&E) will be conducted during the period from fourth quarter fiscal year 1954 through first quMter fiscal 
vear 1985. Follow-on Test and Evaluation will continue through »id fiscal year 1985. The Air Force Armament 
Division is the development test agency and the Ali* Fore« Test and Evaluation Canter is the operational tent agency. 
Most of the developmental flight testing will be conducted at the Utah Test and 1 raining Range and the Eglln Air 
Force Base, Florida, range complex. 

(U)  Specific ftevelopment teat and evaluation obJecUvea include verifying vehicle performci.ee, stability and 
control and propulsion as well as terminal effectiveness of the runway craterlng subaudition.  System effectiveness 
In accomplishing the mission will be evaluated to include launch, a&vlgatlcn, target acquisition, munitions dispensing 
and pattern et Cectiveness.  Environmental testing, to include adverse weather teats in the <_.;lawt'> hanger at Eglln 
Air Force Rase, Florida, will jilso be conducted. 

2.  (U) Operational Teat and Evaluation (OT&E);  The Air Force Test and Evaluation Center (AFTEC) will manage the 
operational- testing on the Air Force's valiant of the AGM-109 Tomahawk crui*e misafle, thi AGH-109H. AFTEC will also 
participate in the Navy's combined DTeE/OT&E and operational evaluation on the N*.vy variant to maxirite use of te*t 
data having both Air Pcce and Navy applicability.  Personnel fror Strategic Air Command (SAr), Tactical Air Comnand 
(TAC\ Ai  Force LogUtlcs Command (AFIC), and Air Training Command (ATC) will serve with AFTEC tepreaetitatlve* on 
tht 0T4E tettt team.  The Air Force combined DT&E/IOT&E and dedicated IOT&E testing are tentatively scheduled to begin 
in the fourth quarter of fiscal year 19a4 and will continue through the first quarter of fiscal ysai 19£5.  The Navy- 
testing will be conducted concurrently.  Th« AFTEC managed initial phase of Air Force FÖT&E will be conducted 
following the production declg'on during fiscal year 19C5. 

(u)  The Navy tent vehicles wlII be ver> similar to the Air Force vehicles, allowing a transfer of representative 
operational test d&t«i that car be uctc  to augment the baseline for Air Force operational testing.  The Mr Force te*t 
program wt il focus on the uniqt»*» operational characteristics of the Air Scree's MRASM and will use tfc* Mavy's data 
base to minimize redundant testing requtr^r*e.\ts. 

(Uj  Mr *oree operational effectiveness objective* will airesr. the Air ?\>rc*s configuration and mission differences 
froa the Navy configuration. However, t*cause of differing operational concepts *i\ä  environments, Air lorce >pera~ 
tiovU suitability ÄkC«?s*rjfnt» will bt based primarily or «tir Force generated d'ta. 
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Budget Activity: Tactical Programs, #4 
Program Element:  #64614? Medium Range Alr-tc-Surface Missile (MRASM) 

3.  (U) System Characteristics: 

Physical Characteristics 

(U) Length (inches) 

(U) Diameter (inches) 

(U) Weight (pounds) 

(Ü) Payload Weight (poundsv 

(U) Useable fuel W«.*ght (pounds) 

(U) B->2 T-uernal Carriage (each) 

(U) B-52 External Carriage (each) 

(U) F-16 Carriage (euch) 

General Dynamics AGM-109H 

232 

21 

2,897 

1,000 

331 

4 

8 

2 

\erformane* Data 

Threshold 

Maximum Range 

(Nautical miles) 

Launch Altitude (feet) 

Minimum 

Maximum 

Ma.xli.ujia Leunch Speed 
(Mach Number) 

'       Terminal  Accuracy 
(feet) 

GoU 

4 , 

Demonstrated 

To Be Determined 

To Be Determined 

To Be Determined 

To Be Dererained 

To Be Deteruined 
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FY 1^83 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #64616F 
DOD Mission Area: Close Atr Support and Interdiction, §213 

Title:  PAVE MOVER Engagement System 
BMdget Activity: Tactical Programs, 4 

(U) RESOURCES (PROJECT LISTING) ($ IN THOUSANDS) 

Project 
Number 

2814 
2727 
2728 

Title 

TOTAL FOR PROGRAM ELEMENT 

PAVE MOV^R Radar//?1 Ire Control 
PAVE MOVER interfaces 
Assault Breaker Air Launched Missile* 

FY 1981 FY 1982 
Actual  Estimate 

24,009 

12,809 
2,200 
9,000 

FY 1983 
Estimate 

29,328 

25,628 
3,700 

FY 1984 
Estimate 

76,379 

64,679 
11//00 

Total 
Additional     Estimated 
To Completion  Costs 

230,920 

191,820 
39,100 

360,636 

294,936 
56,700 
9,000 

* For FY 1982 demonstration of ktandofi missile guidance as part of Assault Breaker Technology Demonstration program 
only.  Full Scale Development of a suitable air-launched missile is conducted, *-ginning in ?Y 1963, in Program Element 
64606F, Conventional Standoff Weapon. 

(u> BRIEF DESCRIPTION OF ELEMENT AND MISSION H^ED:  A critical need exists *>r an effective r*w capability to delay, 
disrupt, and destroy second echelon Warsaw Ppct armored force* to hamper the«- use In breakthrough of Allied positions> 
To fill this need, the Department of Defense has initiated the Assault Breaker concept, as * high-priority effort. 

The airborne PAVE MOVER Engagement System is the_ ~\oi  the Assault Breaker concept. The PAVE MOVER 
Engagement Cvatem is unique in th*t it is a closed loop system for rhe real time detection, tracking, and attack of 
second ethelon forces, utilizing Moving Target Indicator and Synthetic Aperture Radar techniques, the PAVE MOVER 
rariar can detect and track second echelon ^nemy forces.  Via its control interfaces, the PAVE M0VF? Engagement System 
intsgratss accurate attack of those iorcee by proviJir>g guidance updates to standoff missiles and by cue-vectoring 
attack aircraft against the en^my targets. 

(U) The PAVE MOVER Engagea-ant System is also needed <n contingency conflicts to provide a rapidly deployable, effective 
air-to-pround attack capability. 

' The RDT&E efforts described In thH Descriptive Summary will develop a PAVE MOVER Engagement System consistent with 
a 

<u) BASIS F0K FY 1963 RDT&E REQUEST: This program element conducts the Full Sea!« Engineering Jevelopaeni of the 
PAVE M0V2R Engagement "System drawing upon the advanced d-jvelopmer t model PAVE MOVER radar work demonstrated in 7Y 1982 
via the Assault Breaker End-to-End Technology Demonstration. 
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Program Element: I64616F 
DOD MiaP.Ion Area: Close Air Support and Interdiction» #223 

Tltle:  PAVE MQV2R Engagement System 
Budget Activity: Tactical Programs, 

(U) During FY 1983, the advanced development model PAVE MOVER rcdax will be employed In a field exercise under unified 
or joint command cognitai* *e CJ validate the effectiveness of PAVE KQVER radai and fire control capabilities to affect 
the ground battle« Army and Air Force personnel will be jointly Involved In planning and evaluating the PAVE MOVER 
role In the exercise. This exercise experience will ensure effective operational Input to the specificatione for the 
Full Scale Engineering Developmcn- program. 

(U) Design definition will be conducted In FY 1S33 for the integration of the PAVE MOVER radar into an operationally 
iesirable airborne platform. The anticipated airborne platform is a /07 type aircraft providing endurance, range, and 
capability for oo-board radar processing and weaoon control. 

(U) The PAVE MOVER Full Scale Development model radar will draw heavily upon the advanced development model radar exper- 
ience, incorporating necessary militarization and rugg*»dlz«.<:ion but encompassing only low-risk improvements in perform- 
ance to insure an cchlev&ble development schedule at affordable cost. Cost estimates are program office estimates 
based upon advanced development radar experience and contractor estimates, and will be cdjusted based upon modifications 
to the advanced development capabilities fom,d necessary as a result of en going FY 1982 Assault Breaker demonstrations 
and from the FY 1983 Operational Field Exercise. 

(U) COMPARISON WITH FY 1982 ÜESCRIPTTVE SUcMaKn 

FY 1981 

Total 
FY 1982 FY 1933 FY 1984 Additional Estimated 
Estimate Estimate Estimate To Completion Costa 

RDT&E 24,537 128,781 290,10! 443,421 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 
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Program Element: I64616F Title:  PAVE MOVER Engagement System 
DOD Mission Area: Close Air Support and Interdiction, #223 Budget Activity: Tactical Programst 4 

(U) DETAILED BACKGROUND AKD DESCRIPTION:  Provides Full-Scale Engineering Developnent of the PAVE MOVER Engagement Sys- 
tem. The PAVE MOVER Engagement System consists of a standoff airborne radar «md fire control system for detection and 
track of ground mobile targets in »11 weather, day or night Integrated with real time control capability to guide accu- 
rate attack. The PAV MOVER Engagement System can provide accurate attack by providing guidance update to standoff 
missiles in-flight as well as by cue-vectoring penetrating direct attack aircraft. 

(U) fhia program element draws extensively upon the advanced development PAVE MOVER radar efforts conducted in Program 
Element 63747F. Those efforts developed and demonstrated the basic PAVE MOVER radar/fire control capabilities beginning 
in FY 1978 v'a a jointly funded program with ehe Defense Advanced Research Projects Agency. 

(U) The PAVE MOVER Engagement System will provide an airborne, advanced radat capability for the wide area surveillance 
and accurate detection and tracking of enemy forces. The PAVE MOVER radar possesses both Moving Target Indicator and 
Synthetic Aperture Radar operating modes. 

The advanced development model PAVE MOVER radars are ^capable of detecting and tracking' J 
moving ground vehicles |to ranges >f the air- 
craft. They also provide a small areaf Ispot image mode having a 

«* 

To proviJfc a high probability of target destruction, the PAVE MOVER Engagement System will use 
jand attacking aircraft. This is accom- 

plished by providing final attack guidance relative tc target location by 
""1 Total system strike accuracy (including target location, weapon location and 

guidance and control errors) using the PAVE MOVER 1 

(U) The above capabilities of th^ advanced development model PAVE MOVER radars are being demonstrated/validated during 
FY 1982 durii.g the Assault Breaker Technology Demonstration program at White Sand» Missile Range. 

(U) The PAVE MOVER Engagement System Full Scale Engineering Development program will diaw upon the advanced development 
radar model experience.  It will develop the radar capability by appropriately militarizing and ruggedltlng the previous 
design, adding expanded capability only where it ie clearly warranted by operational experience or where low develop- 
ment risk is involved. 

(U) The Full Scale Engineering Development program will integrate the radar l«to an appropriate airframe providing:  (1) 
sufficient space for on beard radar processing and weapons cootrol/coaaumd and control interfaces; (2) long on-station 
loiter time; (3) rapid deployment capability; and (4) capability to operate at reasonably high stanüoff altitude to 
minimize terrain radar shadowing*  A 707 type aircraft is the  anticipated platform für the PAVE MOVER Engagement 
System. 
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Program Element: I64616F 
POD Mission ALea: Close Air Support and Interdiction, #223 

Title:  PAVE MOVEk Engagement System 
Budget Activity: Tactical Programs, 4 

(U) Project 2814 within this Program Element develops the PAVE MOVER radar and fire control capabilities and» during 
FY 1983, will support the invoiveuent of PAVE MOVER in an operational exercise. Project 2727 addresses the interfaces 
with elements of the command and control system as well as interfaces to the starioff missiles and direct attack air- 
craft for PAVE MOVER guidance updates and cue-vectoring respectively, 

(U) Project 2728 was shown In the ?Y 1982 Descriptive Sumaary for the developrant of an air launched missile for appli- 
cation with PAVE MOVER. That effort, has been consolidated with the airborne standof* missile -needs o£ other engagement 
systems and is now pursued vithin Program Element 64606F, Conventional Standoff Weapon. 

ivEl,ATED ACTIVITIES: There is no other system planned to provide closed loop target detection and tracking as well 
as realtime guidance/cue-vectoring of .attack platforms against second echelon armor. Currently, this mission is per- 
formed ' 

(U) Program Element 63747F, PAVE MOVER, has developed the advanced development model PAVE MOVER raJars ,  Continuing 
efforts within the program element are directed toward advanced development of Improved electronic counter cjunter- 
raeaaure techniques and target d'^crimination techniques for transition into the Fu 1 Scale Engineering Development 
program conducted within Program Element 64616F. 

(U) Assault Breaker Air Launched Missile, pursued as a project within Program Element 6&616F in FY 1982, has been merged 
with the standoff missile requirements of other engagement systems, e.g., the Precision Location Strike System, and 
transitloned to Full Scale Engineering Development as the Conventional Standoff Weapon.  Via Program Element 64606F, 
the Conventional Standoff Weapon will be developed for employment from both tactical and strategic aircraft against a 
variety of key targets.  Equipped with appropriate antlarmor submunitlons, the Conventional Standoff Weapon will 
provide the standoff missile element of the Assault Breaker concept for application with tht. PAVE dOVEk Engagement 
System. 

(U) WORK PERFORMFD BY:  This Full Scale Engineering Development Program for the PAVE MOVER Engagement System is managed 
by the Air Force Systems Command at the Electronic Systems Division, Hanscom AF3, MA.  MITRE Corporation, Bedford, MA, 
assists the Electronic Systems Division program office In overall concent studies, test planning and evaluation of 
demonstration results, preparation of technical specifications, rnd technical analyses and idvice. 

(U) The advanced development model PAVE MOVER radars have been developed ur^er Program Element 63747F.  That effort Is 
managed by Air Force Systemu Coi-mand at the Rome Air Development Center, Grlfflss AFB, NY. The contractors for the two 
advanced development model radars are Mugl.es Aircraft. El Segundo, CA, and Grumman Aircraft, Beth ^age, NY, teamed »1th 
Norden Systems, Norwalk, CT. 

(U) The Air Force Test and Evaluation Center, iurtland AFB, NM, will be responsible for the conduct of Initial Opera- 
tional Vest and Evaluation of the PAVE MOVER Engagement System. 
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Frogram Element; I64616F 
DOD Mission Area: Close Air Support and Interdiction, #223 

(U) PROGRAM JCCüMPLISHMEHTS AND FUTURE PROGRAMS 

Title:  FAVE MOVER Engagement System 
Budget Activity: Tactical Programs, 4 

1. (U) FY 1981 and Prior Accomplishments: Not Applicable. Advanced development was conducted within Program 
Elements 63747F and 63616F. 

2. (U) FY 1982 Program; The two advanced development model PAVE MOVER radars are undergoing evaluation and par- 
ticipating In the Defense Advanced Research Projects Ageucv/Alr Force/Army jointly funded Assault Breaker End-to-End 
Technology demonstration at White Sands Missile Range. This evaluation and demonstration will forn a major basic for 
the design definition for Full Scale Engineering Development of the PAVE MOVER Engagement System. 

(U) The two advanced development model radars, each installed in an F-lll aircraft for demonstration purposes only, are 
urdergoing evaluation xti two phases:  (1) baseline PAVh MOVES demonstrations and (2) Assault Breaker 2nd-to-End demon- 
strations. The baseline PAVE MOVER radar demonstrations include:  (1) radar and related subsystem checkout and accuracy 
verification experiments and (2)  demonstration of PAVE MOVER lew probability of intercept and electronic counter 
countermea8ures features, to include red team" evaluation- 

(U) The Assault Breaker Demonstration will Involve PAVE MOVER for:  (1) Che detection and tracking of moving targets; 
(2) the pro/iding of accurate guidance updates to standoff missiles; and (3) the cue-vectoring of a low-altitude, 
penetrating attack aircraft for the effective delivery of antiakmor munition against woving tank targets. 

3. (U) FY 1^83 Planned Program: The advanced development model PAVE MOVER radtr «ystenta installed in the demon- 
stration F-lll will participate In an operational field exercise under unified cr joint command auspices. This field 
exercise, drawing upon the experience gained via the FY 1982 White Sands Mis-tile Range demonstrations, will provide a 
significant basis for evaluating the operational effectiveness of a PAVE MOVER system on the ground battle. Further, 
it vill indicate the areas wherein the **'il Scale Engineering Development program should concentrate activities In 
integrating and Improving the capabilities of the advanced development model radars to develop the operational PAVE 
MOVER Engagement System. 

(U) Design definition for the PAVE MOVER Engagement System will be conducted in FY 1983.  The PAVE NOTES ?ull Scale 
Engineering Development radar will draw heavily upon the experience with the advanced development model radars gained 
via the ?Y 1982 Technology Demonstrations and the FY 1983 Operational Exercise.  The approach will be to upgrade and 
militarize the advanced development model radar capabilities, encompassing only those improvements in overall capabil- 
ity that have been demonstrated as needed and/or are technologically low- risk. This approach is intended tc insure an 
achievable development schedule at affordable and controllable cost. 

(J) Design definition In FY 1983 will address the integration of th* PAVE MOVER radar into an operationally desirable 
airborne platform. The anticipated platform is a 707 type a'«raft. That aircraft provides the capability for a self 
contained, long endurance, highly deployable system with sufficient space for d<*ta processing, operator consoles, and 
interfaces to weapons and to the command and control network. 
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Program Element: #64616F 
DOD Mission Area: Close Air Support and Interdiction, £223 

Title:  PAVE HOVER Engagessnt System 
Budget activity: Tactical* Progranst 4 

(U) Competitive contract awards are planned for the activities of: developing the PAVE MOVER radar; and integrating 
the radar, processing, control positions, interfaces, etc, into a 707-type aircraft. 

(Ü) The FY 1983 resource estimate contained in the FY 1982 Descriptive Summary w&s based upon a more rapid and 
ambitious initiation of the Full Scale Engineering Development program than is currently planned. To Insure an achiev- 
able development schedule at affordable and controllable cost, the Full Scale Engineering Development program is now 
structured to draw more heavily upon the capablUles demonstrated with the  advanced development a.cdel PAVE MOVEP radt-rs. 
Those capabilities will be upgraded and militarised but the Full Scale Engineering Development model will encompass 
only those improvements in overall capability that have been demonstrated to be operationally essential and/or of low 
technological risk. The FY 1983 operational field exercise is intended to assist In deflnlug essential Improvements. 

4. (U) FY 1984 Planned Program: The design and integration of the PAVE MOVER radar integrated into the 707-type 
aircraft will continue. Operator consoled, command and control Interfaces, and weapon interface requirements will be 
addressed and integrate«! Into the aircraft. 

5. (U) Program to Completion: The Full Scale Engineering Development model PAVE MOVER Engagement System will be 
fabricated. Development Teat and Evaluation and Initial Operational Test and Evaluation will be conducted. Testing 
will address radar system performance along with command and control for the real t'me, closed loop attccfc of moving 
targets. This attack will utilize direct attack aircraft equipped for cue-vectoring via the PAVE MOVER Engagement 
Systeu.  toliov-on testing Hill be conducted utilizing the Conventional otWoff Weapon, developer, under Program 
Element 64606F.  In this testing, the PAVP MOVER Engagement System will provide accurate guidance update to the in- 
flight Conventional Standoff Weapon. 

6. (U) MlJestones:  Not Applicable. 

7. (Ü)  RESOURCES:  Not Applicable 

8. (U) COMPARISON WITH FY 1962 DESCRIPTIVE SUMMARY:  hot applicable 

798 

)    . 

<*.-«* 



Project; #2814 Title: PAVE MOVER Padar/Flre Control 
Program Element: I64616F Titlet    PAVE MOVER Ea^geüent Syjjgjjjjjj 

DOD Mission A^rea: Close Air Support and Interdiction, #223 Budget Activity: Tactical Programs, 4 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: Provides Pull-Scale Engineering Development of a wide area target acquisition 
weapon delivery system (PAVE MOVER System), to include a standoff airborne radar sensor and fire control center for all 
weather, day/night, real time standoff detection, precise location track aud attack against ground mobile «econd echelon 
targets, with emphasis on antiarmor. This project carries the products of Program Element 63747F, PAVE MOVER advanced 
development, through engineering development. The PAVE MOVER Engagement System enables simultaneous eng*genent of mul- 
tiple moving and stationary ground targets l»y cue-vectoring penetxatlng tactical aircraft and using standoff missiles 
guided by PAVE MOVER. 

The PAVE MOVER radar features advanced electronic counter countermeasures and low probability of intercept tech- 
niques to provide protection against enemy attempte at jamming3 exploitation and interference. The radar features wide 
area continuous moving target indicator detection.  It also features simultaneous small spot hybrid moving/fixed target 
indicator real time radar aodes for^ "Wai""* targets with an overall weapon delivery 
accuracy ofl 

(U) This project integrates the PAV2 MOVER radar, radar processing, operator console positions, displays, and command 
and control and weapon interfaces (developed in Project 2727) into the operational aircraft for the PAVE MOVER Engage- 
ment System. The anticipated operational aircraft is & 70/ type, providing needed site, endurance, range tnd altitude 
for an effective system capabU of cot only responding to Warsaw Pact actions but also of rapid, self contained, deploy- 
ment to contingency areas. 

RELATED ACTIVITIES: There Is no other system planned to provide closed loop target detection and tracking as well 
as real time guidance/cue-vectoring of^ttack platform* against second echelon armor. Currently, this mission is per- 
formed! 

(U) Program Element 63747F, PAVE MOVER, has developed the advanced development model PAVE KOVZK radars.  Continuing 
efforts within that program element are directed toward advanced development of lrproved electronic counter counter- 
measures techniques and target discrimination techniques fcr transition into the Kuli Scale Engineering Development 
program conducted within Program Element 64616F, 

(\i)  Assault Breaker Air Launched Missile, pursued as a project w'thln Program Element 6*616F in FY 1982, has been mar gad 
with th« standoff missile requirements of other engagement systems, e.g., the Precision Location Strike System, and 
transitioned to Full Scale Engineering Development a» the Conventional Standoff Weapon. Via Program Element 64606F, 
the Conventional Standoff Weapon will he developed for employment from both tactical and strategic aircraft agilnst a 
variety of key targets. Equipped with aporopriate antiarmor eubmunitiens, the Conventional Standoff Weapon will pro- 
vide the standoff missile element of the Uamult  Breaker concept for application with th* PAVE MOVER Engagement System. 

<u> U0RK PERPORHED BY: This Full Scale Engineering Development Progt.j for the PAVk MOVER Engagement System la managed 
by the Air Force Systeme Command at the Electronic Syst**» Division, Hanocom Aft*, MA. MITRE Corporation, Bedford, MA, 
assists the Electronic Systems Division program office in overall concept studies, test planning and «valuation of 
demonstration results, preparation of technical specifications, and technical analyses and advice. 
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Project; #2814 Title: PAVE MOVER Radar/Fire Control 
ProgtaaTTement: #6ft616F Title: 7XVE MOVER Engagement System 
DOD Mission Area: Close Air Support and Interdiction, #223 Budget Activity: Tactical Programs, 4 

(Ü) The advanced development node I PAVE MOVER radars have been developed under Program Element 63747?".  That effort is 
managed by Air Force Systems Command at the Rome Air Development Center, Grttfies AFB, NY. The contractors for the two 
advanced development model radaro are Hughes Aircraft, El Segundo, CA, and Grumman Aircraft, Beth Page, NY, teamed with 
Norden Systems, Norwalk, CT. 

(U) The Air Forcfc Test and Evaluation Center, Kirtiand AF, NH, will be responsible for the conduct of Initial Opera- 
tional Test and Evaluation of tht PAVE MOVER Engagement System. 

(UJ PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS 

1. (Ü) FY 1981 and Prior Accomplishments?  Not Applicable. Advanced development WRS co*^ucted within Program Elt- 
ments 63747F and 636167. 

2. (U) FY 1982 Program: The two advanced development iiodel PAVE MOVE* radars are undergoing hiralu&tioa anil par- 
ticipating in the DARPA/Air Fores/army jointly funded Assault Breaker End-to-End Technology Demonstration at Whit« 
Sands Missile Range.  This evaluation and demonstration will form a Siajor basis for the «.»sign definition for Pull 
Scale Engineering Development of th« PAVE MOVES Engagement System. 

(U) The two advanced development model radars, each Installed in an F-lli aircraft for denor strati on ourposes only, are 
undergoing evaluation in two phases:  (1) baseline PAVE MOVER demonstrations and (?) Assault Breaker Rnd-tc-End demon- 
strations. The oaseline PAVE MOVER radar demonstrations include:  (1) radar and related subsystem checkout and accuracy 
verification experiments and (2) demonstration of PAVE MOVER low probability of intercept and elecfrcnic count*r 
countermeaaures features, to include "red team" evaluation. 

(U) The Assault Breaker Demonstration will involve PAVS MOVER for:  (1) the detection and tracking oi «oris* target*; 
(2) the providing of accurate guidance updates to standoff missiles; and (3) the cue-vectoilng of a low-altitude, pene- 
trating attack aircraft for the effective delivery of antiarmor munitions against moving tank target«. 

3. (Ü)  FY 1983 Planned Prog am:  The advanced development model PAVE HOVER radar systems installed in :he demon- 
stration P-llls will participate in an operational ileld exercise* under unified or joint command auspices. This 
field exercise, drawing upon the experience gained via the FY 1982 White Sands Missile Range demouatiations, will 
provide a significant basis for evaluating the operational effective mess of a PAVE MOVER system ou tl*  ground batlle. 
Further, it will indicate tha areaö wherein the FuK Scale Engineering rveveiopaent prograu ihouM concentrate actlv- 
itl^fl in integrating and improving the capabilities of the advanced oeveJopment uod^l radars tr develop the operational 
PAVE HOVER Engagement System. 

(U) Deoign uefinition fc the PAVE MOVER Engagement System will be c »»ducted ia FY 1983.  The PAVE MOVER Fui! Scale 
Engineering Development /aJar will diaw ht*.v'ly upon iht experience with the advanced development model radats gained 
via fh«< FY 1982 Techno! gy Demon at ration» aL.d the FY 1983 Operction&l Exercise.  The approach will be to upgrade ar.d 
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Project: #2814 
Prosran Element: #64616F 

DOD Mission Area: Close Air Support aud Interdiction, #223 

Title:  PAVE MOVER Radar/Ftre Control 
Title: PAVE ggygtt Engagement System 

Budget Activity: Tactical Programs» 4 

militarize the advanced development model radar capabilities, encompassing only thoe« improvements in overall capabil- 
ity that have bete demonstrated as needed and/or are technologically -.OK-risk. This approach is intended to injure an 
achievable development schedule at affordable and controllable cost. 

(Ü) Design definition in Ft 1983 will addre«* the integration of the PAVF MOVER radar into an operationally desirable 
airborne platform. The anticipated platform is a 707 type aircraft. That aircraft provides the capability for a 
aelf-contained, long endurance, highly depJoyable system with sufficient spac^ for data processing, operator consoles, 
and interfaces to weapons t>nd to the command and control network. 

(U) Competitive procurement awards will be conducted for the PAVE MOVER radar development and for integration of all 
required elements in the 707 type aircraft 

4. fU) FY 1984 Planned Program; The design and integration of the PAVE MOVER rad*r Integrated into the 707-type 
aircraft will continue. Operator consoles, command and control interfaces, and weapon interfaces requirements will be 
addressed and integrated into the aircraft« 

5. (U)  Program to Completion:  The Full Seile Engineering Development model PAVE MOVER Engagement System will be 
fabricated. Diwe'.opaent Test and Evaluation and Initial Operational Test and Evaluation will be onducted. Testing 
will address radar syatem performance along with command and control for the real ties, closed loop attack of coving 
targets* ThJs attack will utilise direct attack aircraft equipped for cue-vectoring via the PAVE MOVER Engagement 
Sys.rm.  Foliow-on resting will be conducted utilizing the Conventional Standoff Weapon, d«sv loped under Program Ele- 
ment b460uF.  In this testing, the PAVE MOVER Engagement System will provide accurate guidance upiate to the in-flight 
Conventional Sturioff Weapon» 

6. <V)    Milestones: 

A. 
B. 
r . 

D. 

E. 

Operational Exercls-/Design Definition 
Award FSED Contract 
Air Pore«/Defans« Systems Acquisition Review Council II 
Complete Development Tes£ *nd Evaluation 
Complete Initial Operational Test and Evaluation 

Late: 

FY IU3 
J*l 1983 
Feb '984 
Sef 1987 
Jul 1988 

7. (U) Resources: 

RDTiE 

FY 1981 
Actual 

FY 1982 
Estimate 

12.8U9 

FY 19U3 
Estimate 

25,628 

FY 1984 
Earlms te 

64,o79 

AddilionsL 
to CoypUt'>n 

HI,820 

Totnl 
Estimated 
Costs 

29^,936 
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Project: #2814 
Program Eleoent: I64616F 

DOD Mission Area: Close Air Support and Interdlctlon? *223 

8. (U) Comparison with FY 1982 Descriptive Sumaary; 

FY 1981  FY 1982 
Actual   Estimate 

Title;  PAVE MOVER Radar/Fire Control 
Title: PAVE MOVER Engagement System 

Budget Activity: Tactical Prograoa, 4 

RDT&E 10,617 

FY 1983 
Estimate 

84,200 

FY 1984 
Estimate 

Total 
Additional     Estimated 
to Completion  Costs 

168,600 263,417 

(U) The RDT&E FY 1983 resource estimate contained in the FY 1982 Descriptive Summary was based upon a more rapid 
and ambitious initiation of Full Scale Engineering Development than is currently planned. The currently planned 
program provides for operational evaluation in FY 1983 of the advanced development model PAVE M0V2R radars to 
assist in defining essential improvements for incorporation in the Full Scale Engineering Development design. 

(M)    The RDT&E Total Estimated Costs contained in the FY 1982 Descriptive Summary were based upon United, if any, 
on-board processing display and control capability. The current estimate of total RDT&E costs is based upon exten- 
sive on-board processing, display and control capability consistent with a 707-type aircraft a« the ^nticioated 
operational platform. 
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Project: »2727 Title:  PAVE MOVE* Interfaces  
Program Element: I64616F Title: PAVE MQV3B Enga&eaWt System 

DUO Mission Are«: Close Air Support and Interdiction, #223 Budget Activity: Tactical Progrsp*, jj 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Provides Pull Scale Engineering Development of interfaces between the airborne 
radar platform with standoff air and ground launched missile*, direct attack nlvcraft, and elements of the theater 
command and control network. 

(Ü) Develops secure, jam resistant direct communication Interfaces to ihe respective weapons/aircraft to provide updated 
target location data and in-flight weapon guidance data. For application with the Conventional Standoff Weapon, being 
de.elope! under Program Element 64616F, primary emphasis will be on adapting the weapon data terminal used by the Con- 
ventional Standoff Weapon with the Precision Location Strike System to a common usage data terminal.  Provides develop- 
ment, as needed, of transponders/interfaces for direct attack penetrating aircraft to enable their ciu-vectoring via 
the FAVE MOVER Engagement Jystem. 

(U; Develops appropriate Interfaces for Integration of the airborne PAVE MOVER Engagement System with the theater 
command and control network to Include mechanisms for transfer of data between sensor systems, other engagement systems, 
and other Service and Allied systems. The UIä of a flexible, distributive, commuulcatlons network ruch as provided by 
the Joint Tactical Information Distribution System, Program Element 64754F, is envisioned for making PAVE MOVER col- 
lected and processed data cvailable to appropriate command and control elements. Develops command v.d control inter- 
faces as needed for deployment to contingency areas and operation with Rapid Deployment Force elements. 

(U) RELATED ACTIVITIES:  ^his project provide« integration and interfaces between the PAV*. MOVER radar/fire control cen- 
ter and other external air and surface launched standoff ilsslles, penetrating tact<cal aircraft, existing and planned 
Command. Control ana Communication elementsv and other complimentary sensor systems*  The development of ths Conven- 
tional Standoff Weapon, an air-laur.ched standoff missile fer application with PAV& HOVER and cth^r engagement systems, 
is conducted under Program E'ement 64(06P.  Come'ementery sensor systems Include th*> Advanced Synrnetlc Aperture 
Radar System, Program Element 64756F and the Precision Location Strike System, Program Element 64742P. 

(U) WORK PERFORMED BY:  Development of the Interfaces for the PAVE MOVER Engagement System is maaased by the Air force 
Systems Command via the PAVE MOVER Er^sgement System Program Office, Electronic Systems Division, Kanacoss >KB MA.  The 
Air Force Test and Evaluation Center, KlrtUr.d AFB, NM, will be responsible for the conduct o* Initial OpeiStlonal Test 
and Evsluatlon. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

l* <u> FY 1981 and Prior Accomplishments:  Not Applicable 

2* ("")  F\ 19P2 Program:  Analyses of comuanu and control Interfaces are conducted.  A» a result« an Interoperabil- 
ity Requirements Document wss prepared and is being coordinated.  That document details the communications and data flow 
requirements between the PAVE MCVER Engagement System end the existing sad planned command *ad control network. 

- 
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Project: »2727 
Program Element: I64616F 

DOD Mission Arear Cloae Air Support and Interdiction, #223 

Title: PAVE MOVER Radar Interfaces 
Title: PAVE MOVER Engagement System 

Budget Activity: Tactical Programs,~£ 

3' fU) FY 1963 P1*tined Program; Based upon the experience gained vith the advanced development model PAVE MOVER 
radars in the FY 1982 Technology Demonstration and the FY 1983 Operational Exercise, the draft Interoperability Require- 
ments Document wil: be modified a» warranted. Th*s will provide the basis for Interface design definition and prepara- 
tion of speciflcatijns to ensure proper integration of the PAVE MOVER Engagement System with the command and control 
network. 

4* 0*) FY 1984 Planned Progran; Design, simulation analyses, development and test of PAVE MOVER Engagement System 
lntei-aces, hardware and software, will be conducted. 

5. (Ü) Program to Completion: Hardware fabrication is accomplished along with software uevelopment an<* checkout. 
Development Test and Evaluation and Initial Operational Test and Evaluation is conducted* 

6. (U) Milestones: 

A. Operational Exercise/Design Definition 
B. Award FSED Contract 
C. Air Force/Defense Systems Acquisition Review Council II 
D. Complete Development Test and Evaluation 
E. Complete Initial Operational Test and Evaluation 

Date 

FY 1983 
Jul 1983 
Feb 1984 
Sep 1987 
Jul 1988 

7. (U) Resources: 

RDf&E 

FY 1981 
Actual 

FY 1982 
Estimate 

2,200 

FY 1983 
Estimate 

3,700 

FY 1984 
Estimate 

Ü.7C0 

Additional 
to Completion 

39,100 

Total 
Estimated 
Costs 

56,700 

8. (Ü) Comparison with FY 1982 Descriptive Summary: 

KPT&:: 

FY  1981 
Actual 

Total 
FY 1982 ?Y 1983 PY 1984 Additional Estisated 
Estimate Estimate Estimate to Completion Coats 

1,020 25,081 59,905 86,006 

(U)    The  r'V  iff3 resource estimate contained  in  the FY 7982  Descriptive Summary was baaed upon a more rapid and 
ambitious  initiation of  FuJ1  Scale Engineering  Development   than  la currently planned.    The currently planned  pro- 
gram gain«  the advantages of operational  fie*d experience with the advanced development model radars during 
FY  1983 to asait.t   in defining essential  lapioverenta  in capability needed  for the Full  Scale Engineering Develop- 
ment  program. 
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Project: #2727_ 
Prc-sraa Element: Ü64616P 

DOD Mission Araa: Close Air Support and Interdiction, #223 

Title:  PAVE MOVER Radar Interfaces     
Tltle: PAVE MOVER Engagement Systew""" 

Budget Activity: Tactical Programs ~T 

(Ü) The Tot*] Estiaated Costs shown in the PY k982 Descriptive Suaaary included the development of a totally new 
data llnk/transpondef for an appropriate air-launched standoff alsslle. Tie estlaate has been reduced since the 
current objective is to utilize, cr modify as needed, the data link structure provided by the Conventional Stand- 
off Weapon, ft  64606P. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Eleaent: I64706F 
DoD MI88ion Area: Air Warfare Support, #225 

(U) RESOURCES (PROJECT LISTING: ($ In thousands) 

Title:  Life Support System 
Budget Activity: Tactical Programs, #4 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

9,120 

FY 1982 
Estimate 

FY 1933 
Estimate 

FY 19^ 
Estimate 

Additional 
To Completion 

10,959   12,417   20,130   Continuing 

Total 
Estimated 
Costs 

Not Applicable 

(U) BRrEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objective of this program is to provide centralized management 
and development of life support equipment and subsystems necessary to assure maximum functional capability of aircrews 
throughout all mission environments and to enhance safe escape, descent, survival £nd recovery in emergency situations. 
Also provides for development, test end standardization of emergency equipment and protective clothing aid devices for 
non-flying personnel.  This is the only United States Air Force Program Elerae.it devoted to engineering development of 
life support equipment. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  Funds are required for continuing and starting new efforts to develop life support 
equipment and protective clothing for flying and non-flying personnel. Over 25 different development tasks are included 
in this program. Each development task is the result of a validated requirement to either correct deficiencies in exist- 
ing equipment or to develop new equipment. This program also directly supports all future weapon system development; for 
life support systems considerations.  The tasks within the program have been coordinated with the other Services to avoid 
duplication of effort. The United States Air Force has Tri-Service research and development responsibility for some oL 
the tasks. The estimates are based on detailed implementation plane prepared by field agencies in support of the vali- 
dated operating command requirements. 

(U)  COMPARISON W TH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&F. 

Other Procurement 

FY 1981 
Actual 

11,500 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY ?984 
Estimate 

11,152   18,829 

Additional 
To Completion 

Continuing 

Totel 
Estimated 
Costs 

Not Applicable 

Life support equipment is procured tradsr many weapon system and air 
base «support Program Elements. 

(u) OTHER APPROPRIATION FUNDS:  Life support equipment is procured under many weapon aystea and air base support 
Program Elements.  Frogiam Element 64706F funds are not used to satisfy production requirements.  Funding for Initial 
production of replacement items is normally provided by the Air Force Logistics Command System or Item Manager under 
various budget authorizations. Government Furnished Aeronautic«*! Equipment acquisitions are funded by weapon system 
program elements. New items being Introduced into the inventory for the first time are programmed by Air Force 
Systems Command and budgetsd under Aircraft Program Elements; ths thermal/nuclear flashblindness goggles for the 
Strategic Air Command are procured mder several Air Base Support Program Elements; the Rocket Fuel Handler's Clothing 
Outfit is procured with funds trom the Spac«i Shuttle Program Element. R0f> 
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Program Element:  #64'r06F Title: Life Support System 
DoD Mission Area: Air Warfare Support, #225 Budget Activity: Tactical Programs, #4 

(Ü) DETAILED BACKGROUND AND DESCRIPTION:  The Life Support System is coo;?ösed of two major areas, The first includes the 
development or improvement of aircrew equipment such as flight clothing, oxygen equipment, helmets, anti-g pressure suits, 
nuclear fl*shblindness goggles, aircrev anao>-, ejection seats, restraint harnesses, automatic opening lab belts, para- 
chutes, cartridge and propellant actuated devices, passenger egress eystems, life preservers, rafts, anti-exposure suits, 
arctic clothing, survival kits, escape and evasion devices,, survival radios and signaling devices. The othar area in- 
cludes the development or improvemert of life support equipment for non-flying personnel and Includes foot wear, eye pro- 
tection, oxygen equipment, head protection, and hazard monitoring and protective devices. The system provides aircrews, 
passengers and non-flying personnel with equipment and protective clothing necessary to ma lmize both their functional 
contribution to assigned missions and to enhance the probability of their survival during emergency situations. The 
program provides for continual design, development, test, acquisition and operational support of personal equipment, 
mission related equipment r.nd aircraft Insta led life support equipment. 

(Ü) RELATED ACTIVITIES: There are several Program Elements which provide exploratory development that contribute to 
full scale engineering development of life support equipment. Among these are Program Element 62201F, Aerospace Flight 
Dyn mics; Program Element 62202V, Aerospace Biotechnology; Program Element 63205F; Flight Vehicle Technology; Program 
Element 64601F, Chemical/Biological Defense Equipment, Program Element 62723A, Clothing, Equipment and Shelter Tech- 
nology; Program Element 63747A, Clothing and Equipment, Soldier Support/Survivabillty; Program Element 64204A, Air 
Mobility Support Equipment; Program Element 64713A, Combat Feeding, Clothing and Equipment; Program Element 622241N, 
Ejection Seat Bio-Dynamics; Program Element 62758N, Bioaedlcal Technology; Program Element 63216N, Mission Oriented 
Clothing and Devices; Program Element 64264N, Life Support Equipment. All tasks within mis program are coordinated 
with the other Services. A formal Tri-Service Steering Committee was established in 1980 to achieve standardization 
and prevent duplication of efforts. 

(U) WORK PERFORMED BY:  The Aeronautical Systems Division, Air Force Systems Command, located at Wright-Patterson Air 
Force Base, Ohio, provides program management responsibility. Close interaction Is maintcined with other Air Force 
System Command Product Divisions, Test Centere and Laboratories.  Support Is also provided by other Service organi- 
zations, i.e.:  the Army Natfck Research and Development Command, Natick, MA; Naval Ordnance Station, Indian Head, MD; 
Naval Air Development Center, Warminrter, PA. The tr? major contractors in FY 1981 were:  Air Research Manufacturing 
Company, Torrarce, California; Douglas Aircraft Coiup* r>y, Long Beach, California; H. Koch & Sor.a, Anaheim, California; 
Irvin Industrie* Canada, Ltd, Ft. Erie, Ontario, Ca.Usd..; Cubic Corporation, San Diego, California; Bendix Corporation, 
Davenport, Iowa; Gentex, Carbondale, P:»nn.; Talley Industries, Phoenix, Arizona; Frost Engineering, Englewood, Colorado; 
Motrro!a, Albuquerqe, New Mexico and nine other contractors. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i. (U) FY 1981 and prior Accomplishments:  Prior accomplishments Include the development of numerous personal 
equipment, escape and descent, and survival and recovery equipment items now used by aircrews.  Some of these items 
include oxygen masks and legulators, life rafts and inflation systems arctic clothing and survival kits, fire retar- 
dant flight clothing, improved aircrew helmets, survival radios and beacons, parccr-itee, the Advanced Concept Ejection 
Seat for A-10, ?-15 and F-16 aircraft, Open Loop Oxygen Generating Systems for fighter and bomber aircraft and thermal 
flashbiindness devices for the Strategic Air Command. 
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Program Element:  I64706F 
DoD Mission Area: Air Warfare Support, #225 

Title: Life Support System 
Budget Activity: Tactical Programs, #4 

?.  (U) FY 1982 Program: Continue with development of on-going tasks. Included are: Tri-Service Survival Avionics 
System for Search and Rescue Service; non-helmeted thermal flashblindness devices for the Tactical Air Command, Military 
Airlift Command and Strategic Air Command; joint United States Air Force/Canada Automatic Inflation Modulation Parachute; 
Joint United States Air Force/United States Navy Open Loop Oxygen Generating System for two-man fighter aircraft; light- 
weight helmet for the Taccical Air Command; high performance anti-g systems (valves and suits) for high acceleration 
aircraft; Rocket Fuel Handler's Clothing Outfit for space shuttle personnel; active ar« and leg restraint systems for 
high speed ejection; advanced aircrev arra^r for the Military Airlift Command; pararescue radios and other smaller life 
support efforts. New starts in FY 1982 will include: Vacuum packed sleeping bags, safety toed arctic boots and a one- 
piece arctic fire retardant flying coverall for the Alaskan Air Command; escape and evasion viewing devices, «fid smoke 

Js masks for ground alert personnel for the Strategic Air Command; single-point release system for the ;Ivanced concept 
ejection seat. 

3. (U) FY 1983 Planned Program:  Continue with development of the FY 1982 new sterts and complete the development 
of the Survival Avionics System, Open Loop Oxygen Generating Systea and six other efforts, "roposec1 new starts will 
include: advanced escape system propulsion systeray, wind blast protective devices for high speed ejection; high per- 

J formance ballistically powered restraint system and advanced aerodynamic decelc" *-urs for open ejection seats; advanced 
digital sequencer and pitot/static sensor for the advanced concept ejection seat. Several prcgraws «ere cancelled and/ 
or program schedules revised to account for the differences from the FY 1982 estimate. 

4. (U) FY 1984 Planned Program:  Continue with development efforts bc3un in previous year.-*.  Initiate the following 
new starts:  integrated aircrew ensemble for survival in all global environments; desigt and t«*t eubsy t&ca  ar\4  compo- 
nents for the next gereratiou open ejection seat; design and teat iivauced aircraft canopy removal systems, 

5. (U) Program tn  Completion:  This is a continuing program. 

6. (U) illestones:  Not Applicable 

7. (U) Resources:  Not Applicable 

8. v'U) Comparison with FY 1982 DESCRIPTIVE SUMMARY:  Not Ap pile able 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »64708F 
DOD Mission Area: Air Warfare Support, ?25 

Project 
Number     Title 

TOTAL FOR PROGRAM ELEMENT 

2054 Aerospace Facilities Eng 
2479 Common Support Equipment 
25Ö5 Aircraft Firefighting Equip 
2536 Mobile Acft Arresting Equip 
2621 Rapid Runway Repair 
2674 Tactical Shelters** 
2783 Ground Power Generator*** 
5973 Visually Coupled Systems 

(II)  BRIEF DESCRIPTION 0? ELEMENT AND MISSION NEED:  Technological advancements and changing threat scenarios create a 
continuing need to improve operational forces readiness and support equipment. This procram element contains a group of 
projectt which develop, f*st, and evaluate a variety of readiness and support components and equipments in response to 
these nseds. This program develops Improved means for rapid recovery of an alrbase to operational readiness after an 
attack; standardized, low life cycle cost, support equipment aad tactical shelters for many weapon systems; and durable, 
reliable, efficient and safe aerospace facilities. Work performed within this element is done in close cooperation with 
sister military services, civilian government organizations and/or friendly foreign governments. 

(U)  BASIS FOR FY 1993 RDT&E REQUbST:  This request includes funding for continuing the following efforts in FY 83: 
Aerospace Facilities Engineering, Common Support Equipment, Aircraft Firefighting Equipment, Rapid Runway Repair, 
Taotical Shelters, Ground Power Generator ana Weapons Effects Tests. The above estimates are based on engineering 
judgment and contractor inputs. 

Title: Other Operational Equlpme nt 
ort, ?25 Budget Activity: Tactical Programs, #4 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Cost 

11,446* 12,155 16,553 18,257 Continuing Not Applicable 

983 1,205 928 1,057 Continuing Not Applicable 
818 1,550 925 1,700 Cor^inuing Not Applicable 
550 600 300 300 Continuing Not Applicable 
786 1,500 3,286 

4,500 6,300 7,300 5,100 18,700 41,900 
715 0 600 900 Continuing Not Applicable 
0 0 6,500 9,200 4,400 20,100 

1,300 400 5,681 

(Ü)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

FY 1~*U 

-9-77-6—- 

FY 1982 
Estimate 

13,200 

FY 1983 
Estimate 
16",300 

FY 1984 
Estimate 

Additional 
to Completion 
Continuing 

Total 
Estimated 
Cost 
Not Applicable 

* Total for FY 1981 includes funds reprogrammed to continue the Weapons Effects Tests* 
** Total for FY 1982 Includes funds being held in reserve for Project 2674 pending resolution of congressional language 

reducing FY 82 funding for tactical shelter*»* 
***Gro'tnd Power Generator development was initiated within Project 2479 prior to FY 1983. 
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Program Element:  #6A708F 
DOD Mission Area: Air Warfare Support, 225 

Title: Other Operational Equipment 
Budget Activity: Tactical Programs, #4 

(Ü) OTHER APPROPRIATION FUNDS: 

FY 1981 
Actual 

Aircraft Procurement 
PE 27128F 

Ground Power Generator 
(Quantity) 

?E:  Various 
Common Support Equipment* 

(Quantity) 

Other Procurement 
PE 27596F 
Mobile Acft Arresting Equip 

(Quantity) 
Rapid Runway Repair** 

(Quantity) 

PE 41896F 
Rapid Runway Repair** 

(Quantity) 

♦Universal TowbirK, X/Ku Band Radar Test Sets 
**Concrete Mobile, Resin Tank Truck, Minimobile 

Total 
FY 1982     FY 1983     FY 1984      Additional      Estimated 
Estimate    Estimate    Estimate      to Completion   Cost 

2,507 
(561) 

1,308 
(481) 

5,795 

23*,700 
(710) 

Continuing 

106,005 
(89) 

59,520 
(30) 

1,984 
(1) 

231,700 
(720) 

tfot Applicable 

ill,800 
(96) 

59,520 
(30) 

1,984 
(1) 
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Program Element:  I64708F 
DOD Mission Area: Air Warfare Support, 225 

Title: Other Opernttonal Equipment 
Budget Activity: ^actical Programs» #4 

(ü) DETAILED PACKGROUND AND DESCRIPTION: The projects in this program element address operational force deficiencies, 
the need to reduce proliferation and operational costs of support equipment, and public law «requirements dealing with 
environmental quality and protection. A brief description of th^se projects follows. Project 2054, Aerospace Facilities 
Engineering, provides research and development in four broad areas of Air Force Civil Engineering-Base Survivabilit; , 
Environmental Engineering, Aircraft Operational Surfaces, cud Alternate Energy Sources. Project 2*79, Common Support 
Equipment, provides opportunities to reduce the proliferation of non-standard support equipment aid to increase fuel 
efficiency of this equipment. Equipments developed under this project are applicable to many different weapons systems. 
Project 2505, Aircraft Firefighting Equipment, provides a continuing effort to improve the Air Force's capability to 
fight aircraft fires. Project 2621, Rapid Runway Repair addresses the problems of rapidly restoring runways and other 
aircraft operational surfaces for service following an airfield attack. Project 2674, Tactical Shelters, makes sure 
the Air Force has reliable, cost effective tactical shelter systems for its operational support needs* Project 2783, 
Ground Power Generator, provider? for a much more fuel efficient ground power generator and compatible air conditioner 
for flight line support of aircraft. Baseline determination of weapons effectiveness is also planned. 

(U) RELATED ACTIVITIES: Program Element* 63723F, Civil and Environmental Engineering Technology, and 63*03F, Ad/aaced 
Avionics for Aircraft, provide advanced development in the Civil Engineering and Avionics Engineering areas. Program 
Element 27596F, Base Operations (Tactical Air Forces), provides for procurement of Mobile Aircraft Arresting Equipment 
and Rapid Runway Repair. Frogram Element 41896F also provides procurement for Rapid Runway Repair. Program Element 
27128F, F-4, provides for procurement of the Ground Power Generator. 

(Ü) WORK PERFORMED BY: Program Management is provided by the Aeronautical Systems Division, Wzight-Patterscn Air Force 
Base, OH; Electronic Systems Division, Hanscom Air Force Base, MA; and the Air Force Engineering and Services Center, 
Tyndall Air Force Base, FL. In-house facilities include the Wright Aeronautical Laboratories (Avionics, Materials, and 
Flight Dynamics), Wright-Patterson Air Force Base, OH; Rome Air Development Center, Grlffies Air Force Base, NY; Air 
Force Flight Test Center, Edward? Air Force Base, CA; and the Air Force Engineering tws Services Center, Tyndall Air 
Force Base FL. Contractors include Boeing, Brunswick, National Bureau of Standards, Lear Slegler, Sperry Rand, Gltchner 
Mobile Systems. General Telephone aid Electronics, IES Texas, Kaman Avidyne and Allied Electronics Corporation, Goodyear 
Aerospace Corp, Radian Corp, Leckeed, BDM Corp, Generti Dynamics, McDonnell Douglas, FAirchild-Hiller, Battelle Columbus 
Labs, University of California at Berkley, university of New Mexico, Fire Research Laboratory, and Naval Air Engineering 
Ceater. 

(Ü) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U) FY 1981 and Prior Accomplishments: Completed test and evaluation of a replacement for the A-20 fire extin- 
guisher and compatible extinguishing ag*nt. Developed X/Ku band radar test set. Completed final design of mobile 
aircraft arresting equipment.  For Rapid Runway Repair, completed F-4 jurfece roughness criteria used this criteria to 
finalize procedures fcr manual selection of a minimum operating strip. Completed a comprehensive airfield pavement 
recycling test plan. Completed desigu of an advanced panel for mobile shelters. In environment engineering, the 
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I Program Element:  #64708;? Title: Other Operational Equipment 
DOr Mission Areas Alt Warfate Support, 225 Budget Activity: Tactical Programs, #4 

sp?ll assessment model Is now available for use as a management tool T assess spill«* of hydrazine fuels and other 
hazardous Eaterials Into water bodies. Techniques for biological treatment of phenolic wastes and solvent reaoval 
from groundwate? were developed. The range planning ha».ard analysis model was developed which applies state-of-art 
risk analysis techniques to a data base of weapons/tactics delivery descriptors employed in weapons test scenarios and 
aircrew training events. 

2,  (U) FY 1982 Planned Program: In bomb damage repair, continue development of advanced crater rep.iir materials 
and techniques and develop a near teim repair method using fiber reinforced polyester oats  Continue development of 
F-15, F-16, and C-5 surface roughness criteria. Complete surface roughness criteria for C-130 and C-iAi. Complete 
evaluation of alternate surface designs, investigate pavement weapon damage effects aud methods to reduce damage. 
Establish criteria for hea^y load, high tire pressure, recycled airfield asphaltic pavnuents.  in environmental engineer- 
ing, continue efforts to define the toxic corridor associated with either a planned or accidental release of toxic fuels. 
Evaluate the performance of an aerated trickling filter bloreaction in treating paint stripping wastewatcr. Complete 
test and evaluation of mobile aircraft arresting systems to permit uic of short sections ot suitable iandi.-g strips for 
aircraft recovery on a contingency basis* Continue to develop more reliable, low life cycle cost, standardized support 
equipment, fire protection equipment/methods, and alternate energy systems applicable to muny ground and aircraft weapons 
systems.  Complete helmet mounted sight units.  Complete pwe-award contract work for the fuel efficient ground power 
generator.  Continue tejt and evaluation of Inventory weapons. 

3. (U) FY 1983 Planned Program: Continue development of rapid repair techniques for pavement using advanced 
materials and develop equipment for handling of these materials. Complete F-16, F-15 and C-5A surface roughness criteria. 
Initiate development of surface roughness criterJi for F-lii. Complete aircraft/soil interaction study and finalise 
alternate surface and damage re&lstant runway designs. Establish criteria for selection of the minimum operating s.rip 
for multiple aircraft.  Initiate work to recycle portland cement concrete for heavy load airfield pavements. Continue 
hardened structure overlay development and initiate eirbase survivablllty assessment for 1990'g threat. In the ar^a of 
environmental engineering, develop methods for cost effective investigation and cleanup of A? contaminated g»-cundwflfer. 
Provide recovery, reduction and treatment technology to handle AF hazardous wastes. Award contracts to design and 
develop fuel efficient ground power generator. Continue to develop rx>re reliable, low life cycle cost, standardized 
support equipment, tactical shelters, fire protection equipment/methods, and environmental protection systems applicable 
to many ground and aircraft weapons systems.  Continue test and evaluation of inventory weapons.  Complete Technical 
Data Package for the Mobile Aircraft Arresting System. 

A.  CU) FY 1984 Planned Program: The planned program will continue to emphasize development of Improved materials, 
procedures, and equipment which enhance the Rapid Runway Repair capability, the ability to recycle airfield pavements, 
airfield pavement performance, and facilities operation and maintenance. Continue efforts on foreign object damage 
protection to aircraft passing over repaired craters. Continue development of means for reducing smoke visibility in 
aircraft engine exhaust plumes and for reducing smoki frob aircraft test facilities. Continue testing of remote sensing 
equipment for aircrart pollutants, toxic vapor clouds and chemical warfare agents. Complete prototype of two ground 
power generator designs. Tnitlate test and evaluation of these prototypes«  Initiate development of a standard hydraulic 
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Program Elements  I64708F 
DOD Hission Area: Air Warfare Support, 225 

Title: Other Operational Equipment 
Budget Activity: Tactical Programs» #4 

^eat stnnd and a standard aircraft flig'it 11ns X-Ray Unit. Continue development of a shelter hardened to ballistic, 
chemical-biological an(* nuclear threats. Complete development of a fibar reinforced plastic shelter. Continue develop- 
ment of improved fire protection equipment/methods for Air For-:e unique applications. Initiate development of improved 
bare base shelters, latrines and field kitchens to meet the reeds of the DOD Rapid Deployment Joint Task Force. 

5. (U) Program to Completion; This la a continuing program. For th« other procurement funding for the Mobile 
Aircraft Arresting System, the Increase in the additional to completion cost estimate* is due to an increase in coat per 
unit and an Increase in the quantity needed for operational requirements. 

6. (U) Milestones:  Not Applicable. 

7. (U) Resources: Not Applicable. 
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Project Number: #2621 Title: Rapid Runway Repair 
Program Element: 64703? Title: Other Operational Equipment 

DOD Mission Area:  Air Warfare Supportt »225 Budget Activity: Tactical Programs, H 

(U) DETAILEP BACKGROUND AND DESCRIPTION: The existence of Uardened aircraft sheitera at united States Air Force bases 
in Europe makes airfield operating surfacec lucrative targets. Rapid Runway Repair is a development project whose 
objectives are to provide methods, materials and equipment for rapid repair of airfield pavements after an enemy attack; 
and to design alternate launch anc4 recovery surface for aircraft operations that arc independent of, and redundant to, 
conventional pavements. This project has four major technical thrusts:  (1) Damage Assessment tnd Recovery Plan, 
(2) Bomb Damage Repair, (3) Surface Roughness Criteria Determination, and (4) Alternate Surfaces« 

<u) KELATED ACTIVITIES: Program Element 63723?f  ^ivii and Environmental Engineering l»chaology, Project 2104, Civil 
Engineering Technology, provides the technology bese for Rapid kunway Repair. 

(u> WORK PERFORMEL BY: Program Management is provided by the Air Force Engineering and Services Center, Tyndall AFB, 
FL and the Aeronautical Systems Division, Wright-Patterson AFB, OH. Iii-houae facilities include the W-ight Aeronautical 
Laboratories, Wright-Fatterson AFB, OH» Air Force Flight Test Center, Edwards AFB, CA and Air Force Engineering and 
Services Center, Tyndall AFB, FL. Contractors include BDM Corp., Boeing, Lockheed, General Dynamics, McDonnell Oouglas, 
Fairchild-Hlller, and Bat.eile Columbus Laboratories. 

<U>  PROGRAM ACCOMPLI SHMEMTS ANli FUTURE PROCRAM: 

*• (V)    FY 1981 and Prior Accomplishments: Completed F-4 surface roughuess criteria, ar.d used this criteria to 
flnalize procedure for manual selection of minimum operating strip. New bomb crattr fill and crown materials were 
investigated, A post attack environment reconnaissance senp^r was prototyped. Completed computer simulations and 
validation testing of surface roughness criteria for the F-4E, C-130 and C-141. Corcepto *cr alternate operating 
j'u-faces were drafted. Two new crater repair techniques were demonstrated and recommended for procurement; (a) cr-jsh^d 
limestone let large aud small ciaters, and (b) sillkal polymer ccucrete for spell damage. 

2.  'U) r^Y 1982 Planned Frograo:  In lovtb  damage rspair, continue development of advanced crater repair materials 
and ledmlqu^s arid develop neur term repair method using fiber reinforcod polyester mitb. Continue development of P-15, 
F-16, and C-r> surf«t-o vüughnes« criteria. Complete surface roufhnes« criteria development for  C-130 and C-141.  Complete 
evaluation of alt*rret? surface designs, investigate pavement tarpon, damage effects and methods to reduce dam&*e. Estab- 
llsb criteria for heavy load, high lire ^resyure, recycled airfield asphaltic pavements. 

3^  vU) PY 1983 Planned Program: Continue development of repair t*c iniques using advanced materials and develop 
equipment for handling of these materials. Complete F-16, s?-l5 rai C-5A roughnes« criteria,  initiate development of 
surface rougrir.es» criteria for F-lll. Complete aircraft/soil interaction study and 11 utlit*  alternate surface «nd dama^a 
resistant runway designs.  Complete minimum operating ttrip selection criteria for »altiple elrcraft. 

8H 

W2«5* 



Project dumber:  #2621 
Pro-jrae Element: 64708F 
D00 Mission Area: 4jr Warfare Support, #225 

Title: Rapid Runway Repair 
Tltle: Othe*. Operational Equipment 

Budgec Activity: Tactical Programst #4 

4.  (U) FY 1984 Planned Program.' Thg planned program will continue to emphasize development of improved materials, 
procedures and equipment which enhance the Rapid Runway Repair capability.  Continue efforts on foreign object damage 
protection to aircraft passing ov^r repaired craters. 

-*• W)    Program to Completion: This 1J a continuing project. 

6. (U) Milestonea: Not Applicable 

7. (Ü) Resources: 

RDT&F 

Other Procurement 

FY 1981 
Actual 

4,500 

FY 1982 
Estimate 

6,300 

FY 1983 
Estimate 

7,300 

FY 1984 
Estimate 

5,100 

Total 
Additional     Estimated 
to Completion  Costs  

P£:  2/596F 

PE:  41806F 

8.  (U) Comparison with FY 1982 (Descriptive Summary) 

41,900 

59,520 

1,984 

Fi 1981 
n  1982 
Estimate 

RDTifc 

Other Procurement 

5,000 6,766 

Not ♦jddresrfen 

FY 1983 
Estimate 

8,500 

FY 1984 
Estimate 

18,700 

59,520 

1,984 

Additional 
to Completion  Costs 

21,634       41,900 

Total 
Estimated 

Dollar difference between the FY 19f»2 »rid FY 1983 Descriptive Suiraaries is due to reduction of funds for all projects of 
PE 64708F, except project 2783, Ground Power Generator.  In the FY i9S2 Dm(crlpt£va Summary, the Ground Paw*»r Generator 
v«s one of several .asks within Project 2479 and the FY 1983 funding estimates for project 2479 vas $4,100K.  In the FY 
i<*83 Descriptive Summary, the Ground Power Genorator ic i distiuct project, 2783, wit!s its funding entlaube established 
at $6/00K by ttanfnrriug funda Into PE 64708F for that specific purpose, aw? the FY I9ö3 !undlug estimate for Froj^ct 
2479 U  $1,003K. 
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Project Number:  12783 
Program Element: 64708P 

DOD Mission Area: Air Warfare Support, #225 

Title: Gromd Power Generator 
Title: Other Operational Equipment 

Budget Activity: Tactical Programs, #4 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: The Air Force Inventory of flight lln« generator« and air conditioners, 
AM 32A-60 and AM 32C-IQ aeries respectively, is our the end of its life cycle uud  soon must be  replaced. These 
generators and air conditioners are very expensive to operate primarily du« to high fuel consumption. The objective of 
this project is to develop z  flight line ground power generator and air conditioner that are much more fuel efficient. 
This will significantly reduce the operational cost, life cycle cost and the need for excessive quantities of fuel. 

(U) RELATED ACTIVITIES:  The Ground Power Generator development was initiated within Project #7479, Common Support 
Equipment, PE 64708F, and will be a discrete project in FY 1983. 

PJ) jJCRK PERFORMED BY:  Program Management is provided by the Aeronautical Systems Division, Wright-Patterson AFB, OH. 

'u)  PROGRAM ACCOMPLIS'iMENTS AND FUTURE PROGRAM: 

*•  ^ FY 1->81 and Prior Accomplishments:  Completed project documentation, such as specifications, Statement of 
Work, source selection criteria and D^erwination and Findings. 

2*  CU)  FY 1982 Planned Program:  Release request for proposal for the ground power generator and compatible 
air condlticnsr.  Conduct cource selection« 

^* W)    ?1  *^83 Planned Program:  Award contracts to two contractors for competitive design and developcent of two 
differently designed prototypes. 

4.  (U) FY 1984 Planned Program:  Complete system design.  Complete fabrication of prototypes.  Initiate component 
&rw.. system tests. 

5#  f) Progr«» to Completion:  Perform Inlti&l Operational Teat and Evsluaticn of prototypes.  Perform qualifi- 
es* Ion testing.  Def»rmine best system. Award production contract. 

6, (IP Milestones:  Net Applicable 

7. (U) Resources: 

RDT&E 

Aircraft Procurement 

8.  (Ü) Comparison with FY 1982 Descriptive Summary:  Not Applicable 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Coata 

0 0 6,500 9,200 4,400 

231,700 

20,100 

231,700 
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FY 1983 RDT&E DESCRIPTIVE SIMMARY 

I Program Element:  #647iQF 
DOD Mission Area:  TIARA for Tactical Air Warfare, »327 

Title:  Reconnaissance Equigment 
Budget Activity Tactical Progranst #4 

(U) RESOURCES (PROJECT LISTING) ($ it, thousands): 

Project 
Number 

1155 

1156 
?096 

2337 

2501 

2533 

2 704 

2660 

Title 

TOTAL FOR PROGRAM ELEMENT 

Electro-Optical Collection/ 
Reconnaissance (COMPASS SEVEN) 
Radiation Intelligence (RINT)  1,050 
Interim Tactical ELTNT 
Processor (ITEP) 
Advanced Reconnaissance 

Sensor (ADRES) 
Electronic Warfare Support 
Measures (2WSM) 

Electronic Warfare/Close Air 
Support Joint Test (EW/CAS) 
Tactical Electronic Reconnais- 2,955 

sance Sensor (TERF.C) 
AAQ-X Infrared Sensor 

Total 
FY 1981 FY 1962 FY 1983 FY 1984 Additional Estimated 
actual Estimate Estimate Estimate to Completion Costs 

14,*55 11,357 7,695 23,781 Continuing Not Applicable 

3,150 4,900 3,395 6,000 Continuing Not Applicable 

1,050 66? 0* 0* 
4,200 1,500 10C 500 0 10,000 

0 2,200 2,000 5,500 10,200 19,900 

0 0 0 2,981** 9,219** 12,200'* 

3.50C 390 0 0 0 9,700 

2,955 1,700 1,700 1,90 4,200 25,500 

0 0 0 6,900 26,200 33,100 

*  Project transferred to Tactiv.il Cryptologlc Program, Program Eieaent 35885G, in FY 1983. 
** Action being taken to transfer project to the Tactical Cryptologic Program. 

(,J>  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED;  Projects in this program element support Al» Force operating com- 
mands' reconnaissance requirements by providing engineering development of airborne and ground equipment used to collect, 
record, öxnd process imagery and electronic warfare d*ta for operational forces. 

(u>  BASIS POP FY 1983 RDT&E REQUEST:  This request includes funds for the develonaent of airborne squipment for such 
aircraft as the RF-4C and RC-135 and includes electronic, optical, lager, and infrared sensors, along with their associate 

data links rnd ground equipment.  An example is the Tactical Electronic Reconnaissance System.  Cost «stierstes for 
conduct of these projects are based on best engineer!ig estimates by experienced personnel In the Aeronautical Systems 
Division and Electronic Systems Division of Air Force Syitems Command. 
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Program Element:  $6471OF 

DOP Mission Area:  TIAEA for Tactical Air Wcrfare, #327 

(U) COMPARISION WITH FY 1982 DESCRIPTIVE SUMMARY; 

• FY 1981 FY 1982 
Estimate Estimate 

RDT&E 14,9C0 13,300 
Procurement (Other) (?E 27213F) 4,700 

(U) CTHEU APPROPRIATION FUNDS: 

20,034 Procurement (Aircraft) (PE 27213F) 490 
Procureaent (Other) (PE 27213F) 4,/52 6,114 

Title;  Reconnaissance Equipment 

Budget Activity:  Tacclcal Programs, #4 

17 1983 
Estimate 

19,900 

; t 1984 

Estimate 

Total 
Additional    Estimated 
to Completion Costs 

Continuing Not App! icsble 

1,889 104,862* 
iO,36G 

*  Includes $25.OM Initiated by Congress in FY i#81 for buy of ad-Mtional sit Tactical Electronic Reconnaissance Senso. 
Systems. 
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Program Element:  #64710F Title:  Reconnaissance Equipment  
DOD Mission Area: TIARA for Tactical Air Warfgre, 1327 Budget~Activity: Tsc11 ca 1 ProgrMM~ jj 

(It) DETAILED EACKGROUND AND DESCRIPTION:  Project* in this Progras» Element provide improvements to existing capabilities 
find  provide new operational capabilities to collect, record, and process Imagery and electronic warfare support measure 
data for operational forces. These projects are primarily responsive to the reconnaissance and electronic warfare support 
requirements of the Tactical Air Forces, Strategic Air Comiuand, and the Electronic Security Command.  Airborne equipment 
includes electronic, optical, laser, an4 infrared sensors and theli associated data links. Ground equipment includes 
data processing and dissemination.  While moat systems developed und,-r this Program Element become engineering prototypes 
for follow-on production, several projects develop unique intelligence gathering sensor systems to provide data required 
for design and development of new systems. 

(U) RELATED ACTIVITIES:  All projects in this Program Element are coordinated as appropriate with the Services and/or 
ths National Security Agency groups Involved In reconnaissance and electronic warfare activities.  PE 637*3F, Electro- 
Optical Warfare, Rnd PE 63208F, Reconnaissance Sensors/Processiug Technology, provide advanced development technology 
Inputs to this Program Element.  The Interim Tactical Electronic Intelligence Processor is being developed in coordina- 
tion with the *ny TENCAP Office.  An electro-optical intelligence receiver for intelligence collection is being developed 
in conjunction with the Defense Intelligence Agency and the Defense Advanced Research Projects Agency.  Procurement 
funds foi aircraft modifications resulting from this program^ such as the Tactical Electronic Re"onnaisss:nc« (TLR£C) 
System, ar<a provided by PE 27213F, RF-4C Squadrons.  Procurement funds for ground exploitation facilities, such at? TEREC 
processing, are generally provided by PE 27431F, Tactic*! Air Intelligence Systems Activities ar»d PE 27213F, RF-4C 
Squadrons.  Planned new sta'ts in sens-jr development will eddreus requirements for senior capabilities for advanced 
tactical air reconnaissance systems developed under PE 63239F. 

(U) WORK PERFORMED BY:  Responsible Air Force agencies of the Air Force System» Command include the Aeronautical Systems 
Division, Wright-Patterson AF2, OH and the Electronic Systems Division, Hanscoa AF», HA.  The major contractor« are: 
Texas* Instruments, Dallas, TX - ground processing; AMECOM Division of Litton Industries, College Park, MD - electronic 
recornaid3ar.ee seno>r; and Vougftr. Systems Division, Crand Prairie, TX - electro-optical systems. 

<u> PBOCRAH ACeOHPLIS'SHSHTS AKD FUTURE PROGRAMS: 

l" ^^ FY 198). and Prior Accomplishments:  Examples of accomplishment within this program etement undsr completed pro- 
jects Include:  an advanced aerial color *.ilm processor; a medium-altitud* cemera; an improved infrared sensor for the 
RP-4C; an airborne digital data set for film annotation- a special purr-?«* airbornr las*r sensor; and the interface for a 
slewable sensor and la&er designator on the RF-4C.  other aceompliahaents within currently existing projects are: 

Electro-Optical Collection/Reconnaissance (Project li!>3) - The development and initial deployment of a scientific 
and technics! dual-band (visual and iafrared) electro-optical stmsor for the RC-135 and the development of an advanced 

'  Design initiation of a high sensitivity, lov-anergy las«.r detection 
system for employment on j 

—' •** 

(U) Interim Tact4,a 1 ELINT Processor (ITEP) (Project 2096) - The ITEP has beer, developed by the Army and Air Force aa a 
transportable system th&t will receive, process, coirelate, and disseminate Electronic Intelligence (ELINT) data frcm a 
variety of collection resources.  Toe Air Force has f elded t^w system *»  s testbed for deveiopmeat oi thlWi  correlation. 
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rrogram Element:  *64710F Title:  Reconnaissance Equipment  
DOD Mission Area;  TIARA for lac Meal Ait Warfare, »327 Budget Activity:  Tactical Programs, 1ü 

The firsi system was delivered to the Army in September 1979. The Air Force unit was delivered in May 1930.  User train- 
ing is being provided for operations and maintenance of the facility; however, contractor support is required to maintain 
the best commercial practice hardware.  Headquarters, Tactical Air Command has praised the ITEP performance and identified 
a nned to upgrade the system from testbed status to operational states. This will r2quire the addition of a tactical 
user's terminal. 

(U) Electronic Warfare/Close Air Support (EW/CAS) Jcint Test/Project 2533) - Phase 1. ..he Tactical Communications Jam- 
ming (TCJ) phase, testing began October 1973 at Eglin AFB, FL.  The first four tests oi the TCJ phase Wl  provide data 
on the effort«* of jamming on specific communication links.  The last two tests of this phase consisted of Electronic War- 
fare (EW) versus Close Air Support related Command, Control and Communications (C^), £W versus combined Arm C^B and a 
large scale EH versus combined arms C3 and large scale EW vs tactical C^ tests in conjunction vith a Joint Exercise, 
Gallant Eagle 80.  Phase 1 resting was completed in March 1980 and the test report published in December 1980.  Phase II, 
the Air Support Operations (ASu) Phase, testing began Novemeber 1980 at Nellis AFB, NV.  Phase II  examined close ^ir and 
attack helicopter support operations in a high-der.jity EW/Air Defense environment ior evaluation of C^ and stiike tech- 
niques; ground and air defense suppreasion coordination and procedures were also addressed. 

(U) Tactical Electronic Reconnaissance (TEREC) Sensor (Project 2704) - Developed the prototype Tactical Electronic 
Reconnaissance sensor system for tht RF-4C, <n d tKanstioned it to production.  Initiated development of software neces- 
sary to integrate the Tactical Electronic reconnaissance d«5t* iink receivers with the gronnd processing equipment.  Ini- 
tiatei development o^ software for the TEPEC remote terminal (TRT). 

2 ,  (U) FY 1982 Prog ran;_ 

Electro-Optical Collection/Reconnaissance (project 115S) - The capability to collect data on electro-optical (E<*0) 
associated threat systems will continue to be developed.  Efforts will include edeployraent of the dual-band sensor in a 
RC-135 aircraft; completion of   testing of a\  advance JcapablHty; *nd, completion of design 
and testing the high sensitivity, low energy laser detection system.  A five year E-0 investment strategy will be updated. 

(?j)  Interim Tactical ELINT Processor (I^EP) (Project 2096) - Procure a Tactical User*« Terminal (TUT) and continue soft- 
ware support. 

(U) Advanced Rectnaifta^ce Sens>r (Project 2337) - Initiate engineering development of an advanced imaging system based 
on technology wnich has completed advanced reconnaissance sensor is in support of the Tactical Air Forces' requirement for 
a electro-optical system which provides wide field-of-view, high resolution, near-real-time coverage.  Initiate generation 
of a data r* e for use in an Automatic Target Recongnizer. 

(U)  Electronic Warfare,Close Air Support (LW/CAS) Joint Test (Project 2533) - Complete Phase II tedtin^ and prepare re- 
ports sad briefings. 
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Program Element:  #6471QF 
DOD Mission kree:     ITARA for Tactical Air Warfare,, #327 

Title:  Reconnaissance Equipment  
Budget Activity:  Tactical Progrgrs, #4 

Tactical Electronic Reconnaissance (TEREC) Sensor (Project 2704) - Complete the software necessary for integration 

of the TEREC data link receivers rith processing equipment.  Continue development of software for the TEREC Remote 

Terminal (TRT) and development of zapability.  The sensor will be upgraded to accommodate the 
increasing capabilities and exotic signals of current' and anticipated threats. 

(U) Difference in total program is congressional deletion of funds for Project 2501. 

3  (U) FY 1983 Planned Program: 

i Electro-Optical Collection/Reconnaissance (Project 1155^ - A new development will be initiated for an electro-optical 
system or Data collection on 'will be continued. 

(Ü) Interim Tactical ELIOT Processor (Project ?096) - Software improvements will continue in response to a changing 

threat ard collection capability.  Follow-on software integration concepts for applications of the Tactical Air Forces 
will be developed.  This activity will be limited to studies of the feasibility of interfaces with other tactical collec- 
tion platforms. The system will be deployed for Operational Demonstration and Evaluation in field exercises. 

(U) Advanced Reconnaissance Sensor (Project 2337) - Engineering development of the Advanced Reconnaissance Sensor and 

development of a data base will be continued and teut planning will be initiated. 

(U) Tactical Electronic Reconnaissance (TEREC) Sensor (Project 2704) - Continue integration of TEREC and its associated 
ground processor, development of data link encryption capability and sensor update.  Complete the software for the TEREC 
Remote Terminal (TRT). 

(ID The difference in trjtal program cost represents delay in planned initiation of Project 2660, deletion of funds 

for Projects 1156 and 2501 due to their transfer to the Tactical Cryptulogic Program, and unprogrammd cuts to other 

projects during the budget formulation process. 

4. (U) FY 1984 Planned Program; 

Electro-Optfca! Collection/Recon;aissance (Project 1155) - Continue development of the electro-optical sensor system 

for a land data collection on\ 

(U) Interim Tactical ELINT Processor (Project 20rt) - Software improvements will continue in response to a changing 
threat and collection capability. Operational Demonstration and Evaluation of the software integration concepts will 
continue on the fielded system.  Testbed system projected for update to operational *tatun with initiation of procurement 
for a second system. 

(U) Advanced Reconnaissance Sensor (Project 2337) - Engineering development of tb«* Advanced Reconnaissance Sensor and 
data base generation will, be continued. 
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Program Element:  I6471CF 
DOD Mission Area: TIARA for Tactical Air Warfare, »327 

Title: Reconnaissance Equipment 
Budget Activity: Tactical Programs, #4 

(U) Electronic Warfare Support Measures (Project 2501) - This project will be moved to the Tactical Cryptologic Program. 

(U) AAQ-X Infrared Sensor (Project 2660) - Initiate definition and development specifications for a small volume, low 
weight, steerable Forward Looking Infrared (FLIR) System for a near-real time passive sensor with a day/night capability. 
Systems to be based on infrared focal plane array technology and processing techniques now in development in Progrcm 
Element 63208F, Reconnaissance Sensors/Processing Technology. 

Tactical Electronic Reconnaissance (TEREC) Sensor (Project 2704) - Integration of the TEREC airborne and ground ele- 
ments will be completed. Update of software to countei current threat emitters will be continued. t 
.will be tested. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones:  Not Applicable. 
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FY 19f3 RDT&E DESCRIPTIVE SUMMARY 

Program Element? #64715F 
DoD Mission Area:  Air Warfare Support» #225 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number  Title 

TOTAL FOP PROGRAM ELEMENT 

Title:  DoD Physical Security Equipment-Exterior {Erg  Dev) 
Budget Activity:  Tactical Programs, #4 

FY 1981 
Actual 

19,736 

F* 1982 
Estimate 

7,870 

FY 1983 
Estimate 

18,595 

7Y 1984 
Estimate 

12,120 

Total 

Additional     Estimated 
to Completion  Costs ___ 

24,800 130,300 

(U) BRIEF ÜESCRIPTION OF ELEMENT AND MISSION NEED: This program supports the development of the Department of De.ensa 
Böse and Installation Security System, a standardized net of components, interfaces, and methodology for creation of 
exterior physical security systems, by accomplishing full-scale development tasks in threo functional areas: detection, 
command and control, and imaging. A Department of Defense neoi exists- for a family of standardized modular equipment, 
integrable into system configurations to provide a lwvel of security in consonance with the deployment mode, threat 
level, and sensitivity of the asset being protected. 

(Ü) BASIS FOR FY 1983 PDT&E REQUEST: Includes fund«! to complete engineering development of those system components 
intended for the Total Base and Installation Security System, to initiate engineering development of those system compo- 
nents which will complete advanced development during Fiscal Year 1982, and to continue engineering development of other 
items which were initiated in prior years. Primary emphasis will be placed on detection (sensor) subsvsteras and imaging 

subsystems.  Cost estimate based on inputs fr.an various government agencies perfo-ming these development efforts. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

Procurement (Other)(27596F) 

(U) OTHER APPROPRIATION FUNDS: 

Procurement (Other)(27596F) 

FY 1981 

19,900 

FY 1982 

Estimate 

8,000 

FY 
Es 

1983 
.imate 

Fx 1984 
Estimate 

17,950     12,203 

19,400 

39,429 

Total 
Additional     Estimated 
to Completion  Coats 

23,900 130,100 

Continuing   Not Applicable 

17,516     10,78*    21,820    70,953   Centreing   Not Applicable 
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Program Element: #64715F 
DoD Mis8ion Area: Air Warfare Support, #225 

Title:  DoD Physical Security Equipment-Exterior (Eng Dev) 
fcudget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION: This program responds to Secretary of Defense direction contained in Department 
of Defense Directive 3224.3, 1 Dec 1976, which designates the Air Force as executive agency for the development of stan- 
dardized exterior physical security equipment &iid cystemri for the protection of bases and installations. This program 

will provide pre-production equipment and subsystems, and through test and evaluation, production specifications for the 
Base and Installation Security System equipment *cr the four Services. The engineering development tasks consist of 
optimisation of the overall system configuration through conduct of component, subsystem, and system testing, and nrepa- 
ration of production specifications. Under the Initial Base and Installation Security System efforts, production speci- 
fications were finalized for equipment which provides medium level security for small permanent locations and a partial 
-ystem capability for selected resources deployed in a semipermanent mode. The Total Base and Installation Security 
System ohjactives are wo provide a capability for high level security, against all threat levels, for resources in the 
tl-ree deployment roodea: permanent, semipermanent, and mobile. The system will consist of four functional areas, each 
comprised of variout modular components, capable of being integrated in various combinations and configurations to meet 

al Defense user requirements on a world-wide basis. Facilities and developments of other Services, government agencies, 
and comire.c'iL? industries will be used to the maximum to insure that duplication of offort Is avoided. 

(U) RELATED ACTIVITIES: Advanced development taska including equipment prototypes, development of technology base, »nd 
development testing are accomplished under Program Eleraent 63714F, Department of Defense Physical Security Equipment - 
Exterior (Advanced Development). Procurement of physical security equipment is accomplished using Other Procurement- 
Air Force funding un<*sr Program Element 27596F, Air Base Defense System. The Base and Installation Security System 
equipment will be designed for interoperability with the Army interior security system (Facility Intrusion Detection 
System) and tha Army tactical sensor system (Remotely Honitored Battlefield Sensor System). Management oversight of 

the physical security equipment programs is provided by „he Department of Defense Physical Security Equipment Action 
Group with thfc Chairperson residing in the Office or the Under Secretary of Defense for Research and Engineering. 

^ MORE PERFORMED BY: This program is managed by the Physical Security Systems Directojca;,«. Electronic Systems Division, 
Hanscom Alt Force Base, MA. Department of Defense agencies performing development _*SKS are; Rome Air Development 

Center, Grift'iss Air Force Base, NY» Army Mobility Equipment Research and Development Command and Army Night Vision 
Laboratory, Fort Bel/oir, VA? Army Waterways Experimental Station, Vicksbur^ M-j Naval Avionics Center, Indianapolis, 
IN? Naval Ocean Systems Centsi, -an Diego, CAj and the Naval Coastal Systems Center, Panama City, FT«. In addition to 
t.iese Defense agencies, the Department of Energy/SANDI*,. Labor«t^rie«, Albuquerque. NM performs engineering development 
tasks and the Analytical 3y3tomt Engineering Corporation tasisti* in the system engineering support and integration task. 
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Program Element #64715F 
DoD Mission Area: Air Warfare Support, »225 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

Title: DoD Physical Security Equipment-Exterior (Eng Dev) 
Budget Activity: Tactical Programs, #4 

1. (U> FY ?98i and Prior Accomplishments: All of the items undergoing development for the Initial Base and Instal- 
lation Security System capability have completed engineering development. These include a buried line sensor, perim- 
eter fence sensor, closed aircraft shelter se.isor, above grcjnd barrier censor, wide area sensor, boundary alarm 
assessment segment, And sensor data transmission and display segment. 

2. (U) FY 1982 Program: The program provides for continued full-scale development of the following items: electromag- 
netic point sensor, mobile individual resource protection sensor, video frame storage* element, and magnetic/seiemic 
line sensor signal processor. Full-scale development has started on the portfcd coaxial cable line sensor. The perma- 
nent individual resource protection sensor is expected to complete full-scale development in Fiscal Year 1932. 

3. (U) FY 1963 Planrid Program: The program provides for continuation of full-scale development of the Total Base and 
Installation Security System coTspon<snts and subsystems. These include the mobile indivdual resource protection sensor, 
ported coaxial cable sensor, electromagnetic point sensor, and open shelter aircraft sensor. Initiation of engineering 
development is planned for the pyroelectric vidicon camera and infrared charge coupled device fence sensor. The 
decrease in the Fiscal Year 1983 procurement funding level is due to the delay in procurement of the ported coaxial 
cable sensor. 

4- (U) FV 1984 Planned Program: The program provides for continuation of full-scale development of the Total Bane and 
Installation Security System to incJude the slectromagnatic point sensor, foliage penetration radar, infrared charge 
coupled device fence sensor, pyroelectric vldicon camera, and open shelter aircraft senior. The mobile individual 
resource protection sensor and the poxted coaxial -:abie sensor are expected to complete full-sc&ie development in 
Fiscal Year 1984. 

5. (U/ Program to Completion: This program will piovide type C (production) epecificationa for fully competitive pro- 
duction of a family of wod-ilar electronic equipment, capable of beirg integrated in various system configurations to 
meet Department oC Defense and Service requirements for physical security. :.» requirements for exterior physical 
security are validated, development tasks will be assigned to the Air Force by the Under Secretary of Defence for 
Research and Engineering to satisfy the requirement. 

6. (U)   MILESTONES:     Not  Applicable 

7. (U)   RESOURCES:       Not  Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I64724F 

(U) RESOUHCES (PROJECT LISTING) '$ la thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

2*62   COMPASS CALL Development 

2677   C3CM Development 

2/26   Electromagnetic Combat Support 

#372 
Tit 

B 
le: Tactical C* Countermeasur s 

and Counter C-% udget Activity: Tactical Programs, #4 

ousands): 
Total 

FY 1981 PY 1982 FY 1983 FY 84 Additional Estlraateu 

Actual* Estimate Estimate Estimate to Completion Costs 

20,271 10,455 18,9/6 27937 Continuing Not Applicable 

20,271 5,800 4,60C 3,900 Continuing Wot Applicable 

1,000 9,100 6,300 Continuing Not Applicable 

3,655 5,276 17,75/ 11,600 38,350 

* $10,500 addeci by FY 1981 Supplemental Fadget Requeat 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED;  To accomplish doe ai* support, interdiction, and counter air mis- 
aicn, the Tactical Air Forcea (TAF) require & command, ccntrol, and communications (C3) couutermeaaures capability. The 
TA* _ J We must improve the TAF'a^capability to sup- 
port and protect friendly forces. A key irrtrument to 'mprove the TAF'a capability is the ability tok 

1 This program provides for the engineering development of new C^ 
countermeasurea equlpn.rnt for tactical electronic combat ^pplicaticns. 

BASIS FOR «*Y 1933 RDT&E REQUEST:  The Air Force completed a concept definition in FY 1979 for Ms SC-U0Hf       ~j 
jamn>i.i& aircraft a.»  partial fulfillment oi "he  misrion need.  The definition propoces a time-phased solution.  This pro- 
gress include* all the efforts that require engineering development  These efforts are to be added to a baseline capa- 
bility installed on the EC-130J» aircraft.  Tne firjt baeeline aircraft are being delivered In FY 198*..  To complea^nt 
the"       capabili?  of the EC-130H afrcrafr, the Air Force Identified a need for% 

_j Giound-baaed jamming ami deception ayst m* are also needed ror 
defense ot friendly aaaeta from enemy air attacks.  To protect friendly coomunlcar ions and complement our anti-Jam com- 
munications fixes, the Air Force identified an urgent requirement for a 

1 The FY 1983 requeat is baaed en Ait Force System« Command pricing mo^-la.  Fcr the £C-i30H_       Jammer 
program It *ncSudei continued development of thfe mission simulator, the [~ subsystem, and updatea to exciters 
ord transmitters; continued definition oi improvements to eigna, acquial:lon and aialysla subsystems; and initial develop- 
ment of a new?_ "leubMyate*.  Development of a C* counts.measures ulni-drone will begin in FY 
1.983 vith competitive "fly-uff" and quality assurance testa ui the j:>oö?ng systes  Quick reaction capability (QRC) 
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[Program Element: #64724F 
DOD Mission Area: Escort, S:and-off and Counter C^t #372 

Title:  Tactical C^ Countermeasurcs 
Budget Activity: Tactical Programs» # 4 

development of e  mini-drone capability f or {_ JvilJI cont^nu*»*  The Air 
JForce will also continue development of a ground-based jamaing/deception system» an analysis system fcr evaluation of 

and a C^ countenneasures operational support data base.  Defini- 
tion and engineering development of a CJ countermeasures battle management data display system will begin« 

j(U) COMVARISQK WITH FY 1982 DESCRIPTIVE SUMMARY: 
Total 

FY 1982  FY 1983  FY 1984  Additional    Latlaate, 
FY 19°1  Estimate Esuirate Estimate  >.< Completion Costs 

RDT&E 9,800 12,300   9,800 Continuing Not Applicable 

'(U) ^THE R APPROPRIATION FUN»..J: 

Additional 
to Completion 

Project 
Number 

FY 1581  FY 1982   1-Y 1983 FY 1984 
Title                           Actual   Estimate  Estim&r.« Estimate 

Total                  J 
Ebtlnar-d                  | 

Costs                                              ! 

Procurement (Alrcr/ift) (PE 27253F)* 

2462 COMPASS CALL Development            59,018   22,166    ir,&35  29,497 

w Includes wodlticatlons and initial spares 

827 

i 

Continuing Net Applicable            j 

1 
1  "? 

i 

i 
■ 

1 \ 



Program Element:  # 64724F 
DOD Mission Area:  Escort, 3tand-off und Counter C^, #372 

Title:  Tactical cß  Counterceasures 
Budget Activity: Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION: The Air Force C^ countermeasures program includes both offensive capabili- 
ties tö deny» disrupt, deceive,_and exploit the enemy's C^ network and defensive capabilities to protect friendly C^ 
systercs«  The EC-IJüHL.        Jamming platforu is an offensive system to counter the[_ 

"Of£-the-sh«if" equipment and technology were used to modify C-13f' aircraft to field a C-* 
ccun'eroe/**ure capability in the near term. This program is vesponsible for engineering developments to counter new 
targets and keep the EC-130H a viable system throughoutu        1 It also funds development of a missiou simulator to 
help the mission crew train and maintain proficiency. To support air operations penetrating into enemy territory beyond 

vthe effective jamming range o.f the_        EC-l'sOH, a n^w capability is required.  Following informal evaluations of 
such systexua as the EF-lll, self-protection (infernal or podded) jamming systems, end mini-drones, the Air Force decided 
to field a system in the near-term using low-risk technology. The mini-drone was identified as a particularly promising 
and cost effective candidate. A mini-drone capability is also being developed in this program for 

(the Air Force has placed a high priority on this effort and Hill use quick reac- 
tion capability (QRO procedures to field a system as soon as possible. The goal for *.n 

' The same mini-drone platform will be used for both the C3 countermeasures system and the£ 
The ground-baaed CJ countermeasures systems developed in this pioeram provide both offensive 

and defensive capabilities.  These systems fc-illf" „        „    . ) 
counter friendly C-* links t, provide a realistic testing and training environment, analyse the , 

provide a C-* countermeasures operational support dfti a base to support &H C* 
countern»easi res programs, and provIV;; a battle management system for coordination and integration of all C^ countermea- 
sures efforts. 

(U) RELATED ACTIVITIES:  The Air Forco production manager (Air Force Logistics Command) and development manager (Air 
Force Systems Command) for tha AC- 130H cerate with a tomt agreement for interface and configuration control to ensure 
•.hat new equipment can be incorporated into operational use.  Air Force Systems Command is responsible for production 
and development of both the mini-drone prcgrame and the ground-based systems.  Thie program will build upon technology 
idemonstrated in PR 63/18F, Electronic Warfare Technclogy.  It will also draw upon technology d^velopel In PE 63749F, 
C^ Countsrmeasures Advanced Systems - a  newly formed Program Element.  Technology that satis"it; similar re<;uiremeu? s 
for other systems may be drÄ.n upon, such as those in PE 62204F, Aerospace Avionics, PE 62715A, Expendable Jammers; and 
PE 632$4N, Tactical C5 Countermeasures.  This program provides engineering development for ?E 27253F, COHPASS CALL; PE 
28021F, Electronic CotaHat Support; and PE 27246F, Expendable Drones. 

^u) WORK PERFORMED BY:  Aeronautic«! Systems Division, Wright-Patterson AFB, OK - management of program to develop la- 
yrovenenrs to fcC-UGK an'i to develop &nd acquire mini-drone syst^«c: Electronic Systems Division, Hanscom AFB, MA - 
Management of program lo develop and acquire ground-based systems; Air Force Wright Aeronautics Laboratory, Wright-Pst- 
terstn. Ard OH and Rome Air Dev« loot tat Center, Rome, NY - .echniquea developments for C* Countermeasures; and Air Force 
Lofittics Coa&and, Wright-Patterson AFB, 01'  ~  aanageaenc of tne EC-130H modification program. 
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Title:  Tactical C3 Countermeasures Program Element:  464724F 
DOD Mission Area". Escort, Stand-off and Counter C3, #372 Budget Activity: Tactical Programs, #4 

^U> PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1* (y) FY 1981 and Prior Accomplishments: 

Compass Call Development (Project 2462) - In FY 1979 the Air Force ccapleted the definition phr.se of the 
EC-103H, conducted a test and evaluation of an improved receiver-analyzer, and began development of a 

' The Air Forca continued development of this Jammer*~and began develop- 
ment of a mission simulator to support mission aircrews in FY 1980. The FY 1981 Air Force program continued development 
of both the and the mission simulator and began development of a 
subsystem. 

(U) C3CM Development (Project 2677) - Not Applicable 

(U) Electromagnetic Combat Support (Pioject 2726) - Not Applicable 

2. (U) FY 1982 Program; 

r COMPASS CALL Development (Project 24S2) - Thc[ fwlll complete development 
and  testing i.n FY 1982 as will the hardware and software de*ig£ :iv.-'  «ysteit integration of the mission simulator.  Develop- 
ment of the second pnstse of tht subsystem will begin. Definition of Improvements to signal acquisition 
and analysis subsystems and updates to ewclters and transmitters will be started.  The definition of a new jammer sub- 
system to counter anothöi ^                  will also begin. 

C3CM Development (Project 2677) - Begir: development using quick reaction capability (QRC) procedures of a 
mini-drone capability for" * The original authorization for this effort was 
in the Descriptive Summary for PE • 4746F, Expendable Drones. 

Electromagnetic Cojitat Support (Project 2726) - Definition <»nd initial engineering development of ground- 
baaed jaa»lng/deceptlon system and >n analysis system for evaluation of' 

""* Engineering development o* C3 countermeasures operational auoport data bast. 

3* (v)   FY 198J Planned Program: 

COMPASS CALL Development (Project 2462) - The mission simulator will be delivered to the field.  The Air 
Force * ill continue dev«lop*ent of the j~ J*'.:bsystea and updates to the exciters and transmitters as well as 
definition of signal acquisition and analysis subsystem Improvements.  Development of the new" ljam»er 
tub*ystem will begin. 

C3CH Development (Project 2677) - Begin development of C3 ountermeasures mini-drone.  Activities wi)i in- 
clude Industrie? survey of current capabilities followed by multiple course I awards fcr competitive "fly-off and quality 
assurance teats of jammer syaten. Coitlnu« QRC development of a mini-drone capability for 
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Program Element: I64724F 
DOD Mission Area: Escort, Stand-off and Coi-nter C3, #372 

Title: Tactical C3 Countermeasures 

mini-drone for 

Budget Activity: Tactical Programs, H 

— The same platform will be used for both these :ask-.  degin definition of alternative methods to the 

(U) Electromagnetic Combat Support (Projact 2726) - Continue engineering development tasks begun in FY 1982. 

The Air Force will begin definition and engineering development of C-" countermeasures battle management systems.  The 
increase in FY 1983 funds frca $9,800 to $!7,»91 reflects the results of the <*ir Force definition of requirements for 
ground-based C3 countermeasures systems.  This definition was cowpltttd in Spring 1981.  The funding requirements, 
therefore, are only now being presented. 

*• (U) ?Y 1984 pla"ned Program: 

COMPASS CALL Development (Projact 2462) - The Air Force will complete development of thef J 

subsystem and updates to the exciters and transmitters.  New develonments for the aircraft will be incorporated into 
the mission simulator.  Development of the| _Jwill continue aod development of the improvements 
to the signal acquisition and analysis subsystems will begin. 

C3CM Development (Iroject 2677) - Continuation of competitive "fly off" and quality assurance tests of the 
jammer system.  Completion of development of mini-drone capability for 
Continued definition of alternative meant» forT J 

Electromagnetic Coabat Support (Project 2726) - Continuation of all previously started engineering develop- 
ment tasks as well es   Initiation of development of *n 1 

c>.   (U) Progr&m to Completion:  ThU Is a continuing program. 

o. (U) Milestones:  Not Applicable. 

7. (U) Resources:  Not Applicable. 
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Project: »2677 
Program Element: I64724F 

DOD Mission Area:  Escort, Stand-off and Counter C3, #372 

Tit1?:  C3CM Development  
Tit!*: Tactical C3 Countenaeasures 

Budget Activity Tactical Prug*3&st #4 

DETAILED BACKGROUND AND DESCRIPTION:  In 1979 the Air Force identified a requirement for a C3 countermeasures capa- 

bility to support air operation»k I 
aircraft. While numerous possibilities, such ao the EF-lil, self-protection (internal or podded) jamming systems, and 

mini-dronea, were explored to satisfy this requirement, a pragmctic approach wes taken to field a system lc the near-term 
using low-risk technology. The »rini-drone was identified as a particularly promising and cost effective candidate.  The 

mini-drone system will be targeted against such things as _ 

"1 This protect 

will also evaluate the requiremert for and fund the development and acqusition of a^_ _] 

capability for penetrating aircraft. 

In 1982 the Air Force identified an urgent requirement for a capability to 
We have thui far given the eneay 

Following a review of currently 

available technology, the mini-drone was determined to be the only viable approach in tSe near term.  Due t,.- the urgency 

of obtaining this capability the Air Force will use quick reaction capability (Q*C) procedures for thif development to 
achieve an IOC,in FY 1984. Coneat rently the Air Force will review alternatives to the mfnl-drone for »id and far term 
approaches to [_ ' 

RELATED ACTIVITIES:  The efforts» In this project will complement the capability of the EC-130H[ 
measures aircraft ny placing the mini-drone jamming system in!" j Due 

_JC^ counter- 
to the' 

Development and production of the alnl-d.'one systems will be managed by Air Force Systems Command.  Technology and 
"lessons-learned" from developaent of the EC~13GH^_       Jalr«:i»f» will be incorporated into this project.  Thle f.o- 
ject build* upon technology demonstrated in PE 63718F, Electronic Warfare Technology   It will also draw upon technology 
developed In PE 63749F, C* Countermeasures Advanced Systems - a newly formed Program Eleaent.  Technology that satisfies 
similar requirements for other systems nay b« dra*m upon, such as those in PE 62204*, Aeroapac  Avionics: PE 62715A, 

Expendable Jammers; PE 63214N, Tactical C3 Countermeasures; PE 633G3N, Electromagnet 1. ? Ra<Uat W2f« Soever Elimination; 

and PE 63?5:>A, Tactical Electronic Countermeasures Syatens. 

<U' WORK PERFORMED aY: Aeronaut lcai Systems Division, Wright-Patteraon AFB, OH - tsanageaent of dt v«lopwent and produc- 

tion programs; Air Force Wright Aeronaitlci« Laboratory, Wright-Patterso^ *FB, OH - technics-n development for C3 Counter- 
maasiTas. 
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Project: # 2677 Title:  C3CM Development  
Profram Element: I64724F Title: Tactics! C3 Gounteraeaaures  

DOD Mission Area: Escort, Stand-off and Counter C3t ft? 72 Budget Activity: Tactical Programs, #4 

(U) PROGRAM ACCOMPLISHMENTS ANP FUTURE PROGRAMS: 

1. (U) FY 1981 an4 Prior Accomplishments: Not Applicable 

2*    FY 1932 Program: Begin QRC development of mi ii-d^one for[" | The 
orginaraut.horii:atlon for this et fort was In the FY 1982 Descriptive Summary for PE 64746F, Expendable Drones. 

-1,    FY 1983 Planned Program: Begin development of mini-drone C3 countermeasures system. FY 1983 activities will 
Indue industry survey for "off-the-shelf" capabilities followed by multiple cnntract award for competitive "fiv-off" 

L  and quality assurance test*« Qf jammer system. Continue QRC development of mini-drone capability for 
J The same platform Jill  be u«ed for both them* requirements.  Begin definition of alterna- 

tives to the mini-drone for£ 

*•   c Ö LJSJ Planned Program:  Continuation of competitive "fly-off" test and quality assurance tests o* jammer system. 
Completion of QRC development of '«Inl-drone capability. 

5. (U) Program to Completion:  This Is a continuing program. 

6* (U) Milestones:  Mot AppllcaM«. 

7. (U) Resources: 

FY 1981   FY 1982   FY 1983   FY 198*   Additional 

Actual    Estimate  Estimate  Estimate  to Completion 

ROT it 1,000 9,100 6,500 Continuing 

Total 

Estimated 
Coats 

Not applicable 

8.  (Ü) Comparison with FY igtaj Descriptive Summary 

RDTiE 

FY 1981 
FY 1982 
Estimate 

FT 1983 
Eat'„mate 

5,200 

FY 1984 

Estimate 
Additional 
to Comjlatlon 

Continuing 

Total 
Estimated 

Costs  

Hot Applicable 
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Project: #2726 
Program Element: #64724F 

DOD Mission Area;  Escort, Stand-off and Counter C3, #372 

Title: Electromagnetic Combat Support 
Title: Tactical "C^ Countermeasures 

Budget Activity: Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION:  The Air Force C3 Countersaeasures program Includes requirement»« for both of- 

fensive actions against the ei.eiay's C^ links and rets and defensive actions to protect friendly C-* systems.  Project 

2462 and 2677 in thifl program element (PE 6472^?) provide offensive capabilities 
~\  This project funds ground-based systems to provide both offensive and defensive capabilities on the 

Specific developments In this project include counters to'w 

counters to friendly ('»•* nuts to provide a realistic testing and training environ- 
ment; sy&tems to analyze theT "^ development of ar> operational 

C^ countermeasures support data base to sjpport all C* couuteraeasures programs; development^ of C-* countermeasures 
battle management system; and development of'^ 

RELATED ACTIVITIES:  Due tc their nature and operating location, these ground-based C-* countermeasures sybtems 

will support and  complement both the EC-130H ""        «ivcraft and" olni-drones developed in other projects Jn 

the program element.  Development «nd production of the ground-based systems will be by Air For^e Systems Command. 
Electronic Security Command will operate *.:■' maintain the systems In support of the the-itsr commander. This project 
builds upon technology demonstrated in PE 63718F, Electronic Warfare Technology.  It will also draw upon technology 
developed in PE 63749F, C Counter.aeasurcs Advanced Systems - a newly formed Program Element.  Technology that satisfies 
similar requirements for other systems may be drawn upon, puch as those in PE 62204F, Aerospac - Avionics; PE 62715A, Ex- 
pendable Jammers: and PE 63214H, Tactual C-* Countermeasur^«.  This project provides engineering development far PE 

28021F, Electronic Combat Support, where procurement funda «re programmed for FY !985 and beyond. 

(U) WORK PEFFORMED BY; Election!" Systems Division, Hanacom AFB, HA - management of development and production programs- 
Air Pore" Avionics Lab, Wright-Patterson AFB, OH and Rome Air Development Center, Rom«, NY - technique development for C-* 

c ntnterme"«suf'fc.a. 

^U) PROGRAM ACCOMPLISHMENT AND FUTURE "RQCRAHS: 

i. (Ü) FJ 1981 agd Prior Accomplishments  K t Applicable. 

2. KY_ i^^2 JPro^ram:  Definition and Initial engineering developoeut of jfronnvS-feased jamming/deception system »o.'! 

analysis system for evaluation of [* ] Engineering development of C' 

countenr^asures operational support data fca?~. 

3. (U) FY 1983 Planned Program:  The Air Force will continue the engineering develo^r»* tasks t gun ir« ?i   1982 as well 
as begin definition and engineer lug development of the C* counter-measures t>nt:: * c m*nag*m«u£ system. 

4. FY 1964 Planned Program:  Continuation of •'.) previously snarled engineering development :aske for ground-based 

system» as well as initiation of development of anr J 
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Project: »2726 
Program Element?  »64724F 

UOD Mission Area: Escort, Stand-off and Counter C3, #372 

5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7- (Ü) Resources: 

Title: Electromagnetic Combat Support 
Title: Tactical C* Countermeasures 

Budget Activity: Tactical Programs, f~4 

Total 
FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Ealtmate to Complete Costs 

RDT&E 3,655      5,276      17,757 

8.  (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable 

11,600 38,350 
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FY 198S RDT&E DESCRIPTIVE SUMMARY 

Program Element*  I64725F 
DOD Mission Area-  Tactical Command and Control, #344 

(U) RESOURCES (PROJECT LISTING):  ($ In Thousands) 

Project 
Number 

2463 

2597 

2598 

2751 

2778 

Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

4,552 

Mark XII Identification 
Friend or Foe (IFF) Program 2,553 
Nonrooperative Identifica- 
tion Subsystems 

Cooperative Identification 
Systems 
Indirect Identification 
Subsystems 

TA': Air identifictUion       1,999 

Title: Combat Identification Systems 
Budget Activity: Tactical Programs, #4 

Total 
FY 1982 
Es^l&ate 

F* 1983 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

Estimated 
Costs 

12,155 20,552 28,125 Continuing Not Applicable 

900 1,900 
To Be 
Determined 

To Be 
Determined 

3,900 6,400 14,900 Continuing Wot Applicable 

400 Continuing Not Applicable 

6,955 
1,700 

12:452 
1,800 
9,525 

Coutlnulng 
Continuing 

Not Applicable 
Not Applicable 

BRIEF DESr£ltTI0N OF ELEMLNT AND MISSION NEED:  The purpose of this program element is to accompli*!; engineering 
develop«»'*:.«, of system? that will provide reliable long-ra<xge identification of airborne targets in both ail-weather and 
hostile electromagnetic countermeasures environments.  This program Is necessary because the numerical superiority of 
the projected threat demands that we be capable of engaging th*j enemy at long ranges with our beyond visual range weapons 
The long range identification which is a prerequisite for such engagements 

<U' BASIS FPU FY 1983 RDT&E REQUEST:  Includes funds for a design study to determine the utility of integrating pass.vw, 
radio frequency identification technology into existing tactical aircraft.  Also continue» support for tactical 
application cf noncooper,*ttve target identification algorithms and the near-term demonstration of .tn improved i«direc*: 
identification capability.  Costing of these efforts was based on parametric and engineering estimates performed by 
the Combat Identification System frogiam Office at the Aeronautical System Division., Wright-Patterson Air Force Base, Oil 
a« of 12 November '981, 
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Program Element:  »6A725F 
DOD Mission A"ea: Tactical Command and Control» #344 

(Ü) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Title:  Combat identification Systems 
Budget Activity: Tactical Programs, #4 

RDT&e 

(U)  OTHER APPROPRIATION FUNDS: 

Project 2597 

Procurement *(Aircraft) 
(Quantity - Dual Mode Recognizer 
Modifications) - 27130F 

'includes Initial spares 

Project 2778 

Procurement * (Aircraft) 
(Quantity) 27130F 

•includes initial spares 

Operations and Modifications 72207F 

Project 2463 

Procureaenü * (Aircraft) 
(Quantity - Mark XII Interrogator 
and/or Transponder Modifications) 

2U30F 

2713JF 

Total 
FY 1982 FY 1983 FY 1984 Additional Estimated 

FY 1981 Estimate Estimate 

To be 

Estimate to Completion Costs 

Not 
2,553 12,200 determined Continuing Applicable 

Total 
FY 82 Ff 83 FY 84 Additional Estimated 

FY 81 Estimate Est irate Estimate to Completion Costs 

15,000 26,300 41,*)0 
(60) (244> (304) 

3,1C0 
Ci.UO) 

3,900 

2.300 
(266) 

1,700 
(480) 

130,000 
(500) 

m,900 
(500) 

16,400 

600 
(220) 

5,400 

2,300 
(700) 
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Program Element:  #64723F 
DOD Mission Araa: Tactical Command and Control, #34H 

Title: Combat Identification Systems 
Budget Activity: Tactical Programs, #4 

Project 2463 (Con't) 

27133F 

27128F 

FY 81 
FY 82 
Estimate 

FY 83 
Estimate 

FY 84 
Estimate 

2,811 
(650) 

Additional 
to Completion 

3,459 
(1,000) 

2,919 
(906) 

Total 
Estimated 
Costs 

3,459 
(1.000) 

5,730 
(1.556) 

*  includes Initial spares 

Operations and Maintenance 

72207F 

57U2F 

5711SF 

1,000 4,400 5,400 

1 000 1,000 

500 500 

637 
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Program Element:  »64725P 
DOD Mission Area:  Tactical Command and Control, #344 

Tille:  Combat Identlflcatlon Systeme 
Budget Activity: Tactical Programs» #4 

DETAILED BACKGROUND DESCRIPTION: Current and planned weapons are lethal at extremely long ranges under varying 
weather conJltlons. Operation« Involving the defense or use of these high-performance weapons must be supported by 
positive target Identification to allow our forces to limit their exposure to such enemy weapons while still taking full 
advantage of our own weapons' capabilities and also preventing fratricide.  In view ot the numerical superiority of the 
projected threat and the likely intensity of the air battle that Is postulated for any future conflict In C <tral 
Europe,f" *7 In March 
1973, North Atlantic Treaty Organization (NATO) Long Term Defense Program Task Force Five on Air Defense^ 

' Similarly, the need for 
Improved identification capability has been documented by Tactical Air ?orces statements of Need 304-79 and 305-79 and 
more recently In a Joint Mission Element Need Statement approved by the Secretary of Defense on 30 October 1980. 

' The engineering development of 
these subsystems as well as the capability to integrate and correlate their outputs will be accomplished under this 
program element.  All work will be a Tri-Service coordinated effort managed under the Combat Identification System 
Program, with the Air Force as lead service. Cooperation with NATO will be accomplished as appropriate. The work in 
this program element falls Into four areas.  Project 2463, Mark XII Identification Friend or Foe (IFF) Program is 
developing modifications for Mark XII IFF equipment to Improve Its resistance to electronic countermeaoures.  Project 
2597, Noncooperatlve Identification Subsystems will support the transition of noncooperatlve, autonomous identification 
techniques to the P--15 and F-16 as well as to selected ground based sensors in support of Project 2751 through various 
engineering and test activities.  Project 2598, Cooperative Identification System supports the engineering development 
of a miniaturized Interrogator system for performing cooperative identification of airborne targets.  Near-term 
application of such an interrogator could provide an air-to-air identification capability for the F-16 while the far- 
term application will support backward compatibility during transition from the aging Mark XII IFF system in use today 
to .« replacement system In the 1990s.  Project 2751, Indirect Identification Subsystems will develop and demonstrate 
the means for integrating and correlating Identification duta fron multiple sources (••§♦, sensors ^nbrtsrd aircraft as 
well as a variety of command and control element*)-  This is intended to raise the overall confidence end provide better 
management of the identification function during the weapons employment process. 

^u) ftElATEP ACTIVITIES: Work accomplished under this program element Is part of an integrated Trl-Service effort to 
improve United State« identification capabilities worldwide.  Related activities Include:  Progra* Eieae.it (PE) 632&7M, 
NATO Future Identification System; PE 63515*1, Advanced Identification Technleuea; PE 63706A, IFF Developments; PC 637S2F, 
Combat Identification Technology; PE 6421 IN, AlKS/ATCRilS/Mark XII; and ?t  6*i09A, IFF Equipment.  Coordination and 
integration of the various activities under thrse program elements is accomplished through the Tri-service Combat 
Identification System Program for which the Air Force la lead. 

(U) WORK PERFORMED BY: The ove-ali program ir. managed by the Combat Identlf lestion %ji^ Pr ram Office at the Aero- 
nautical Systems Division, Air Force Systems Command, bright Patterson Air Force Baa*, ! • program office receives 
support from the Air P':^ce Wright Aeronautical Laboratories/Avionics labortory, Wrlghr tall   rson Air Force Baae, OH and 

i * .  I   » 
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Program Element:  #64725F Title: Combat Identification Systems 
BOD Mission Area: Tactical Coamaud and Control #344 Budget Activity: Tactical Programs, #4 

other oiflces within the Aeronautical Systems Division. Support Is also provided by the Electronic Systems Division, 
Air Force Systems Cowaand, Hanscon kit'  Force Base» MA; the MITRE Corporation, Bedford, MA and the Electromagnetic. Compat- 
ibility Analysis Center, Annapolis, MD. Additionally, the following contractors are engaged In work under the Mark XII 
IFF Program: Bendlx Communications Division, Baltimore, MD; Hazeltlne Corporation , Greenlawn, NY* Quest Research Corpora- 
tion, McLean, VA; Teledyne Electronics, 2kvfearg Park, CA; and ARINC Research Corporation, Annapolis, MD. 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. FY 1Q81 and Prior Accomplishments: Under the Mark XII IFF Program a detailed vulnerability assessment of 
existing Mark XII equipment wes completed, various approaches for itdproviug tht electronic counteneasurei performance 
were investigated and approaches with potential near-teras ^application were selected foi further development. Airborne 
data collection and analysis in support of developing the\ 

**• completed. Also, work to adapt the 
^/identification algorithm for use on the[ fwae conducted. Additionally, engineering analysis of 

'existing and planned command, control and communications elements was initiated to help define methods for Integrating 
and correlating ldentifIcatiou information from multiple sources.  As part of the Mark XII I?P Program, contracts were 
awarded to develop modification kits to Improve the electronic ccuntermeasures performance of selected Mark XII 
equipment. Additionally, efforts to determine the military worth/cost benefit of modifying other Mark XII equipment 
were initiated.  The Initial verslo.ic of the noncooperarIve target identification algorithms were transitioned to the 
F-15 and P~16 Program Offices.  A feasibility demonstration of the use of a passive, radio frequency sensor to perform 
airborne identification was initiated. 

2. FY 1082 Program;  Cost benefit analyses and tests of proposed electronic countermessure improvement 
modifications for Mark XII IFF equipment will be completed and the decision on implementing the Improvements will be 
made.  Alao engineerlng^jutalysis of a miniaturized airborne interrogation system will begin.  This analysis will 
lr.vfsr l&at • the use of 

J The nea^-term 
application of such a system coulc provide an air-to-air Identification capability for the F-16 while the far-term 
application will support backward compatibility during the transition from the aging Mark XII IFF system in use today to 
a replacement system in the 1990s».  Additionally, a near-term lu-theater demonstration of indirect identification 
techniques will be initiated.  This near-term effort will exploit existing identification, intelligence, surveillance and 
eossaunleations resources. The FY 1982 effort will involve planning/coordination efforts for auch a demonstration.  The 
purpose of the demonstration is to «how the value of fusing data from existing sensors and communication systems to 
Improve the overall identification ptocess.  Further, efforts '.o emphasise the transition of eoncooperatlve identifica- 
tion tcjjhnolo^y (anticipate incorporation into the F-15[^ jaad tha T-16 

will continue through various engineering and flight test activities,  ^uncooperative identification technology 
will also be applied to selected ground based «enejra in support of the near-term indirect Identification activities. 
Also, the feasibility demonstration of the us« of a passive, radio frequency sensor to perfora airborne identification 
will be completed. 
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Program Element:  I64725F 
DOD Mission Area: Tactical Command and Control, #344 

Title: Cowbat Identification Systems 
Budget Activity: Tactics! Programs, M 

3. FY 1983 Planned Progran: Based on the results of the feasibility demonstration completed In FY 1982, a 
design study to determine the utility of passive, radio frequency identification technology for existing tactics/ air- 
craft will be Initiated.  .Support will be provided to contl* «e the development and refinement of the 

Additionally, technical assistance vil? be provided to investigate 
traasltloning the radar identification algorithm fo" the E-3A aircraft. Also, continued v.ppon «ill ba  provided for 
the design, fabrication ttst and Integration of noncooperatlve identification technology iato future indirect identifi- 
cation efforts. In addition, efforts in support of an ln-theater demonstration of improved indirect identification 
techniques using existing sensors and communication systems will continue. Pltsmtog for th*s transition ox the multiple 
sensor integration work of Program Element 63742F to engineering development will «Is» begin. 

4. FY 1984 Planned Program;  Continue declgn of passive, radio frequency Ideutlilcitlon techniques for onboard 
integratloi and demonstration. Continue development and refinement of' 

_jf Support the integration of Identification d*t? from ; uitipl? sensors onboard the F-15 aircraft. Con- 
duct an in-theater demonstration of improved indirect identification techniques %M support efforts tc incorporate these 
techniques into the Tactical Air Control System. 

5. (Ü) Program to Completion:  This is a continuing program. 

6. (U) Mllea tones:  Not applicable. 

7. (U)  Resources:  Not applicable. 

8- <u> Comparison with FY 1982 Descriptive Summary:  riot Applicable. 
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Project:  #2597 Title: Noncooptrative Identification Systems 
Program Element: #64725? Titla: Alrcr&t>. Identification System* 
DOD Mission Ares: Tactical Comfaaad and Control #254 budget activity: Tactical Program»7"7* 

DETAILED BACKGROUND AND DESCRIPTION: Peyond visual range identification of airborne targets is 
_ In Har<!h 1978, Norrh Atlantic Treaty (NATO) Long Term Defe*nae Program Task 

Force Fiye on Air Defense- 
Similarly, the need for improved identification capability hte been documented by Tactical Air Forces 

Stateaenta of Need 304-79 and 305 79 and acre recently in * Joint Mifuion 31eaent Need Ststeaent approved by the Secretary 
of Defense on 30 October 19b0. [*"" 

several complementary cooperative and noncooperative Identification 
techniques as veil as their integration are being developed under the Air Force led, Trl-Servlce Combat Identification 
System Program.  This project accomplishes the engineering developarut of the most promising methods for noncooper^tIve 
target identification.  Primary eaphasli is on techniques that can be applied to r.hje F -15 and F-16 aircraft by the mid 
1980s.  Included in these, '"•t Uniques is the Dual Mode Kecognitlc i techuiq.t which [_ 

7 Another 
technique using rudio frequency emissions from the target aircraft to perform long-rang«, adverse weither Identification 
nasslvely, is undergoing feasibility demonstration. This ;»?o)ect will also develop the capability to Integrate and 
correlate ldenulfieation information from multiple sources onboard th* weapon system* Also, noncooperstive identification 
technology is being applied to support the near-term demoustration of improved indirect identification capabilities 
and future architecture Implementation fit   the indirect capabilities into the Tactical Air Control System. 

(U> P?LAT£0 ACTIVITIES: Work sccomoiishs«! vnder this program element Is part of an integrated Trt-Service effort to 
improve Unlr.eJ~ States ldectif iceticf« C5t*MiitU* worldwide.  Rt fated activities Include:  Program Eleaent (PE) 6J267N, 
NATO Future Identificstion System; PC UM*«,, Advanced Identification Technicues; i»E 63706A, IFF Developments; PE 64211N 
AIM.;/A7CRB«vHark XU; PE 64709A, IF? Equipment; and P2 6374/f, Combat Identification Technology.  Coordination 2nd 
integration of the various activities under these program elements is accomplished through the Combat identificstion 
System Program for which the Air Force is lead service. 

(U> WORK PERFORMED BY:  The ovenll program is ma««ged by the Combat Identlf icatloü System Program Off fee at the 
Aeronautical Systems Division, Air Fo*c» Systems Command, Wright-Patterson Air Force Btnc, OH.  The Air Force Wright 
/.«fonautical Labors Tories/A/lonl. a Laboratory, WrXght-Pattereon Air Force B#se, 0* <s ssslning the Combat Identification 
Systera Progrp© Offtc« In the management of thii» project  Contractors supporting this effort include: Westinghouse Cor?., 
Baltimore, MD; Hughes Aircraft O., Culver City, CA; McDcnneH Houglae Aircraft Co»;»., St. Louis, MO; and Ceaeral Prnamtcs 
Corp., Fort Worth, TX. 

PROGRAM ACCOMPLISHHEHTS AJtD fUTVUE  PROUaAM: 

*•     FY 1981 snd Prior Accompliabsents: Thia oroject began in Ft I9b0 but was *oi funded In FY 1981 because of 
Conjrfcisionel concerns that the noncoope rative identification technology wa*s not transitioniug to the field fast 
enough.  To adiresa these concerns and maintain program continuity, laboratory development ind flight test ecttvlties 
supporting the transition of the Dual Mode Recognition (TMk)  technique fRtf'f~ were complete^ 
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Project:  »2597 
Program Element:  #64725F 

DOD Mission Ares: Tactical Command and Control »344 

-tie:  Moncooperatlve Identification Systems 
Title: Coabst Identification Systems 

Budget Activity: Tactic*! Programs, »4 

and Initial versions of the DMR radar algorithm were transltloned to the F-15 snd F-16 program offices*  In addition, 
a feasibility demonstration, using sn off-the-shelf radio frequency sensor, vat initiated to investigate the 
detection, analysis and correlation of electronic emissions from target aircraft as e tasls for performing 
nnncooperatwe identlflestion passively.  Also, the initial planning snd antlysia in support of a near-term 
demonstration of Improved indirect identification capabilities was conducted. 

2*     FY 1982 Program: Th« feasibility demonstration of off-th«-a'i.*lf, radio frequency sensor technology to per- 
form airborne target identification passively wHl b* completed* Engineering development support mill be provided to the 
F-16 program office for application of the Ooal Mode Recognition (DMR) noncnoperatlve identification aJgcrithmf 

"^ Thlj involves the translation tnd i. .>grat*on of the DMR algorithm software Into the rsdar/programmsblc 
signal processor architecture. Additionally, work in preparation for a near-term, In-theater demonstration of Improved 
indirect identification capabilities will be conducted.  Beside** the development and planning in support of the  actual 
demonstration, this Involves the development and integration of noneoop«revive Identification technology for »-.«« in the 
European demonstration at a Tactical Air Control System/Control and Reporting Center- The demonstrstion lc expected to 
provide a basis for transitionlng sn improved Identification capability to the command snd control systems. 

rad 
support, .-fill be provl 
identification algorithm* 

farm» ids— 

A-Mitiorally, the near-tens, in-theater demonstration of improved 
Indirect identification capabilities will be transitToneä en** continue under Project 2'5l.  In addition, initial plan- 
ning activities will begin In support of the expected transition to engineering development o* onboard integration of 
Identification data from multiple sources* 

4.     FY 1984 Plsnned Program:  Rased on the results of the FY 1983 design study, engineering development activity 
will begin to support the integration of passive, radio frequency identification technology Into erislting tactical 
aircraft (e.g., F-16 radar). Also engineering support *tid  flight tests In support of tae application at  the Dual 
Mode Recognition algorithm^, lmlll b« completed-  Addition*}iv, an Improved indirect identlf t cjuiun capa- 
bility will be demonstrated, and ?he architecture f<~r improved indirect i/ar.tlficatlon capabilities will begin fo bm 
integrated i&to the Tactical Air Cortrol System.  Also, «ngineerlng development of the onboard integration of identifi- 
cation of dt*t* from multiple sources will ?*gi* wl;h tniUsl emphasis on application tcf the F-15 aircraft. 

^* Program to Completion: Engineering development activity la support of the integration of passive, redio 
frequency identification technology into nxistlng tactical aircraft *ill continue. ;»ieo, othet noocoeper^tive target 
recognition techniquesf i 

3.     *i  1963 Planned Program: A design stuoy will be initiated to determine the utility of integrating passive, 
io frequency identification technology Into existing tsctlcsi aircraft <*«g», F-16). Also, continued engineering 
port »111 be provided to the F-16 for application and refinement of the Dual Mode Recognition noncooptrattle 
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Project:  #2597 Title: Noncooperatlve Identification Syi>ten» 
Program Element:  #64725F Title: SjjjjjSjlt Identification Systems 
DOD Mission Area: TactlcaJ. Co—and and Control #344 Budget ActlTr^y: Tactical Program«, #4 

L. _jwill be aelected for engineering development and/or enhancement as their utility la demonstrated through 
advanced development or other aultable aeana. In addition, the development and refinement of the onboa <' Integration of 
Identification data fron multiple sources will continue* This la a continuing program. 

6. (U) Milestone!; Not Applicable 

7. (U)  Resource*:  ($ In thousands) 

RDT&E 

FY 1981 
Actual 

FY 198?   FY 1903  FY 1984  Additional 
Estimate  Estimate Estimate to Completion 

8. (U) Comparison with  FY 198* Descriptive Summary: 

3,900 

?,900 

6,700 15,500       Continuing 

To Be 
Determined Continuing 

Total 
Estimated 
Coats 

Not 
Applicable 

Not 
Applicable 

343 

I 

*u-m... 
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FY 1583 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  # 64733F 
DOD Mission Area: Defense Suppression, #224 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Title 
Project 
Number 

FY 1381 
Actual 

TOTAL POR PROCiAM ELEMENT 
2147     Imaging Infrared Seeker 

Integration 
2195     Modular Guided Weapon SysU 
2225 Weapon System Integration 
2226 JSOR Data Link* 

<?,605 

Title    Surface Defense Suppression 
Budget Activity Tactical Programs,  #4 

Total 
FY 1*31        FY 1583        FY  1984        Additional Estimated 
Estimate      Estimate      Estimate      to Completion      Caat» 

9,5*4 

8,164 
1,400 

TJ5Ö" 

3,;*5 
I,     5 

186,711 

40,911 
123,500 
22,500 

*    This effort has been rvoveJ   to PE64606/ Conventional  Standoff Weapon (CSW)  to develop a  jam-resistant data link for  tto 
csw. 

(U)    BRIEF DESCRIPTION OF r.EMECT AND MISSION NKED:    This program develops  the CBU-15 Modular Guided Weapon System.    This 
weapon ts a 2000 lb class guided glide bomb designed to destroy hi*h value targets (interdiction)  and enemy surface-to-air 
defenses (defense  suppression).    The in-proiuction CBU-15 with television and data  link (TV/^L) lä optimized  for  low 
altitude launch allowing preele«   delivery wi lie providing standoff range to  fcft* delivery aircraft.    This combination of 
low altitude delivery en4 standoff reduces exposure of  the delivery aircraft  to *u*sy defenses.    This program provides 
codulst   improvements to GBU-15  to extend  its effectiveness against key target*.    Hey development area« addrese nighttime 
*nd X*t»ited weather capability. 

<u>    BASIS *0k FY 1983 RPT4E gggggT:    The  in-productfon CBU-15 with television/data Kok guidance provides a highly 
effective capability for preclaion,  stand-off destruction of highly defended key targets Juriug daytime conditions.    The 
FY 1933 program will  complete  the  integration and operational   test of an  Imaging infrared  seeker, based mpon  the  sensor 
used for MAV£R!CK,   to extend  the GBU-15 capability  into night operations.    T?*  infrared seeker will be s modular replace- 
ment   for  the  television seeker;  both will use the  same data link.     FY 1983 fusing  is required for  the development of 
a depot  technical repair center  for the  in-productlon television version of the CBU-15.    In addition,  the requested  fund- 
ing will develop support equipment end  test procedures for the  inflated  »,tbr to ensure a readiness to support a FY 1951 
production deciaion for the GEJ-15 with infrared guidance.    Budget estimates  for project 2147 are based upon negotiated 
contract coats  for contractor   integration and  teat  supporc and  upon frogra« office  estimates  for  conduct  mtii  »uppot* 
oi operational  testing b«ceo upon considered1« prior CBU-15  test exn^rlenc«.    Estimates  for proj^te 2195 are based on 
program office experience with related  endeavors of  similar  scope. 
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Program "leof.nt: # 64733F 
DOP Mission Area: Detense Suppression, #-24 

Title Surface Defense Suppression 
Budget Activity Tactical Programs, #4 

(Ü)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 
Other Procurement (PE #28030F) 
Aircraft Procurement 

FY  1981 

8,900 
20,724 
10,200 

FY 1982 
Estimate 

9,800 
51,250 
16,400 

FY 19Ö3 
Eotlmste 

14,400 
51,310 
10,200 

FY 1984 
Estimate 

Additional 
to Completion 

2,600 
TBD 

Estimated 
Costs 

199,400 
TBD 

42,600 

OTHER APPROPRIATION FUKP3 FY 1983: 

Ot\*i Frocurestnt (PE I2833ÖF) 
(Quantity* 

Aii-cr*f    Procuraaeßt (JOiO) 
P-19^0 
P-UCO 
T\J*'AL  30'. 0 

FY  Ufel 
A tu»l 

I 
J.0,000 

0 
10.000 

FY  1982 
Estimate 

8.475 
?„soo 

15,¥75 

FT  1982 
Estii'iat« 

»J, 600 
0 

9,600 

FY  1984 
Estimate 

0 
0 
0 

Additional 
to Completion 

e 
0 
c 

Total 
Estimated 
Costs 

3K875 
7,500 

41,375 

J   i 
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Program Elfment:     # 64733F Title    Surface Defenge Suppression 
DOD Mission Area:    Defense Suppression,  #224 Budget: Activity Tactical Programs,  #4 

(Ü)    DETAILED BACKGROUND AND DESCRIPTION:    The Tactical   Air Forces require a capability to destroy key surface  targets 
with accurately delivered munitions without exposing the delivery aircraft  to enen»y defenses.    This program develops the 
GBU-15 Nodular Guided Weapon System to meet  that requirement;  and  providsa Improvements  in modular form.    The GBU-15  is 
a cruciform wing weapon optimized  for very low level,  stand-off delivery of a unitary or cluster warhead  in the 2000 
lb vtnge.    Te  in-prcauction configuration of GBU-l^ utilizes a television seeker  in the weapon nose  to provide extremely 
accurete  targeting information.    Via data link,  an operator in a standoff, controlling aircraft can "fly"  the guided 
warhead  to a specific  target aimpoint providing high effectiveness against key interdiction (bridges,  tunnele,  power 
plants, etc), surface to air defense, and ship targets.    To extend the capabilities of the GBU-15 into conditions of 
night and haze,  an imaging .nfrared seeker highly common with the MAVERICK seeker  Is being Integrated  into GBU-15 under 
project 2147 of this program,    ihe  Infrared setkei  will be a direct modular replacement for  the   „elcvision seeker module; 
both  seeker» will utlHze  the same data link.    Project 2195 has developed the baaic weapon system and continues  to develop 
modular V.aprov_ments to extend  the effectiveness of  the GBU-15,  and related support equipment.    In addition to the GBU-15 
a planar wing variant optimized  for high altitude launch has be^n developed within Project 2105.    Development of that 
version,  designated  the GLU-20,  has been  terminated due  to fiscal  constraint« and  proble&s encountered duriig  testing. 

W    RELATED ACTIVITIES:    Related and  supporting effort* are pursued   in Program Element (PE) 64606F,  Conventional  Standoff 
Weapon rnd PE 64608F, Close Air Support Weapon System-    PE 64606F develops a conventional  standoff weapon of greater capa- 
bility than the GBU-15;  PE 64608F develops an  imaging infrared  sesker  to be used on thx Air Force and Navy versloi.s of the 
MAVERICK and GBU-15.     PE 64606F also  includes  the development of a j&m-reslstant data link  *cr  the conventional  standoff 
weapon;  this data  link may have application to  the G^U-15,  although this  is not  the  focus cf  the effort. 

W)    WORK PKVff:-^.AX.:     Pro8*"aa management  la  provided  by Headquarters,  Air Force Systems Command  (AFSC),  Andrews  ATB M!), 
and Anr%ment   Division (AD),  Eglin APR FL-     Major contractors are Rockwll  International, Columbus OH;  ?airchild Camera 
Inst,   Long  tslaH ?JY;  and Hugher  Aircraft Co,  Culver City/Cancga Park CA* 

<l' -     VKXMH ACCOMPLISHMENTS AWD FUTURE PROGRAMS: 

**     W    Pf  1981  and p»^or Accomplishments:     Both  the  Planar Wing GBU-20 #nd  Cruciforv Wing GBU-15 Weapons  incorporate 
prior  ye»r development efforts which began  in FY 1974.    These  include design aad wirui  tunnel  >ork,  deisfgn of a data 
link,   ar>d development of a cluster warhead  knot*, as  the  Cluate*"  üomb Unit  (CBU-75).     Development and  flight   teeting cf 
the  UMc Cruciform Weapon was  to  be completed   in FY  1976;  however,  due  to  the operational  advantages of a weapon with 
dat*  link,   the  flight   taat  prcgrn was expanded  to  Include data link testing which was completed  in early FY  1978. 
A! to,   DUtarco Measuring F.qulpaeiit   (DME)  equipped  Cruciform and  Planar Wing Weapons were  flight   tested.     Additional 
testing of  the GEU-15 «as   rompleted   In March  1980  to  satisfy Congressional  concerns which aroae during  the  FY  1979 
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Program Element:     # 6473JF 

DOD Mi8sion A*e*:    Defense Suppressiont  #224 
Title    Surface Defence Suppression 

Budget Activity Tactical Programs,  #4 

Appropriations hearing.    Flight  testing o£ tue Planar Wing Weapon (GBU-20) with television and data link was conducted 
with the B-52D.    Development of the Planar Wing GBU-20 has been  terminated due  to fiscal constraints and problems en- 
countered during testing.    The GBU-15 program «as zero funded  in FY 1980.     It was continued  through FY 1980 using FY 1979 
funds.    The GBU-15 (cruciform wing weapon; wag recertified for production by ehe Department of Defense in April 80.    Fund- 
ing for initial USAF production of GBU-15 was provide by Congress in  the FY 1980 Supplemental Appropriations Bill;   the 
initial USAF production contract was awarded in September 80.     Imaging infrared seeker and GBU-15 module  integration was 
conducted,  and environmental  testing was conducted in 1981.    Support equipment for  the  in-production GBU-15 with televi- 
sion/data link (TV/DL) was developed ard updated  to  the production configuration. 

2. (U)    FY 1982 Program:    Operational   flight  testing for the GBU-15 with infrared seeVer will be initiated  to 
demonstrate the capability of thib system to accurately attack >iigh-value  targets during night and haze conditions. 
This seeker, as a modular replacement for  the  in-production t«2elision seeker, will provide  the GBU-15 precision,  stand- 
oft attack capability on a 24-hour basis.    Development of the depot  technical repair center for the  in-production GBU-15 
will be  initiated.    Support equipment and  test procedures for  the  Infrared seeker will be developed  to ensure a read- 
iness  to support a FY 1983 production decision for GBU-15 with infrared guidance.    Funding differences  frua that  shown 
in the FY 1982 Descriptive Summary reflect  the FY 1982  funding appropriated  for  this program element,  the  termination of 
the GBU-20 Planar Wing Weapon,   the  transfer of the Jam-resistant data link to ?E64606F,  and the resultant restructuring 
of the  imaging  infrared seeker  integration and  test project. 

3. (U)    FY 1983 Planned Program:    Testing will be completed and a production decision obtained for  the GBU-15 with 
imaging infrared  seeker,    Development of depot  technical  repair center  for the  in-production GBU-15 will be completed. 
Support equipment for  the  infrared seeker will be updated  to a production configuration. 

4. (U)    FY 1984 Planned Program:     The  production of  the GBU-15 will continue:     assuming a  favorable  production decision 
for  the  Imaging  Infrared version,  production  vlll  transition  from the 'iV/DL version  to  the  imaging  Infrared configuration. 

5. (U)    Program to Completion:     Production will continue  for  the GBU-15,   in  the  Imaging  Infrared  version,  assuming a 
favorable  production decision  is made;    otherwise,  production will continue using  the TV/DL configuration*     Funding dif- 
ferences  for  total  estimated  program costs  from those  shown  in  the  FY82 Descriptive Summary are mostly due  to  termination 
f  the GBU-20 Planar Wing Weapon development and  the  transfer of  the  jam-resiatant üata link to PE64606F. 

6.  (U) Milestones: 

A. GBU-15/TV/DL  Initial  Production Contrict Award 
B. GBU-15/TV/DL Initial  Production Delivery 
C. Start GBU-15/lnfrared/DL Operational Testing 
D. SBU-15/Infrared/DL Production Decision 

•D.'te presented In FY tl  Descriptive Summary 

Sep 80 
Jan 31 
Feb 82 

*(Jul 83) Sep 83 

047 
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Budget Activity: Tactical Program, #4  
Program Element: #64733F~ Surface Defense Suppression 

Test and Evaluation Data 

I.  (U) Development Test and Evaluation: 

(U) The Glide Bomb Unit (G3U)-15(V)/B Modular Guided Weapon System Is a family of guidance and control and airfoil 
modules whici, when combined with aifcher the MK-84 General Purpose Bomb or the Cluster Bomb unit (CBU)-75A/B Cluster 
Warhead can be configured for various attack and rrarget conditions. The GBU-15 utilizes a Cruciform Wing airfoil 
optimized for low level standoff delivery. Following completion of Congressionally directed testing in March 80 and 
recertification by the Deputy Secretary of Defense» the GBU-15(V) 1/B has been approved for production; a contract for 
the initial United States Air Force production with a follow-on option was awarded in September 80 to Rockwell Inter- 
national. This version employs a television/data link guidance to allow the standoff delivery of the MK-84 bomb 
against high value, heavily defended targets requiring precise hitting accuracy. Development effort is continuing to 
integrate and test an imaging infrared guidance based upon the Maverick seeker to provide attack capability during 
conditions of night and light haze. A Planar Wing Weapon variant developed under this program eUmen.t has been re- 
designated a-i the GBU-20(V). Due to substandard test results of that weapon ard fiscal constraints, further develop- 
ment and test of the GBÜ-20 has been suspended. 

(Ü) The development contractor for the GBU-15 is Rockwell International Corp., Columbus, OH.  Program management 
Is provided by Headquarters, Air Force Systems Command, Andrews Air Force Base, MD, and its subordinate organization, 
Armament Division, Eglin Air Force Base, FL. The GBU-15 testing consisted of a development test and evaluation effort, 
conducted by Air Force System Command, and a combin-d development test and evaluation/initial operational test and 
evaluation conducted by Tactical Air Warfare Center, Eglin Air Force Base, Fl. A total of 44 GBU-15s have comprised 
the Development Test and Evaluation portion of the test program. Mass simulation vehicles were used to verify aircraft 
handling and safe Jettison characteristics (six MK-84 and three CBU-75A/B on F-4 and eight MK-84 on F-lll).  Six 
weapons were preprogrammed MK-84 vehicles launched from an F-4 to verify weapon response to initial autopilot design. 
Seven were equipped with distance measuring equipment (two MK-84 and five CBU-75A/B).  Six MK-84 weapons were launched 
from an F-4 using television guidance in the lock-on-before-laur.c'» profile. Eight weapons were equipped with data 
link guidance and MK-84 warhead; three launched from an F-4, two from a B-52, and three from an F-lll. All flight 
tests were conducted at Eglin Air Force Baee, Fl. with the exception of distance measuring equipment teats which were 
conducted at Whit« Sands Missile Range, NM. and the F-lll integration tests conducted at China Lake, CA.  Fuzing systems 
used were the FMU-124A/B for the MK-84 and the FMU-123/B for the CBU-75 warhead. Results of the FMU-124 reliability 
casting was .968 at the 90 percent confidence level (requirement is .95/90 percent). An extensiv* series of captive 
flight tests was also conducted at Eglin Air Force Base, FL. to evaluate airborne data link pod coverage and evaluate 
Electronic Counter Measures/Electro Magnetic Interference capability of both the GBU-15 and the AN/AXQ-14 data link pod. 
Ground tests included radar cross section testing and testing to determine the antenna pattern coverage of the AN/AXQ U 
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Budget Activityt    Tactical Program, #4  
Program Element: ?64733F? Surface Defense Suppression 

data link pod on the F-4, P-lll, and B-52. Major changes for In-.tial Operational Test and Evaluation weapons 
included improvements in th<* autopilot for low level launch capability. Required modifications as a result of the 
Development Test and Evaluation program were incorporated into the Initial Operational Test and Evaluation teat 
hardware. 

(U) Hardware reliability has been examined throughout the GBÜ-15 test program. The cumulative demonstration mean 
tins between failure throughout the Phase I-Phase IV Initial Operational Test and Evaluation testing was 25.1 hours 
versus an established standard of 14.2 hours. The goal established for out of box reliability (initial checkout) for 
the development pre-production hardware used in the Phas« III and IV Initial Operational Test and Evaluation was 92 
percent at the 85 percent confidence level. The initial test rass **te fo*' Phase III and IV w*s nine weapons checked, 
eight passed, for 89 percent. The use of hard tooling, circuit board redesign, full electronics "burn In" and decreased 
"touch labor" during manufacturing are expected to improve the out-of-box reliability or the production hardware. The 
out-of-box reliability specification for the production hardware is 95 percent and will be checked during the Follow-cw 
Operational Test and Evaluation. The initial United States Air Force production contract fcr GBU-15 with Television 
guidance was awarded in September 80; initial production deliveries are scheduled to begin in December 81. With the 
exception of producibllity changes, the Initial Operational Test and Evaluation hardware represents the form, fit, and 
function of the hardware being procured.  Follow-on Operational Test and Evaluation using production GBU-15s Is planned 
during April-September 82. The GBU-15 with Television guidance satisfactorily passed the environmental qualification 
tests ae required by Military Standard 810B. 

(U) The integration of the Maverick Imaging Infrared seeker into the GBU-15 will extend GBU-15 operation Into 
conditions of night and light has*. Advanced development nodule testing was conducted during the period 1 August 19/9- 
31 December 1979. This testing was designed to evaluate the functional aspects of hardware deefgn and Investigate soiwe 
operational use concerns.  Ireaging infrared seekers and GBU-15 weapon modules will be acquired during 1981 to support 
Development Test and Evaluation/Initial Operational Test and Evaluation.  Development Test and Evaluation is scheduled 
to begin in January i?B2-  nitlai Operational Test and Evaluation is scheduled for August 193?-July 1983.  The 
principal test site for Development T^st and Evaluation/Initial Operational Test and Evaluation will be Eglln Air 
Force Base, FL.  A Test and Evaluation Master Plan has been prepared identifying specific development, operational 
effectiveness, and operational sui'ability objectives.  Specific measures of effectiveness will bt developed for each 
objective and published in the Development Test and Evaluation and Iuitlal Operational Test and Evaluation Test Plane. 
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Budget Activity:  #4, Tactical Program»  
Program Element: 64733F - Surface Defense Suppression 

Test and Evaluation Data 

2. (U) Operational Teat and Evaluation Data: 

a. (U) GBU-15/Cruclform Wing Weapon (GWW)/Televlsion/Data Link, 

(1) (U) The testing of this weapon was accomplished In four phases.  Phases 1 and II were combined 

Development Test and Evaluation/Initial Operational Test and Evaluation (DT&E/IOT&E) conducted by th« Armament Division 
and the Tactical Air Warfare Center (TAWC), October 1975-December 1977. The IOTIiE Report Jas published In November 1978 

(TAC Project 75C-003T, CBU-15 CWW IOT&E Phase III and lVt Secret).  Both reports are available through the Defense 
Technical Information Center, Cameron Station, Alexandria, Virginia 223?4. 

(2) (ü)  For all four phases of the test program, the Air Fcrce Test and Evaluation Center (AFTEC) 
approved the T&WC test plans, monitored the testing, and provided Independent comment«) on tne teat results to the 

Chief of Statf, United States Air Force. 

(3) (U)  In addition to the GEU-15 10T&E, four weapons were launched during other pnj aiae.  Three 
weapons were launched during the F-lllF PAVE TACK DT&E/lOT&E, and one weapon was launched durf ig the Precision Gulfed 

Munitions Demonstration for the Secretary of Defense at White Sands Missile Range, NM, December 1976. 

(4) (U)  The following is a summary or teat results: 

(a) A total of 21 GBU-15 IO'f&E launches were conducted:  17 from aie ¥-'&  and four from the 
F-U1F. 

One of th~e failures was hardware related; during launch of Phase IV, the weapon directional/vertical gyro Tailed to 

uncage.  Two launch failures were operator induced, and one launch failure was weal her related. 

(b) Of the 21 launches, 12 weapons were launched at a release altitude below 500 feel *hove 

ground level. _ The gyro malfunction accounted for one vl  the failure**, the other 
failure was due to operator error (weapon launched out of envelope). 

(c) 
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Budget Activity:  #4, Tactical Programs  
Program Elements: 64733F - Surface Defense Suppression 

(5)  (U) A follow-on operational test end  ev/*1 jtion (FOT&E) of the C3U-15/TV weapon is being planned by 
th« Tactical Fighter Weapons Center.  The test, scheduler  ril to Septaabei 1982, »ill consist of 25 weapons launches 

from the F-4E PAVE TACK and F-111F PAVE TACK aircraft.  Emphasis during FOT&E will be placed on tha development of 

additional tactics to enhance CBU-15 employment and verification that deficiencies noted during IOT&E have been cor- 

rected. 

b.  (U) CBU-15 CWW/Infrared (IR)/Data Link. 

(1) (U) The Air Force is currently planning for an IOT&E of the CBU-15 CWW/IR weapon in the August 

1982 to July 1963 time period.  AFTEC has been designated as the OTSE agency to conduct this IOT&E which will consist 
of all weapons launches irom the F 4E PAVE TACK aircraft (seven weapons) and ehe F-lllF PAVE TACK aircraft (four weap- 
ons).  In addition, 65 captive-carry sorties, using both of the a'ove aircraft, will be flown to generate approximately 
300 passes from which data on target acquisition, acquisition ranges, and effects of weather can be obtained and 
evaluated. 

(2) (U) The principal test sites will be Eglin AFB, Florida, and Naval Weapons Center, China Lake, 
California.  Captive-carry missions will be flown off range agalnsc realistic targets in the southeastern and north- 
western US-  0».-range targets for actual weapon launches will be selected for the degree to which they represent real 

world targets. Tactical Air Command aircrew and maintenance personnel will participate throughout the IUT&E. 

(U) CBU-20 (formerly designated the CBU-15 Planar Wing Weapon) 

(1)  (U)  between April 1977 and August 1979, a combined DT&E/10T&E of the CBU-20 was conducted to 
evaluate ehls weapon 'or employment by the B-52D.  AFTEC was the OT&E agency for this test.  The IOT&E Report, 

publisned in December 1979 under the title B-52D/GBU-15 PtfW IOT&E, is available from the Defense Technics Information 
Centev. 

(2) Baaed upon teat results, 

(3) 

terminated by H'} USA* PMD, 26 H.»y 19«I. 
The CBU-20 program ^as officially 
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midget Activity:  Tactical Program, #4  
Program Element: /64733F, Surface Defense Suppression 

3. 

iracteriatic 

CRUCIFORM WING WEAPON/MK~84/TE',EVISION/DATA LINK TECHNICAL CHARACTERISTICS 

Objective       Threshold Demonstrated1 

Maximum Mach 

Maximum Altitude (feet) 

Minimum Altitude (feet) 

Range (Nautical Mile) 

Accuracy (feet) (Circular Error Probable) 

Reliability 
(weapon hardware inflight) 

.95 .90j .95 

1 Demonstration of parameter raaxluum was not necessarily a test objective. 
2 Data not specified in technical specifications 
3 Tactical Air Command goal for Initial Operational Test and Evaluation 
4 Demonstrated during Development Test & Evaluation/Initial Operational Test and 
Evaluation Development Test anJ Evaluation/Initial Operational Test and Evaluation prograu conducted by Tactical 
Warfare Center. 
5 demonstrated during Development Test rnd Evaluation program conducted by Air Force Systems Command 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #64737? 

DOD Mission Area:  Self Protection, #371 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Title: Airborne Self Protection Jammer (ASPJ) 

Project 
Number 

2712 

2714 

2715 

;7t9 

Title 

TOTAL FOR PROC-RAM ELEMENT 

ASPJ Common Development 

F-lll/ASPJ Devlopme-it/ 
Integration 

ALQ-131/CPMS Development/ 
Integration 

F/16/ASPJ Development/ 
Integration 

Is): 

Budget Activity: Tactical Prog rams, #4 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

Additional 
To Completion 

Total 
Estimated 
Costs 

12,273 54,096 46,726 35,133 Continuing Not Applicable 

6,700 29,900 15,400 14,000 11{513 

Continuing 

88,71? 

Not Apillc*ble 

3,183 7,900 11,300 7,300 4,100 33,783 

2, WO 16,296 20,026 13,833 6,200 58,/45 

(Ü) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Airborne Self 

is a Joint Air Force/Navy engineering development program for an inte 
ystem that will provide self protection and increase the probability 
aircraft (F-16, F-14, F/A-18, A-6E, and EA-6B) are confront-d by mode 
Development of associated support equipment, alternate technology and 

Is development of a Comprehensive Power Management System (CPMS) for 

aircraft not programmed for ASPJ. Major component, subsystem and sys 
scale production decision. Engineering Development Model systems ull 
ability testing. These systems wili also be u*ed to prototype alrcra 

Protection Jammer (ASPJ) designated as the ALQ-165 

rnally mounted electronic countermeasitres (ECM) 
of aircraft survivablllty vhen various tactical 

rn diversified radar controlled weapon systems. 
aircraft integration are Included. Also included 
the USAF ALQ-131 ECM Pod to be carried by those 

tern development will continue through the full 
1 undergo effectiveness qualification, and reli- 
ft installations. 

(U) BASIS FOR FY 1983 REQUEST:  This request includes funds for continuing Phase II (engineering development, fabrica- 
tion, assembly and testing1) for the full scale development of ASPJ, rfe/elopaent and testing of associated ground support 

equipaent and ASPJ integration with the F-16 aircraft. Also included in this request are funds to continue development 
of an advanced receiver/processor (R/P), kuown as the CPMS, for use with the ALQ-131 ECM pod.  CPMS is a derivative of 
the b**ic ASPJ R/P.  CPMS will increase tiie capability of the ALQ-131 RCM Pod for aircraft not programmed to be equipped 
with Ai'PJ.  COM estimates are based on data fror previous ECM programs, engineering estimates and contractual data 
from ongoing programs. 
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Progran Element:  #6473?F 
D00 Mission Area:  Self Protection, #371 

(ü) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Title; Airborne Self Protection Jaismer (ASPJ) 
Budget Activity: Tactical Programs, #4 

RDT&E 

Procurement (Aircraft) PE 27133F 

<U> OTHER APPROPRIATION FUNDS: 

Procurement (Aircraft) PE 27133F 

?Y 1981  FY 1982 
   Estimate 

12,300   55,600 

FY 1983   FY 1984   Additional 
Estimate  Estimate  To Completion 

21,800 

46,500 

22,900 

17,000 

TED 

Continuing 

Totfcl 
Estimated 
Cost»  

110,900 

TBU 

Not Applicable 

854 

J i 

*tim* 

i    1 



f 

Program Element:  I64737F Title: Airborne 3elf Protection Jacaer (AS1J) 
DOD Mission Area:  Self Protection, #371 Budget Activity:  Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION:  The Airborne Self Protection Janasr (ASPJ) designated the ALQ-?65 is a 
joint Air Force/Navy engineering development prograa for an Internally mounted electronic counteraeasures (ECM) system 
that will provid? self protection and increase the probability of aircraft survlvabllity when various tactical aircraft 
(F-16, F-14, F/A-18, A-6E, ar-3 SA-6B) are confronted by modern diversified radar controlled weapon systems.  ASPJ is 
necessary to counter present and project* d threats 

JJ The Comprehend 1ve Power 
Management Syjtem (CPMS) (essentially the ASPJ receiver/processoi:) is being developed for the ALQ-131 ECU pool.  Thea* 
pods will be used on aircraft not scheduled to receive ASPJ (A-7D, A-10, and F/RF-4). The ASPJ prograa includes 
development of associated support equipment, alierna.e technology anr1 aircraft Integration. The projram will complete 
major coaponent and subsystem development und continue system development through the full scale pro action decision. 
Engineering Development Model systems will undergo effectiveness, qualification, and reliability testing md will be 
used in prototype aircraft installations for Development and Operational testing.  Integrated logistic« requirements/ 
reliability, maintenance, «*nd tiaining will be incorporated. The ASPJ internal ECM system is intended fci installation 
in the F-16A aircraft. 

W)  RELATED ACTIVITIES: This progr-c is structured as » joint Navy/Air Force effort with Navy funds provided under 
PE 64226N, Advanced Self Protection Systems.  It is the intent of this program to attain 100% commonality of the AS?J 
system design for internal application and to equally share the total Group B cost of engineering development between 
th" two Serv'o»«*. The Air Force and Navy jotr.c 3 veHfiaenf efforts we *a Ciliated during FY i979. air Foice funds 
were provided umter F£ 64733F, Fr tectivo Systems a-? ?E 6473%F, Tactical Protective System«.  In FY ;980 Air Fore* 
direction and funds i or thlu effort were conso-idated under PE 6473/F, Al .c borne Stli Pmtection Jammer.  The F-16 
internal ECM (IECM) efforts are dirrctlv related to Ps,  'U3F, ?-16 Squadrons. The ALR-09 Radar Warning Receiver 
Update, funded under PE 64739F, is being interfaced *i^h the ALQ-165 tc insure uperability. 

(Ü) WORK PERFORMED BY:  ASPJ is managed by a joint Navv/Alr Force Program Office at the Naval Air Systems Command, 
Washington, D.C. The Navy is the lead Service. The Air Force unique portion of this program, Integration of CPMS 
into the ALQ-13! and ASPJ into the F-lf, is managed by the Aeronautical Systems Division, Wright-Patterson AFB, OH. 
The ASPJ/CPMS Phase I effort was accomplished by two competitive contractor teaas.  One team was Nor,.hrop Corporation, 
Rolling Meadows, IL and Senders Associates, N*irhua, NH.  The second team was ITT, Nutley, NJ and Westinghouse Corporation, 
ftaUlt*o/et MD. The ITT/Westinghouse team was selected during FY 1931 to proceed into Phase II (full eeele engineering 
development). 

<w > PH0C8AH ACCOtffU SJKMSNTj^AiW FUTURE PROGRAMS I 

l"  tV)  FY 196* ana Prior Accomplishments:  In FY 197^, the ASPJ program suc^^Hfull»/ passed th« Defense Systems 
Acquisition Review Council (DSARC) II milestone. As a r«suit of the DSARC II decision, th« Air Force was directed 
to fully participa'e with the Navy in the ^olnt development ut  the A:^PJ systea.  D.irio« FY 1979, Phase I of the 
ASP.? engineering development effort »as initiated with the award o? contracts ta two competitive contractor teams. 
During Phase I, the program proceeded from engineering design i.o critical design review in FY 1981. During iY 1980, 
ihe Air Force decided to test ASPJ in the F-16 and agreed to equally eh«re the ASP? common development cost with 
the Navy.  Design studies for an internal F-16 installation vere initialed prior tu the Air Tarce joining the ASPJ 
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Program Element:  #64>37F 
DOD Mission Area':  Self Protection» #371 

Title: Airborne Self Protecticn Jammer ^ASPJ) 
Budget. Activity: Tactical Program rt ~¥k~ 

program, the Navy developed dual-mode Traveling Wave Tubes, assembled an Advanced Development Model of ehe ALQ-165 
and conducted simulator testing of the o>del. The ASPJ receivtr/processor design criteria has been replaced for 
iiitftg7«tioa with the ALQ-131 Electronic "oante measures (ECM) pod. As a result of the ASPJ Defense Systems Acquisi- 
tion Review Council (DSARC) II Decision 4emoranium direction» PE 64737F was established in the Air Force budget 
with four projects to permit better tracking of program teaks. The ASPJ Phase I engineering design was completed 
with the culmination of the critical de; ign review. Phase II was initiated when one of the two competitive contractor 
teams was selected to proceed into Engineering Development Model fabrication, assembly and test. The aircraft manu- 
facturer in concert with the ALQ-165 d« elopert, developed Installation design specifications for the F-16A. 

2* W  FY 1982 Fiograj;  Phase U/Englr. string Development Model fabrication, assembly and test of the ASP'/ 
ALQ-165 will continue. Early phasso of Development Test and Evaluation o* the ALQ-163 and CPMS will com. nee. 
Early phase of prototyping the F-16 «i »craft will commence.  Development and integration of the Comprehensive Power 
Management System (CPMS) *ill coitinuej 

3. (I«) FY 1983 Planned Program:  Phate £i or the ALQ-165 will continue and delivery of Lhe Engineering Development 
Models will begin. Thcs models wil . n used in the Test, Analyst arJ Fix Program and in development testing.  Proto- 
type aircraft lrstallst ion -fill ontinas. Early testing of CPMS »ill commence. Qualification testing oi ASPJ 
and CPMS will be completed.  Prototyping aircraft will continue.  The increased costs are attributed to the Air Force 
be-oni"g x  full narMclp«nl ^n ' e A»"J prJgram, Increasing the Ait Fore* shaiv *ro» 37% to 50~ and intern. ..lag Abf' 
and CPMS in J tb?» F-1GA and ALQ--31 ;? M pod respectively. 

4. (U) ?Y 1984 Planned Program: Complete development teating.  Initiate operational testing. 

5. (U) Program to Completion:  Complete Development and Operational Testing.  DSARC III will occur during FY 1965. 
The completion of Initial Operational Test and Evaluetlon, a successful DSARC III decision and subseque.it test 
reports will conclude this ersgiruui itg development program. 

6. (U) Milestones:  Not Applicable. 
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Project:  2712 

Program Element:  16473/F 
DOD Mission Area:  Seli Protection. #371 

Title:  ASPJ Common Development 
Title: airborne Self Protection Jammei (ASPJ) 

Budget Activity:  Tactical Programs, #4 

LZTAILED BACKGROUND DESCRIPTION:  The Airborne Ceif Protection Jamaer (ASPJ), ALQ-lSb, is required to Increase Air 

Force and Navy tactical aircraft survlvabllity and provide an enhanced probability of mission success. The Research, 
Development^ Tea: and Evaluation effort leading to the ALQ-165 J.B required to develop advanced Electronic Counteraeasure 
techniques L 

Sixteen ASPJ Engineering 
Development Models will be used for system effectiveness evaluation, reliability testing, qualification testing and 
Initial Ope.ctxonal Test and Evaluation. 

(u) ELATED ACTIVITIES:  This project is structured as jcint Navy/Air Fc^ce effort with Navy funds provided under 
PE 6^226N, project W0629-TW.  Development cost for this project is being shared equally between tha Air Force and Navy. 
The F-16 internal ECM (IECM) efforts are directly related to PE 27133P, F-16 Squadrons. 

(U) WORK PERFORMED BY:  ASPJ Comwon Development Is managed by a joint N*vy/Air Force Program Office <\t the Naval Air 

Syctems Command, Washington, D.C. The Navy is the lea«! Service.  Air Force eupport for this effort is provided by the 
Aeronautical Sj>*»temo Division, Wright-Patteron AFB, OH.  The ASPJ Phase I effort was accomplished by two competitive 
contractor t";iua.  One te*im wa& No-'throp Corporation, Rolling Meadows, it and Sanders Associates, Nashua, tfH. The second 
team was ITT, Motley, NJ and Jest'nghouse Cot>orction, Baltimore, MD.  The ITT/Westlnghouse contractor team was selecred 
to proceed Into Phase II (Full Scale Engineering Development).  Various Naval and Air Force organizations are supporting 

th*s effort tv< ?..-%»   „• c Joirt 4>;o%rum office 

(U) PROCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I. (U) FY 1981 and Prior Accomplishments;  In FY 1979» the ASPJ program successfully passed the Defen e Syrtems 
Acquisition Review Council (DSÄRC) 11 milestone. As a result of the DSARC II decision, the Air Force was directed 
to fully participant *lth the Navy in the joint development of a common ASPJ system.  During FY 1979, Phase I of 
the ASPJ engineering development was initiated with the award of contracts to two competitive contractor t«?a».s. 

Aircraft installation studies were conducted.  As a result of the ASPJ DSARC II Decision HcmoranJum direction, 
ASPJ efforts formerly accomplished under PE 64738F and 64739F were consolidated under PE 64737F.  The design phase 
was completed with a critical design review in FY 81, and Phase It, Engineering Development Model fabrication, 
assembly and lest phast* was initiated. 

2* (u* FY 1982 Program:  I-haa* II, Engineering Development Model fabrication, asseaMy ai.d test, of the AUj-16!> 
development *U1 continue.  Early phases of Test, Analyte v&4  Fix will commence. 
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Project:  2_712 
Program ETeaent:  #t4737F 

DOD Mission Are«:  Self Protection^ #371 

Title:  ASPJ Coanon Development 
Title: Airborne Self Protection Jenaer (ASPJ) 

Budget Activity:  Tactical Prog aas, J4 

3. (U) FY 1983 Planned Program:  Phase II of ALQ-165 development will continue and delivery of the Engineering 
Developmcat Models will commence.  Development Test and Evaluation will continue. 

4. (!l) FY 1984 Planned Prograa:  Development Test and Evaluation of the ALQ-165 in the F-16A will be completed: 
Operational Test and Evaluation will commence. 

Defense Systems 5. (U) Program to Completion: Complete Operational Testing. Obtain a production decision s 
Acquisition Review Council (DSARC) III. Commence production. 

6. (U) MMftstoneg?  Not Applicable. 

7. (Ü) Resources: 
Total 

FY  1981       FY  1982 FY  U83        FY  1984 Additional Estimated 
Actual Estimate      Estimate      Estimate      To Completion      Costs 

RÜT&L 6/700 29,900 15,400 14,000 11.513 88,713 

8.   (U) Comparison with rY 1982  Rescriptive Scianary: 

P.if&E 6.7CO 27,700 13,500 14,300 62,200 

(U)    The cost  increase  is  the  result  of  the USAF becoming a  fuli  participant   In ehe ASPJ  prograa and  th« share  ratio 
increased  froa 37X to 505. 
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Project;  2715 Title:  ALQ-131/CPMS Development/Integration 
Program Element;  I64737F Title: Alt borne Self Projection Jammer (ASPJ) 

DoD Mission Area:  Self Protection #371 Budget Activity:  Tactical Programs» ¥*T 

DETAILED BACKGROUND AHD DESCRIPTION:  This project supports adapting the receiver/processor portion of the ALQ-165/ 
ASPJ to provide sn enhanced power management capability (Comprehensive Power hanngement System/CPMS) for the ALQ-131 
electronic countermesaures (F.CM) pod. 

ALQ-131 ECM pods will be used on aircraft not scheduled to be equipped with the ASPJ internal ROM . vste». 
such as the A-7D, A~10, and F/RP-4. 

(U) RELATED ACTIVITIES;  The initial studies for the Comprehenilvt Power Mangesnent System (CPMS) were accomplished under 
Prog~r*a Element (PE) S4739F.  Modification of the ALQ-131 ECM pod to include new techniques that will tak« full advantage 
of the CPMS capability will be accomplished under PE 64739P. 

I <u> WORK PERFORMED BY:  Development of the CPMS is managed by the Joint Navy/Air Force A'rborne Self Protection Jammer 
(ASPJ) Program Of Ace at Haval Air Systems Command, Washington, D.C.  Integration of CPMS into the ALQ-l.U pod in managed 
by the Aeronautical Systems Division, Wright-Patteraou A'B, OH. The CPMS effort In being developed by a Joint venture of 
two contractors composed of ITT, Nutley, NJ and Westlnghousc Corporation, Baltimore MD. 

<U> PROGRAM ACCOKPUSHMENTS AND FUTURE PROCRAMS: 

l' ^U' PY 1981 and Prior AccompllEhmfcats:  Studies WXT, conducted to develop a design approach for integrating a 
Coaprehcnsfve Power Management System (CPMS) with the ALQ-lll pod, maximize "ommonality with ASPJ and how to reer 
performance requirements. A Memorandum of Agreement was signed in October 1978 wKh the Navy on CPMS development. 

2< W ** 19%2  Proftraa:  The decign and critics* item demonstratUn phase will be completed and Hi«*« !i, 
Engineering Development Model fabrication, assembly and testing will be initiated. 

'• W)  FY 1983 Planned Program:  Phasi II, Engineering Development Model lubrication, assembly and test, of tie Cr*MS 
development will continue.  Delivery of engineering d*v~ loj>aent model« will commence e^cly phawes of Development Test 
and Evaluation. 

4' ^ BL *98* KftEg^j Pre.grsa:  Phase II of C?MS development will continue.  Development testing will t»e completed 
and operational t'st.ng will be initiated. 

S. (Ü) ^S^ßJi^S^J^^lfJlyJi1     Ccaplat« Operational Testiof. Obtain a Defense Systems A-quleitlon 
Review Council (DSAJtC 111)  production decision.  Comrieuce production. 
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Project:  2715 
Progiam Element:  #64737F 

DoD Mission Area:  Self Protection, #3/i 

6. (Ü) Milestones:  Not Applicable 

7. (U) Resources: 

FY 1981 
Actual 

RDT&E 3,183 

8. (U) ££^£1*1*2«^ i£^LJ^?^ 

ROT&E 3f100 15,100 

Title:  ALQ-131/CPMS Development/Integration 
Title: Airborne Self Protection Janaer (ASPJ) 

Budget Activity:  Tactical Programs, #A 

PY 1932   FY 1983   FY 1S8A   Additional 
Estimate  Estimate  Estt^tc  To Completion 

7,900    11,300 7,300 4,100 

3,600 300 

Total 
Estimated 
Costs 

33,783 

22,100 

(U) FY 83 Funding increase *s attributed to including all integration and test planning costs. 

860 

****** 



Project:  2719 

Program Element:  I64737F 
DOD Mission *irea:  Self Protection, #371 

Title:  F-16/ASPJ Development/Integration 

Title:  Airborne Self Protection Jammer (ASPJ) 
Budget Activity: Tactical Programs, £4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This project supports the integration of the Airborne Self Protection Jammer 
(ASPJ) (ALQ-165) in the F-16 aircraft. The ALQ-165 is a Joint Navy/Air force program to develop an internal electronic 
countermeasures capability for self protection of tactical aircraft (F-16, F-14, F-18, A-6E and EA-6B) to enhance mission 
success and aircraft survivability when confronted by modern, diversified, radar controlled weapon systems. 

<u>* ELATED ACTIVITIES:  Navy efforts for Integrating ASPJ into Navy aircraft (F-14, F-18, A-6E and EA-6B) are tunded 
under Program Element 64226N project W-1482. 

(Ü) WORK EPRFORMED BY:  The ASPJ Program is managed by a joint Navy/> r Force Program Office at Naval Air SyEtems 
Command, Washington, D.C.  The Navy is the lead Service.  Ths F-16 integration portion of this program is managed by the 

Aeronautical Systems Division, Wright-Patterson AFB, OH.  General Dynamics, Fort Worth, TX is the aircraft contractor. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I- (U) FY 1981 and Prior Accomplishments:  Preliminary aircraft installation studies were completed. Associate 
Ciitractor Agreements were signed with the prime aircraft manufacturer (General Dynamics) for prelimlnaty installa- 
tion Investigations.  Antenna measurements and aircraft radar cross section measurements were completed.  Aircraft 
coullag requirements were studied.  Support equipment requirements were identified. 

2* (U) FY 1982 Program:  Aircraft manufacturer complete installation design specification for 
the F-16.  Commence prototype installation and check out in the F-16. 

3. (U) FY 1983 Planned Program:  Complete prototype installation in the F-16.  Commence development testing. 

4. (U) FY 198' Planned Program:  Complete development testing and initiate operational testing. 

5. (U) Program to Completion:  Complete operational testing in the F-16.  Obtain production decision for the Airborne 
Self-Protection Jammer and commence production line installations in F-lb aircraft. 

6. (Ü) Milestones:  Not Applicable. 
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Project:  2719 
Program Element:  #64737F 

DOD Mission Area:  Self Protection, #371 

Title:  F-16/ASPJ Developaent/Integration 
Title: Airborne Self Protection Jammer (ASPJ) 

Budget Activity: Tactical Programs, #4 

7. (Ü) Resources: 

FY 1981 
Actual 

FY 1982   FY 1983   FY 1984   Additional 
Estimate  Estimate  Estimate  To Completion 

RDT&E 2,390 

8. (U) Comparison with FY 1982 Descriptive Summary: 

RDT&E 2,500 

16,296 

12,800 

20,026   13,833 

4,700 

6,200 

2,400 

Total 
Estimated 
Costs 

58,745 

22,400 

(U) FY 83 Funding increase its attributed to Including all costs associated with integrating and interfacing ASPJ with 
other F-16 avionics. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #64738F 
DoD Mission Area:  Self Protection #371 

RESOURCES  (PROJECT LISTIHG):  ($ in thousands) 

Title:  Protective Systems 
Budget Activity: Tactical Programs^ #4 

Project 
Number 

1627 

2114 
2683 
3829 

5615 
5616 
6510 

Title 

TOTAL FOR PROGRAM ELEMENT 

Simulation, Analyses and 
Evaluation 

Antenna Teet Range 
"*Radar Countermeasures 

Infrared and Optical 
Count e measures 

Strategic Protrictiv* Systems 
F/FB-lll Protective Systems 
Flight Test Simulators 

FY 1981  PY 1982 
Actual  Estimate 

6,700 
1,500 

26,400 

500 
19,687 
2,300 
5,700 

FY 1983   FY 1984   Additional 
Estimate  Estimate  To Completion 

62,787  108,491   110,234   53,148 

7,390 
1,400 

40,350 

2,450 
45,430 
2,600 
8,871 

10,700 
1,700 

17,900 

6,500 
63,134 
10,300 

11,000 
2,200 

6,648 
24,000 
9,300 

Continuing 

Continuing 
Continuing 
Continuing 

Continuing 
Continuing 
Continuing 
Continuing 

Total 
Estimated 
C>8t8 

Not Applicable 

Not Applicable 
Not Applicable 
Not Applicable 

Not Applicable 
Kot Applicable 
Not Applicable 
Not Applicable 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program provides funds for:  (1) engineering development of new 
or improved electronic countermeasures (RCM) equipment for strategic aircraft; (2) infrared countermeasures equipment 
for strategic, tactical and combat support aircraft; (3) an expedited effort to develop electronic countermeasures 
techniques against the new generation of highly PCM resistant and *ery capablef 7radar threats; (4) 
development of Soviet radar replicas against which electronic warfare equipments are flight tested; (5) vhe evaluation 
and analysis of electronic warfare equipment; (6) development of an antenna test range to support ooth ground and 
airborne evaluation of new electronic, warfare antennas *nA  development of penetration aids for Air Launched Cruise 
Missiles. 

BASIS FOR FY 1983 RDT&E REQUEST: TU Soviets continue to develop, deploy, and provide their allies with Tophicti- 
cated electronic and electro-optical surface-to-air and air-to-air weapon ry*terns.  Of particular concern is the deploy- 
ment, In s ig it it leant numbers^ of both airborne and ground based [ threat radar systems against which current 
generation ECM systems have                      J   These circumstances make it Imperative thai Air Fore« aircraft 
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Program Element:  J64738F 
DoD Mission Area:  Self Protection, #371 

Title:  Protective Systems 
Budget Activity: Tactical Programs, #4 

carry effective electronic countermeasures (ECM) equipment which can provide protection against eneay air defenses and 
help ensure the successful accomplishment of assigned wartiae «lesions without incurring unacceptable attrition.  In 
order to ensure continued strategic bomber, cruise missile a?d cruise aisslla carrier effectiveness against Soviet 
defensive systeas In the 1980s and 1990s, a significant investment In equipaent development has been aade to accel- 
erate existing prograas. The survlvablUty enhancements derived froa these developments will ensure continued effective- 
ness of strategic and tactical weapons systems affected through the 1980s and 1990s. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

1 RDT&E 

Total 
FY 1982  FY 1983  FY 1984  Additional    Estimated 

FY 1981 Estimate Estimate Estlaate to Completion Costs 

62,894  108,aOO   79,700 Continuing   Not Applicable 

FY 1983: The FT 1983 estimate is $34.3 million higher than estimated last year. The increases In f*que«ted 
funds for FY 83 ar^ rvgedei to:  (1)_ Cocplete development of electronic countermeasures system for Air Launched Cruls« 
Missiles to protect against Soviet 

and to develop necessary support equipment for that system,  (2) accel- 
erate        _ countermeasures technique development, validation and Integration into existing countermeasures syatema, 
(3) emphasise development and flight testing of improved countermeasures capabilities for Cruise Mijeile Carrier Aircraft 
to protect it froa the 

and (4)  provide necessary updates to threat simulstlons/fsclllties and test range to permit required 
effectiveness and (developmental teatlng. 

(Ü) OTHER APPROPRIATION FUNDS:  Not Applicable. 
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Program Element:  I64738F Title:  Protective Systeme 
DoD Mia &loo Are«: Self Protection #3/1 Budget Activity: Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION: The purpose of this program element (PB) Is to:  (1) develop, test and evaluate 
electronic countermeasures (ECM) equipment for strategic aircraft; (2) develop Infrared (IR) and optical ccuntemeasures 
equipment for all combat aircraft; (3) develop new ECM systems, or techniques which can be Integrated Into existing 
aircraft ECM systems, that will be effective against the u*w generation of highly ECM resistive Soviet        J radar 
threat weapon systems; (4) upgrade existing, or develop new, simulations/replicas off     radar controlled weapon 
systems against which electronic warfare (EW) equipments undergo both development, and flight testing; and (5) develop/ 
upgrade the antenna teat range which supports both ground and allborne evaluation of new electronic warfare antennas. 
The quality, quantity, diversity and continual Improvement of** j command/control and weapon systems 
dictates an orderly developmental effort to Improve existing and introduce new electronic warfare systems which provide 

adequate reaponae/capablllty to counter these Improved systems. Development efforts are in direct response to identities 
operational deficiencies where existing EW equipment vill no longer provide adequate protection for aircraft performing 
assigned combat missions. Laboratory and flight test simulations of      radars and defense system« are necessary to 
adequately evaluate the effectiveness of new equipment, EW techniques and tactlea. The seven numbered projects with this 
program element fall Into two functional area:  (1) aircraft protective systems (Project 2683 -       j radar counter- 
measures; Project 5615 - Strategic Protective Systems, and Project 5616 - F/PB-111 Protective Systems); and (2) systems 
analysis and testing (Project 1627 - Simulation Analyses and Evaluation; Project 2114 - Aircraft antenna test range, and 
Project 6510 - Flight teat simulators). 

W) RELATED ACTIVITIES: The efforts In this program build upon conccpta and tec^aolofcy demonstrated in advanced develop- 
ment programs PE 63718P, Electronic Warfare Technology, and PE 63743P, Electro-Optical Warfare. Thuy are cloaely coordi- 

nated with ECM engineering development projects in PE 64739F, Tactical Protective Systeme. 

WORK PERFORMED BY: The aircraft aubaystems and laboratory simulation programs are managed by the Aeronautical 
Systems Division, Wright-Patterson AFB, OH. The flight test simulation project la managed by the Armaavant Developern 
and T«*t Center, Egltn AFB, FL.  The antenna teat range la managed by Rome Air Development Center, Griffia A?§, NY. 
The major contractors are:  Ceneral Dynamlca, lac, Fort Worth, TX - threat simulation; Weatinghouee Corp., Baltimore, 
MD - rail warning ayatem for B-52 and P/FB-111; and ITT Avionics, Inc., Nutley, NJ - upgrade of ALQ-U7 

)for the atrateglc bomber force and Cruise Missile Carrier Aircraft forces. 

(ü) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*•     FY 1981 and Prior Accompllahmerta:  Hardware development programa fcr atrateglc bomber and tactical fighter 

aircraft initiated in FY 1981 will continue. These include adaptation of the B-52/ALQ-153 Doppler Tall Warning 
Radar jyate« for FB-1U ipplication and M.Q-172 airborne inttrceptor Jammer development including count*r- 
measur^s and techniques/cap bllltiea to defeat the threat to the B-52's rol.» as Air Launched Crulae Missile Carrier. 
A very significant effort haa been mounted to provide FCK protect Ian for th« Air Launched Cruise Missile agaicet 
Soviet 

Successful „ "teats have been 

conducted.  The level of effort simulation/replica development/update program continues.  Development and test of 
Jcountermeasuic« techniques to counter thli[ 'radar technique continued. 
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Program Element:  I64736F Title:  Protective Systems 
DoD Mission Area:  Self Protection, #371 Budget Activity: Tactlccl Programs, #4 

2.    FY 1982 Program: Major development emph&sis will continue to be focused on improvements to B-52 Cruise 
Missile Carrier protective systems (ALQ-172); test end validation cf countermeasures techniques for both 
strategic and tactical electronic warfare systems; *nd continued development and a protection decision for ALCM 
countermeasures systems. Adaptation of the ALQ-151 tall warning radar system to the FB-lil and the full scale 
engineering development of a new'       J flare have been scaled down to help fund higher priority projects» 
The level of effort for electronic warfare (EW) simulation facility upgrading, needed to test thu effectiveness 
of new techniques, has been increased to develop^ _?simulations for 
testing of all EU hardware. Development of a countermeasures system to degrade thef~ 

]effectiveness will be initiated at an accelerated pace. 

3*    FY 1983 Planned Program: The \LQ-172 countermeasures system for the Air Launched Cruise Missile Carrier will 
undergo flight teat and require a production decision. The ALQ-153 tall warning ayatem will be Installed in an 
FB-iil aircraft and begin fllfSt teat. Development on the Air Launched Cruise Missile EG? ayatem/ 

flare full acale engineering development for tactical aircraft will begin whil« existing work for the Si~52 
version will progress toward an FY 84 flight teat. Update to the S/FB-lii internal counterseaaure» evetem to protect 
it against the emerging thre-t will begin. '"       "countermeasures 'echnlques, developed in previous years, will 
begin integration lntc the numerous ECM systems.  Level of effort simulation improvement at the Air Force threat 
simulation facilities will continue.  Studies will be initiated pertaining t; " countermeasures develop- 
ments ana application of ^detection systems. j development will continue. 

4*    FY 1984 Planned Progrnm:  ALQ-172 development will be_complete^.  Adaption of the ALQ-153 to FB-ltl aircraft 
will finish development and require a production decision. * flar^ development for tactical aircraft will 
continue while «strategic developments will be ready for production..  F/FB-lli countermeasures system development 
will continue as will development of a _ capability for et-ateglc *.«d tactical aircraft. Threat 
simulation developments will continue.  Development of a jcountermtasurcs capability for P/PB-Ul 
aircraft and, if applicable, for Cruise Missile Carrier Aircraft will begin sa will development fo' 

detection/couru ermeaaurea capability. 

J* (u^  Program to Completion:  Thia la a continuing or gram. 
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Project:  #1627 
Progr#m~fTeaent:  I647S8F 
DoD Mission Areal Self Protection #371 

Title: Simulation, Analyses and Evaluation 
Title: Protective Systeaa 

Budget Activity: Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION: This project provides for the development and fabrication of laboratory 
simulations of     , radar systems and the analyses of potential candidate countermeasures system« and techniques. 
The availability of these realistic laboratory siaulatlone off    t radara permits effective definition, design, and 
evaluation of new/laproved electronic countermeasures equipment againstt    j aurveillance radars, command and control 
networks, and Jcontrolled weapons. 

RELATED ACTIVITIES:  This project relies on *any technical intelligence aourcea to define and assist in  the design 
of functloual electronic duplicates (simulations) of      radar aystema. These laboratory simulation« ere uard by 
virtually all Air Force and many Army and Navy electronic vaifare development programs during definition, design 
and/or evaluation. The analyses capability sponsored by this project supports Program Element (PE) 63718F, Electronic 
Warfare Technology; PE 637*3?, Electro-Optical Warfare; PE 27252F, EF-U1A; PE 64724?, Tactlc-1 C3 Countermeasures; 
PE 64739F, Tactical Protective Systems and development efforts elaevhere In Protective Systems PE 64733F. These 
simulators are also used by Strategic end Tactical Air Command* to measure the change in effectiveness of operational 
ECM syateaa resulting from tlie use of new tactics or equipment settings againat any specific threat rular. 

(U) WORK PERFORMED BY;  The laboratory simulation programa are managed by the Aeronautical Systems Division, Wright- 
"'attcrson AFB, OH, The major contractors are: General Dynamica, Iuc, Fort Wcrth, TX, - Air Force Electronic Warfare 
Evaluation Simulator (AFEWES); CaUpan Corp., Buffalo, NY - Real Time Electromagnetic Digitally Controlled Analyzer 
and Processor (REDCAP) Simulator; and the Aeromedlcal Research Laboratory, Wright-Patterson AFB, OH - Strategic 
Avionics Crew Station Design Facility. 

^U> PROCRAM ACCOMPLISHMENTS ANC FUTURE PROGRAMS: 

1     fJL IJSl nnJ Trlor Accompllshmenta;  Previously eerablished simulation facilities are:  the AFEWES, at 
General Dynamics, Fort Worth, TX; REDCAP Simulator at Calspan Corp., ififfalo, ¥Y; and the B-52 Electronic Warfare 
Officer Crew Station for human factor» engineering design evaluations at Wright-latteraon AFB OH.  AFEWES consists 
primarily of five general -la«set» of almuiationa of threat radar eystems:  (1) surface-to-air missile. (2) anti- 
alrcraft-arcUlery, (3) airborn« interceptor, (4> acquisition *nA  (5) ground control intercept/height finder 
radars. Thii facility provide« the Air Force and other Department of Defense agencies the capability to perform 
thoroutjo assessments of electronic warfare technique«, equipment, and subsystems, as well as systematic in- iepth 
evaluations of ECM system capabilities and weapon system survlvablllty analyses.  It ia a valuable decision tool 
to supplement advanced development, enginee'in« development, flight test and related analyses efforts. The unique 
feature of this facility la that actual ECM equipment is evaluated at Ita no nan1 opersting frequencies*  REDCAP 
was established for evaluation of jamming equipment used agaiu*tL    .'«•tiy warning radars and command and COü- 
trol network craaunicationa. The following simulator developaenta/upgradea continue in work: f 

m  radar *nd associated mlaalle aimulat«oa; £ *raaar simulation; { command, 
control and communicatlona <CJ) and data link eystems «imulatloa; upgrade of exfating early warning (EW)~and ground 
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Froject:  #1627 
Program Element: I64738F 

DoD Mission Area:  Self Protection #371 

Title:  Simulation, Analyses and Evaluation 
Title:  Protective Syiteas 

Budget Activity: Tactical Programs, #4 

controlled intercept (GCI) rsdar simulations to bring them iota compliance with current Intelligence estimates; 
and the development of an Adaptable Radar Simulator which can oe quickly assembled from available components 
and preliminary intelligence estimates to provide s rapid "first-look" at a potential new'    " »«dar system. 

2. 
r 

FY 1982 Planned Program: Fabrication of^ radar simulations will continue. 
simulations and EW/GC1 development will make them once again available for countermeasures 

testing with updated threat data Incoiporata?'. Of note is the installation (a first) of * Model in 
the '     to provide it with a more realistic simulaticn of the actual problems encountered by such s radar when 
acquiring and tracking "* targets. 

3.    FY 1983 Planned Program: The FY 83 program will continue existing efforts to upgrade the various threat 
radar simulations to insure their compliance with the tatesst threat estimate. Fabricating of 

* Rad&t will continue. Design end fabrication of a 
Jvill begin as well as the design and fabrication of « reactive aircraft cockpit simulation. 

*.    FY 1484 Planned Program: The FY 84 program will build upon modernization and update effort-* and development 
efforts continuing ttom~TWl  and 1983, adding and updating capabilities ss defined controlled 
weapon system threat dstu aind funds availability permit. 

*' {") Progrsa to Completion:  This la a continuing program. 

6. (U) Milestones;  Not Applicable. 

7. (U) Resources: 
FY 1981   FY 1982   FY If83   FY 1984   Additional 
Actual    Estimate  Estimate  Estimate  To Completion 

Total 
Estimated 
Costs 

RDT&E 6,700 7,390 

8,  (Ü) Comparison with FY 1982 ^scriptlv« Watery: 

40,700 ii.OGO Continuing 

KY 1982   rY 1983   FY 1984  Additional 
FY 1981   Estlaate  Eatlnate  Estimate To Completion 

Not Applicable 

Total 
Estimated 
Costs 

6,700 6,500 5,700 Continuing Not Applicable 

(S) FY 198i«  Ihr n  83 estimate is $4.2M higher than estimated last ye*r. The increase in requested funds for FY 8i Is 
needed to ats«ior«re and complete compuvpr slaulstlons of [ j advanced^ 

J rad$r systems and reactive cockpits and advanced Sur*ace-t>-Air Missile Systf«: (SAM) with 
simulations. W 
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Project:  £2633 Title: ^       'Radar Countermeaaarea 
Program Element.  #64738P Title:  Protective Systeme 

DoD Area Miaaion: Self Protectioa #371 Budget Activity: Tactical Programe, #4 

DETAILED BACKGROUND AND DESCRIPTION: Moat recent intelligence eatlmatea confirm that air 
defense airborne interceptor, surface-to-air missile, and antiaircraft artillery rad&re now use radar target 
tracking techniques. Jtechnique which allowa the threat ayateta to obtain 

- - - -7 Thig 
probet la being constituted as a major development initiative to focua both resources and management attention on the 
urgent objective to find and integrate effective*       radar counterme«»urea into existing aircraft »ilf-protectlon 
ECM systems- 

RELATED ACTIVITIES: Thia new project draws heavily on concepts and technology demonstrated in eivanced development 
Program EliitsJct (PE) b37!8F, Electronic Warfare Technology. Aa techniques or new ayatema emerge successfully from engi- 
neering development, th«y i*\  be input directly into hardware ayatema or channeled into aelected program elements in 
which further Integration into specific syeterns may be Accomplished. The Air Force single manager/ "radar 
countermeasore« haa already estAbllehed direct liaiaon with Army and Navy electronic warfare development manager« and is 
working to aat&blith thia program on a tri-eervice basis, 

<» 

WQBX rERPOSMED BY: The Air Fore** manager la the Aeronautical Systeme Divialon (ASD), Wright Patterson AFB, OH. Air 
Force has cetibllthed a vpeclal management program office, nicknamed the "HATE EXIT" Program Office, directly under the 
cognisance of the ASD Commander. The UAV* EXlT Program Office haa management reaponaibility te,r  all Air Forci 
radar c->unreru.e*wuree development effort«. Major contractor« are:  ITT Avionics, Nutley, NJ; S**3co ayatema Incorporated, 
Long IsUid, NY; Weatinghouae Coloration. Baltimore, MD; Raytheon Corpoiation, Santa Barbara, CA,  racor Sciences and 
Systems, Auailn, TX; and Ceneral Electric Corpoiation, Utlca, NY. 

1 <u> gOCTAjl ACCOMPLI S&MFKT* AND FUTURE PROGRAMS: 

Ft IPfi and Prior Accow^llahmen a:  In this project, initiated xr  FY 1980, the Air Force began evaluation of 
prwitiSlaary systems concept* submitted by industry to counter the       1 radar throat.  Integration analyaea and 
trad* siidies were accomplished to dcteimln« candidate ayatema approaches« The Air force established «a ita firat 
priority tho attainment of efftctlv«       _ radar countermeaaure« for strategic bomber« and tactical flghtera. 
Specific «yet*«* targeted for eirlier countermeaaurce enhancement erf- the 

At the present time it 
appear« that ft combination of technique« will be required to provide the neceaaary eurvf«ability and mission eifec- 
tlvenea» against the diverae threata. Selected techniques are being fabricated and integrated into the aforementioned 
/.CM sjfst«** for testing egalnet actual threat radars. In parallel with effort« to find immediate or near 
tern solution« tor toe«« «pecific härtbare «yatema, efforte will begin which will investigate other potential alterna- 
tive« such a« Improved [ } and technique«! for specialised aircraft application«.  The expedited develop- 
ment of an improved la planned. Thia effort could provide a highly co«t 
effective complementary capability           since It capitalizes on an exiating cn~the~ahelf ayatem which 
coulJ be reinstalled in a short period o* time at modest coat. The long term goal of finding a »ingle or generic 
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Project:  #2583 
Program Element:  #64738F 

DoD Mission Are«:  Self Protection #371 

type solution will not be abandoned, and studies, 
objective. 

Title: 
Title: 

• Radar Countermeasures 
Protective Systems 

Budget Activity: Tactical Program, #4 

analyses and some testing will be accomplished to further this 

2'    S3 jJS* Planned Proprem; Completion of fabrication of "1 (upgrades will occur. 
Comprehensive ground and flight testing of these upgrade* will lead to the selection of those which are effective and 
warrant production for retrofit into these systems* Parallel efforts to design, fabricate, and test corresponding 
Improvements for FB-111, F-15, F-16 snd other Air Force aircraft ECH systems will continue. A continuing effort 
to solicit and evaluate new Ideas will be maintained. Amoug those techniques already evaluated; two have shown 
excellent results in flight test against specific types/modes of radar operation. These Includef 

3.    FY 1983 Planned Program: The integration of selected countemeasures techniques into a wide range 
of aircraft ECH equipment will commence and be determined by the effectiveness of the specific techniques as val- 
idated in flight test, the effectiveness envelope of the technique (If limited) and the operational profile of the 
host aircraft. For example,J[ would not be a candidate for F-15 because of the F-15_ 
mission nor would sn overly system be candidete for s small fighter. Artusl Integration efforts and 
flight test of the installed techniques will rake place in the host ECH system development progrsm element. This 
effort ts plsnned to complete In FY 81*. 

*• (u) FY 1984 Planned Program;  Program la planned to terminate in FY 83. 

5. CU) Program o Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable 

7. (U) Resources: 
FY 1981 
Aetuaji 

FY 1982 
Estimate 

FT 19*3 
Estimate 

RDTfcE 2f,400   40,350   17,900 

8*  <u) Comparison with FT 1983 DMCI lptlve Summary: 

RDT4E 26,400   45,200   24,900 

FT 1984  Additional 
Estimate To Completion 

Continuing 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

Not Applicable 

FY 1983;  Tha FY 83 estimate is C6.2M less t);an estimated Isst yesr.  The decrease in requested funos for FY 83 is a 
result of restructuring tasks contained within this project to concentrate efforts enly on those which appear to provide 
the highest probability of success against the widest range of (       }radar eyeteme and be available for integratiun 
studies In FY 83  This project ts scheduled to terminate activity in FT 83.  Actual Integration of theac techniques Into 
individual systems will be accomplished under other projects/program elements. 

;.,.......   » . • 
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Project:  #3829 Title:  Infrared and Optical Counter-measures 
Program Element^  #b4738P Title: Protective Systems  

DoD Mission Area:  Self Protection #371 Budget Activity:  Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION:  This project provides for the development of infrared (IR) optical/electro- 
optical (EO) £       counterm*asurea tysterns. The purpose will r>e to develop countermeasuies capabilities to delete 
the growing arsenal of IR guided weapons In the_   J Inventory and to develop counters for eatrg.ng optical, EO 

directed weapons.  It is planned to take design candidates from laboratory development which are boch responsive 
to  existing requirements and technologically mature enough for full scale engineering development. 

(U) RELATED ACTIVITIES: This project will rely on many technical Intelligence sources to define the threat eud aasist 

in the definition am' design of counteimeasuree system*  Developments in the project will provide councermeasures 
capabilities for boMi strsteglc and tactical aircraft.  Related activities take place in PE 64739K, Tactical Protective 
Systems. 

<l*> WORK PERFORMED BY:  The Aeronautical Systems Uvielon, Wright-Patterson AFB, OH. 

<U> PKQCKAH ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I.    FJf 81 and Prior Accomplishments:  Th*s project was initiated In Ft  198G>  Hie Initial taak was to begin an 
analysis of the threat to US aircraft in the IR portion of the electromagnefic spectrum, determine the oest solution, 
and support exiting development program? aimed at transltloulng mature capabilities Into full scale engineering 

development.  The primary near term aim is aevelopment of a flare^ 

{material capable of producing IR radia- 
tion closely matching that of * Jet engine acroae the spectrum of intere&t has been chosen. 

2     l>y 1982 Program;  In r^spons* t&  problems Identified during 1981, the Fv 1982 development program will con- 
centrate on solving a(        phenomena and optimum dispenser packaging for strategic applications. 

'•    FY 1983 Planned Program:  Full scale engineering development of the/       "1 flare will be underway for 
strsteglc applications.  Planning will begin for application to tactical a'reraft dispensers.  This program may 

include infernal lonal development efforts.  In addition, evaluations will Iwä undertaken to determine the best method 
of wea**nn directing system«. 

*'   ' FY 1984 Planned Program:  Full scale engineering development on the t'.rateglc Jflare will be 
coapicted.  Full scale engineer! nj developaent on a tactical derivative will continue* as will studies into develop- 
ment of an defection capability. 

** W)  Fr><raji to Completion:  This is A continuing progra 

6. (U) Milestones:  Not Applicable. 
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Project:  #3829 
Program Element:  #64738F 

DoD Mission Area:  Self Protection #371 

7. (U) Resources: 

FY 1981 
Actual 

FY 1982 
Estimate 

Title:  Infrared and Optics1 Countermeasures 
Title:  Protective Systems  

Budget Activity:  Tactical Programs, #4" 

FY 1983 
Estimate 

RDT&E 500 2,350 6,500 

3.   (U) Comparison with FY  191?  Descriptive  Summary: 

RDT&E 500 2,500 7,000 

FY 1984 
Estimate 

6,648 

Additional 
to Completion 

Cor tlnulng 

Continuing 

Total 
Estimated 
Costs 

N/A 

N/A 
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Project:  #5615 Title:  Strategic Protective Systems 
Program Element:  #6*738F Title:  Protective Systems 

DoD Mission Atee:  Self Protection #371 Budget Activity: Tactical Program, #4 

DR.: AI LED BACKGROUND AMD DESCRIPTION:  This project provides fer tu« development of new and Improved electronic 
countermessures (ECM) systems for strategic aircraft. The continue' Improvement In the quantity, quality and diversity 
or     ^Jalr defense command/control and ueaf.tn eys*:eas establishes a corresponding need to provide Improved self- 
protection countermeasures systems for strsteglc aircraft. For the immcdlste future the 3-52 will continue to be the 
malnstsy of strsteglc bomber aircraft offensiv«! capability. The B-52 In its cruise missive carrying role will face a 
multitude ofr        radar equipped]      airborne Interceptor aircraft. Efforts In this project focus on optimizing 
existing B-52 ECM systems, and to provide the enhanced car<*.bil'.ty accessary to permit accomplishment in the new air- 
launched cruise missile carrier role and transfer of applicable technology to oth*tr systems for those techniques evaluated 
on the ALQ-172 by the HAVE EXIT "        countermeasures) SPO. 

W)  RELATED ACTIVITIES: The efforts In this project draw heavily ou concepts end technology demonstreted In advanced 
development Program Element (PE) 63718F, Electronic Warfare Technology, snd PE 63743F, Electro-Optical Warfare. Tech- 
nolog/ from other projects wtthl/ this PE snd PE 6473SF, Tactical Protective Systems, are utilised to the e*»xlmun 
extent possible. 

WORK PERFORMED BY:  The Air fotct  manager Is the Aeronautical Systems Division, Wright-Pattirson Air Force Base 
<AF£), OH. The mejor contrsctors are: ITT Avionics, Nutley, HJ - for update of ÄLQ-117 * _ Jammer, 
with Sedco Systems Incorporated, Long Island, NT as »sjor subcontractor for ALQ-117 ECM antennas. 

tu- PROGRAM ACCOMPLISHMENTS ANU FUTURE PROGRAMS: 

1.    Ft 1981 and Prior Accompilahmen;s:  Completed efforts In prior years which are cuneutly be in* installed la 
the B-52 as Class V modifications include:  the ALQ-122 RCM system which jams the^ 

"" the ALQ-155 ECM power management system, which integrates ALT-29 jammers (covering the 
spectrum of early warning, surveillance, snd terminal threat radars) with the JtLR-46 uutr warning receiver to 
provide r*pU, accurate «ad prioritised jamming response Ic theae threats» and the AJ.Q-11 depict  tall warning 
radar (which detects approaching air-to air missiles and ^ 

3 Priority developments included: update of the ALQ-117^ jas>mt r 
(AlQ-172) to provide enhanced protection for the B-52 la its cruise missile carrier role and the Development necessary 
to ensure penetration survlvablllty.  The Soviet [ 1 micelle system Stil mod i led L ffighier 
are now recognized M      | threats to the cruise missile.  Forturetely, ECM technology is available which can 
eubetantlally reduce if not negate that threat.  SCM he'^r« and alrfraae modifications to the rir launched cruise 
missile to permit it to eetry that hsrdwsre, continue 1.» development in this project. The electronically st»ur«hle 
phased srrsy jamming ant.t»na nystem mentioned in previous descriptive summaries is being evaluated for cost effective- 
ness In comparison with smaller, lees complex antenna installations snd  HAVE EXIT subsrltuclons if *nj  sre spplitsble- 
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Project:  #5615 
Program Element:  #64738? 

DoD Mission Area: Self Protection #371 

Title:  Strategic Protective Svgteas 
Title: irotectlve Systems 

Budget Activity:  \actlcal Progras», #4 

2*    FY 1982 Plumed Program: The ALQ-172 airborne interceptor jammer configuration will be determined and the 
system will complete system fabrication and begin an extensive program of both ground and flight testing. The air 
launched cruise missile (ALCH) ECM suite will complete fabrication, grornd and flight test leading to a production 
decision for the_    buy of ALCKs. New initiativer include development of a non-lelhal counter to the newj 

/ 

3#    0 *983 Planned Program: The ALQ-172 viJ. I complote a rigorous program of flight and qualification 
(reliability/raiütainability/'Jurability) testing leading to a production decision, f ^development 
will continue. Development of a long range * ""will be initiated. 

*•    FY 19S4 Plasmed ?togram: ALQ-172 support .qulpment development will be continued. Jievelopment 
should teach a production decision point.     Jdevelopment will continue. Initiation of upgrades to the B-52 in 
any role at this time must necessarily undergo close scrutiny for force structure develop-ienrs. However, rapid 
adaptation of capabilities to counter'" systems should be considered. 

■*• W)  Program to Completion:  This Is a continuing program. 

*' <u) Milestones:  Not Applicable. 

7, (U) Resources; 

RDT&S 

Total 
F\ 1981   FY 1982   FY 1983   FY 1984   Additional    Estimated 
Actual    Estimate  Estimate  Estimate  To Completion C^sts 

19,687 45,430    63,134    24,000    Continuing    Mot Applicable 

8. (Ü) Comparison with FY 1982 Descriptive Summary: 

RDT&E 19,794 43,2CC 23,100 Continuing    Not Applicable 

FY 1983:  The VX  83 estimate is $40.OK higher rhau estimated last year.  In FY 81, this project was reduced signifi- 
cantly by Congressional direction. The Increase In requested funds in FY 83 is necessary to complete initiatives delayed 
in FY 81, whose necessity is now clear since the role and service life of th« B-52 has been clarified, and to initiate/ 
continue rsew development efforts reeded for effective completion of the B-52/Cruise Missile Carrier Mission. The in- 
ct-eaee is necessery (I) to complete development and flight of the (ALQ-172) count«measure« s/otem necessary to counter 

J (2) for addition of  task to devalop a count«measures capability to negate 
"the ability of th« _ " "to detect ant track US air- 
craft; and (3) to complete develoo»«M»t if the countermeaaurcs system for the Air Launched Cruise Missile ano' associated 
suppoi t equipae:*t. 
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Project:  #5616 Title:  F/FB-111 Protective Systems 
Program Element:  I64738F Title:  Protective Systems 

DoD Miosion Area?  Self Protection #371 Budget Activity:  Tactical Programs» 

DETAILED BACKGROUND AND DESCRIPTION: To Increase the survlvabillty of F-lll aircraft performing deep interdiction 
and FB-111 aircraft perforralftg strategic strike miscions, a combination of radar warning receiver, aft-looking missile 
warning receiver, internal radar lammer, and chaff/fiare decoys in employed. This project provides for the development 
of improvements to the electronic warfare systems ou the tactical F-lll and strategic FB-111 series aircraft. ' Tne»c 
improvements are necessitated fcy the continually Improving "     surface-to-air and air-to-air defensive systems and 
the daployoent of new or modified radar controlled weapons. 

RELATED ACTIVITIES: The efforts in this program eletr^at 'PP} are based on technology demonstrated in PE 6371SF» 
electronic Warfare Technology; PE 63743F, Electro-Optical Warfare; tad  in Project 5615"       J radar ccuntermeasures) 
within this program element. Close coordination is maintained between efforts la this project and sinilar efforts in 
other projects within this PC, and FE 64739FV Tactical Protective Systems, to maximize commonality an«? avoid duplication 
of effort. 

(u) WORK PERFORMED BY;  The Air Force manager is the Aeronautical Systems Division, Wright-Patterson Af'B, OH.  The major 
contractors are:  Sanders Associates, Nashu.it NH ~ internal jammers; DaJmo-Victor Division of Textron, Belmont, CA - 
radar warning receiver; i»nd Westinghouse Corporation, Baltimore, MD - pulaa doppler tall warning systems; General 
Dynamic Corporation, Foit Worth, TX - F/FB-111 airframe; and Grumman Aircraft Company, Bethpage, NY - EF-111A alrframe. 

(U) PROGRAM ACCOMPLISHMENTS Af>D FUTURE PR0GRAK3: 

1 FY 1981 and Prior Accomplishments: In 1977, development >*nd flight test of improvements to the F/FB-111 
radar warning receiver (A**/ALR-62) and the ^B-lllA internal countermeasures system (AN/ALQ-137) were completed. Both 
systems were placed into production providing a major improvement over then Installed systems which were designed and 
built in the early 60's with design of the F/FB-111. One major program initiated since then is the adaptation of the 
B-52 Doppler Tall Warning System to the v/FB-111 aircraft to provide highly reliable detection of missiles closing on 
the aft quadrant and /plus crew warning. 

2. FY 1982 Program:  Higher priority and Quick Reaction Capability requirements have placed AQ increasing demand 
for funds available within: PE 6'«738F.  Consequently, the development efforts to adapt the tail warning system to 
F3-1 * 1 aircraft have been reduced in scope t« only an instalia»ion/electro-magnetic interference study in an effort to 
Improve the probability of a "apid successful/modification/flight test effort in FY 83.  Also being evaluated this 
year Is a program to expand Radar Warning Receiver and counterireasures system frequency coverage into the^ 
frequency band in response to Vdfcntified       systems which operate in th*t frequency band. 

3. FY 1983 Planned Program:  Begin modification of FB-111 aircraft to install and test ALQ-153 tail warning 
syoteiB. Adaptation of that system to F-15 aircraft mey also begin.  Studies will be completed which will lead to 
active development of af        ~| band countermeasures capability for F/FB-lll aircraft.  Studie* will be initiated 
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Project:  #5616 
Program Element: #64738F 

DoD Mission >rea:  Self Protection #371 

Title:  F/FB-111 Protective Systems 
Title:  Protective r>yat<qms 

Budget. Activity: Tactical Programs, #4 

to evaluate installation of Qptical/Electrc-optical andJ~ ^systems fcr F/FB-111 
aircraft. Also studied will be an improvement to the chaff dispenser to permit capitalization of ongoing research. 

4. FY 1984 Planned Program: Flight test the tai? warning system on FB-111 aircraft and" make a production 
t-eciäion. Begin development of a^ capability f-r radar warning receivers and countermeasures jammers. 
Complete studies or. ooticai/electro-optical end ~       "" system adapt at 'on/installation on F/FB-1H aircraft >  Begin 
update of chaff/flare dispenser to capitalize on chaff and i?are development tatting plac^* elsewhere in this program 
element and Increased effectiveness of the tail warning system. 

5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. (U) Resources: 

RDT&E 

8. (U) Comparison with FY 1982 Descriptive Summary: 

RDT&E 2,300     5,900 

FY 19£1   FY 1982   FY 1983   FY 1984   Additional 
Actual    Estimate  Estimate  Estimate  To Completion 
2,300     2,6f;0     10,300    9,300     Continuing 

8.700 Continuing 

Total 
Estimated 
Costs 
Not Applicable 

Not Applicable 

(U)  In FY 1982, this project was reduced significantly to accommodate additional funding requirement in monopulse 
countermeasures development^ and for certain Quick Reaction Capability developments.  In FY 1983, funding Increases to 
regain momentum in development of the tail warning system, and initiation of new developments are necessary to insure 
the effectiveness of F/FB-111 aircraft against the developing Soviet threat. 
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Project: # 6510 
Program Element:  # 64738F 

DoD Mission Area:  Self Protection #371 

Title:  Flight Test Simulators 
Title: Prctective Systems 

Budget Activity: Tactical Program, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Ttere is & continuing and expanding need to flight test &vd  evaluate new and/or 
modified electronic warfare (EW) equipment to counter new Soviet defensive systems prior to a production decision. These 
tests must be conducted in a simulated threat environment which requires many threat radars.  In the past» the adaptabili- 
ty of airborne ECM systems was quite limited.  However, new Radar Warning Receiver (RWR) and countermeasure .system 
signal processing schemes ar°. highly adaptive and make It extremely difficult to construct a test for such equipment 
without a large number of instrumented threat systems. This project is transferred to PE 64735F, Range Improvement, in 
FY 83 to consolidate threat simulator hardware developments. 

(U) RELATED ACTIVITIES: Hardware developments under this project are coordinated with development programs conducted 
within PE 64739F, Tactical Protective Systems; PE 64738F, Protective Systems; and PE 64719F, Electronic Warfare Repro- 

l gramming Update* Developments are coordinated with PE 11897F, Training Offensive; and PE 27429F, Range Improvement 
Equipment. 

<ü> WORE PERFORMED BY:  Tasks under thi^ project are managed by the Armament Division, Eglin AFB, FL.  The major contrac- 
tors are General Dynamics, Fort Worth, TX; Mertric Systems, Fort Walton Beach, FL; RCA, Moorstown, NJ; and the Georgia In- 
stitute of Technology. 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i.    FY 1981 and Prior Accomplishments:  Development programs for teplicas of surface to Air 
Missile (SAM) Systems have been undertaken as have continuing updates to these systems.  In FY 81, development of the 
and a Modular Generic Radar were continued.  Procurement of a .radar 
was directed to provide a generic capability in those two important areas. 

2*    FY 1982 Program:  Development of the     and Modular Generic Radar continued along with minor upd&tas to 
other simulations.  Flycatcher procurement was cancelled.  Initial development of an      signal source was begun. 

3, (U) FY 1983 Planned Program:  Not Applicable. 

4. (U) FY 1984 Planned Program:  Not Applicable. 

5* (U) Project to Completion:  Not Applicable.  This will be a continuing project under PE 64735F. 

6. (U) Milestones:  Not Applicable. 
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Project: # 6510 
Program Element: # 64738F 

DOD Mission Area: Self Protection #371 

7. (U) Resourcee: 
n i98i 
Actual 

RDT&E 5,700 

8. (U) Comparison with FY 1G82 Descriptive Summary: 

FY 1981 
Actual 

RDT&E 5,700 

8,871 

4V900 

Title:  Flight Teat Simulators  
Title: Protective Systeme  

Budget Activity: factical Program, #4 

FY 19B2   Fi 1983  FY 1984   Additional 
Estimate  Estimate Estimate  to Completion 

-0» -0- Continuing 

FY 1982   FY 1983  FY 1984   Additional 
Estimate  Estimate Estimate  to Completion 

Total 
Estimated 
Costs 

Not Applicable 

Total 
Estimated 
Costs 

7,500 

<u) yY 1983:  The FY 1983 estimate is $7.5M Tess than estimated last year. This project will transfer, in FY 83, to 
Program Element 64735F. 
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FY 1983 RDT&E DESCRIPriVE 3UMMAFY 

Program Element:  #6V739F 
DOD Mission Area: Self-Protection, #371 

(U) RESOURCES (PROJECT LISTING)($ In thousands): 

Title: Tactical Protective Systems 
Budget Activity: Tactical Programs, #4 

Project 
Number 

2272 

2273 
2274 
2879 
5618 

Title 

TOTAL FOR PROGRAM ELEMENT 

Active Countermeasures Systems 
Warning Systems 

Dispensers and Expendables 
EW Reprogramming Update 
F~15 Protective Systems 

Total 
FY i9e: FY 1982 FY 1983 FY 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

25,359 23,711 28,093 26,959 Continuing Not Applicable 
20,576 15.2U 11,493 10,267 Continuing N:t Applicable 

394 1,600 3,200 3,692 Continuing Not Applicable 
397 900 100 Continuing Not Applicable 

7,100 7,000 7,800 21,900 
3,992 6,000 6,200 6,000 Continuing Not Applicable 

(u) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program provides for the engineering development of new and 
Improved seif-prot^tfon electronic warfare (EW) equipment to include rapid EW reprogramaing update capability for 
tactical strike, air superiority, and reconnaissance aircraft. 

(U> BASIS FOR FY 1983 RDVAE REQUEST:  Includes: funds for development of various self-protection EW systems for tactical 
strike, air superiority, end reconnaissance aircraft to allow them to accomplish their assigned missions without Incurring 
an unacceptable attrition rate and the required rapid response software reprogrammlng system.  Self-protection EW 

equipment Includes Internally mouated counrermeai,ures systems, electronic countermeasures pods, radar warning receivers, 
chaff/flare dispensers and expendables and the F-15 Tactical Electronic Warfare System.  Cost estimates are based on 
engineering estimates, statistical data from previous programa and specific contractual data from ongoing development 
programs. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SMMMARY: 

RDTaK 

FY 1981 

24.600 

FY 1982 
Estimate 

24.300 

FY  1983 
Estimate 

22,300 

FY 1984 

Estimate 

Additional 
to Completion 

Continuing 

Total 
Estimated 

Costs 

Not Applicable 

(U) 0VHER APPROPRIATION FUNDS:  Not Applicable 

\    i 
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Program Element:  #o4739F 

DOD Mission Area:  Self-Protection, #371 

T1c1e: Tactical Protective Systems  
Budget Activity: Tactical Programs, #& 

DETAILED BACKGROUND AND DESCRIPTION:  The purpose of this program element (PE) is to develop, test, and evaluate 

electronic warfare (EW) systems for tactical strike, air superiority, and reconnaissance aircraft. Through fiscal year 
(FY> 1*76, this program was limited to the design, development, qualification and evaluation of the ALQ-l.11 advanced 
modular electronic counterueasures (ECM; pod.  T!S*J ALQ-131 can be configured with up to five transmitter modules and 
a receiver/processor -R/P) module.  Increased frequency coverage, power management, and software threat programming 
provide a greatly enhanced self-protection capability. Production of the [ _.which counters 

I ~]was started in FY 1976.  In FY 1973, this PI", was expanded to include the engineering devel- 
opment of Improvements to the F-15 iactlcal Electronic Warfare System (TEWS).  The efforts associated with the F-15 

TEWS are intended to expand the capabilities of the existing warning receivers, jammers and dispensers to counter new 
or improved Soviet threats.  The PE Currently Includes programs to develop new technology self-protection systems against 

|_ jand to Improve the capability of inventory radar warning receivers, ECM pods, 
internal ECM system and chaff and flare «xpendrbles and associated dispensers.  In FY 1983, automation of the £W 
software reprogramming capability for S*C, TAC, and AFLC will be implemented. 

(V) RELATED ACTIVITIES: The efforts la tula program dr*»w froaa technology developed ir. various oiher program elements 
(PE), such as PE 6473CF, Protective Systems; P' 63718F, Electronic Warfare Technology; and PE 63743F, Electro-Optical 
Warfar ,  The F-15 Tactical Electronic Warfare System (TEWS) et forts are directly related to PE 27130F, F-15 Squadrons. 

W)  WORK PERFORMED BY:  Thid program slement Is managed at the Aeronautical Systems Division, Wright-Patterson Air 
Force Base, OH.  The prime contractor for the ALQ-131 advanced Tactical Countermeasures Pod is Vestlnghouse Electric 

Corporation, Baltimore, MD.  The subcontractor for the Improved R/P module for the pod is Loral Electronics Systems, 

Yoniters, Nf.  The major contractors for the F-l*> TEWS are: Northrop Corporation, Rollins Meadows, IL - Internal Counter- 
oeasures Set; Loral Electronic Systems, Yonkera, NY - Radar Warning Receiver; Magnavox Company, Ft Wayne, IN - Electronic 
Wirfare Warning Set; and McDonnell Douglas Aircraft Corporation, Pt. Louis, MO - aircraft integration and Counfermeasurea 
Dispenser. 

(Ü) PROGRAM ACCOMPLISHMENTS AND FUTt'RE PROORAMS: 

1.    FY 1981 and Prior Accomp) iafim^nts:  Thef 4of the AU»-13i EC« pod completed all 
development efforts except for the receiver/processor (R/P) and entered production in July 1976.  New threat Jar.. 
revealed that a[ capability would be required for effective power management.  In FY 1979 an Improved 
R/P development effort was ik.Wated.  Development was initiated of AIv-131 Jmodulee 

designed to» Jin order to degrade th 

Development was completed and flight testing initiated of a1^ 
designed lo match the* JF-15 aircraft.  Development continued of an ALE-40 

dual-chaff cartridge containinK two j«-parue el^mente, each Hmvirg a countermeesure capability equivalent to one 

existing chaff unit.  This la u  cooperative development effort wivh the Royal Netherlands Air Fore*.  Deve.opment 
of the F-15 Tactical Electronic Warfare System (TEWS) was completed ir. FY 1976.  A radar warding receiver (RWR) 
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Program Element:  I6A739F Title:  Tactical Protective Systems 

DOD Mission Area:  Self-?rotectlon, 0371 Budget Activity:  Tactical Programs» f4~ 

update was completed In 1977« I {capability for the radar warning receiver (RWR) was 

completed In FY 1980,  Development of the F-15 countermeasures dispenser (A'J-45) system was initiated In FY 1979. 
An r-15 RWÄ enhancement effort to develop appropriate detection capabilities cf the|_ (of threats 

was initiated in FY 19?0.  In FY 1981 the ALQ-131L ~*module effort war terminated based on 
the results of a military worth evaluation.  In FY 1930 Upgrade programs to pvovide the ALQ-131 electronic counter- 

measures (ECM) pod with a capability to countei\ Jsyscems began. 

2. FY 1982 Program;  Development of the Improved Receiver/Processor (R/P) module for the ALQ-131 will be 

completed.  Development will b& completed of a cartridge designed to «etch the 
r Jof the F-15 aircraft.  Development will complete on the ALE-4C dual-chaff cartridge.  Planning 
for the development of an*" jcapabHit/ will begin,  Development of a' 

^capability for integration into inventory RWRs will be lnltiacto.  Initiate a task to determine whether 

available la best 
suited for A-10 application.  Initiale an [_ Jprogram fo? alow-moving large aircraft to protect them from 

£ attack. The efforts to upgrade the F-15 Tactical Electronic Warfare System (TEWS) will be continued. 
The F-15 radar warning receiver (RWR) enhancement program will continue.  The F-15 ALE-45 development program will be 
completed. 

3. FY 1983 Planned Progr.tn:  Th** developme.it efforts initiated in FY 1982 and prior years, for electronic 

countenseasures (EOt) system, radar earning receiver« (RWR) and chaff/flare dispenser systems will be continued, 
The F-15 TEWS upgrade effort will be continued.  Engineering development of ths New Ttnsat Warning System will begin. 
Beg lit engineering development of an[ 'to detect and target_w 

1 operating In the 
Initiate at* Electronic Warfare (EW) Re programming UpdaTe program to provide SAC, TAC, n?,6  AFLC 

with an automated syst»fs co allow rapid software update* to inventory systems The 
funding Increase in FY 1983 is the result of revised in latlon factors at»d addition of the EW deprogramming Updit'o 

program 

4. "nf \9M  Planned Program:  The development effort« initiated in FY 1983 and prior years for electronic 
count «measures cystems, radar warning receiver systems and chaff /flare dispensers and EW rsprogramming 
wil> be continued.  The '-15 RWU enhancement| 'will be completed. 

}.    Program to Co»|?letIon;  Thin is a continuing program to develop new svutems or to updat« exiwtiag elec- 
tronic councerfseasurii'i capabilities to conararl "^ weapon syateuj. 

6. (Ü) HI 1 es tones:  *f©K Applicable. 

7. (\>)  Resources:  Hot Applicable. 
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Project:  #2272 _, . 
PrograuTWnt:     #64739F ',  j    ^^^.}jnterne^uTeB_SjlBt^L  

DOD Mission Area:    Self-Protect loo    #371 I V    ^ticai P^tectlve Systeas 
™±LJLISS$?±1™±JL*J± Budget ActivUy:    Tactical Pr^gTal^7l4 

DETAILED BACKGROUND»AND DESCRIPTION:     This  project  prov'des  for  the ri^i««..^  rtf  < 

—• *— to «uu, Ä'srasrs ^Äa:«r!:r,lrcr,ft *na ,10™;i"8 

quality, and dlve^.ltv „fl ' "!? continued Improvement In the quantity, 

the .elf-protectlon .ounte^uree capability for tactical atria, and r.conn.ü..nc.t.1rcr.tt"
,,Uln8 "^ " 1"Pr°Ve 

| (t!) fjOGKAM_ACCjMFLISHHENTS AND FUTUR2 PROGRAMS: 

Lea (Mitt^Sg :L,M ,t.r,d ^^^^^^^'^«2=^ 

■^       w   L , »oduUe designed to 1«« 
... . to degrade th*L 

«liability aod «l«,«l„blUty „f the ALQ-131 BCM pod and to provide It with a capability ag.ln.t, 

: ■  £Li23LII< 'iii»; 
■tdt.  Inproveiwiü pro 

-.et thre.t rS,r, c ruT-ft! :h.lruir::.re:;[::!r„rd:v:!:x^r:^n'u> d—d - -«•»•< 
C-BO. ,.*. «tc aL';.":;: Su"Pl:

B.'.l;B*:rlo,,"a' progr"to rrov,<,< ••'-"**"«• **"»« »«*».«. 

882 
i 



Project:  #2272 
Program Element:  #W39F 

DOD Mission Are«:  Self-Procactlon, #371 

Title: Active Countermeasures Systems 
Title: Tactical Protective Systems 

Budget Activity: Tactical Programs, tX 

3.    FY 1983 Planned Prograa: The KCM Improvement prograa» initiated in FY 1962 aud prior years vlll be continued. 
Begin full scale tuglneering development ot__ _'for Urge aircraft. ALQ-131 
electronic countermeasures (ECM) pod Improvement/enhancement programs will continue with the goal of incorporating, 
incrementally, new capabilities into the pod production line to exredltu the fielding of s more efiectlve self- 
protection pod for the tactical forces. Continue full scale engineering development of the[^ 

|to detect and target 
\ .... 

A.    FY 1984 Planned Progran: The ECM development efforts initiated In FY 1982 and prior years ill be continued. 
Flight testl $  of the"" ^will begin. 

5. (Ü) Program to Completion. This is a continuing program* 

6- (U'; Milestones:  Not Applicable. 

7.   (U) Resources: 
FY 1981 
Actual 

FY 1962 
Estimate 

R0T4E 20,576 15,211 

8*   *u>  Comparison vith FY  1982 Descriptive Saummry: 

RDT4E I9,f00 i3,600 

FY 1983 
Estimate 

11,493 

1,500 

Total 
FY 1984   Addltiotal    Estimated 
Estimate  to Completion  Costs 

10,267 Continuing 

Continuing 

Not Applicable 

Kot Applicable 
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Project:  #2879 
Program: "754739F 

DOD Mission Area:  Self-Protection #371 

Ti11a: EH Reprogramaluf update  
Title: Tactical Protective Systems  

Budget Activity: Tactical Programs, #4" 

directs implementation of the Llec-  _ DETAILED BACKGROUND AND DESCRIPTION?  APR 55-90, "electronic Warfare Policy,' 
tronic Wartare (EW> Integrated Reprogramming Concept to rapidlyT 
to reprogram the software in computer driven airborne electronic warfare systems. Tw intent is to achiev» r*»pld 
reepcnse to> 1 technological surprise on the battlefield. TAP SON ?04-80, 
dated 7 M^y 1930, establishes the requirement fat updating the existing mantel reprogramming system. The EW Reprogramming 
Update program provides SAC, TAG. and APLC automated tools to permit rapid analysis, assessment ind Jtrade-off decision 
making during th» EW software reprogramming pfi«ess. This process Includes assessing the impact of on 
operational EW systems, establishing and selecting realistic reprogramming options for the EW systesTsoftwsre, crating 
and documenting th* change to the software program and keeping track of which software programs are it-stalled In 
specific EW systems. This program updates the existing uanual system to achieve a more rapid and accurate response 
while using less highly skilled personnel in the decision making process. 

(U) RELATED ACWVITIE,;:  EW Reprogramming Upgrade capability Is an Integral part frf rapid ^programming and Is fed by 
activities from the Electronic Warfare Support Data Sase, a principal project in **E 35887P, Electronic Combat Intelligence 
Support ad PE 31335*, Computer Aided Electronic Warfare Information System. The BW Reprcgraiting Update Capability 
directly supports activities of the EW Avionics Integrated Support Facility, PE 71111F sod the oth^r projects associated 
with PE 6473^F.  In addition, this activity directly supports all digitally reprogrammable Avlonlc EW systems -nd is 
also targeted to support new EW systems like the advanced Self Protection Jamxer (ASP-I), the New Throat Warning System 
(HTWS) and the B-l Defensive Avionics Su.'te (ALQ-161). 

<u) WORK PERFORMED BY:  The work will oe dene by the EW System ?rogr m Office, ASD/RWW, Wright-Patterson AFB, OH, the EW 
System Manager, WRAIC/MKR, Robins AFB, GA, anu contractors to be identified. 

<U * PK0C1L*V ACOOHFUSHHEKTS AND FUTURE PROGRAMS: 

*• vU) G LiJÜLSÜJ Frlor Accomplishments:  A study was initiated in January 1979 voider PE 64710F. "UeconnaUsanc« 
and Electronic Warfare" to determine the feasibility of upgrading the present manual reprogramming system. Thia 
study produced a requirements analysis, overall system st-erificatlons and programmatic d*tm. 

2-  W)  n 1982 Program: ft  1982 efforts, will develop software functional specifications, hardware specifications, 
atut  interface requirements. 

*• <u> FY 1983 Planned Program:  Initiate development of the Threat Impact Assessment Software (TlAS), the Data 
Change of Verification Software (DCAVS) *n<S  the Mission Data Management Software (MDMS).  Procure two hardware sys- 
tem». 

*' vl:* FY W&jj Planned Prcgram:  Complete development of th« TlAS, DCAVS and MDMS software and initiate software 
verification and validation (VaV).  Procure initial hardware systeaa for ÜSAFE. 
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Project: #2879 
Program: 064739F 

DOD Ml«clor. Area: Self-Protection, #371 

Title:  EW Reprecramming Update  
Title: Tactical Protective System* 

Budget Activity: Tactical Programs, fl 

5. (U) Program to .Completloru Complese software V&V, Conduct Development Test and Evaluation/Initial Operational 
Test and Evaluation, 

6. (Ü) Milestones: Not applicable. 

7« (Ü) Resources: 
FY 1981 
Actual 

FY 1*82 
Est'.aati 

FY 1983 
Estimate 

FY 1984 
Estimate 

RDT&E 7.100      7,000 

8- <u> COMPARISON WITH FY 19ft2 DESCRIPTIVE SUKMA&Y:  Not Applicable 

Additional 
to Completion 

7,800 

Total 
Estimated 
Costs 

21,900 

835 
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Project:  #5618 
Program Element:  #64/39F 

DOD Mission Ar<sa:  Self-Protection, #371 

Title: f-15 Protective Systems 
Title:  Tactical Protective Systems 

Budget Activity: Tactical Programs, /£ 

(U) DETAILED BACKGROUND AI7D DESCRIPTION:  Thia project provides for development of electronic warfare (EW) equlpaa.it 
cor  the F-15 aircraft. The F-15, in its counter-atr role, will be required to operate in the preset :e of vistile ground 

controlled fighter interceptors, surface-to-air missiles a-.id antiaircraft artillery.  The F-15 pilot must be alerted 
to the presence of the «namy aircraft so that he can achieve a favorable tctack position, and with respect to enemy 
air defenses trust be sufficiently protected to tec-art friendly ground attack forces ir.to enemy held territory and pursue 
enemy fighters into anc o *er their our. defended territory.  A coablnation oi warning devices, jammers, and decoys have 
been selected to degrade -ne capabilities öl the enemy electronic defense systems.  This project accomplishes the n«c- 
eesary engineering development to expand the capabilities of the existing warning receivers and jaaaers to counter new 

or laprove.i threats. Also Included ic the development of a chaff/flare dispenser to provide improved capability to 
counter threats..  The current configuration consists of a Radar Warning Receiver (RWR), Electronic Warfare Warning Set 

(EWWSj and an Internal Counterrceasures Set (ICS).  A Counteraeasures Dispenser (CMD) set will be added to th? * config- 
uration,  Collectively, toes« tour subsystems are known as ihe F-15 Tactical Electronic Warfare System (TEWS).  A 
previous Project (2073) for development of the new subsystem was folded Into this project, to provide for more effective 
A- r For .e management-. 

<u* RELATE!) ACTIVITIES:  The work under this project is directly related to pro?r%u element (PE) 27130F, F-tS Squadrons, 
which provides for procurement of the F-15 TEWS as pare of th^ F-15 Weapons System  Techno >gy developed In PE 6371&F, 
Electronic Werfer? (KW) Technology, and PE 63743F» Electro-Optical Warfare, provides tne fasU for lmproveaent« ;o counter 
new threats* Close coordination A cur« between this project a^d other aircraft EW program;* within this program element 
and programs in PE M738F, £rot*Cttv* System«,  for example, the CMD will use identical chaff aud a variation of Che 
Hares end the dis?>enser d*9rv< io^rJ In this PF. for other tactical aircraft. 

•u^ WORK PCkFORMEg BY; The Air Force manager <e the Atronauttcal Systems Division, wtigut-Patterson, ATI, CH\  Mi jar 
contractors are:  Defense Sysreits Division o! the Northrop Corp ration, Rolling Headows, IL - lC3j Loral Electronics 
System*, Yonkers, NY - RWR; Magnavox Company, Fort Wayne, IN - EWWS; at.u McDonnell-Douglas Aircraft Corporation, St. 
Louis, HO •• Aircraft Integration and the CKD. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

FY J98i _ *nd_ ?rlor Accompli shafts:  Development of *.he Radar Warning Receiver (RWR), Electronic Warfare 
Set rEWWSl and Internal Counteiaeasures Set (ICS) was crapleted in KY H?6.  An RWR threar re.eted 4mpi 

i.       FY mi 
Warning Set   TKWWS)  and   Internal  Counteiaeasures  Set   (ICS) was completed  in FY   !")?6.     An RWR  threar   re.eted  4apro%t«acnt 
wa*  completed   In  FY  19??.     Developer ut   of * "* jcapabll'ty  f^r  the RVR to improve   location of 

"'was     ompleted  during  FY   1980       During   197?  a major  update  to  the  F-15 TEWS was 
Ktdttrd.     Tills  development   program  increased  theT J/?.nd __ 

I   This pro^rae wii  terminated  at   the  ^nd of   Ft   i§80 after couplelton of   Integration 4<td  sim- 
ulator   testing.     Development  of  the Ccunt*:rmeasures Dispenser  Set  <CM0) wa*   initialed  in FY  19?9.     A aodol^r opera- 
tional  Flight  Program  for  the RWR was <»M*pi   r,ed  in FY  1981.     *n FY   :98l  an RWR Enhancement   effort  was   tnlt.ated  lv 
provide a  capability to detect Jthreats.     The   'leetwlde  ret rotU  of   the New Threats  RWR hardv-r*  be^an 
in FY  1981.     The RWR aawory expansion  fro*"" began  In FY   19PI. 
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Project: #5618 
Program Element:  #6'i?39F 

DOn Mission Are«: Self-protectlon, »3)1 

Title: !?-15 Prot^wtlve Systems  
Title: Tactical Protective Systeme 

Budget Activity: tactical Pregrama, Tu 

2. (U) FY 1982 Program: The flight test cf tNe Countermeasure*» Dispenser (CMD) enhancements Mill be complete«?. 
The Radac  Warning Receiver (RWR) memory expansion will be tested, to include flight testing. The RWR Enhancement 
development and the New Threat retrofit will continue, 

*•    FY 1983 Planned Program: The RWR Enhancement program will undergo simulator and flight testing. Planning 
will be initiated for the retrofit of the CMD," and the Enhanced RWR programs. 

*• (ü) frY 1984 Planned Program: The F lhanced RWit program will complete flight testing and 4 produc'-'o, J^cisicn 
will be wade. 

" Program to Completion:  *iew or improved ^will be monitored and improved 
capability efforts initiated to the F-15 Tactical Electronic Warfare Systen (TEWS) as requited, to avoid obsolescence. 
He« ^systems ^or tadara 

_ aay be deployed, requiring corresponding improvements to fixe  F-15 TEWS. 

(•• (J> Milestones:  Not Applicable. 

?. (V)  Resources: 

FY 19?i 
Actual 

RÜT4K 3,992 

b. {U ) Cpy AR I SON WITh FY ,1982 DESCRIPTIVE "UMHARY: 

vDT&E 4/30 

Total 
FY  1982 FY  1983 FY  1984 Additional Estimated 
E*liSÄÜ        Estimate        KaClitat«      to Ccmpjetioa      Costs 
6,000"" 6,200" 67000 Continuing' Not  Applicable 

6.000 6,200 Contlnuirg Not Applicable 
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FY 1983 RD1ÄE DESCRIPTIVE SUMMARY 

Title: Computer Resource Management Technology 
Budget Activity:  Tactical Programs, #4 

Total 
FY 1981 
Actual 

?Y 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estinate 

Additional 
to Completion 

Estimated 
Costs 

4,455 
1,509 

452 
319 
823 

4,882 
1,944 

4^9 
248 

1,193 

4,993 
2,027 

588 
293 

1,304 

7,209 
19696 
1,294 

398 
1,396 

Continuing 
Continuing 
Continuing 
Continuing 
Continuing 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 

l,20i 
8  151 

798 
240 

485 
29* 

1,627 
798 

Continuing 
Continuing 

Not Applicable 
not Applicable 

MISSION NEED :  Air Force and Department of D^fen £c studies have shown that the 

Program Element:     #6<»740F 
DOD Mission Area: Air Warfare Surveillance & Reconnaissance, #227 

(Ü) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Nuasber    Title 

TOTAL FOR PROGRAM ELEMENT 
2239     Computer Security Technology 
2522 Requirements Analysis 
2523 Management Control Technology 
2524 Policy and Procedure Guidance 
2526     Software Engineering Tools 

and Methods 
2652      Computer Architecture Standards 

(U) BRtEF DESCRIPTION OF THE ELEMENT AND MISSION NEED: 
rapidly increasing cost of computer software diverts r 
complexity has forced an increase in mieslor. complexity and increased proliferation of digital computers and software. 
Current Department of Defense computer software costs (over $4 billion per year) are growing rapidly; this growth must be 
controlled.  The goal of this program is tc apply technology in the system acquisition and support process to reduce 
software life cycle coat and to improve the quality of weapon system software.  This program is part of a joint service 
effort coordinated under the Office of the Secretary of Defense Management Steering Committee for Embedded Computer 
Resources and, as such, is responsive to Department of Defense wide deficiencies. 

(u> BASIS FOR FY 1983 RDT&E REQUEST:  This program is p«rt of a coordinated joint Defense and tri-scrvice System Software 
Research 4nd Techt.ology Program to overcome deficiencies in the development, acquisition, operation, and support of 
embedded computer resources»  FY 1933 requested funds will support thrusts in six areas: (1) computer security technology, 
(2) requirements analysis  (3) management control technology, (4) policy and procedure guidance, (5) software engineering 
tools and methods (6) computer Architecture standards.  Specific FY 1983 objectives are:  (1) applv advanced developments 
in computer engineering and associated management procedures, (2) develop and apply techniques to reduce cost and In- 
crease performance of complex systems, (3) provide for active Air Force use, tools an.d techniques which improve acquisi- 
tion practices for developers, aslntainers, and urers, (4) piovide management techniques which improve visibility and 
control of computer system development. 

(U) COMPARISON WTTH FY 1982 DESCRIPTIVE SUMMARY: 

RDT*E 
FY 1981 

4/470 

FY 1982 
Estimate 
6,000 

FY 1983 
Eatlmatc 

7,000 

FY 1984 
Estimate 

Additional 
to Completion 
Continuing 

Total Estimated 
Costs 
Not Applicable 
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Program Element: #64740F 
DOD Mission Area: Air Warfare Surveillance & Reconnaissance, #227 

Title:  Computer Resources Management Technology 
Budget Activity: Tactical Programs, #4 

(U) DETAILED RACKGROUND AND DESCRIPTION: Computer technology is central to the Air Force's ability to perform its 
mission. Management ot this vital resource and its associated oosts presents a major challenge to the Air Force. The 
computer Resource Management Technology program is an Air Force-vide computer engineering development effort.  It was 
established to apply technically advanced solutions »-o problems in managing compter resources used in Defense systems. 
The program seeks to improve the performance/cost ratio of Air Force computer resources. Consisting of some 40 different 
tasks, the program exploit« th« results of advanced development programs; develops and applies techniques to reduce cost 
and increase reliability in complex automated Defense systems; and provides users and system designers with improved com- 
puter equipment programming techniques, and information processing tools to specify, design, test and support automated 
Defense systems. Tns program addresses identified deficiencies ic the use and control of high order languages, in manage- 
ment and engineering approaches to computer software development, in the use of requirement and cost analyses, and in the 
application of comprehensive acquisition management procedures. The program is also the research and development arm of 
the Air Force multi-level computer security initiative. Current projects are described below. 

(U) Computer Security Technology (Project 2239):  Provides a  technology transfer program; fosters widespread availability 
multi-level computer security technology and valuation techniques to industry and for Air Force and Department of Defense 
systems. The work responds to the Department of Defense Computeer Security Initiative Task in foor areas:  (1) Department 
of Defense Computer Security Consortium Support; (2) ad hoc program office support; (3)  "trusted" (provable) system 
development and demonstrations; and (4) verification procedures. This work has wide-spread application. Amoag Air Force 
program offices with computer security requirements are Strategic Air Command Digital Infomation Network (SACDIN), 
Operational Application of Special Intelligence Systems (OASIS), Automatic Digital Information Network II (AUTODIN II), 
Space Defense Operation Center (SPADOC), SEEK SCORE, IASA, EIFEL II, and KX. This project addresses requirements speci- 
fied In SAC ROC 1-74, MAC ROt 6-75, HQ USAF Data Project Directive HAF-P81-1, and findings in the Air Force Audit Agency 
directed Computer Fraud Study which resulted f^om OMfl-A/71 tnd recommendations of the Department of Defense Oversight 
Committee,  This critically important effort represents a continuing commitment to research and development of trusted 
computer systems as an Integral part of military security. 

(II) Requirements Analysis (Project 2522);  Develops and applies tools that provide the system developer rapid insight 
into the technical implications of stated system requirements on computer resources. These tools are used to Identify 
costs and risk areas, and to explore Implementation alternatives before making schedule and financial commitments for com- 
puter resources. Work has bee., successfully accomplished wish the Computer Aided Design and Specification Analysis Tool 
in the 2-3A &rcd SACDIN Program Offices.  An estimated $700,000 savings was attributed to the use of Computer Aided Design 
and Specification Analysis Tool in the E-3A Program Office dlone.  A new initiative, the Automated Interactive Simulation 
Model, represents the latest effort to focus on an "easy to learn, simple to use" approach. Using a menu of parameters, 
the system engineer builds a "modal" oi his system configuration, process, and performance to aid in design/tradeoff 
analyses, and to explore optimum system design in terms of cost and perfomance.  The automated tools and procedures 
developed under this project are improving the requirements definition/analysis phase of military system acquisitions. 

(U)  Finally,, work will begin to improve total system performance, developing design guidelines to specify the Interface 
between man and computer. The^e User System Interface (USI) guidelines will address data entry, data display, sequence 
control, uset guidance, and data transmission. 
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Program Element: I64740F 
DOD Mission Area: Air Warfare Surveillance & Reconnaissance. #227 

Title: Computer Resources Management Technology 
Eudget Activity: Tactical Programs, #4  

Management Control Technology (Project 2523): Develops and applies Information system tools and techniques to improve 
the planning and controlling cf system acquisitions with embedded computer resources. This project develops and evalu- 
ates ways to estimate computer system timing and sizing. These techniques have been used in the SEEK SCORE, Air Weather 
Distribution System (AMDS), Joint Tactical Information Distribution System (JTIDS), Battlefield Exploitation and Target 
Acquisition (BETA), Base and Installation Security System (BIS.-)., Automated Technical Control (ATEC), and System Test 
and Exercise Module (STEM) Programs. This project also applies softvara quality metrics, an approach to quantify software 
quality in defense systems. A recent effort examines eleven (11) software quality factors developed by a major defense 
contractor aval  applies them to an actual system acquisition. Management, control and visibility will be enhanced through 
these quality "yardsticks". This project also responds to a Joint Logistic«! Command.vs' request to reduce the confusion 
resulting from diverse standards for software acquisition, and is producing a tri-service MIL-STD on software engineering. 
This single standard will provide one approach to developing a better software product. Lastly, in an offort to collect 
and analyze data on software development costs, the Software Acquisition Resource Expenditure (SARD) collection system 
will be piloted in the Tactical Communication Control Facility Program. 

Policy and Procedure Guidance (Project 2524); Develops comprehensive, specific standards and procedures to guide the 
Requisition and support of computer resources. Thip project develops guidebooks, training media, and the Training and 
Performance Support System (TPSS) to train USAF people in software management. Durinj PY 1981, the Air Force spent over 
$1.6 billion to acquire software. Over 60Z of the officers managing these acquisitions are second lieutenants. To 
reduce our estimated 30Z shortfall in skilled comparer system acquisition managers, tha TPSS effort develops courses 
materials, techniques and programs to provide the latest training in software acquisition. Already, over 120 people 
have been trained at the prototype TPSS and are making positive contributions in their acquisition management duties. 
Products developed for the TPSS will be incrementally transierred to AFSC Product Divisions and AFLC Air Logistics 
Centers a»  they become available. 

Software Engineering Tools and Methods (Project 2526): Develops and applies a comprehensive, integrated set of engineer- 
ing tools to Improve the software development and acquisition processes. Special emphasis is on configuration management, 
documentation, training, and support to transfer the new tools to program offices. This project supports the J73 Language 
Control Facility, the National Software Works, and Ada, the new DOD standard High Order Language system. The J73 Language 
Control Facility validates languages for systems which have made a commitment to the J73 High Order Languages CX, Advanced 
Tactical Fighter, Low Altitude Navigation and Targeting Infrared System for Night (LANTIRN), Digital Integrating Subsys- 
tem (MS), Advanced Medium-Range Air-to-Air Missile (AMRAAM), and MX. The National Software Works demonstrates the 
internetting of computers and tools to support developers, maintalners, t nd users of computer systems. Tools on the 
National Software Works wilt support a programming demonstration at a selected AFLC Air Logistics Center. Ada system 
tappert will involve rehosting and retargeting of the Ada compiler and programming support environment for Air Force 
specific systems and standard architectures. 

Computer Architecture Standards (Project 2652)? Supports development o£  tactical command, control and communication and 
space systems by stabilizing the software deve,  'sent environment, using high order languages, and facilitating Interoper- 
ability  Work initially centered on defining Air Foice requirements for the MIL-STD-1862 (NEBULA) 32-bit Computer 
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Program Elementi  #64740F                                       Title: Computer Resources Management Technology 
DOD Mission Area:  Air Warfare Surv illance & Reconnaissance, #227     Budget Activity:  Tactical Programs, #4  

Instruction Set Aroh  cti"-e developed by the Army.  Specifically, command, control, communication and intelligence and 
ground based »pace system requirements will be Identified and recommended to the Joint NEBULA Control Board. Tnls 
project also provides educational materials and briefings on DOD and Air Force standardization efforts and examines Air 
Force support scf twa. e tool* needed for these standards. Tht work is In concert with recent DOD initiatives on standard- 
ization within the military to reduct »i.e proliferation or  computer architecturest  improve supportability, and reduce 
costs. 

(U) RELATED ACTIVITIES:  This piogram support" and is responsive to the DOD Defense Computer Resource Technology Plan 
and the 00D Ada Joint Program Office (PE63226F, DOi) Common Programming Language (Ada)).  It is related to other programs 
which constitute the DOD Software Science and Technology Program:  62701A;, Communications Electronics; 62725A, Computer 
and Information Sciences; 63723A, Automatic Data Processing Equipment Development, 62721N, Command and Control Technolog/; 
63526H, Advanced Computer Technology; 62708E, Distilb-ted Information Systems; 62702F, Command, Control and Communication 
62204F, Aerospace Avionics; and 63728F, Advanced Comp ter Technology. Air Force thrusts generally transition into this 
program from 63728F and are coordinated through technical reviews at the staff and engineering levels. Coordination 
with other Services Is done in the Research and Develop«? mt Technology Panel nf  the Management Steering Conittee for 
Embedded Computer Resources, In The DOD Computer Security Consortium, and in annual DOD apportionment reviews. 

(U) WORK PERFORMED BY:  The Electronics Systems Division (BSD) Hanscom AFB, MA has management responsibilities for the 
program. Contractors include the System Development Corporation, Santa Monica, CA; TRW, Redondo Beach, CA; Boeing 
Computer Services, Ceattle, WA; Loglcon Inc., Bedford, MA; Doty Associates, Inc.,, Rockville, MD; Denv-r Research Institute 
Denver, CO; System Architecture Inc., Randolph, MA; Softech Inc., Dayton, v)H; ITT Research Institute, Rome, NY; SKI 
International, Menlo Park, CA; Martin Marietta Aerospace, Denver, CO; Hughes Aircraft Compauy, Fullerton, CA; Systems & 
Applied Science Corporation, Rlverdale, MD; Aerospace Corporation, Los Angeles, CA; DigiComp Research, Ithaca, NY; Dy- 
namics Research, Wilmington, MA.  System engineering support is being provided by MITRE Corporation, Bedford, MA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAM,;: 

1.  (U) FY 1981 and Pi lor Accomplishments:  Major achievements of this program include:  (1) developed and demonstraced 
a multi-level computer security operating system, the Kernellzed Virtual Machine/370 (2) supported the Korean 
Air Intelligence System Program, specifying and developing a "security interface" for command post operations; (3) 
refined and Improved tools and mathematical languages used to verify multi-level security In computer systems; (4) 
selection of PE64/40F as the RiD arm of the USAF ADP Security Program; (5) applied the Computer Aided Design and Speci- 
fication Analysis Tool (CADSAT), an automated requirements analyst* tool, on the E-3A aM SACDIN programs; (6) success- 
fully piloted a general purpose modeling tool, the Automated Interactive Simulation Mode  (AISIM) on the Base and Install- 
ation Security System.  AISIM helps program engineers assess cost and penormance alternatives in system design; (7) pub- 
lished a procedures handbook for estimating computer sizing and timing:  these procedures are helping USAF program 
offices define computer system requirements *nd  evaluate contractor proposals; (8) first application of software 
quality measurements in a USAF program, the Radar Prediction System:  thia "real-world" experience will be included 
in a handbook for program offices; (9) pullished guidebooks on computer system acquisition management for both the 
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Progran Element: 64740F 
DOD Mission Area: Air Warfare Surveillance & Reconnaissance, #227 

Title: Computer Resources Management Technology 
Budget Activity: Tactical Progransy #4 

Electronic Systems Division and the Aeronautical Systems Division; (10) awarded a contract to develoo a computer-aided, 
computer managed instructional system, the Training and Performance Support System (TPSS); (11) transition*^ the 
JOVIAL High Order Lanpuage Control Facility into use Air Force-wJde; (12) procured ani Installed hardware for three 
Air Logistic« Centers participating in the National Software Works technology demonstration: (13) surveyed program 
office* at th-2 Electronic Systems Division OP their requirements for 16- and 32- bit standard instruction set architec- 
ture (MH-STD8-1750A and 1862); (14) published a guidebook on specifying computer resource requirements in  the System 
Specification ("A Spec"). 

lr  (U) FY82 Program: With the PE64740F funding reduction, ten of the. twenty-five tasks planned for FY82 were unfunded. 
Thase tasks will be reinstated, reBcoped, or postponed contingent upon FY83 funding. The FY82 restructured program 
will (1) enhance the KerneLized Virtual Machine/370 multi-level secure operating system, concentrating on special 
security requirements and independent proof analysis, demonstrate tha KVN/370 system at an operational site, and certify 
and document the system; (2) improve verification procedures and mathematical languages used to validate DOD multi-level 
computer security systems; (3) provide computer security technical support to the "orean Air Intelligence Systea (security 
interface), Military Airlift Command (secure data base management systems), the Air Force Computer Security Program 
Office (automated risk analysis , and Air Force Audit Agency/Air Force Accounting and Finance Center policy verification) 
(4) rehosv the automated general-purpose modeling capability (AISIM) on s government owned computer and distribute the 
AlSIM tool to USAF program offices for assessing risk, cost-effectiveness, and alternatives In designing defense systems; 
(5) develop standard guidelines for the design of the ufer-system interface (USI) in automated systems. This developmeur 
will lend to a USI evaluation tool, a US4JP Design Handbook supplement, and a mil; ;ary ^tanda-d for USI design uf computer 
software; (6) complete the handbook and training materials for applying quality metrics to computer software developments 
in weapon systems, and train selected program office engineers in their use; (7) support the Joii»t Logistic«. Commanders: 
produce MIL-STD-XX^ on Software Engineering for trl-service use and complete apdatcas to M/L-STT»-4d3, 490, aud 1521A; 
(8) develop and incrementally tranefer training courses and materials for the computer-aided, computer-managed Training 
and Performance Support System (TPSS), an automated system to teach USAF people computer system acquisition management; 
(9> produce a handbook for engineers to us- in specifying computer requirement for #*ionic systems; (10) complete the 
National Software Works (NSW) damonstkation at the Warner-Robins, Oklahoma City, and Sacramento Air Logistics Cjnters 
and transfer the hardware and software to AFLC; (11) define Air Force support software requirements for the Army's 
32-bit computer instruction set architecture Mil-STD-U62A, for C3I and ground-bas-sd space systems and recommend 
requirements to the Army-Air Force Nebula <J6ntrol Board; and '12) develop a briefing and educational materials to 
inform USAF program offices of status and plan* for MII.-STD-1750A (16-bit Instruction set architecture), MIL-STD-1862A 
(32-bit instruction set architecture), MIL-STD-J589B (JOVIAL J73 Kigh Order Lauguafe) and MIL-STD-1815 (Ada High 
Programming Language). 

3*  (u> FY 1983 Pl«on*d., program: Continue to support the DOD Computer Security Initiative Task and Air Force programs 
with computer security requirements.  Support the Korean Air Intelligence System ' Sec* ity Interface". Analyse and 
document the Military Airlift Coamand requirements for multi-level secure data bases. Assist the Air Force Computer 
Security Program Office, procuring automated tools and procedure* to analyse computer security rlsku fa specific ADP 
systems. Exercise the tools and mathematical languages used to verify multi-level secure systems against a common prob- 
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Program Element:  6474OF Title:  Computer Resources: Mangement Technology 
DOD Mission Area: Air Warfare Surveillance jj» Reconnaissance, #227       Budget Activity:  Tactical Programs, #4 

lern to demonstrate the relative capabilities cf each.  Transfer the general purpose modeling tool, AIS1K, to Air Force 
program offices through interactive terminals.  Introduce two new requirements tools, DOCWRITER and the Automated 
Requirements Development System (A.R.OS), to program offices to generate and maintain acquisition documents.  The computer- 

based training system, TPSS, will be operational. AFSC product divisions and AFLC Air Logistic Centers wil use courses 
and materials to train people in computer system acquisition management and will be able to provide specific computer 
resource training "on demand" to meet time-senaitive training requirements.  Consolidate end  update the Computer System 
Acquisition Management guidebooks into AFSC guidebooks.  Continue the cost and monitoring system (SARE) for software 
development: in th* Tactical Command and Control Facility program.  Complete the Joint Logistics Comanders' task with a 
handbook shoving DOB users how to apply the MIL-STC-XXX on Software Engineering. Test User System Interface guidelines 
for software in a program office, and publish a USI Evaluation Guide.  Complete the final report on the National Software 
Works, ai d transfer the NSW Information Center to AFLC.  Begin efforts to identify the most promising Air Force program 

candidates for high payoff introduction of Ada and begin development of training and educational materials on Ada. 
Continue the computer architecture standard* project, emphasising an orderly transition to the Air Force and Army instruc- 
tion set architectures for C-*l and ground-based space systems.  Define and develop tools for both standards. 

4. (U) FY 1984 Planned Program:  Continue multi-level computer security work.  Implement Improvements resulting from the 
analysis of Military Airlift Command s&cure data base management system requirements.  Start a new task to address multi- 
level security on local computer network».  Begin work on computer security verification methods for Ada.  Complete an 
Air Force Computer Security Program Office Guide to define ADP security.  Support air Force organizations with special 
security requirements, specifically the Air Force Audit Agency and the Air Force Accounting and Finance Center.  Enhance 

the Automated Interactive Simulation Modeling tool, AISIM, for use on dissimilar computer systems.  Transfer proven 
requirements analysis tools and their training materials to an Air Force support, facility. Complete an AFSC Design Hand- 
book Supplement for the User System Interface (USI) Guidelines.  Begin developing a MIL-STD for the USI Guidelines.  Com- 
plete the Sottware Acquisition Resource Expenditure (SARE) task.  Assuming successful results, Implement SARE AFSC-wide. 

Apply PE 63728F's software quality metrics work in actual USAF program offices; validate and refine the quality metrics 
ano methods.  Continue updating the AFSC Software Acquisition Management Guidebooks: Add new titles  for software quality 
assurance, independent verification & validation, microprocessing technology, and software quality measurement«. 

Intensify efforts to support Air Force program offices using Ada.  Complete planning and select an Air Force tystem tor 
rehosting the Ada coap'irir and programming support environment (APSF).  Continue to develop training and educational 
materials on Ada.  Continue the Computer Architecture Standards project with emphasis on Air Force Interests in DOD stand- 

ard instruction set architectures.  Upüate USAF directives and guidance on computer architectures.  Pursue an Air Fo?c.e 
Ada application on the 32-bit architecture. 

-*• '•*') Program to Completion: While specific tacks will conclude, the level of effort will continue as new technology 
initiatives are started. 

6* W Milestones:  Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I64742F 
DOD Mission Area: riultimlssion, Technology & Support, #374 

Title:  Precision Location Strike Systems 
Budger.  Activity: Tactical Programs, #4 

(U) RESOURCES (PROJECTED LISTING)($ in thousands): 

Title 
Project 
Number 

FY 1981 
Actual 

*Y 1982  FY 1983  FY 1984 
Estimate Estimate Estimate 

Total 
Additional     Estimate-! 
to Completion  Costs 

TOTAL FOR PROGRAM ELEMENT 

1190     Precision Location Strike 
System (PLSS) 

1947     Emitter Location System (ELS) 
1949     Advanced Location Strike 

System (ALSS) 
2589     Joint Service Weapon Data 

Link (JSWDL) 

62,780   87,795   98,859 

62,700 
0 

87,1951/ 98,259 
o     o!/ 

80 600     600 

0 o     o!/ 

80,379 

80,379 
0 

0 

0 

C0NT 

105,142 
0 

0 

0 

N/A 

584,775 1/ 
6,200 

39,200 

3,700 

1/ Design and integration funds previously planned for GBU-15 interface will be used to support Conventional Standoff 
Weapon (CSW) program.  Includes $6.9 million reprogrammed to specifically support CSW development. 

2/ Includes $0.4M for Coherent Emitter Location Te&tbed (CELT). 
2/ Continue required development as part of PLSS, Project 1150. 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The objective of this Piogram Element ie  to develop and test a 
tactical strike system designed primarily to suppress enemy air defenses. This system *.■ the Precis*ou Location 
Strike System (PLSS).  A triad of TR-1 aircraft equipped with PLSS equipment will real time collect hostile 

Following the selection of air defense targets, a 
hardened PLSS ground station will direct the att&ck force to the targets by jam resistaat data link commands relayed 
through the TH-ls. The strike element can be aircraft, standoff guided weapons, or Army artillery.  The system 
provides 24 hour theater wide suppression of ene«y air defenses in any weather and will thereby lower aircraft 
losses and Increase sortie effectiveness. This capability, Is rated by the 

__ and th« 
highest priority system in terms of cost versus payoff. 

(U) BASIS FOR FY 1983 RDTSB REQUEST:  Design of the Precision Location Strike System hardware and software will be 
finalized through the Critical Design Review process.  In addition, subsystem element hardware fabrication will 
continue. Coding, debugging and testing of syj.em software and development of peculiar support equipment (PSE) will 
continue. Advanced Location Strike System (ALSS) will support the Resetr«'., Development, Test and (Evaluation fRDi&E) 
efforts for Precision Location Strike System (PLSS) risk reduction %rJ  tactical demonstrations/exercises. Elements 
of ALSS will be used to support Assault Brecker/Pave Movir tect *üd demonstration. Cost estimates are based on 
negotiated contract prices and changes and on syste* prograu office estimates. 

89£ 
j J 

«>■**- 

iiiiiiwimiiiiiB«, i '"in-1 I,   nirnr 



Program Element:  I64742F 
DTD Mission Area: Multimission, Technology & Support, #374 

(Ü) COMPARISON WITH FY 1Q82 DESCRIPTIVE SUMMARY: }j 

Title:  Precision Location Stride Systems 
Budget Activity: Tactical Programs, #4 

Total 
FY 1982  FY 1983  FY 1984  Additional    Estimated 

FY 1981  Estimate Estimate Estimate to Completion Costs  

RDT&E 
Procurement (Other) (PE 27244F) 

14,850   83,100 

(U) OTHER APPROPRIATION FUNDS: i/($ in thousands) 

Alterstt Procurement (PE 27244F) 
Procurement (Other) (PE 27244F) 
Operations and Maintenance (PE 27244*) 

0 
0 

20 

1,700 
0 
100 

77,700 
2,100 

1,800 
0 
300 

6,400 
0 

1,200 

102,700 
5,600 

176,100 
76,500 

Continuing 

478,730 
7,800 

186,000 
76,500 

Nor Applicable 

V    Reflects data from FY 1982 Descriptive Summary dated January 1981.  Does not consider effect of RDT&E funding 
adjustments in FY i98l Supplemental Budget (+$48.ÖM in Ft 1981) and FY 1982 Amended Budget (-$i.9M in FY \5b2). 

ij    Funds shown here for reference «ill be in Program Element 27244F, Location Strike System and will be for augmen- 
tation and upgrade of the development system to an operational status.  One complete PLSS system for the U.S. 

ices in Europe, with two ground stations, plup an addition*! ground station, C0NUS based, for training and 
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Program Element:    16474if Title:    Precision Location Strike Systems 
DOD Mission Area:    Kaitimisslon, Technology & Support,  #374 Budget Activity:    Tactical Programs,  #4 

DETAILED BACKGROUND AND DESCRIPTION:    Soviet/Warsaw Pact tactical doctrine emphasizes a 24-hoar a cay capability 
with a strong emphasis on protection of ground forces using alv defense systems to reduce the effectiveness of alrpower. 
Defense Intelligence Agency document,^ "Precision Location Strike System (PLSS) Electronics Warfare Threat Through 
1990," June 1977,  projects trends of 

Current and projected Air Force and Army systems will __ (threat. 
AD   weather operations are constrained by accu, Ue weapons with_ capability while 
all weather weapons sy«terns are constrained by Delivery of w^apono is primarily from 
within the lethal range of  the eneay air defense syrtems.    Current reconnaissance systems lack the ability to provide 

_  The development of the Precision Location Strike- System (PLSS) wi* 1 sub- 
stantially alleviate any of the critical deficiencies In our all-weather tactical defease suppression close air support 
interdiction attack capabilities and will enhance our reconnaissance capabilities.    The Advanced Location Strike 
System (ALSS)  is the predecessor system which supports continued development of operation/"   concepts for a PLSS 
system by the Tactical Air Command and serves as & Research,  Development,  lebt aua Evaluation (RDT&E)  testbcd  for 
PLSS risk '.eduction efforts. 

(U) The PLSS project is & major program development effort.    PLLS vil)  provide  targeting-accuracy,  Integrated  location 
and  strike of hostile air defenses contiguously la near real  time and all weather ov»r a theater-wide area.    As &uch, 
PLSS wfll be *;he centerpiece  to efficient and effective conduct of lethal defense suppression to reduce attrition to 
!K.<:eptable levels, especially,  in the critical  first few days of conflict.    Additionally,  PLSS can provide up to the 
ainute Electronic Order of  Battle  «nfo.nation enabling  the commander  to assess  the  immediate  threat  to his strike  force. 

(U)  Fail  Scale Engineer!P_ Development of  the  PLSS was  initiated  in September 1977  after review by the Defense System 
Acquisition Revf.sv Council and approval   by the  Deputy Secretary of Defense. 

The Emitter Location System (ELS),  froject 1947,  was b*ing developed  to accurately locate  for attack accuracy _ 

The addition cf  th*  full ELS capability as an  ltfta$r«t«d  subsystem of PL3S would give  the Air Force  the  total 
capability for accurate location and all-weather attack of  the full  range of enemy radar air defense systems, 
fhe  EL? approach u§es 

_and* has been pursued! as a *e?ar«c«j effort.    The  technology has rapidly advanced and the ELS 
capability can U  Integrated  Into PLSS t »rough a phaaed approach to achieve location 

The ELS technology has been validated and demonstrated in the Coherent Emitter Location 
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Program Element:  #6474?F Title: Precision Location Strike Syaterns 
DOD Mission Area: Multimissiont Technology & Support, #374       Budget Activity: Tactical Programs, #4 

Testbed (CELT). Other than the capability to locate^ ^ w*»ich has been incorporated in the PLSS, ELS 
has been deferred due to lack of funds. 

The Advanced Location Strike System (ALSS), Project 1949, is the predecessor eystcp to PL3S. The ALSS was designed 
to quickly deploy to Southeast Asia (SEA) in 1972 to locate and destroy"  ^siiea. Those hostilities ceased before 
ALSS was deployed; however, it was deployed to Europe for operational te"st and evaluation. Th*a documented limitations 
(limited frequency coverage and weapon* control, vulnerabilities to cou:termeasures, etc.,) precluded introduction 
of ALSS into the operational inventory. Studies concluded that it was not cost effective to codify ALSS to meet »-he 
PLSS requirement. ALSS is being used by Air Force Systems Command as a Research, Developmentt  Teut and Evaluation 
testbed. 

(Ü) The development of the Joint Service Weapon Data Link (JSWDL), Project 25S9, was to provide a jam-re«!atant data 
link for tactical guided weapons by merging elements of the Air Force TLSS and Army Modular Integrated Communication 
Navigation System (MICNS). JSWDL has been discontinued. 

RELATED ACTIVITIES: The Conventional Standoff Weapon (CSW) to be developed in PE 64606!*, Conventional Sfcpndoff 
Weapon, provides funds for a powered, guided -aidsile capable of carrying a lethal pa/load to a range of 

_ rrom a medium or high altitude launch. With antimaterial suhmunltlons as payload this missile will provide 
an effective long range standoff weapon. An emitter identification effort has Army and Navy participation through 
sharing of technology equipment and test information. Demonstration of the Emitter Location System (ELS) capability 
was a joint Air Force/Army/Defensc Advanced Research Project Agency (DARPA) effort associated with Battlefield Exploita- 
tion and T^njet Acquisition (BETA) under PE 27431F, Tactical Air Intelligence Systems. The airborne relay vehicle» 
(TR-1) will be procured und^r PE 27215F, TR-1 Squadron. F-16 aircraft will be produced capable of carrying and 
employing the PLSS guidance equipment under PE 27133F, F-16. 

(U) WORK PERFORMS BY- Overall management of all projects In this program element is by Air Force Systems Command, Aero- 
nautical Systems Division, «right-Patterson AFB, OH. The Precision Location Strike System (PLSS) prime contractor is 
LfMkheed Missiles and Space Company (LMSC), Sunnyvale, CA. SofTech Corporation, Dayton, Ohio, provider Independent 
validation and verification of thr LHSC developed PLSS software. MIT Lincoln Laboratory, Lexington, MA and Aerospace 
Corporation, California pertor» studies and provide consultlve services. Technical cognisance of the Emitter Location 
System is performed by the Rome Air Development Center (RADC), Rome, NY with International business Machiues (XBM), 
Owego, NY, ns the development contractor. 

<U> PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS. 

1- (U) FY 1381 and Prior Accomplishments: Tha Precision Location Strike (PLSS) contractor, Lockheed Missile» and 
3pac* Company, was »elected in June 1977.  The Defense System Acquisition Review Council II (Development Readiness) 
review was held in July 1977 and the Deputy Secretary of Defense approved PLSS full scale development on 1 September 1977. 
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Progran Element: I64742F Title.  Precision Location Strike Systems 
00D Mission Area: Multlaiagion, Technology & Support, #374        Budget Activity: Tactical Programs,~#4 

System Requirements Review was held in January 1978. System Design Review was held in H&y 1978. Subcontractor 
Prellninary Design Reviews (PDRs) began in July 1978 to support subsystem PDRs beginning in November 1978. ihe system 
PDR was conducted satisfactorily in October 1979.  Br&ssboard fabrication ami testing aimed at risk reduction were also 
initiatecc. The first of four increments of the software Critical Design Review was completed in October 1980. An 
independent contractor for software validation and verification, SoftTech Corporation, was selected and began efforts 
to support the program. Discussions were conducted with Ncrth Atlantic Treaty Organization (NATO) allies on the 
coabst potential of PLSS in NATO. Discussions on operational integration of  PLSS into the NATO structure were also 
initiated. 

(U) An emitter identification effort was initiated in 1973 with initial emphasis on feasibility demonstration of the 
technique. A large enough data base of emitters to give confidence in the technique under limited conditions was 
established in 1973-74. Three Advanced Identification signal processors were built lr. 1974 and became the brassboatds 
for the Air Force testing of the technique. From 1975 to 1977 a large data base was collected to demonstrate feasibil- 
ity under a wider ran^e of conditions. This effort culminated In a flight test conducted during September 1978. 

Since 1975, the Advanced Location Suite System (ALS5) has been utilised as a testhed to help define the PLSS base- 
line configuration, and in developing, evaluating, and refining operational concepts for a PLSS.  Distance measuring 
equipment (DNE) guidance for both guided and ungclded ordnance delivery was demonstrated using a Pod Uelay Subsystem 
on tactical aircraft. The Air Force and Army Jointly succeeded in integrating the capabilities" 

ALSS was utilized In the Red Flag and Blue Flag operational exercises and In successful demonstrations of 
ÜME guided CB'J-15 Cruciform Wing and Planar Wing Weapons, with the latter demonstration completed in July 1S79. 

Project 1947, Emitter Location System (EL£) Btudv efforts and follow-on demonstration programs snow the ELS tech- 
nique to be viable for precise location.  The technique for Phase I of ELS and proven by a 
Defense Advance! Research Projects Agency (DARPA) sponsored"program, was integrated Into the TLSS baseline dee.'gn. 
Following completion of the EL? demonstrations in March 197?, ELS funds and equipment were applied to support the 
j.Hat AF/Army/DARPA Coherent Emitter Location Testbed (CELT) development. CELT was transported to Europe in 1980 and 
participated 1J» the REFORGER 1980 exercises during September and October 1960. 

(U) Project £106, Photogramaetri^ Target System (PTS), was Initiated in 1974 with initial emphasis on a manual system 
for use wi;h the Advanced Location Strike System, to be followed by a more automated system of greater capacity to 
be ustd throughout the Tactical Air Forces. Development of the manual system was cancelled In April 1975 with the 
Air Force procurement of the Army Analytical Point Positioning System. A service test model (STM) was procured 
for development of optical exploitation techniques and software for a PTS. A study of Tactical Air Force require- 
ments begin in  September 197? to resolve issues involving point positionin«? requirements. 

(U) In July 1977, tha Kaclslor Location Strike S-'steni (PLSS) Defense Systems Acquisition Review Council (DSARC) II 
directed the A.!r Force to incorporate the Joint Sevvlco Wenpor Data Link (JSVDL) into the PLSS development program. 
A JSW0L syetem «nalysfs was Initiated water the PLSS ceo tract iu September 1977 and completed in December 1977. 
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Program Element: I64742F Title:  Precision Location Strike Systems 
DOD Mission Ares: Multlmlsalon, Technology & Support, #374       Budget Activity: Tactical Programs, #4 

A JSWDL development plan was approved In April 1973. The Air Pore3 at so Incorporated JSWDL requirements into the 
Army's Modular Integrated Communication Navigation Systeu (MICNS) program. When the stsndoff missile for PLSS was 
changed from the 63*1-15 to the Conventional Standoff Weapon, the JSWDL development was discontinued. 

2. (U) FY 1982 Program: Design efforts *nd engineering tests will intensify, *iul*ini'"ing In completed drawings 
and specifications for tint system Critl» si Design Review.  Precision Location Strike tystem (PLSS) subsystem; will 
le  fabricated. Qualification and acceptance testing of completed subunits will continue.  Integration tasks relating 
to test and checkout of subsystems will aloQ be continued. Software development is to be continued. Design and 
Integration funds previously planned for GBU-15 interface will be used to support Conventional Standoff Weapon (CSW) 
program. Funds reprogrammed Into PLSS for CSW will be used to develop standoff weapon compatible with PLSS. Work 
previously deferred on peculiar supporr equipment development will be initiated. Advanced Location Strike System 
(ALSS) will continue to support development testing associated with PLSS rlak reduction as well as increasing knowledge 
of distance measuring equipment (DME) and time of arrival (TOA) techniques. ALSS will participate in joint Air 
Fores/Army demonstrations of Assault Breaker/PAVE MOVER advanced developnerr. equipment. 

3. (U) FY 1963 Planned Program: During this period the Critical Design Review (CUR) will be conducted. PLSS 
subsystem fabrication will continue.  Qualification and acceptance of completed units will occur.  Software development 
will be completed.  Independent software validation and verification will continue. Precision Location Strike System 
(PLSS) subcontractor unit fabrication and delivery will be completed for system Integration, testing and checkout. 
Test aircraft modification will occur,  integration of the full PLSS system will occur and systeu level testing will 
start.  Advanced Location Strike System (ALSS) will continue to support development testing primarily in development 
of baseline data for PLSS test with potential ,<se as range instrumentation during Initial phases of PLSS Development 
Test and Evaluation (DT4E).  The FY 1982 estimate of FY 1983 requirements for the Program Eleamut (PE) was $77,700 
thousand.  The FY 1983 request of $98,859 thousand Increased the PE by $21,159 thousand in order to develop the PLSS 
guidance equipment for the F-16, to make software changes to accommodate the conventional stsndoff weapon, to '.urehaae 
deferred hardware buys and to Include deferred peculiar support equipment development.  The Increase was Associated 
with the FY 1980 reduction and late receipt of FY 1981 full funding and requires major ccnedule adjustments ifl the 
PLSS project. Funding requirement for FY 1983 through completion ars based OR that reduction and delay. Development 
of the Photogrammetrlc Target System, Project ?106, hus been deferred until a statement of need Is submitted and 
validated. Development of the Emitter Location System, Project 1947, is bein* carried as part of the PLSS, Project 
1190, funds. Development of the Joint Service Weapon Data Link, Project 2589, has been discontinued. 

4. (U) FY 1984 Planned Prograg: Procurement of Development T«»* **&  Evaluation/Initial Operational Test m4 
E/alnation (DTeL/IOT&E) items will be completed. Contractor test of system will occur *nd Air Force DT*E will begin. 
An Ur Force Systems Acquisition Review Council review for long lead, production procurement will be accomplished. 

5* *u) Program to Completion:  The combined DT4E/10T4E for the PLSS will be eomnleted followed by su Ali Force 
System Acquisition Review Council review for full production. A positive production decision will be followed by 
initial delivery beginning in Ute *Y 1965. 
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6.     Milestones: Date 

A. Area Coordinating Paper Number 4 Mar 197% 
B. Tactical Air Forcer Required Operational Capability (TAP ROC) 314-74 Validated Nov 1974 
C. ALSS - Deployment to Europe May 197c 

D. PLSS Defense Systta Acquisition Review Council (D3ARC) lI/M!lestone II Ju.l 197 7 
E. EIS Feasibility Demonstration Complete Mar 1*78 
F. Photogrammetrie Targeting System (PTS) Studies Complete Oct 1978 
G. CELT European Demonstration Sep-Occ 1980 
H. Initiate PLSS DT&E/IOT&E                            (Sep 1983)* Hay 1984 
T. Complete DT&E/IOTiE - PLSS                           (Sep 1984)^ May 1985 
J.  PLSS AFSARC III FY 1984/1935** 
K.  PLSC Initial Operational Capability (1st production 

unit, 1st ''nit Equipment squadron) 

*  Data »resented in FY 1982 Descriptive Summery. 
** r.SS has been designated a rou-ma*,or program.  AFSARC« for long lead procurement and full production 

will occur in FY1984 and FY198Ü respectively 

(d) EXPLANATION OF MUSSrONE CHANGES 

¥i  1981 funds were corstrsined and delayed.  The final $48.0 million of the planned total $62.$ alilion 
was not evailab1«? to tUe contractor until June of 1981. 
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Project:     #U?Q Title;     Precision 1 ocatiep Strike System (PLSS) 
Program Element:     #£4742? Title:     Precision Location Strike Systems 

DoD Mission Are«:    riultimlseion,  Technology L Support #3/4 Budget Activity:    Tactical Pro^raaaTT* 

DETAILED BACKCROUMB AND DESCRIPTION:    Soviet/Warsaw Pact  tactical doctrine «tnphasixes a 24-hour a day capability 
faith a  strong emphasis on protection oi ground  forces using air defense  system.? to reduce  the efrectlveneas of air- 
power.    Defense Intelligence Agency document,  "Precision Location Strike System (PLSS) Electronics Warfare Threat 
Through 199G,'   June_197 7,  projects trendy of 

of Soviet systems. 

Current   and  projected Air force «rid Army syste&a will ^threatr 
Ml weather operations aid constrained  by accurate we*pona*~wlth capability while all 
veair.er weapon«;  systems are constrained by' Deli very _of  weapon»  Is* primarily  from within 
the  lethal   range of  the enexy air daraus«  systems.     Current  reconnaiseauce iys".:e«s 

The developoent of  the  Precision Location Strike System (PLSS) will  substantially 
alleviate any of  the critical deficiencies  in cur all-weather  tactical defense  suppression clooe  air  support  inter- 
diction attack capabilities and  will   Increase our  reconnaissance ctpabilitJes.    Trw Advanced Location Strike System 
(ALSS), aa  the   predecessor  system,  iiervea aa a Research,  Development,  Teat  and  Evaluation (Ri)T&E)  t*sttx?d  for PLSS risk 
reduction effort». 

(U) The  Pi.  S project  is  the major  dcvqlopmeni effort  in  this Program Element.     PLSS will  provide  targeting-accuracy, 
Integrated  location and strike of  hoi-rile air defenses continuously  in near  real  time and all weather over a  theater- 
wide area.    As such,  PLSS will be  the c%ac*£piece  to efficient and effective cenduee of lethal defense suppress!©» to 
reduce attrition  to accept  ble  levels,  especially,   In  th* critical  first  few days of conflict.    Additionally,  PLSS can 
provide up  to  th<* minut* Electronic Order of  Battle  informello» tnabHns  the cc^vandei   to as jess the  Immediate  threat 
to his strihe force 

Th'   rLSS will  provide a_ location accuracy agalnat  air defense 
radar systems and a 

The  PLSS cart g>p4ace about? Once processed 
and  identified,  the  system relays  target   information  to  the appropriate Air Pore« or Army battlefield commander 

twitter  target  location  is acecrsplisrwtd by U5i&$  t*reHU£fere»c«-of-a*rival  and dif#ctic«-%u   arrival 
technique«. 
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Project: #1190 Title: Precision Location Strike System (PLSS) 
Program Element: # 64742F Title: Precision Location Strike Systems 
DoD Mission Area: Multlmission, Technology & Support, #374        Budget Activity: Tactical Programs, #4 

i— 

Identification of emitter type^ _ls accomplished from comparison with known parameters. Now sig- 
nals are used to update the electronic order of battle dwt*. Further identification to is being developed 
as a part of tha Precision vocation Strike System (PLSS). The PLSS will bo capable of operating in the dznse emitter 
signal environment projected for Europe through 1990. 

Att,"2ks on radiating and nonradiating targets will be with F-16/ordnance 6£ standoff guided weapons using the 
PLSS I'stance Measuring Equipment (DME) precision guidance.  Use of DME g.iideü standoff weapons significantly reduces 
the attrition_of attacking forces from surface-to-air missile/antiair.vraft artillery (SAM/AAA) defenses. The PLSS 
will allow a _ guidance accuracy giving a totaJ guided missile system accuracy 
(location/strike) of less than a _ Usdag DME units on attacking aircraft will 
also reduce attrition througjh increased probability of target kill on the first pass. The PLSS ca>u direct unguided 
ordnance delivery within an of the target location. The DME guidance dfta link being developed Kill pro- 
vide PLSS with very high jam resistant protection to counter the Defense intelligence Agency (DIA) projected threat 
environment. 

(U) Full Scale Engineering Development (FSED) of the PLSS was initiated in jeptember 1977 aftar review by the Defense 
System Acquisition Review Council and approval by the Deputy Secretary of Defense. 

RELATED ACTIVITIES;  The Conventional Standoff Weapon {CSW) to be developed in PE 64606F, Conventional Standoff 
Weapon, provides funds for a powered, guided mi seile capable of carrying a lethal payload to a range of 
from a medii-m or high altitude launch. With anti-material submunltiona as payload this missile ';ill provide an effec- 
tive long range standoff weapon. A l emitter identification effort has Army and Navy participation through sharing 
of technology equipment and test Information. The airborne relay vehicles (TR-1) will be procured under PE 2721bF, 
TR-1 Squadron. F-16 aircraft will be produced capable of carrying and employing the PLSS guidance equipment und or 
PE 27133F, F-16. 

(U) WORK PERFORMED BY:  Development of Precision Location Strike System (PLSS) 1* managed by he air Foren Systems 
Command, Aeronautical System Division, Wright-Fa«: te* son AFB, OH. The prime contractor ia the Lockheed Missllei and 
Space Company, Sunnyvale, CA.  Major subcontractor» are:  E-System, Garland, TX (intercept equipment and aircraft 
modification); Sperry Unlvec, Salt Lake City, UT (data link equipment); IftM, Owegc, NY (strike and jammer location 
software and equipment); Collins, Dallas, TX (ground communications subsystems); Cfftrol Data Corporation, Minneapolis, 
MN (UYK-25 computers); Brunswick, Marion,. VA (shelters); Harris Corporation, Melbourne, FL (navigation and strike 
data link), and Motorola Corporation,. Phoenix, AZ (displays).  illT Lincoln Laboratory and Aerospace Corporation 
perfon» studies, analyse*» And  related efforts in support of PLSS.  SofTech Corporation per fonts independent software 
verification and validation. 

902 

"V..-«>* 



Projtct:  #1190 
Program Element: # 64742F 
DoD Mission Area: Mulclmission, Technology & Support, #374 

(U) PRÜGPAMS ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title: Precision Location Strike System (PLSS) 
Title: Precision Location Strike Systems 

Budget Activity: Tactical Programs, #4 

1.     FY 1981 and Prior Accomplishments: The contractor, Lockheed Missiles and Space Company, waa selected in 
June 1977. The Defense System Acquisition Review Council Milestone II (Development Readiness) review w&s held in July 
1977 and the Deputy Secretary of Defense approved PLSS Full Scale Development on 1 September 1977. System Requirements 
Review was held in January 1978. System Design Review was held in May 1973. Subcontractor Preliminary Eeelgn Reviews 
(PDR) began in July 1978 in preparation for subsystem PDRs beginning in October 1978.  Subsystem FDRs supported the 
system PDR held in October 1979. The first of four increments of the software Critical Design Review was completed in 
October 1980. Brassboard fabrication and testing for risk reduction wa* also initiated* An independent contractor for 
software validation and verification, SofTech Corporation, was selected and began efforts to support the program. Dis- 
cussions were conducted with North Atlantic Treaty Organization (NATO) allies on the combat potential of PLSS in NATO 
and on the operational integration of PLSS into the SATO structure. The Task Force 7, Electronic Warfare report as a 
part of the NATO Long Term Defense Program 

2. (U) FY 1982 Program* PLSS contractors will continue design efforts, engineering tests, and documentation culmi- 
nating in completed drawings and specifications for the system Critical Design Reviews (CDR). Software development will 
continue. Qualification and acceptance testing of completed subunits will continue. Integration tables relating to test 
aiu" checkout of subsystems will continue. Design and integration funds previously planned for GRU-15 will be used to sup- 
port the Conventional Standoff Weapon (CSW) program. Funds reprograamed into PLSS for CSH will be used to develop stand- 
off weapon compatible with PLSS. Work previously deferred on peculiar suoport equipment development mil be initiated. 

3. (U) FY 1983 Planned Program:  During this period, the system CDR will be conducted.  Subsystem elements fabrica- 
tion will continue. Qualification and acceptance testing of completed units will continue.  Integration tasks relating 
to test and checkout at the subsystem level will also continue. Precision Location Strike System subcontractor unit 
fabrication and delivery will be completed for system integration, testing and checkout.  Independent software validation 
aivi verification will continue. Software development will be completed. Test aircraft modification will occur. Inte- 
gration of the full PLSS system will occur and system level testing wixl start. 

4. (U) FY 1984 Planned Program: Procurement of Development Testing and Evaluation/Initial Operational Test and 
Evilup.tion (DT&E/IOT&E) items will be completed. Contractor test of system will occur and Air Force DT&E will begin. 
An Air Force Systems Acquisition Review Council review for long lead, production procurement will be accomplished. 

5. (U) Program to Completions Combined DT&E/IOT&E will be completed in May 1985 followed by a Milestone III (pro- 
duction) review. A positive production decision will be followed by Initial deliveries beginlv.g in late FY 1985, 

6. Hilestones Date 

A-  TAF ROC ?14-74 Validated Nov 1974 
B. Defense System Acquisition Review Council (DSARC) II/Hiiestone Ii    Jul 1977 
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Project:  #1190 
Program Element: # 647A2F 

DoD Mission Area: Multimlaslon, Technology & Support #374 

Tit 1*5: Precision Location Strike System (PI.SS) 
Title: Precision Location Strike Systems 

budget Activity: Tactical Programs, #4 

C. 
D. 
E. 
F. 
O • 

H. 
I. 
J. 

Full Scale Development Contract 
Airborne Relay Vehicle Decision 
Preliminary Design Review 
Critical Design Review 
Initiate DT&E/IOT&E 
Complete DT&E/IOT&E 
AFSARC III 
PLSS Initial Operational Capability (first production 
unit, first .'Mit Equipment Squadron) 

*(Dec 19S1) 
*(Sep l«o3) 
*(Sep i**4) 

Sep 1977 
Oct 1978 
Get 1979 
Mar 1983 
May 1984 
May 1985 

**FY 1984/1985 

** 
Date presented in FY 1982 Descriptive Summary. 
PLSS has been designated a non-major program. AFSARCs for long lead, production procurement 
and full production will occur in FY 19S4 and FY 1985 reaj»ectively. 

(U) EXPLANATION OF MILESTONE CHANGES:  See Section 8. 

7. (U) Resources: ($ in thousands) 

RDT&E 
Aircraft Procurement (PE 27244a?) 
Other Procurement (PE 27244F) 

1/ 

FY 19£1 
Actuai_ 

62,700 
0 
0 

FY 1962 
Estl3«te 

Fi  1983 
Estimate 

FY 1984        Additional Estimate 
Estimate       to Completion    Costs 

57,155 1/    96,259 
1,700 1,800 

0 0 

80,379 
6,400 

o 

105,142 
176,100 
76,500 

534,775 1/ 
186,000 
75,500 

Design and Integration funds previously planned lor GBU-15 interface will be used  to support Conventional Standoff 
Weapon (CSW)  program.     Include $6.9 million  ccprogr*rmed  to  specifically support CSW development» 

2/    lacludes  $0.4M for Coherent Emitter Location Testbed (f^LT) 

8.   (U)    Comparislon with FY 1982 Descriptive Surremry:    1/ 

RDT&E 
Other  Procurement 

14,750 82.500 77,100 
2,000 

1C2,700 
5,600 

428,150 
7,000 

The  FY  1932 estimate  for  the FY 1983 project requirement  j.as $77,100 thousand.    The FY 1983 requfcat of  $58,259  thousand 
is an  increase of $21,159  thousand  due  in par:  to  tephaslng and  restructuring  the  ptogrse as a result of FY 1980  fiscal 
constraints and delay in gecting additional funding in FY 1981.     In addition,  the increase will he  to develop the PLSS 
guidance equipment  for  the F-16,  to make  software changes  to  acco&aodate  the Conventional  Standoff Weapon (CSW) and 
tr> include deferred peculiar support equipment development.    Total estimated cost of the project  increased by $156,625 
thousand  to $584,775 thousand as a result of the previously mentioned development changes,  the schedule changes associated 
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Project:  #1190 
Program Element:  # 64742F 
DoD Mission Area: Multlmlssion, Technology & Support, #374 

Title:  Precision Location Strike System (PLSS) 
Title: Precision Location Strike Systems 

Budget Activity: Tactical Programs» #4 

with the FY 198G and 1981 funding perturbations, and the fact that the FY 1982 Descriptive Summary did not consider 
the effect of funding adjustments in the FY 1981 Supplemental Budget nor FY 1987 reprogramming actions. Fundiag 
requirements for FY 1983 through completion are based on negotiated contract prices and changes and system program 
office estimates. The FY 1982 estimate of the procurement requirement only reflected Initial spares costs.  The FY 
1982 Amended Budget added \ircraft Procurement funds to provide for TR-1 wideband data link equipment.  The FY 1983 
estimate presents the total Aircraft and Other Procurement requirements for the operational PLSS hardware. 

2/ Reflects daU from FY 1982 Descriptive Summary dated January 1981.  Does not consider effect of RDT&E funding 
adjustments in FY 1981 Suppplemental Budget (+48.0M in FY 1981) and FY 1982 Amended Budget (-$1.9M in FY 1982).  Dees 
not consider the Aircraft Procurement funding adjustment In the FY 1982 Amended Budget (+$1.7M in FY 1982 and TBD in 
outyears). 
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Budget Activity: Tactic*! Programs, #4 
Program Element: I64742F Precision Location Strike System (PLSS) 

Test and Evaluation Data 

1. (U)  Development Teat and Evaluation: Tactical Air Force* Required Operatioual Capability No. 3)4-74, Location 
Strike System, 1 May 74, outlined the requirement for detection, identification, location, and strike of pulsed* and 
nonpulsed emitter?. It also stated the requirement for a capability to strike radiating and non-radiating targets 
in all weather conditions. 

Precision Location Strike System mission and description: The Precision Location Strike System will provide 
the tactical forces wfth an all-weather, standoff precision strike system caoable of attacks against tactical targets 
(such as headquarters, command and control facilities> airfields, and bridges) located by other systems, while 
proviJing near-real-time integrated detection, location and destruction of the enemy's defense system in a dense emitter 
and Jammer environment. The Precision Location Strike System will be able to locate and destroy enemy      "in the 
PLS3 frequeny coverage and to operate in conjunction with other signal intelligence and reconnaissance systems to 
provide cueing and direct strikes for tuose systems. Electromagnetic emitter information collected by a triad of 
aircraft will be data linked to a ground Central Processing Subsystem for (processing and evaluation. Potential target 
information will be forwarded to appropriate combat control elements which will direct tactical strike aircraft to the 
target aree. The Central Processing System will provide steering and weapon release commands to the strike aircraft 
and, ifter weapon release, will control guided ordnance to the t&rget. Unguided ordnance will be released so that the 
weapons' trajectory will carry them to the target. Possible follow-on applications include distance measuring equipment 
guidance of cruise weapons and the acquisition of targeting data for Army surface-to-surface missiles and artillery. 

(U)  Two contractors were reviewed through source selection process from September 1976 to June 1977 tor Fail Scale 
Development. The contract was awarded to Lockheed Missiles and Space Company,   Incorporated, A Defense System 
Acquisition Review Council il review, held on 26 July 1977, resulted in Deputy Secretary of Defense approval for Full 
Scale Development on 1 September 1977.  Go ahead for Full Scale Development was given to Lockheea Missile and Space 
Corporation on Z  September 1977. Decision Coordinating Paper #129 schedule thresholds are as follows:  (1) Preliminary 
Design Review complete, January 1979; (2) Critical Design Review complete, December 1979; (3)  Start Development Test 
and Evaluation (Field Tests), June 1981; and (4) Complete Initial Operational Test and Evaluation, Ausist '982.  The 
Preliminary Design Review and Critical Design Review thresholds have been breached and the others will be breached 
because of program stretches caused by funding reductions from the planned! development program. 

(U)  Development Test and Evalution accomplished to d*te consists of "breadboard" tests conducted by the prime 
contractor or his subcontractors to reduce the technical risks of developing Full Scale Development hardware. 

i .c.   X   I*. '■«'>. 
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Budget Activity: Tactical Programs,, #4 
Program Element: I64742F Precision Location Strike System (PLSS) 

2. <U)  Operational Test and Evaluation: (he  PLSS combined development test and evaluation/initial operational 
tect and evaluation (DT&E/IOT&E), scheduled to begin in September 1983 and be completed in September 1984, will 
be conducted from either the Air Force Flight Test Center (AFPTC), Edwards AFB CA or from twie OSAF Tactical Fighter 
Weapon Center (TFWC), Nellis AFB NV. Final test site selection will be determined by February 1982. Either 
of these test sites will allow use of the emitter environment on the Nellis and Naval Weapons Center (tfWC), Chir.a 
Lake CA, ranges. Consideration is being given to conducting a portion of ths IOT&E in Europe. The full-scale 
development equipment to be evaluated is not expected to differ significaaMy froti the production equipment. 

(Ü) The Air Force Test and Evaluation Center (AFTEC) will direct the IOT&E portion of the combined DT&E/ 
IOT&E using a team of fully-trained Air torce operations and maintenance personnel and resources from Air Force 
Systems Command (AFSC), Tactical Air Command (TAG), Air Force Logistics Command (AFLC), Strategic Air Command (SAC), 
Electronic Security Command (ESC), and Air Training Command (ATC), 

(U) The purpose of the IOTSE will be to determine the operational effectiveness and suitability of the PLSS 
when employed in it** operational configuration.  IOT&E results will be used as inputs to the Air Force System 
Acquisition Review Council (AFSARC) III decision scheduled for the second quarter of FY85. 

(ü) Operational scenarios will be established to evaluate the ability of thn system to locate and identify 
emitters; direct attack aircraft for ehe delivery of unguided ordnance; guide extended range powered munitions; inter- 
face with command, control, communication and intelligence (C3I) nets; and operate in a chemicalAbiological warfare 
euvironmfcnt. A significant portion of the C3I interoperability evaluation is planned during tht> European portion of 
the IOT&E or the follow-on test and evaluation (FOT&fc). The capability of the PLSS to accurately track and control 
tsmltiple weapons delivery will be assessed. The survivability of the airnorne relay vehicles (ARVs), strike aircraft, 
and PLSS ground components will be assessed. 

(Ü) An assessment of interoperability with other defense suppression systems, to include degradation from 
friendly electromagnetic interference, will be conducted. Degradation of location and strike accuiacy, resulting 
from electronic countermeasures, will be evaluated. Evaluations of system reliability, maintainability, availability, 
and logistics supportability will also be conducted. 

(U) Even tnough complete PLSS support equinment (SE) will not be a/ailable until FY84/85, an acceptable 
evaluation of maintainability can still be completed. Approximately one-half of the line replaceable units (LRU«) 
vill be supportablfc by the SE available during IOT&E. The remaining SE will be evaluated during follow-on test and 
evaluation (FOT&E). 

3*      System Characteristics: The following are goals foe critical parameters to be evaluated during Develop- 
ment Test and Evaluation/Initial Operational Test and Evaluation. 
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Budget Activity: Tactical Programs, #4 
Program Element: #64742F Precision Location Strike System (PLSS) 

Parameter Objectives Demonstrated Performance 

Probability of: 
Location (*) 
Identification (2) 

Frequency Coverage 

Range (3) 

Accuracy (R/D-l) (4) 
Strike 
Location 
System 

Mission Reliability t->) 
Mission Completion 
Success Probability 

1. Probability of Location refers to the capability to locate emitters within the area of interest which radiate 
for a minimum time.  Minimum times by class are. 

Testing to be conducted ir. a benign electronic counter-measures environment. 

2. (ü)  Probability of identification refers to the correct identification of those emitters located by the Precision 
Location Strike System. 

3. (Ü)  Range for operation of data link and distance measuring equipment is defined as the line-of-sight distance 
betwean Precision Location Strike System terminals; i.e., Central Processing Subsystem to Airborne Relay Vehicles, Air 
borne Relay Vehicle to Site Navigation Subsystems, and Airborne Relay Vehicle to Vehicle Navigation Jubsystems and 
Weapon Navigation Subsystems. 

4. Range (R) is defined, 'or this parameter, as the distance on the perpendicular bisector of the Airborne 
Relay Vehicle baselin*, measured from the baseline (D) to the emitter/target of Interest. For test purposes, these 
accuracy goals/thresholds are specified for a geometry of 

5. (U)  Mission reliability is the probability of mission success as defined in the Reliability Annex (Annex C to the 
Decision Coordinating Paper). 
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FY 1983 RDTfE DESCRIPTIVE SUMMARY 

Program Element;  I64750F 
DOD Mission Area: TIARA for Tactical Air Warfare, »327 

(U) RESOURCFS (PROJECT LISTING); ($ in thousands;: 

Project                              FY 1981 FY 1982 
Number    Title                      Actual Estimate 

TOTAL FOR PROGRAM ELEMEN1     15,607 14,744 

1174      Intelligence Secu.tl»:y Equipment  8i6 2,900 
1955      Air Force Supporf to DOD      8,077 6,544 

Indication? & Warning 
2053      Foreign Technology Division    4,4*1 3,400 

Intelligence Processes 
2165      COMPASS PREVIEW                 980 700 
2323      Radar Prediction System (RAPS)   973 100 
2631     Computer Assisted Mistion       300 1,100 

Planning System (CAMPS) 

Title:  Intelligence Equipment 
Budget Activity: Tactical Programs, £4 

FY 1983 
Estimate 

18,469 

2,600 
6,379 

3.C90 

5,600 

FY 1984 
Estimate 

16,894 

1,000 
7,167 

4,792 

3,9i5 

Additional 
to Completion 

Continuing 

Continuing 
Continuing 

Continuing 

5,265 

Total 
Estimated 
Costs  

Not Applicable 

Not Applicable 
Not Applicable 

Not Applicable 

19,900 
5, iOO 
16,200 

(u> BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This Program Element supports United State? Ail Fo'ce operating com- 
mands by performing the engineering development of ground equipment used to process, Integrate, display and distribute 
intelligence da'.a.  This equipment will reduce the time required for „he exploitation of intelligence r^ita to meet the 
needs of Air Fore* agencies producing strategic, tactical, and scientific and technical intelligence.  The equipment will 
also improve the eificiency of those units producing air target materials*  Equipment and techniques are also developed 
to counter the foreign intelligence threat to the USAF mleslon, to support the collection of human Intelligence, and 
to support the USAF escape and evasion mission. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  The funds are rrquested to continue development efforts to improve the timelines.' 
and accuracy of intelligence products provided to the operational commanders, the research and development planners and 
the National Command Authorities.  FY 1983 funds will improve capabilities to: (1) produce a warning of foreign threats, 
(2) evaluate foreign weapon systems, and (3) perform tactical unit mission planning.  Funds will also be used to develop 
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Program Element:  I64750F 
DOD Mission Area: TIARA for Tactical Air Warfare, #327 

Title:  Intelligence Equipment 
Budget Activity: Tactical Programs, #4 

equipment to assist in countering the foreign surveillance threat and improve the collection of foreign intelligence 
using human resources end to support prisoner of war escape and evasion. The cost estimates for this program were 
developed by the Air Force Systems Coonand program offices based on experience with similar development programs. 

(Ü) JOMPARISOK WITH FY 1982 DESCRIPTIVE SUMMARY: 
(PE level only) 

RDT&t 

(U) OTHER APPROPRIATION FUNDS:  None 

Total 
FY 1982   FY 1983   FY 1984   Additional     Estimated 

FY 1981  Estimate  Estimate  Estimate  to Completion  Cost 

15,646 14,800 14,900 Continuing   Not Applicable 
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Program Element:  I64750F 
DOD Mission area: TIARA for Tactical Air Warfare, #327 

Title:  Intelligence Equipment 
Budget Activity: Tactical Programs, #4 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: The objectives are to develop hardware and software, for the exploitacioti of 
data and the production of intelligence and target materials and to improve the existing capabilities presently being 
employed by various operating commands. Also, equipment and techniques will be developed to support units involved in 
countering the enemy surveillance threat to the Air Force mission, to assist in the collection of foreign intelligence 
through us of human resources, and to support Intelligence aspects of prisoner of war escape and evasion. The program 
objectives are accomplished through the following projects: 

(U) Intelligence Security Equipment (1174) - Develops equipment and techniques to counter foreign surveillance threats. 
The project also develops unique equipment and techniques to support the Air Force mission for collection of foreign 
intelligence through the use of human resources and to support the intelligence aspects of prisoner of war escape and 
evasion. 

Air Force Support to DOD Indications and Warning (1195) - Improves the existing capability by modernizing the Air 
Force Indications and Warning Centers at Strategic Air Command, Aerospace Defense Command, Military Airlift Command, 
and Alaskan Air Coumand to provide compatibility with the National Military Intelligence Center modemiza'Ion effort. 
Provides a capability to rapidly correlate available all-source intelligence dita, and develop indications andjtfarning 
of threats to assist the National Command Authorities and military commanders in managing a crisis situation. 

(V)  Foreign Technology Division Intelligence Processes (2533) - Improves the Foreign Technology Division capability to 
acquire, evaluate, analyze, and report on foreign scientific and technical information and material.  These Improvements 
will assist in responding to intelligence requirements vital to the operational ommanders, research and development 
planners, and nation*! level agencies. 

<u) COMPASS PREVIEW (2165) - Develops a test-beu digital imagery exploitation device for Air Force softcopy conceptual 
validation testing. 

<u^ Radar Prediction System (232^) - Develops &ud  implements an automated system that will produce a prediction of a 
radar scope display of specific geographic areas. This» radar prediction is generated from a digital Q^a base and 
primarily supports the aircraft crew members in mission planning for st ike and reconalssance ("-16, B-52, F-lll, 
F/RF-4), or air drop delivery (C-130). 

^u) Computer Assisted Mission Planning System (2631) - Develop a eapaMlity vO provide timely aircrew mission planning. 
This project will develop an autt. %ate<* capability ro assist in rout* planning, compute required fuel loads, perform 
penetration analysis to best «void en. *y defenses, and  accomplish weapons planning. 
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Program Element:  #64750F Title:  Intelligence Equlpiuer.t 

DOD Mission Area:  TIARA for Tactical Air Warfare, #327 budget Activity:  lactlcal Programs, #4 

RELATED ACTIVITIES:  Intelligence program activities of joint service inteiest such as the Indications and Warning 

efforts are coordinated with the Defenre Intelligence Agency.  Exploratory and advanced development activities related to 
this program are conducted under Progrcm Element 62/02F, Command Control and Communications and 63789F, Command. 

Control, and Communications Advanced Development.  Other related Air Force Activities Include Program Elements ilOli(C), 
Cryptologic Activities: 31328F, Strategic Air Command; 31310F, Foreign Technology Division; 31334F, Air Force Other 
Commands; 31335F, Air Force Automated Data Processing Support to General Defense Intelligence Program; 313J3F, HiSMINT 
j^Contolled); 31321F, llUMltir (Overt); 35127F, Foreign Counterintelligence; 35128F, Security and Investigative Activities; 

__,«rtd 27431, Tactical Air Intelligence System Activities. 

(U) WORK PERFOPMED BY:  The Air Force canager for Project 2631, Computer \sslsted Mission Planning System (CAMPS) is 

Electronic Systems Division, Hanscom AFB, MA.  The Air Force manager for the remaining projects is the Rome Air Develop- 
ment Center, Griffiss AFB, NY.  Mjjor contractors are Planning Research Corporation, McLean, VA; BETAC Corporation, 

Burlington, MA; General Electric Company, Dayton5» Beach, FL; Norrhrop Corporation, Hawthorne, CA; Computer Science 
Corporation, Falls Church, VA* CTE Sylvanla, Mountain View, CA; International Computing Company, Bethesda, MD; Pattern 
Analysts and Recognition Corporation, Rome, NY; and Booz-Alicn and Hamilton, Bethesda, MD. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l- (U) FY 1981 and Prior Accomplishments: 

Intelligence Security Equipment (Project 1174) - This project normally has 10-12 independent tasks ongoing simul- 

taneously.  Examples of Fiscal Year 1981 and prlo; accomplishments are:  design and fabrication of 

for field testing, development ot a 
secure dala/speeeh recording system, development of a processor to automatically enhance au.io recordings degraded by 
noise, development of a covert mobile coiontnn lea t Ions antenna, »valuation of techniques for Improving and automating 

the processes invloved in preparation of development of a chemical marking system, and design 
a miniature addressable transceiver system. 

(U) Air Force Support to DO!) indication ai.d Warning (Project 1955) - The development activities through Fiscal Year 
1981 have centered on major Improvements at Strategic Air Command and Aerospace Defense Command.  However, initial 
efforts to upgrade the indications and warning capubllIt lea of the Military Airlift Command and the Alaskan Air Command 

began in Fiscal Year 1981.  The uw tor fhrst of the initial efforts at Strategic Air Command and Aerospace Defense Costsan.l 
was to provide a capability to ma.t*.ge intelligence Information Internal to the cos^nds' indications and warning function, 

in Fiscal Year 1981 at the Strategic Air Command effort began to provide for analyst access to external national level 
files. 

(U) Foreign Technology Division intelligence Processes (Project 205J) - This project has completed development of 

electronic warfare and command, control, and commonicat Ions thre.u analysis systems, development of several tasks to 
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Program Element: I6475ÖF Title:  Intelligence Equipment 
DOD Mission Area: TIARA for Tactical Air Warfaref  #327 budget Activity: Tactical Programs, 14 

improve forecasting methodology foi projecting Intercontinental ballistic missile developments, including Installation 

of software to Improve analysis of Llconlc reentry vehicles, development of a solid rocket simulation model to distinguish 
different propellant conf lguratl*" ', and development or analysis tools to determine reentry vehicle orientation from 
radio frequency polarisation data, completed a computer model of c particle beam accelerator, Initiated effort to 
develop a computer performance measures capability to improve management of all internal Foreign Technology Division 
data processing resources, and began duplication of a Special Command, Control, and Communications antenna for analysis. 

(Ü) COMPASS PREVIEW (Project 2165) - Detailed system specifications were developed in Fiscal Year 197S.  Between Fiscal 
Years J976 and !980 a COMPASS PREVIEW test bed was fabricated. The systeo» was Installed at Headquarters Strategic Air 
Connaand between June 1980 and January 1981.  Operational/developmental test and evaluation of COMPASS PREVIEW began in 

May 1931, using Imagery interpreters from strategic Air Command, Tactical Air Command, United States Air Forces in 
Europe, Pacific Air Forces and Foreign Technology Division. 

(U) Radar Prediction Systems (RAPS) (Project 2323) - Full seal* prototype development of the Radar Prediction System, 
begun in Fiscal Year 1979, was completed in Fiscal Year 1981. 

(U) Computer Assisted Mission Planning System (CAMPS) (Project 2631) - Initiated development of prototype computer 
assisted mission planning system for tactical units. 

2. (U) FY 1982 Program: 

Intelligence Security Equipment (Project 1174) - Complete development of a small two-color infrared imaging system 
and a range-gated television system for surveillance under adverse light and weather conditions.  Initiate full scale 
development of a miniature addressable transceiver system, an automated special printing system for 

.ind a portable narrcw-band surveillance receiver for the detection, identification and location of unauthorised emissions. 

(U) Air Force Support to DOD Indications and Wcrning (Project 1955) - At the Strategic Air Ccnmand, implement ion of 

Operational Intelligence Support System graphic j,nd  trend analysis capability will be complete!.  At Aerospace Defense 
Command complete implementation of an improved integrated space and missile history duia  base.  Alaskan Air Coesnand 
will begin operation of en initial small-scale, stand-ilone analysis capability.  Military Airlift Command will begin 
initial operation of a limited data base and an expanded Information dissemination capabilities using software previously 
developed for Strategic Air Command. 

(U) Forefgn Technology Division Intelligence Processes (Project 20^3) - Complete computer performance measures develop- 

ment, integration of the eleccro-optical data base with the electronic warfare analysis system.  Continue wo"k on 
various task? associated with improving missile and reentry vehicle analysis capability and missile system forecasting. 
Initiate new efforts to refill« and analyze requiresjents and provide specifications supporting the mid - 1980s total 
upgrade of the Foreign Technology Division'" dats processing environment, to provide a capability to analyse reentry 
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Program Element:  I64750F Title:  Intelligence Equipment 
DOD Mission Area: TIARA for Tactical Air Warfare, #327 Budget Activity:  Tactical Pr> grams, #4 

vehicle data from the Real-Time Optical System, to develop a standard query language, to develop methodologies to 
perform space system forecasting and analyr «t of ballistic missile guidance and guidance related errors. 

(U) COMPASS PREVIEW (Projeer. 2*65) - Complete testing. 

(U) Radar Prediction System (RAPS) (Project 2323) - A decision hss been made not to procure the Radar Prediction 
System.  Because of the cost of contractor support required for the Operational Test and Evaluation a decision was 
made to terminate the contract and  incorporate the prototype system into the R.tme Air Development Center Intelligence 
Test Bed. 

(U) Computer Assisted Mission Planning Systen (CAMPS) (Project 2631) - Continue development of specifications and 
Request for Proposal for prototype' systems. 

3, (U) I'Y 1983 Planned Program: 

Intelligence Security Equipment (.'reject IP4) - Continue development of siniatjre addressable transceiver «ystec 
and portable narrow-band surfet! lane* receiver, compi»te automated special printing system, and b»igln the design »rd 
iahrlcatlon of a _ and the design and tabrlcatlon of a 
portable wide-band antenna fcy&tem for u«*e with count et veasures receiver«. 

(U) Air Force Support vo  DOD Indications and Warning (Project 1955) - At Strategic Air Command, Implement advanced 
Indicator analysis capability.  At Aerospace Defense Command, Implement «pace threat eorreiatior capability.  At Alaskan 
Air Couraand, Install the current intelUgei.ee analysis system en prototype hardware.  At Military Airlift Command, 
Implement mission folder development and route threat assessment capability. 

(IJ) Foreign Technology Division Intelligence Process (Project 2Ö5J) - Complete space and missile syst m forecasting. 
Continue missile and reentry vehicle atvslysl« tasks, development or. standard query language, Xeal-Tioe Optical System 
analysis capability, guidance error analysis capability, requirement* definitions lot the foreign  Technology Division's 
data processing environment, and operation/analysis of ream*«id, control anU communications «ntenna.  Initiale *n effort 
to develop a capability to analyze satellite configurations based only on external signature dara. 

(U) Computer Assisted Mission Planning Systea. (CAMPS) (Project 2631) - Award contract and begin full scale engineering 
development of prototype systems. 

(U)  The increase In PY 1983 total program cost fr-m  th* tt   1982 Descriptive Sus.nary represents the inclusion of fund« 
co develop Computer Assisted Mission Planning S*«iU*# prototype system«. 
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Program Eleront:  ?64750F Title:  Intelligence Equipment 
DOD Mission Art*;  TIARA tor Tactical Air Warfare, #32/ Budget Activity:  T&ctlcal Programs, #4 

4. (U) FY 1984 Planned Program 

Intelligence Security Equipment (Project )174) - Complete development of mlnl&ture addressable transceiver systeui, 

_ surveillance receiver and wide-bai.d antenna system.  Initiate a program to develop a portable 
wi .»-band rs«jord«»s snd a capability to obtain foreign material for exploitation. 

(U) Air rorcs Support to DOD Indications and Warning {Project 1955) - At Strategic Air Command, rfeveloo analyst oriented 
software cortij<*tlo.i techniques on the Operation Intelligence Support System.  At Aerospace Defense Command, implement 

for^ig^. launch assessment capability.  At Alaskan Air Command, implement capability tö query th* Defense Intelligence 
Agency data base. At  Military Airlift Command, implement a capability to manage collection of intelligence Information. 
In adcltlon, initiate the Air Force subset of the Worldwide Indicator Monitoring System (WWIMS) at Strategic Air Command 
and nerospace Defense Command. 

(U) Foreign Technology Division Intelligence Processes (Project 2053) - Complete and implement missile and reentry 

vehicle analysis capability, standard query language, and raissl'o guidance error analysis capablliy.  Complete opera- 
tion And  analysis of command, control and communications antenna and finalize requirements to upgrade the Foreign 
Technology Division's data processing environment.  Continue Real-Time Optical 5y»t-2* analysis effort and satellite 
externals program.  Initiate effort to develop a mlssile/payload threat analysis system and a capability to forecast 
weapon systems, other than dssile and space systems. 

(U) Computer Assisted Mission Planning jystea (CAMPS) (Project 2631) - Accept delivery of first prototype system. 
Conduct Development/Opt« ration«! Test and Evaluation 

V (t!) Program to Comp let ion: 

(U) intelligence Security Equipment (Project 1)74) - This is a continuing projftct. 

(t!) Air Force Support to DOD Indications and Warning (Project 1955) - This is a continuing project. 

IU) Foreign Technology Division Intelligence Processes (Project 2053) - This is a continuing project. 

(U) Computer Assisted Mission Planning System (CAMPS) (Project 2631) - Production decision in Fiscal Year 1985 with 
t>tinurement In that at»d foi lowing years.  Incremental improvement to capabilities through software and hardware 
addition* through Fiscal Year 1987. 

6. (U) Milestones:  Not Applicable 

7* *l)) Resources;  Not Applicable 
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Project: »1955 

Program Eleoe.it:  I64750F 
DOD Mission Area: TIARA for Tactical Air Warfare, #32/ 

Tl11e:  Al~ Force Support to DOE Indications and Warning 

Title: Intelligence Fjuipment 
Budget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This project provides for the implementation of improved indications and warning 
capabilities at Air Force Indications and Warning Centers/Facilitifcs»  Improvements are directly related to the Defense 

Intelligence Agency modernization program for the National Military Intelligence Center. Improvements are necessary 
to allow Internetting of computers between the Air Force Indications and Warning Centers/Facilities and the National 
Military Intelligence Center. The objectives of this project are to: provide for the rapid and reliable analysis of 
Indications and warning intelligence, provide assessments of the indications and warning intelligence and the resulting 
implications concerning nation interest, and provide the National Command Authorities and military commanders with timely 
and accurate assessments to assist <n determining a national course of action. New technologies have evolved that permit 
rapid analysis of multi-source data . nd remote access to other intelligence data bases to assure the use of all available 
information to postulate an indication of future events. These technologies will be incorporated into Indications and 
Warning Cencers/Faciilties to permit rapid assessment and reporting. 

(Ü) RELATED ACTIVITIES:  Intelligente:: program activities cf Joint service interest are coordinated wit.i Che Defense 
Intelligence Agency.  Implementation activity is conducted under Program Elements 31328F, Strategic Ail Command; S1334F, 
Air Force Other Commands: and 31335F Air Force Automated Data Processing Support to General Defense Intelligence Program. 

Exploratory development activities related to thir project are conducted under Program Element 62702F, Command, Control 
and Communications. 

'U) WO"J( PERFORMED BY: The Air Force manager is Rome Air Development Center^ Grifftss AFP, NY.  Major contractors are 
Planning Research Corporation, McLean, VA; INCO Incorporated, McLean, VA; BETAC Corporation, Burlington, MA, Pattern 
Analysis and Recognition Corporation, Rome, NY; and Booz-Alien end Hamiltion, BethesJa, MD. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS 

1. (U) FY 1981 and Prior Accomplishments:  The development activities through Fiscal Year 1981 have centered primarily 
on major improvements at Strategic A>'r Command and Aerospace Defense Command.  However, Initial efforts tc upgiade the 
Intelligence analysis aid indications ari warning capabilities of the Military A  .ift Command and Alaskan Air Command 
began in Fiscal Year 1981. ""> major thrust of these efforts was to provide a capability to manage intelligence 
information internal to the como* ni's indications and warning function. Efforts supporting the Strategic Air Command 
Operational Intelligence Support System provide automated intelligence information dissemination, analyst information 
.xchange, and intelligence product generation.  In Fiscal Year 1981 efforts began to expand this system to provide 

external at.alyst access to nation level files. This Includes data at the Defense Intelligence Agency and National 
Sccuilty Agency to improve Rlgnals intelligence and electronic intelligence exploitation for trend analysis.  The 
Aerospace Defecfcf Comaand development has focused on existing sensor system exploitation and ?jn$-range space defense 
intelligence functions by implementation of some software enhancements and creating specifications for the total haraware 
and software «yutem required for the space defense Indications and warning function.  The Initial efforts at Alsskan 
Air Co.imand and M"(tary Airlift Command was to determine currently exi&ting capabilities and requirements. 
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Project;  #1955 
Program Element:  #6473QF 

DOD Mission Area:  TIAiU for Tactical Air Warfare, #327 

Title: Air For.e Support to WD  Indlc^lona and Wanting 
Title:  Intelligence Equipment 

Budget Activity;  Tactical Programs, #4 

2. (U) FY 1982 Program: The Strategic Air Command Operational intelligence Support System graphics and trend analysis 
capability will becou>£ operational. Data bc3e requirn^ents and indicator requirements at Strategic Aij Command will 
bo.  addressed. The Aerospace Defense Command effor. includes implementation of an .Improved «apace history and missile 
data base along with unique space and missile indicator;::.  The Alaskan Air Command effort includes an initial stand- 
alone correlation and analysis capability. The MiMtary Airlift Comssand effort will expand the information dissemina- 
tion capabilities transferred from Strategic Air Command to provide data base and unique indicator support. 

3. (Ü) FY 1983 Planned Program:  xfe« Strategic Air Command Operational Intelligence Supporc System advanced indicator 
analysis capability wf.ll become operational.  The Aerospace Defense Command effort includes implementation at  a space 
threat correlation capability. The Alaskan Air Command effort includes installition of the current manual analysis 
system on prototype haiiware. The Military Airlift Command effort includes provision of a capability to prepare mis- 
sion folders and develop airlift mission route threat assessment base or» political and military factors. 

4. (U) FY 1984 Planned Program: The Strategic Air Command effort includes development of analyst oriented software 
correlation techniques on the Operations Intelligence Support System. The Aerospace Defense Command foreign launch 
assessment capability will become operational. The Alaskan Air Command effort will include implementation of the 
Intelligence Data Handling Systen II communications capability to the Defense Intelligence Agency data base system 
which will allow analyst to directly query that data base. The Military Airlift Conusand effort will include implemen- 
tation ")f a capability to manage collection of intelligence information directly related to their peacetime and 
Wi*rtime worldwide airlift mission.  In addition to the other efforts at i he Strategic Air Command end the Aerospace 
Defense Command, begin development of the Air Force subset of the Department of Defense Worldwide Indicator Monitoring 
System (WWIMS). 

5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. (!J) Resources: ($ lc thousands). 
FY 1981   FY 1982   FY 1983   FY 1984 

Actual    Estimate  Estimate  Estimate 

Total 

Additional     Estimated 
to Completion  Costs 

RDT&E 0,07 7     D.544     6,379 

8. (U) Comparison with FY 1982 Descriptive Summary: 

PDTi,E 7,800     6,700     7,300 

7,167 Continuing 

Continuing 

Not Applicable 

Not Applicable 

(U)  Decrees i.i FY !983 project cost from FY lc8? Descriptive Summary represents unprogrtmaed cues during budget 
formulation process. 
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project; »2631 
Program Element: #6475GF 

DOD Mission Area:  TIARA for Tactical Air Warfare, #327 

Title:  Computer Assisted Mission Planning System (CAMPS) 
Title:  Intelligence Equipment 

Budget Activity:  Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Mission planning activities &t  the tactical .wing and squadron level apply 
intelligence data to tasking received from higher levels of the Tactical Air Control System, along with terrain, .air- 
craft performance, weapons, ant4 weather data, to validate tasking and produce appropriate mission plans.  Tactical units 
currently employ manual means of information handling and mission planning. Thi3 current labor-intensive method degrades 
unit responsiveness to operational mission tasking and endangers the safety of flight crews because of inadequate 
penetration analysis.  The Computer Assisted Mission Planning System project will develop at. automated system to be 
used at tactical wing and squadron level to handle incoming message traffic, perform route pinning, compute required 
fuel loads, accomplish weapons planning, and perform penetration analysis to best avoid enemy defenses. The planned 
engineering approach provides for the early acquisition of an initial capability to perform these basic mission planning 
functions.  During production, incremental upgrades, primarily software additions to the initial capability, will 

allow the system to evolve into tae final required operational capability. 

(U) RELATED ACTIVITIES:  Four testbeds were developed, fielded, and tested under Program Element 63789F, Command, Control, 
and Communications A^v-mced Development, Project 2315, Experimental Penetration Analysis Support System.  Results from 
this testing will b^ used to develop the specification for the Computer Assisted Mission Planning System. 

(U) WORK PERFORMED BY:  The Air Force manager is Electronic Systems Division, Hanscom AFB, MA.  A contractor for the 
prototype development has not been selected. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Avcomplishments:  Program was initiated in 7iscal Year 1981. Preliminary efforts were to 
develop functional description, based on field experience with Experimental Penetration Analysis System testbeds 
that were modified to include mission planning functions» 

2. (U) FY 1982 Program:  Continue development of specifications and release Request vor Proposal to contractors 
for competitive bid on production of prototype systems.  Continue operation of testbeds at operational units. 

3. (U) FY 1983 Planned Program:  Award contract and begin full scale engine Ming development o' both software and 

hardware for the prototype systems with initial capabilities. 

4. (U) FY 1984 Planned Program:  Accept delivery cf first prototype sygfo».  VrR~ni lev«' ;.••aent&i and operational 
test and evaluation of systems. 

5. (U) Program to Completion:  Production decision in Fiscal year 1985, trltft tncrem*- t*-al j rocureaent of sufficient 
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Project:  #2631 

Program Element:  #64750F 
DOD Mission Area:  TIARA for Tactical Air Warfare, #327 

Title:  Computer Assisted Mission Planning System (CAMPS) 
Title:  Intelligence Eculpmsnt 

Budget Activity: Tactical Programs, #4 

eystems to support Tactical Air Forces wings and squadrons worldwide.  Continue improvement to capabilities through 
parallel development of new software and hardware through Fiscal Year 1987. 

6. (U) Milestone?;  Not Applicable. 

7. (U) Resources: ($ in thousands) 

FY 1981 
Actual 

RDT&E 300 

8. (U) Comparison with FY 1982 Descriptive Summary: 

RDT&E 300 

FY 1982 

Estimate 

1,100 

1,100 

FY 1983 
Estimate 

5,600 

600 

FY 1984 

Estimate 

3,935 

Total 
Additional     Estimated 
to Completion  Costs 

5,265 

Continuing 

16,200 

Not Applicable 

(U) The increase In FY 1983 cost from the FY 1982 Descriptive Summary represents funding of full-scale pre-production 
prototypes of the CAMPS. 
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FY 1*383 RDT4E DESCRIPTIVE SUMMARY 

Program Element: # 64753? 
DOD Mission Area": Air Varfap Support, #225  

(U) RESOURCRS ($ in thousands): 

Title: Coobat Helicopter Modernization 
Budget Activity: Tactical Programs, #4 

Total 
Yi  1981 ?l  1932 FY 1983 FY 1954 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

TOTAL FOR PROGRAM ELEMENT 18,829 32,347 17,977 20,913 90,066 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Modernization of the Aorospaod Fescue an«! Recovery Service and the 
Special Operations Force must begin at once tc  replace obsolescent, hard-to-maintkin equipment and to upgrade helicopter 
capabilities to sope with increasing threats. The objective of this program is to develop a derivative of tie Army 
UH-60A Black Hawk helicopter to meet Air Force combat rescue and special operations mission requirements. 

(u) BASIS FOR FY 1983 RPTAE REQUEST: The FY 1983 RDT4E request includes 'unds to continue engineering design, to continue 
modification of the two prototype aircraft, and to bi0'in test and evaluation. Aeronautical Systems Division cost esti- 
mates were derived from Army historical dat< and from hardware price lists whenever available. Systems development and 
integration cost estimates were based on da*a fro»* similar prof.'ame. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RPTÄE 
Procurement (Aircraft) 

(U) OTHER APPROPRIATION FUNDS: 

FY 1981 FY 1982 
Estimate 
19,300' 

FY 1983 
Estimate 
33,900" 

FY 1984 
Estimate 

To be determined 

Add«tional 
to <;omplt>tion 
""29,400 

Total 
Estimated 
Costs 

82,600 "~ 

Procuremont  (Aircraft) 
Program Fiemoiit # 35113F • 

(Quantity) 
Program Elemen'. # 27241F 

''Includeu Initial  Spares 

62,100 
(4) 
1,400 

To be determii^ 

To be determined 
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Program Element: #64753? 
DOD Mission Area: Air Warfare Support, #225 

Title: Combat Helicopter Modernization 
Budget Acti/ity: Tactical Programs, H 

(U) DETAILED BACKGROUND AND DESCRIPTION: 

(U) The current Air Force combat rescue/special operations force in United in numbers and capabilities, and some of the 
systems in the inventory are reaching the end of their useful service lives. In particular, tiie H-3 -which represents 
about half the current combaj rescue/special operations helicopter inventory — ie an obsolescent, ua ginally capable 
system, and it must be replaced beginning in the mid-1980s. In the Southeast Aftiv conflict, aorma_ search and rescue 
missions required that the H-3 be operated above design gross weight, which prevented nomal hover!ag taksoffs and often 
required that fuel be dumped prior to recovery operations. The H-3 force ha? become increasingly Inefficient to uperate 
and difficult to maintain. Replacing H-3s with H-53s is not an affordable solution and will not prjvide the reliability 
and maintainability needed for dispersed, forward area combat resous/speeialized mission: operation?. 

(U) The objective jf this program is to develop and procure a derivative of the Array UH-60A Black Kawk helicoptei to 
meet Air Pcr^e combat rescue/special operations mission requirements  Development, production, and support cosis will 
be limited by maintaining commonality with the UH-60A and using Navy SK-oOB Seahawk components .0 the maximum extent 
consistent with Air Force operational requirements and concepts. Improved aviorxcs, auxiliary fuel tanks, air refueling 
capability, and necessary mission equipment will be integrated into the H-60, a helicopter wi'ih proven reliability, 
maintabiiity, and survivability. The suite of state-of-the-ast avionics gear will significantly improve cissicn respon- 
siveness ar^d force survivability by providing a capability for low lavel flight it night or in adverse weather. System 
architecture will permit eddixion of n^f capabilities as parallel Army/Navy develop« mt  efforts mature. 

(U) This Hill be an Air Force Designated Acquisition Program. Sikorsky Aircraft will build the basic -jirframe. The Air 
Force will conduct competition in as many other areas of the program as practical, ka  a minimum, competition will be 
conducted to select a e/steus integration contractor. 

(ü) HKL&T1D ACTIVITIES; The following programs vii? 1 produce e>stems/oubsysteoB that are likely candidates tor incor- 
poration into the Air Force version of the H-60: 

00 Arcy. 
(U) Infrared engine exba*at suppression.    The Anpy plans to develop a full-range UH-60A Infrared angina exhaust 

suppressor. Firat production items should be avaiVble  in   '985. 
(U) UH-60A external ston*: support ayatea.    The Air Fo-ce will adapt this support for an external auxiliary 

fuel  tank. Commonality of ths fuselage attachment structure with the Army system will be retained. 
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Program Element: #64753F 
DOJ) Mission Area: Air Warfare Support, #2^5 

Title: Combat Helicopter Modernization 
Budget Activity: Tactical Programs, #4 

(U) Navy: 
(U) SH-60B engines.    TYOO-G^MOI  engines will be used to provide the added performance naeded dua to the   increased 

air vehicle weight and the more demanding Air Force missions. 
(U) SH-60B transmission.    TIK SH-60B main gear box will be used since it includes an integrally mounted rotor 

brake. 
(U) SH-60B automatic flight control system.    Plight controls will retain standard JH-60A system with the addition 

of hover coupling.    The SH-60B approacn and hover coupler /ill be incorporated. 
(U) SH-60B rescue hoist.    The SH-60B external rescue hoist will also be included. 

(tl) Air Force:    Survival Avionics System.    The aircraft portion of this system will be incorporated into the Air Force 
version of the H-60. 

(U) WORK PERFORMET) BY:     k System Program Office has been established by the Air iorce Systems Command at its Aeronautical 
Systems Division located at Wright-Patterson Air Force 3ase, OH.    Contractor for the basic aii. "rasae will be Sikorsky 
Aircraft.    The Air Force will conduct competition in as many other areas of the program as practical.    Bidders for the 
systems integration contract are expected to include IBM, Sikora^y/Norden/CoMina, E-Systerns,  Astronautics and El-ictru- 
space. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

(U,    FY 1981   and Prior Accomplishments:    Not applicable. 

(^    FY 1982 Flaiji^d Program:    Contract award.    Start engineering design, or^er two test sets of avionics equipment, 
and initiate software program development.    Begin modification to teBt and evaluation configuration of two production 
Black Hawk airframes to be borrowed from the Array — the first for aerodynanic, mechanical, and  fuel system teats,  the 
second  for avionics and autometic  flight control systems  tests. 

^    FY 1983 Planned Prograa:    Complete enginejriöf design of aircraft modifications and continue engineering design of 
avionics hardve~*,   software,  and integration.     Procure additional avionics hardwara und air vehicle equipment.    Begin 
hot beach avionics teüting.    Co:   late airframe modification of the first prototype eircvaft and begin aerodynamic, mech- 
anical pad fuel system flight te >t program. 

(t!)    FY 1984  ? 1 armed Pragram:    Complete modification of second prototype aircraft end  retrofit  first prototype with 
avionics.    Begin avionics and flight control system flight tests. 
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Program Element: #64753? 
DQD Mission Area: Air Warfare Support, #21'5 

Title: Combat helicopter Modernization 
Budget Activity: T&cticc.l Programs, #4 

5« (U) Program to  Completion: Complete developmental and initial operational testing. Attain Initial Operational 
Capability {TÖCj in FY 1986". Develop, integrate and test multi-mode radar if a suitable off-the-shelf or in-developraent 
radar (such as L.OTIRN) is not available sooner. Increased tc^al estimated RDT3E coat in this summary reflects develop- 
ment , if required> of a multi-Liode radar in FY 'i986. 

6. (U) Milestones: Date 

#(?Y 1984) 

Saptember 1979 
November 1980 

FY 198k 
n  1983 
FY 1984 
FY 1985 
FY 1986 

A. MAC/TAF requirements validation 
B. AFMENS approval 
C. Full-scale developrntnt/Initial production 

decision (AFSARC It) 
D. Begin flight test 
E. Initial production begins 
F. Major production decision (AFSARC III) 
G. Initial operational c..pabii4 ty (IOC) 

*  Date presented in Fiscal Y^ar 1982 Descriptive 
Summaries 

(u) Explanation of Milestone Changes: In order to allow sufficient time for aircraft t: sting prin>r to AFSARC 
III and yet achieve the required ?Y 198b IOC, a limited production decision for 20 aircraft in FY 1964/FY 19Qf 
is planned at AFSARC II, The major production decision (AF3ARC III) has »«en moved from FY 1984 to FY 1965- 

7- (U) Resources: Not applicable. 

8. (U) Comparison with FY 1981 Budget Data: Not applicable, 
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Budget Activity: Taotioal Programs, #4 
Program E}ement: 64753F, HH-60D Program 

Test and Evaluation Data 

1.  (U) Developmental Teat and Evaluation: 

(U) Combined Developmental Test and Evaluation (DTÄF) and Initial Operational Teat and Evaluation (iOTftE) will be 
conducted by a combined task force as deccribed in the 3 August 1981 HH-60D Test and Evaluation Master Ran. DTÄE/IOTÄE 
will be conducted on two modified UH-60A helicopters. The first aircraft will initially have only airfrane modi- 
fications and will be used primarily for aerodynamics, mechanics, and Juel system testing. The second aircraft will 
iiclude both airframe and avionics modifications and will be used for avionics and flight control system testing. 
Once airframe t- sting on the first aircraft is completed, it will be modified w<th the fall avionice suite and will 
participate with the second aircraft in avionics testing. Due to lead times involved, the refueling probe may not be 
the final design and external fuel tanks may nrt be as crashworthy or ballistic resistant as production versions will 
be. Once production probes and tanks are available, they will be tested both individually and with the system. In 
all other aspects the DTÄE/IOTÄE &n3  production aircraft will be similarly configured. 

(U) The primary objectives of DT^K! are to assist in the engineering design and development process, to ve.if; 
accomplishment of specification requirements, to characterize the perfomance of the system, and to ensure that critical 
issues have bein sufficiently resolved to permit a aajor production decision at Milestone III. 

(U) The US Awiy Aviation Research id Development Command (AVBADCOM) ha« accomplished a significant amount of 
DTÄE on the 'JH-60A airfraae. The US Naval Air Systems Command has accomplished extensive DTAE on a derivative of the 
UH-f..OA (the SH-bOB Soahawk:) *;hich will provide t^e engines, transmission, automatic flight control system and rescue 
hoist plf meu for the HH-60D.  Data *rom those testa applicable to the HU-60D airframe and systems will be used to the 
gr<jateat extent practical to reduce KH-COD testing requirements. 

(U) Contractor DTÄE will be conducted at the Sikorsky Aircraft Company and at tht* selected avion"cs contractor 
facility beginning in the Spring of 1983« The firs* flight is scheduled for the Summer of 1983- As won as practical, 
the t*af aircraft will be transferred first to Edwards Air Force Base California and finally to a designated operational 
aite for the combined Air Forco DTAE/IGT&E which will continue antii the planned major production deciaio- in the summer 
of 198*?  Air ^orce DTÄE will be conducted by the Air Force Flight Teat Center. The service program manager is 
It Col Dick Kflliahek. 

(U; Data on Reliability; Maintainability, Availability and Logistics Support .«.oil it» will be collected during 
flight to»tine using C;a Air Pore« Flight Tsst Center Syati« Ef fectj.veaj*»'* Data System. Aircraft maintenance will 
irutlally b«ä performed by contractor personnel with Air Furce personnel participating through over-the~ahoulder or 
realistic on-the-jub training» Couplet* .AT  F">rc£ maintenance will be planned for the earliest possible date. 
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Budget Activity: Tactical Programs, #4 
Program Element: #647531^ HH-60P Program 

2.  (U) Operational Test and E^alauaiion; 

(U) The Air Force Teat and Evaluation Center (AFTEC) will manage the operational teat and evaluation. Th© IOT^11 

teat team will conaist of personnel from AFTEC, Military Airlift Command, Tactical Air Command, Air Force Logistics 
Command and Air Training Command. 

(U) Air Force IQT4E planning has identified the following operational evaluation areau: 

(u) Vhe capability of the HH-60D system (aircraft and a ionics) to meet th- eomba*; rescue and special 
operations requirements in a hostile, night/adverse weather environment. 

(U) Jhe capability of the HH-60D to be operates by the defined crew complement to accomplish the mission. 

(U) Thf* operational availability and mission reliability of the system, 

(U) The maintainability of the system (including avionics and support software) with representative opera- 
tional personnel in realistic operating environments. 

5>  (U) Systems Characteristics; 

Characteristics* 

Kr>ver capability 

Cruise speed 

Dash speed 

Unrafueled mission radius 

Terrain following/Terrain 
Avoidance ,svforaance 

Objectives 

Kid-misbion hovei out of ground effect 
it 4000 ft, 95°F 

1?5 knota minimum at mas continuous power 

160 krot» minimum 

250 n&utical miles minimus 

Safe anu effective flight at altitudes 
as low as 100 fee« above the  terrain 

Demonstrated 

To be determined 

To be determined 

To be determined 

To be detjrained 

To be determined 

* Reliability and maintainability characteristics remain to be finalised and will be specified in the 
?ull Scnie Development contract in the Summer of 1982. 
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F\' 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: # 64754F 
DOD Mission Area: TacMcal Jonriynlcatlona, #343 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

-»7,u29 

Title: Joint Tactical Information Distribution System (JTIDS) 
Budgtt Activity: Tactical Programe, #4 

FY 1982 
Estimate 

68,378 

FY 1963 
Estimate 

'52,513 

Total 
FY 1984   Additional   Estimated 
Estimate to Completion Costs 

37,957 334,8C0 733,877 

(U) BRIEF DESCRIPTION OF ELFKENT AN?) MISSION NEED:  The objective or thie program is to develop a highly Jam resistant, 
secure digital information distribution system for us? in a tactical combat environment.  The Joint Tactical Informa- 
tion Distribution System (JTIDS) is a joint development employing I me  division multiple access and spread spec«rum 
techniques. The syster. will provide sufficient interconnectivity and capacity to permit npld and secure exchange 
of the necessary command, control «ni status i »forjuation ?mong all equipped elements in the tactical theater. 

(!j) BASIS FOR FY 1983 SQT&E REQUEST:  Includes funde for the development of depot support equipment for £hr. E-3A/ 
ground terminal.  Also Includes funds fok the ;->ntirried full scale development of a fighter terminal, and flight tests 
in F-15 flghCQr aircraft (in 1984) prior to commitment of funds to develop a production aircraft-integratlo.i capability. 
Funding has been rr2ph*&ed fr^  ieflect a revised program schedule.  The readiest le based on the January 1981 DSARC 11 
s^lestone estimates n id a fixed-pr'ce terminal development ccntract. 

<U) 92H^ARISON WITH FY 1982 DESCRIPTIVE SUMMARYt 
FY 1981 

RDT&E 59,400 

(U) OTHER APPROPRIATION RJNuS: ($000) FY 1981 

Aircraft Procurement: 
E-3A* 12,600 
V-IV  and t -16 

Other i'cocurtaenI. : 
Ci*und Termin*. (VE 27434F) 

*includes installation l^bor & spar-;« 

Total 
FY 1982 FY 1983 FY 1984 Additional Estimated 

Estimate Estimate Estimate to Completion Cost« 

3/,600 52,439 311,100 731,900 

FY 1982 FY 1983 FY 1984 Additional Estimated 
Est'aatc Estimate Estimate to Completion Cost« 

6,900 16,300 19,800 32,500 
TBO 

88,100 
TBD 

26,484 26,218 22,528 50,177 125,407 
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Program Elewnnt: I64754F 
DOD Mi88ion Area: Tactical Conuaunicationa, #343 

Title: Joint Tactical Information Distribution System (JTIDS) 
Rudget Activity: Tactical Program, #4 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: There is currently no system in operation which provides the necessary, real- 
time information about the dynamic combat environment. Currently, information upon whl»*h to base critical operational 
decisions normally exists somewhere within a combat area, but may not always be available to the force element 
needing the data. The decision-maker, therefore, must base decisions on an Incomplete knowledge of the current comba*: 
situation. Consequently, there is an urgent requirement for a system that will distribute essential information to all 

elements of the force. The system must secure the message traffic» work in a sophisticated jamming environment, and 
prevent hostile forces from intercepting and using the transmitted information. The Joint Tactical Information 
Distribution System (JTIDS) satisfies these requirements. 

(U) The system will be structured to operate as an information distribution network into which tactical users transmit 
command and control, surveillance, position and status, or other significant combat information at specific time inter- 

vals. All of this information is immediately available to each net participant who nay select for display or storage 
that portion of the information in which he ia  interested. The system will Interconnect the E-3A aircraft; ground and 
shipboard command, control and surveillance centers; and combat and support aircraft. 

(U) The program provides for t'.ie development, fabrication, and test of prototype terminal equipment for various applica- 
tions and the demonstration o* the readiness of the system for production. Also included In the program is the design, 

prototype fabrication, ana test of the necessary interface equipment to permit the incorporation of terminals Into 
first line fighter aircraft. 

W)  RELATED ACTIVITIES: The Joint Tactical Information Distribution System development is managed by a Jointly manned 
program office. Development, prototype fabrication, and test of terminal equipments for various applications of the 
services will be funded under this program e eaent and will he conducted In conjunction with the other prjgrams with 

which the equipments will ultimately be integrated. 

<u> WORK PERFORMED BY: The Joint Program Office Is located at the Electronic Systems Division, Hanscom AFS, HA. Work 
is also being done  at the Aeronautical Systems Division, Wright Patteryon AFB, OH; and th^. Electromagnetic Compatibility 
Analysis Center, Annapolis, MD. Initial sys-em «'esign and fabrication of prototype terminals for the E-3A were under 
contract to Hughes Aircraft Company, Fullerton, CA, under a subcontract to the E-3A contractor, the Boeing Company, 
Seattle, WA. A letr.cr contract for the Initial low-rat« production of the Class I terminal for the E-1A and the surface 
Interface terminal was .et co Hughes in July 1980, A titm  fixed-price contract was let to Slnger-Kearfott, Little 
Kails, NJ, for full scale engineering development of the Class 2 terminal (Rockwell-ColUrs, Cedar F*.pldo, IA, Is the 

second contractor In the leader-follover concept being pursued In this contract.). Other major ccuiactors Include: 
MITRE Corp, Bedford, MA, system engineering support; Singer-Xearfott, Little Palls, NJ, Advanced Development Model 
fighter class terminal; International Business Machines (IhH). Cveg- , NY, surface ter&inal; International Telephon 

«nd Telegraph Corp (ITT), Nut ley, NY, advanced capability terminals; McDonnell Douglas Aircraft C>rp, St Louis, MO, And 
Ceneral Dynamic« Corp, Fort Worth, TXS fightc cockpit lntcgiaticn studies; and AKINC Resets h Crip,  Annapolis, MD, 
«1e*lgn-tc-cost studies. 
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Program Element:  I64754F 
DoD Mission Area:  Tactical Coir aunicat ions, #343 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

TITLEr  Joint Tactical Informalion Distribution System (JTIDS) 
Budget Activity: Tactical Programs, #4 

1. (U) FY 1981 and Prior Accomplluhments: Advanced development of the basic tim« division multiple access technique 
was completed under Program Element (PE) 6ÜT06F, Advanced Command and Control Capability, and PE 63727F„ Advanced 
Communication Technology.  The operational feasibility, flexibility, and potential oe  the system was demonstrated in 
Europe In conjunction with the E-3A Airborne Warning and Control System bruaabcard operational test in April 1973. 

The development of prototype JTIDS terminals for E-3A aircraft was completed. Development of JTIDS terminals for 
ground» ships, and fighter aircraft was Initiated. A Joint Program Office war established to manage the program. A 

flight and bench test program was conducted winh the Federal Aviation Administration to demonstrate the compatibility 
with other systems in the same frequency hand. A limited frequency clearance has been approved. Fighter aircraft   ** 
Integration studies and concept definition studies for manpack terminal application were conducted.  Fighter terminal 
prototype» completed initial operational testing. Development of a pod configuration of the fighter terminal was 
completed in preparation for further operational testing. Developmental and  Initial operational testing of the ground 
interface equipment was completed. A full scale development contract for the fighter terminal was awarded in January 

1981.  Development of fall-safe provisions to assure continued electromagnetic compatibility with air traffic control 
equipment operating in the saue frequency band continued. 

2* (u) FY 1932 Program:  Initiated development of depot support equipment for the 2-3A terminal.  Full scale 
development of the fighter terminal will continue. Production of the Adaptable Surface Interface Terminal began in 
December 1981 under Program Element 2/434F. 

3. (Ü) FY 1983 Planned Program: Continue development of depot support equipment.  Full scale development of the 
fighter terminal will continue, but development or  aircraft integration equipment has been delayed Until after 1-15 
at craft flight tests in 1984.  Funding has been rephased to reflect this new program schedule.  Incorporatior >f -hs 
neu joint service approved message standard will be initiated. 

4* (V)  FV 1984 Planned Program:  Full scale development of the fighter terminal will continue with flight test» 
on thret F-15 aircraft.  Software modifications to incorporate the new message standard will also continue. 

5« (U) Program to Completion:  Development of depot support equipment will be completed.  Development of ;h.. fighter 
terminal and integration equipment will also be completed and flight testing will be continued in the If—15 in 1985. 

(Note: The development of aircraft integration equipment has been delayed until . fter F-15 aircraft flight tests in IV34.) 

Production of the fighter terminal tad F-15 interfacing equipment will be Initiated in late FY 1985.  The first 
JTlDS-equipped F-15 will be operation*! in FY 1907. 
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Program Element: #64754? 
OoD Mission Area:  Tactlcal Communications, #343 

6, (U) Milestones; 

TITLE:  Joint Tactical Information Distribution System (JTIDS) 
Budget activity: Tactical Programs, #4 

A. Waveform Dec!5lor. 
B. Initial E-3A Prototype Delivery 
C. Strrt Surface Terminal Development 
D. Start E-3A (Class I) terminals low-rate Initial production 
E< Start Fighter Terminal Full Scale Development 
F. Surfa-e Terminal Production Decision *(3QCY1981) 
C. Fighter Terminal Production Decision *(Jun 1986) 

*Dtte presentfcd in FY 1982 Descriptive Summarv 

Feb 1976 
Jun 1977 
Jun 1977 
Jul 1980 
Jan 1981 
Dec 1981 
Jun 1985 

Revised! program direction to delay the development **? aircraft integration kits and their testing until after 
the 1084 flight tests has resulted in a revision of the program schedule. 

'■  ^U) Sesources: Not Applicable 

8.  (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable 
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Budget Activity: Tactical Programs, §U 
Program Element: 06kf5k¥  - Joint Tactical Information Distribution System 

Test and Evaluation Data 

1*  (U) Development Test and Evaluation: The Joint Tactical Information Distribution System will develop a highly Jam 
resistant, tiecure digital information uistribution system for use in a tactical combat environment. This Joint develop- 
ment effort is a merger of the earlier efforts of Air Force (SEEK BUS) and Navy development programs. 

(U) The feasibility of Time Division Multiple Access was demonstrated during the March 1973 E-3A brassboard flight 
test.  Future tests vill occur throughout the development cycle of each class of terminal. 

(U) An extensive flight and bench test program to demonstrate compatibility with air traffic control equipments 
operating in the same portion of the frequency spectrum has been completed. These tests, which were conducted under the 
auspices of the Office of Telecommunications Policy, Executive Office of the President, in conjunction with the Federal 
Aviation Administration, demonstrated that the Joint Tactical Information Distribution System can co-exist with the 
other system* in the band without harmful interference. 

(U) Contractor flight tests of the Class 1 Advanced Development Model terminal on the E-3A aircraft evaluated net 
entry, synchronisation, operation, and Jamming margin. All specific operating parameters of the Clacs 1 terminal were 
met or exceeded in test programs in 1977 and 1978. Net management was assessed to be time consuming. Resolution of 
this problem is being addressed in net management studiej aik' the develop/.ent of a new net management time-slot assign- 
ment algorithm. Additional testing of the Class I full scale development model took place in September and October 
1981. 

(U) Additional testing in 1979 of the multipath propagation and doppler shift did not cause any adverse degradation 
with the JoiiVt Tactical Information Distribution System in th* full anti-Jam mode. Performance specifications were met 
under Jamming conditions. 

(U) During development flight tests at Eglin Air Force Base from November 1979 through October 1980, the Class 1 
terminal was interfaced with the existing Tactical Air Control System through the Adaptable Surface Interface Terminal. 
Functional performance was successful, but reliability of the Class I teriiLjal was below expectation», further testing 
of Class I terminal reliability is being accomplished at the contractors facility and during the September-October 198I 
tests* 

(U) Contractor acceptance testing of the Singer-Kearfott advanced development moaels of a Class 2 terminal were 
completed late in 1978. The Naval Air Development Center completed bench and flight testing of this terminal in Sep- 
tember 19rQ. Some net at ;«tgenent, relative navigation, anti-Ja», \nd TACAN operations were deficient. Further testing 
is being conducted -luring the pod-e on figured Class 2 Advanced Development Model tests which started in June l?8l. The 
objective of packaging the functions in a fighter-sized terminal was successful. 

(Ui Electromagnetic Compatibility testing haa b*gur< in the Uniteu Kingdom to support frequency clearance in Europe. 
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2.  (U) Operational Teat and Evaluation: Testing of the Joint Tactical Information Distribution System (JTIDS) is a 
vp.il'.iservlce (Army, Navy, Air Force, and Marine Corps) combined Development Test and Evaluation/Initial Operational 
Test and Evaluation (DTfcE/IO'l'&E) program. Some eervice-unique testing will also be conducted. The Air Force Test ■ 
and Evaluation Center (AFTEC) will conduct operational tests for the Air Force and be the lead agency for multiservice 
operational tests. The other service operational iicst and evaluation organizations are the United States Ar"qy Opera- 
tional Test and Evaluation Agency (USAOTEA), the tfavy Operational Test and Evaluation Force (OPrEVFOR) and the Marine 
Ccrps Operational Test and Evaluation Activity (MCOTEA). The purpose of the teats will be to assess the operational 
effectiveness and operational suitability of JTIDS terminals and the ability of JTIDS to support both individual and 
Joint service concepts ia an operational environment. 

(U) Test and Production Milestones: 
E-3A Advanced Development Model Class 1 terminal DT&E/IOT&E May-June f8 
Adaptable Surface Interface Terminal (ASIT) Full-Scaie Engineering Development 
Terminal DT6E/I0T&E. Nov 79-Dec 00 

Pod Advanced rvvelopment Model terminal operational utility evaluation Jun 8l-Jan 82 
Adaptable Surfn-e Interface Terminal long lead production decision December Gl 
E-3A Class 1 te minal low rate initial production July 6*0 
E-3A Full Sea. a Engineering Development Moc^el Class I terminal 
DT&E/IOTWB Sep-Oct 01 
Adaptable Surface Interface Terminal follow-on test and evaluation (FÖTfcE) Late 1983 
Class 2 (fighter) Full Scale Engineering Development Model Terminal lOTfcE Jul-Dec 8U 
Class 2 termlnal/F-15 integration DT&E/I0T4E TBD 

Initial Operational Testing of a JTIDS Class 1 terauftal on the E-3A was conducted during May-June 1978 by 
AFTEC,  During this test, a preliminary evaluation of the JTIDS tlse division multiple access (TDMA) system was conducted 
using an advanced development model terminal. The purpose of the test vas to determine communications coverage, E-3A 
system performance with JTIDS, and to provide an initial estimate of the operational effectiveness/suitability of this 
planned enhancement. Major emphasis UHS placed on assessing the resistance of JTIDS to electronic eountemeasures (ECH). 
The test demonstrated _ the potential to greatly en- 
hance digital information distribution. Problems associated with the establishment of the JTIDS net and net operations 
were identified during testing. Tha results of the L-3A/JTIDS I0T4E were reported in the AFTEC E-3A Joint Tactical 
Information Distribution Sycte.ii (JTIDS) Terminal I0T4E Fiaal Report, December 1978. The operational suitability could 
not be conclusively determined due to reliance OP the cm tract or for eastern mintenence and support, the limited teat 
period, and the smell number of failures. AFTiJC reco-—Med that further operational suitability testing of the JTIDS 
Claiü 1 terminal should be conducted using Air Force personnel and representative preproduction assets. 

(U) Additional DTiE/IOTiE of JTIDS in  the E-3A was conducted between 15 September and 30 October I9Ö1, using 
a preproduction terminal designated the .v'aghes Improved Terminal (HIT). 
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(U)    The Adaptable Surface Interface Terminal (ASIT) provides a transparent interface between JTIDS-^quipped systems 
(such as the E-3A) and existing command and control systems which use Tactical Digital Information Link B (TADIL-B).    The 
ASIT consists of two principal subsystems.    The first is a Translator-Processor (computer) which converts existing Tacti- 
cal Air Control System/Tactical Air Defense System (TACS/T\DS) messages passed over TADIL-B into JTIDS equivalents and 
vice versa.    The second subsystem i« the JTIDS Class» 1 Terminal which performs signal transmission, reception, and re- 
lated digital processing of the JTIDS signal. 

(U)    An IOT&E of three Adaptable Surface Interface Terminals (ASITs) was conducted by AFTBC, assisted by the Army 
and Marine Corps test organizations,  in a multiservice combined DT&E/IOT&E at Eglin AFB, Florida,  from November 1979 to 
December I960,    Principal units/facilities to which the ASIT Iras been interfaced are an Air Force Message Processing 
Center, an Air Force Control and Reporting Center, an Air National Guard Control and Reporting Post, an Aray AN/TSQ-73 
Air Defense Coiamand and Control System, and a Marine Corps Tactical Air Operations Center.    Test results are documented 
in the Joint Tactical Information Distribution System (JTIDS) Adaptable Surface Interface Terminal IOTfcE Air Force 
Evaluation Report, March 196l.    Although maintenance was performed exclusively by contractor personnel with military 
personnel being limited to over-the-shoulder observation, o/erall operational suitability was found to be deficient. 
This was due to the low reliability of the JTIDS Class I terminal.    A continuation of the ASIT operational suita- 
bility assessment was initiated in May 198l and will continue through 15 December 1981.    Air Force technicians are 
maintaining the ASIT equipment  (3sot» the Class 1 terminal) during this assessment.    Contractor personnel maintain the 
Class 1 terminal since technical data and support equipment will not be available until at least 19Ö3«    As a conse- 
quence, an operational  suitability evaluation will need to be conducted in the i\iture.    The ASIT ICTaE confirmed the 
findings of the 1976 E-3A/JTID8 Advanced Development Modal terminal IOTaE that JTIDS provides an Electronic Counter- 
measures-resistant data link between the E-3A and ground command and control elements.    The tert also demonstrated 
that JTIDS provides solid data-link communications that were relatively easy to establish and aalntain. 

(U)    A preliminary evaluation of JTIDS implementation in fighter aircraft began on 30 June 19ÖI and will run through 
31 January 196?.    A Singer-Keürfott AN/URQ-28 Advanced Development Model JTIDS terminal and associated support equipment 
ha/e been  installed  in an AN/ALQ-7& pod which is designed for use only on board Maverick-capable aircraft and makes use 
of existing controls, displays, and pylon interfaces.    Three such pods are being flown on F-U and A-10 aircraft to 
evaluate the contribution of J11D8 in defcnMve counter air, close air support, and air interdiction mission roles.    The 
pod is intended primarily to give e^.rly hands-on fighter experience with JTIDS.    A test  report will be published in 
Maren 19Ö2. 

(U)    An IOTfcE will be conducted on a Full Scale Engineering Development Model fighter terminal  installed Internally 
in three F-15 aircraft during 198**.    Based on preliminary planning,,  these teste will be conducted primarily at Eglin AFB 
wit    other  rang«» used »a needed.     The evaluation  will aas« 8b the contribution of JTIDS to the effectiveness of tha F-15 
in *n air-to-air role.    To the extent poasiblet  suitability data will be collected as well.    A production decision for 
the terminal  will  follow the evaluation. 

(U)    Clasa 2 terminal  integration DT&E/IOT&E.    Assuming a fa'/orable production decision for the terminal  in  L9$5, a 
combined DTiE/IOTM of the permanent integration of the Class 2 into the **-15 in the 19Ö7 time frame» will be conducted. 
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3. System Characteristics: 

Characteristic 

Frequency 
Range 
Capacity 
users 
Message Error Rate 
Ant1-Jam Margin 
Range Accuracy 

Objective 

960-1215 Mega Hertz 
300 nautical miles (1200 nautical miles vith relay) 
57»6 Kilo bits per second 
2-2000 

JLO-2 

300 feet at 150 nautical miles 

Demonstrated to Date 

960-1215 Mega Hertz 
300 nautical miles 
5T»6 Kilo bits per second 
3 
10-2 

To be determined 
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FY 1983 RDT4E DESCRIPTIVE SUMMARY 

Program Element:  A64756F 
DOD Mission Area:  TIARA for Tactical 
Air Warfare, »327        

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Title:  Side Looking Airborne Radar (SLAR) 
Budget Activity:  Tactical Programs, jjT 

Project 
humber  Title 

TOTAL FOR PROGRAM ELEMEKT 
2037    SUR Sensors 
2451    SLAR Exploitation 
261*7    M«nual Radar Reconnaissance 

Exploitation System (MARRES) 
»•PE 63746F Side Looking Airborne Radar applies 

Total 
FY 1981  FY 1982  FY 1983  FY 1984  Additional    Eat'mated 
Actual   Estimate Estimate Estimate to Completion Costs_ 

Continuing** Not Applicable 
Continuing   Not Applicable 
Continuing   Not Applicable 

4,000 

**Multi-task projects. 

22,331* 29 ,090 27 192 20 ,197 
14,831 12 200 7 ,323 990 
5,500 14 890 19 ,869 19 207 
2,000 2 000 

** 

«RIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This product oriented Program Element develops radar seniors, 
processors, software, and exploitation equipment for use on ground station» and reconnaissance aircraft including the 
HP--C, TR--1 and potentially on the Advanced Tactical Airborne Reconnaissance System.  The objective of this program is 
tc develop and test advanced high resolution SLAR components and systems capable of collecting from an airborne plethora, 
transmitting, processing, and exploiting reconnaissance, and strike information during night **\d  adverse weather conditions. 
Requirements include reliable detection, _ and location of fixed tactical targets from long standoff rang«», 
near real time data exploitation, and direct handuff to strike syntems.  Ground radar processing and exploitation is 
required to achieve the high resolution and provide for real time retasking of radar collection. 

(u) BASIS FOR FY 1983 RDT&E REQUEST:  Includes funds to:  support deployed operations an^ test of advanced digital SLAR 
ground exploitation systems; continue development of an initial demonstration prototype of the TR-l SLAR exploitation 
ayscem and initiate nonrecurring engineeriag for the ground atation; complete the prototype exploitation system critical 
deaign review on the Advanced Synthetic Aperture Radar Syatem (ASARS), continue advanced development c! SLA", electronic 
counter-count^rwasui ea.  The cost« for all projects are baaed upon existing contracts and government estimate» based 
upen comr&cto; proposals. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY. 

RDT4E 

<U* OTHER APPROPRIATION FUNDS:  Not applicable. 

FY  1981 
FY  1982 
latimate 

FY   1983 
Katisute 

22,700 29,800 19,200 

Total 
FY  1984       Additional Eetimated 
'•Lfj?**'3    to Completion    Costs 

Continuing Not  Applicable 
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Program Element:  #64756F Title:  Side Looking Airborne Radar (SLAR) 
DOD Mission Area: TIARA for Tactical 3uu ge t~ Act iv i ty:  TacticalPrograma, H 

Arr Warfare>~?32? 

^ DETAILED BACKGROUND AMD DESCRIPTION:  The objective of tliU program is to develop and test advanced SLAR components 
and systems to meet operational adverse weather reconnaissance and strike requirements.  SLAR reconnaissance systems provide 
a unique capability to penetrate clouds and other atmospheric conditions in daylight or at nighr, operate at ranges beyond 
defensive threats, :nd provide accurate location and other useful intelligence about targets under conditions in which 

non-radar sensors are ineffective. 

Operational requirements include:  reliable detection, locatjon and strike of fixed, mobile, ^movinf, non-emitting 
tactical size tarets (jeep, truck, tank) from long ranges (to    nautical miles) aver wide areas      nautical mile 
swaths); near real-time air-to-aurface data tranafer (up to    [nautical miles); and near real time processing and exploi- 
tation (less than The ability to selectively        targets is desire!.  Additionally, the capability 

to detect targets 'concealed !>y camouflage or foliage is desired.  To meet these requirements, advanced digital sensor 
processing and exploitation technologies will be used.  Current operational SLAR equipment is limited to a maximum range 
of   nautical miles, which is inadequate for operation in a_ environment or for adequate border 
surveillance.  Lack of near real time air-to-surface data transfer and uae of analog optical image proceasing and 
exploitation limits information timeliness.  Also, current SLAR systems have resolutions that are not aufficient for 

In 197V, Competitive design of 
the Tactical Reconnaissance Exploitation Demonstration System (TREDS) began in FY 1980, ana a contract for TREDS was 

eigned June 198' . 

(U)  Additional efforts in this piogram include near time development and qualification of components and techniques 
required to reduce deficiencies in current operational SLAR systems in the areas of target positioning and electronic 

counter-count ?rmeaaures. 

(U)  RELA1ED ACTIVITIES;  Piogram Element 632G8F, Reconnaissance Sensors/Frocessinc Technology, is performing advanced 
development efforts in foliage penetration r#dar techniques.  Program Element 27431F, Tactical Air Intelligence Systems 
Activities is developing advanced techniques for managing tactical reconnaissance information.  Exploited SLAR dtta will 
be an input t i this systam.  Program Element 272!5F, TR-! Squadrons, procures operational Advanced Synthetic Aperture 

Radar System (ASARS) SLAR sensors and ground stations. 

(U)  WORK PERFORMED BY:  This program is managed by Aeronautical Systems Division, Wright Patterson AFft, OH, and 
supported by the Air Force Avionics Laboratory, Wrighf. Patterson A7B, OH, Rome Air Development C«n'.er, Griffins AFB, NY, 

ana Electron! ■ Systems Division, Hanscom AFB, MA. 
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Program Element:  #64756F Title:  SideJLooking Airborne Radar (SLAR) 
DOD Mission Area:  TIARA for Tactical Budget Activity:  Tactical Program», #4 

Air Warfare,~?327 

(U) Contractors for current effort are:  Control Data Corporation, Minneapolis, MN, implement! automatic change detection 
in ABLE ground station; Environnental Repearch Institute of Michigan, Ann Arbor, MI, provide« program technical support; 
Goodyear Aeroapace Corp; Litchfield Park, AZ, modifies RF-4  digital radar proceaaing device and develops exploitation 
prototypes; Texas Instruments provides software to support ground facilities procurement to support the RF-4C Squadron SLAR 
exploitation; Hughes Aircraft Corp, Culver City, CA, devxlop« the ASARS and performs electronic ccunter-countermeasure 
analysis; Technology Services Corp, LaJoiia, CA, performs electronic counter-count ermeasures analysis; Ford Aaraapf.ee, Palo 
Alto, CA, is developing the Tactical Exploitation Decorstrat ion Systec (TREDS) to support TR-1 reconnaissance exploitation, 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS. 

1.      FY 1981 and Prior Accomplishments:  Fabrication of a digital radar processor device and an automatic change 
detection device vas uned to process data from au AN/UPDj-IO adar (the airborne segment of a currently operational RF-4C 
SLAk) demonstrates digital processing of a radai with  ^nautical mil* range, swath, and      ^resolution 

The final acceptance tests of the digits! change detection device were completed and Lh* operational demonstration of near 
real time SLAR data transmission and processing wax carried out in Europe (198! REFORGER exercise). 

The ASARS Deploysble Processing Station (ADF3) continued development through Preliminary Design Review «nd 

functional software moduli checkout.  Real time digital processing and exploitation of full swath width    u.'le) and full 

resolution       _ RF-4C SLAR data was demonstrated in REFORGER 81 with automatic change detection.  Development of  the 
Tactical Reconnaissance Exploitation Demonstration System (TREDS) began.  ASARS flight testing haa starved and data ha» 
been procassed to produce SLAX imagery in ^modes.  Engineering checkout is continuing.  Procurement of 
the SLAP exploitation software to iupporc the RF-4C sqtidrona was initiated 

i.     (U)  FY 1982 Planned Program:  Tie United State« and the Federal Republic of Germany (FRG) through a formal 
agreement, will share the use of the SLAR digital ground processing mquipfwnt', designated es the Advanced Building Block 
Large Area Exploitation (ABJJt), in Germany.  Per the agreement, the FRG will test snd evaluate the ABLE system for three 
month« to cota&ence after V6  testing and evatuatic?.  Development and test of the Advanced Synthetic Aperture &edar System 
(ASAKS) deploy ab la Processing Station (ADPSi will be completed.  Develepownt of the Tactical •teconn«« tsance Exploitation 

Desaonstrnt ion System (TREDS) will pesa preliminary design review.  The FY 1981 congressional reduction of %b  mil lien caused 
the TREDS contract avsrd to slip six months and movec FY 1981 work into FY 1982 

3.      FY 198* Planned_ Program:  Development of the TREDS will continue through critical design review of  the ground 
exploit&vion facility *nd   integration of coetplet*d TREDS components 

Product improvement will continue. 
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Title:  Side Looking Airborne Ridar (STAR) 
Budget Activity:  Tacticar~Programs TjR 

Program Element:  #64756F 
DOD Hi is ion Ar>«:  TIARA for Ta^icai 

Air WafUr» t #327 

—      -i 

4. FY 1984 Plaancd Program:  TRFDS will d-ploy to Europe inL Electronic Counter-Countermeasures VF.CCM) 
will be designed for the ASARS II production sensors.  Product improvements for T&EDS will continue for application to the 
production TR-1 Ground Station (TRIGS).  TRIGS CDR will be completed. 

5. (U)  Program ro Completion:  Teet ami «valuation for the TRJRDS t»i 11 be completed in Calendar Year (CY) 1985 
»tablishing the baa id for the initial operational capability.  T>esign of the TRIGS will be completed with production 

decisions in CY 1985 IOV two systems.  Product improvements will continue. 

6. Milestone*' Date 

A. initiation of Fhats I, Analysis ana Digital Demonstration 
B. Complete Phase I 

C. Coxplele Phase II, Initial Baseline Prototyping 
D. Complete Phase III, Preproau-.'t ion Pr »totyping 
E. Initial Operational Capability (IOC) vTIXDS) 
F. fall Operational Capability (POC) (TRlSc) 
* 'VAt presented in FY 1932 Descriptive Suasnaric». 

July 19/3 
September 19 77 
October 1981 
December 1984 
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Project:  »2037    
Program Element: 764756F 

DOD Mission Are«:  TIARA for Tactical 
Air"Warfare, »327 

Title:  Side Looking Airborne Ra-.tar Jtensor 

Title:  Side Looking; Alrborne ji^Jf S*Mor iglAJtl 
Budget* Actfvltyl Tactical Programs," #4" 

DETAILED BACKGROUND AND DESCRIPTION:  The objective of this project is to develop the Adverted Synthetic Aperture Radar 
System (ASARSl, ASARS Deployable Processing Station (\DPS), Electronically Scanned Antenna, and interface with other radar 
collection systems.  The radar system will provide a unique capability to penetrate clouds and ether atnospheri': conditions 

in daylight or at night, operate at rtages bcyomd defensive threats, and provide accurate location and other irteliigence 
sbout targets under conditions in which non radar sensor» are ineffective.  Operational requirements include real time 
processing to achieve reliable detection The sensot includes search   Jnautical mile swath) 
snd spot        jnodes with resolution o? respectively.  Tne ant nn* will scan up to 

(I)  RELATED ACTIVITIES:  PE 27215F, TR-1 Squadron, procures operaticna! radar sensors, processors, end ground exploitation 
equipment developed by this program element. 

(U)  WORK PERFORMED BY:  This project is managed by Aeronautical Systems Division, Wright Patterson Air Force Base, Ohio. 
The contractor tor  the current effort is Hughes Aircraft Corporation, Quiver City, California. 

(U)  PROGRAM ACCÜMP? JJSJWENTS^ AND^ FUTURJ^ PROCRAMS: 

1. FY 1931 and Prior Accomp* ithments: ^The ASARS II began *.n 1977 to develop ,»n interim processor capably of 
b«»ing deployed and »n  ADPS capable of processing Based upon the tactical 
commanders' urgent information needs, the requirement tor *R~i at»<? real time night/all weither isvigery was revfclidated it, 
1^79.                                                              Integration and flight testing of Cite interim 
digital processing syutr* was completed.  Integration of hardware Cor the ADPS was eo#jp!**red.  Functional software 
requirement» document j were completed and rhs preliminary design review of the ADPS was held. 

2. ii>)     FY 1982_Pla..ned Program:  Develops*»: - and test ot the ASA&S and ADrS will be coe>plet*d. 

3. (ü) FY 1983^ PJtfnned Pro|ram:  The ADPS will be integrated with the Tactical Reconnaissance Exploitation 
Demonstration S?«*tem.  3tudFes and  analysis oi the Electronic Counter-ieasures (ECM) threat to ASARS II operation 

will be initiated. 

4      FY_19B4 Plaanad rrogram:  Electronic Counter Countermveaures (*'COt) will be designed for the ASARS U 
product ion sensors to counter the 

5.  (U)  Prvjram to Completion:  £CCH designs will b* fabricated and t  ated. 

938 

: .     J * 

.. ■   - • 
'." ■ 

rf-i' * 

■ --rri   -    TI-IMHTII I"' 



Project:  #2037  
Program Element:  164756F 

Title:  Side Looking Airborne Radar Sensor » 

DAD Mitiion Area:     TIARA for Tactical 
Air Warfate7^327 

6.  (U) Milestones: 

A.     Initiation  of  Phase   I,   Analysis   and  Digital   Demonstration 
5.     Complete ?he*e  I 
C. Initiate development  of  the Adva.v cd  Synthetic Aperture 

Radi-r  System 
D. Complete development,   test  and  integration of the  radir 

aud  initial  processing system 
E. Ccuplete  ASAR8 Deployable  Processing  Station 
F. Integrate ASAJtS Deployatle Processing Station with Tactical 

k*rcmuii«ssnce Cro mil  Exploitation Demonstration System 
G. Initiate ECCM analysis  and design 

Title:     Side Looking Airborne Rac*ar Sensor TSLAk) 
Bu Jget Activity:     Tactical  Program«, IRj 

Date 

July 1973 
September 1977 

September 1977 

Senrember 1981 

December 1982 

July 1983 

August 1983 

7.  (U) Resource«: 
Total 

FY 1981  FY 1992  FV 1983  FY 1*8*  Additional    Estimated 

Actual   Estimate Estimate Estimate  --Q Completion Costs 

14,831   12.20C 7,323 9*0 Continuing* Kot Applicable* RDT4E 

8.     U'1    Comparison with Ft  1982  Descriptive Summary: 

RT14E 14,800 »0,700 4,800 0 69,321 

A. FY 82 cost   increase  and part  of FY  83  increas«  to  t>*uü  extended  engineering  and  perform  »e  testing, 

B. ^«sainder  of  PY 83  increne an<0  FY 84  increane due  to  redefinition of  thfc  c*s£rJexity of   the PCM environment. 

*Mul?i-r. ask  pr>j*ct. 
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Project:  #2451  
Program Flement:  #647SSF '__ \ 

DOD Mission Ares:  Tscticsl Surveillance, Reconnaissance 
and Target Acquisitionv #225 

Title:  SLAR Exploitation 
Title:  Side Looking Airborne Radar Sensor (SLAR) 

budget Activity:  Tactlcil Programs .~T4 

(U)  DETAILED BACKGROUND AND DESCRIPTION: 
and systems 

The objective of this project is to develop and test SLAR exploitation components 
SLAR reconnaissance systems provide a unique capability to penetrate cloud« and other atmospheric conditions 

in daylight or at night, operate at rtngee beyond defensiv« threats, and provide accurate location and other useful 
intelligence about targets under conditions in which non-radar sensors are ineffective* 

»-        "i 
Operational requirements include near real t i.-ne processing and exploitation (less than to achieve te liable 

detection, _ and location of fix i,  mobile, moving, tactical sice targets (SAMS, 
trucks, tanks) over vide areas       nautical mile svaths).  To meet the., requirement*, «dvaoctd digital exploitation 
technologies will be used.  Lack of near raa1 time  eg* exploitation limits information timeliness of current operational 
SLAR systems. 

(U) The Advanced Synthetic Aperture Rads? System {ASARS} is the baseline operational sensor to be exploited.  The development 
of the image exploitation/data handling segment for the ASARS system is the highest priority element of this project.  This 
includes development of the Tactical Reconnaissance Exploitation Demonstration System (TREDS) and design of the VK-J ground 
system (TRIGS). 

(U)  RELATEDiJkCTIVZTIlS:  PE 27215r, TR-1 Squaorons, procures operational ASARS an4 the TfiCS developed under this project. 

*ü* WORK PERFORMED BY:  This project is managed by Aeronautical systems Division, Wright Patterson Air Force Live, Ohio and 
supported by the Air Force Avion.rs Laboratory, Wright Patterson AFB, Ohio, Rome Air Development Center, Griff it APR, NY, 
end Electronic Systems Division, Hanscom AFB, HA. 

(U.5  Contractors for current effort» are:  Control Data Corporation. Minneapolis, MN4 i*odifies the automatic change detection 
device previously fsbri-ated; Environmental Research Institute of Kii.higen< Ann Arbor, MI, provides program technics? support. 
and Goodyear Amos pace Corp, Litchiield Park, AZ, develops exploitation prototype*.  The prise contractor for the TREDS 
development and design of Ttl'^8 is Fcrd Aerospace Corp, Palo &lC$, CA, 

(y)  PROGJU* ACCOMPLISHMENTS AND PUTUtE PROGRAMS: 

1.      FY I'iBi  and Prior Accomplishments:  Real time digital processing e«d exploitation of 
S'LAR imagery was demonstrated ea the Advanced Building Block Large Area Exploit at* en 

System (ABU) in REFORCER *1.  EWtveiopaw'rtr of the TRIOS began. 

1.     (U*  FT lOB^ Planned Projgram:  Development of the TREDS wiM P«*s critical design review.  Ihe fet*t«jsl States and 
the Federal Republic of Germany f/mwT. through a for ~*t agreemiBne, will »hare the u*e of the &l*At processing equipment, 
designated as A'lLF, «a Germany.  Per the agreement, . >v »PC will operate £«rf e^al^-ia ?h« ARLE System for ihre« atinths t/> 
be conplete^ Mar'-h 1982.  E*aiu*ti,>n wf automatic change detection is sU«*JÜ will be complitt^ concurrent with Fit tea* esH 
evaluat ion. 
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Project:  #245)  
Program Element!  #64?56F 

D00 Mission Area:  Tscticsl Surveillance, Reconnaissance 
and Target Acquisition, #225 

Title:  SLAB Sxpkoitation  
Title:  Side Looling Airborne Radar Sensor (SLAR) 

Budget Activit>:  Tactical P-ogran.3 , #4 

->.  (U)  FY 1983 Planne! Program:  Integration of appropriate ileaens.» of tue  Tactical Reconnaissance Exploitation 
Demonstration Sy&tem (TREDST~vTth the radar ground processing *y*te» 'Jill h* completed a* a pavt of the initial production 
grcund processing and expioftation system specif cut ion preparation. 

4.  (U)  FY 1984 Planned Program:  The demonstration systets wilt deploy to Europe for initial operational evaluation. 
The TRIGS design will 7*.  initiated. 

*■      Program to Compaction-  Test it\d evaluation >f tn« t&&b$  «ill be completed in       establishing tht basis 
J&x  the initial operational capability. T2HDS will deploy to Europe and product improvements nill'toc incorporated fro« 

t^t include electronic coianrer-countermeasures «rid in'erepexability with the itF~4C -«dar.  Design of 
"the production TR-1 Ground Station (TRIGS) vill be complete ic       «nd two TRIGS will be deployed to hardened sites in 
Europe in 

6,     Milestones: De^a 

A. Initiation oi  Phas»   I,  Analysis and Digital  Dehnst rat ion 
tS. Complete Phas«  I 
C. Complete Phase  II.   Initial  Eta-teline Prototyping 
D. Complete  Phase  III,   Pi eproduet ion Pratorvpir.g 
E. Initial Operational   Capability   (TRiiBS) 
F. Full Operational  Capability  (TRIGS) 
* Date  presented  in  FY   1982  Descriptive  Summary. 

^KXPUHATlOlf OF MIUSTOWK CHAFES:     The  Initial  Operation.^   Capability  fo»   the T* i   system  »TOD«)  ha« been delayed  to 
the tii ".'• to delay  in coot reef:   stut.     Full  operational   capability  (fieliiag of the TI'.CS) ha«  been 
added. 
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Project:  #2451  
Program Element! #64756F 

DOD Mi8»ion Area:    Jjcj^TnTil^^ 
and Target AcquTäTtIöiT7#225~ 

Title:  SLAR Exploitation 
Title:  Side Looking Airborne" Radar SensTr TSTAT)~ 

Budget Activity:  Tactical ?rogr«ne,_#A__ 

7.  (U) Resources: 

FY 1981  FY 19f>  FY 1983  FY 1984  Additional    Estimated 
Actual   Estimate Estimate Estimate to Completion Coets 

RDT&E 5500 

8.     (U)    Comparison with FY 1982 Descriptive Summary: 

RDT&ß 59oo 

14,890 19,869 19,207        Continuing*      Not Applicable* 

17,100 14,400 37,200 88,700 

A. Reducti^  in FY 1982  funding due  primarily to  additional  funding requirement  in ASARS development   (Proj  2037). 

B. Incre^e,'  T1 1983 and  outyear  funding estimates due  to negotiation costs with contractor  for ongoing TREDS contract 
and  increased TRIGS production costs  extracted  from contractor proposal  documents. 

*Multi-tssk project. 
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BUDGET ACTIVITY:  Tact_ical_ Prograins^ 04 (SLAK) 
PROGRAM ELEMENT:  64756F, Side Looking" Airborne Radar 

SIDE LOOKING AIRBORNE RADAR (SLAR) 

Test and Evaluation Data 

i.  (U)  De_yelopjnent Test and Evaluation (DT&R):  The SLAR system development is based upon a 
building block approach to providing a Tactical Reconnaissance System called TR-i.  The TR-1 
Reconnaissance System acquisition tj a follow-on to the U-2R.  Test and Evaluation plans and 
reports of completed evaluations are documented in special access programs and will be made 
available to appropriately cleared personnel.  Tests on the Advanced Synthetic Aperture Radar 
System (ASARS) sensor began in fiscal year 1981.  Tests on the ground processing and exploi- 
tation station are planned for fiscal year 1983 through fiscal year 1984. 

DTÄE of the SENIOR SPEAR Transportable Ground Intercept Facility (TCIF) capability for 
processing and reporting is complete.  This system 

completed contractor integration and testing in October 1979, and Initial Operational Test and 
Evaluation in March 1980.  Air Force Test and Evaluation Center wili conduct a follow-on test 
and evaluation on the second generation TGIF scheduled for delivery in fiscal year 

The Advanced Synthetic Aperture Radar System (ASARS 11) development effort consists 
oi three major projects managed by the Aeronautical Systems Division.  Two of these projects 
art- with the Hughes Aircraft Corporation for development of an airborne sensor and a ground 
processor.  The third projecr involves design ot a ground facility to exploit ASARS imagery. 
Nmtiple program requirements are being addressed in these ASARS and related projects to meet 
the need for strategic/national and tactical Side Looking Airborne Radar collection, processing, 
timely exploitation and reporting during peace, crisis and war. 

These tests are documented in the Descriptive Summary for Program Element 6A756F. 
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2.  (U) Operational Test and Evaluation: An Operational Test and Evaluation (OT&E) of the 
Side Looking Airborne Radar (SLAR) exploitation segment will be conducted in conjunction with 
the TR-1 Reconnaissance System OT&E.  The purpose of the OT&E is to evaluate the aggregate 
system capability to provide near-real-time intelligence information to tactical commanders. 

(U) The Air Force Test and Evaluation Center will plan and manage operational testing of 

the Advanced Synthetic Aperture Radar System, Tactical Reconnaissance Exploitation Demonstration 
System, and the TR-1 Ground Station. These segments are being developed to support the TR-1 
Reconnaissance System and are discussed in the TR-1 Squadron Congressional Data Sheet.  The 
Strategic Air Command, the Tactical Air Forces, Air Force Logistics Command, Air Force Systems 
Command, Electronic Security Command, Air Force Communications Command, Air Training Command, 
and US Army Intelligence Center and School will support the operational testing,  Testing will 

be conducted as follows: 

(U) Advanced Synthetic Aperture Radar System:  Air Fore- Test and Evaluation Center 
will conduct an operational utility evaluation of the airborne sensor in support of the sersor 
production decision.  The initial evaluation will be based on the limited capabilities of the 
sensor while operating with the interim Digital Processing Station (IDPS).  An estimate will be 
made of the operational effectiveness and suitability of the sensor and will address both 
«strategic and tactical mission requirements.  A complete operational test and evaluation of the 
full system capability will r.ct be made during thid time period since all full-capability 
antenna and ground pioeessing components will not be available.  Therefore a full operational 
assessment of the Advanced Synthetic Aperture Radar System (ASARS) is planned as on integral 

part of the TR-1 Reconnaissance System initial operational test and evaluation.  The full 

assessment will be conducted using the prototype ASARS Deployable Processing Station (ADPS) 
which provides full sensor operational capability.  Collected data will support the ADPS 
production decision, identify any operational deficiencies, and recommend desirable growth 
potential to the basic system. 
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CJ)  Tactical Reconnaissance Exploitation Demonstration System (TREDS):  TREDS devel- 
opment will provide ar interim operational ground facility.  This demonstration prototype 
will contain the same primary functions and interfaces as the final production facility, 
although at a reduced capability.  Operational test and evaluation (OT&E) and developmental 
test and evaluation (DT&E) will be combined to provide inputs for the final facility design 
and to evaluate the capability of the aggregate system to support the operational mission. 
The Air Force Test and Evaluation Center will plan and manage the operational testing during 
the combined DT&E/OTiE at Ford Aerospace and Communications Corporation, Western Development 
Laboratories, Palo Alto, California, and the designated operational location. 

(U) TR-1 Ground Segment (TRICS): The Air Force Test and Evaluation Center will plan 
and manage the fin*: phase of a two phased operational test and evaluation of the final system. 
United States Air Force Europe will manage the second phase. The operational test and evalu- 
ation (OT&E) program will include TRIGS and will concentrate on changes/ enhancements over the 
interim system operational capability. The CT&E will evaluate the aggregate system ability to 
support the required full operational capability. The scope of the testing will be determined 
by the extent of changes to the interim system. 

(U) As described in the TR-1 Squadron Congressional data sheet, the operational test and 
evaluation programs for bouh the interim and final capabilities will evaluate the system as an 
integral unit.  The Air Force Test and Evaluation Center will publish reports upon completion 
of the operational assessment of the Advanced Synthetic Aperture Radar System sensor and tue 
interim and fint.1 capability test programs.  These reports will provide estimates on the 
overall sy.tem operation»! effectiveness and suitability and identify sny deficiencies. 
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(U)  Test Schedule Summary 

EVENT/ACTIVITY 

ASARS y  DT&E 2/ 

ASARS Operational Assessment 

TGIF 3/ II FOT&E 4/ 

TREDS 5/ DT&F. 

TREDS OT&E 6/ 

\J    Advanced Synthetic Aperturs Radar System 

2/ Developmental Test and Evaluation 

3/ Transportable Ground Intercept Facility 

4/  Follow-on Teat and Evaluation 

5/ Tactical Reconnaissance Exploitation Demonstration Syjtem 

6/ Operational Test and Evaluation 

START DATE 

April 1981 

September 1981 

October 1982 

July 1983 

April 1984 

COMPLETION DATE 

November 1981 

March 1982 

December 1983 

March 1*84 

August 1985 
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3.      System Characteristics: 

TR~! AIRCRAFT: 

All  required  operational  character       ict verified by ten years of 11-2R operation.     Procurement 
organisation will perform normal  acceptance  flight  teat(s) of each aircraft. 

DT6E  1/       OT&E  2/ 
ITEM/ 

CHARACTERISTIC 

SENIOR SPEAR 

PARAMETER 
DEMON- 
STRATED 

YES 
JYES 
IYES 
YES 

YES 

TESTED7 
VERIFIED 

TESTED/ 
VERIFIED 

4/   5/ 
ESC/AFTEC 
ESC'AFTEC 
ESC/AFT *C 
ESC/APTEC 

ESC/AFTEC 

YES 
YES 

ASD  IX,'  AFTEC 
ASn AFTEC 
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NO 

YES 

ASD 

ASD 

AFTEC 

AFTEC 

NC ASD AFTEC 

NO ASD AFTEC 
NO ASD AFTEC 
NO ASD AFTEC 

U Developmental Test and Evaluation 
27 Operational Test and Evaluation 
3/ Line of Sight 
4/ Electronic Security Command 
5/ Air Force Teat and Evaluation Center 
6/ Megahert* 

V Airborne Radio Direction Finding 
8/ Degree 
9/ Root Meat: Square 

10/ Line of Bearing 
W Nautical Mile 

W Advanced Synthetic Aperture Radar System 
12/ Aeronautical SysUms Division 
14/ Plus/Minus 
15/ Less Than 
ToV Feet 
17/ Square 
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(u)  Reliability/Maintainability (R&M) 

SENIOk SPEAR.  Interchangeable*ty is assured under provision« of MIL-I-85QGZ. Associated 
support equipment is designed to reduce the total maintenance effort to the lowest practical 
level.  Maintainability analysis according to MII.-M-265-12C is being Accomplished for each 
incrtifoent of existing and new equipment.  Prime Mission Equipment will use three levels of 
maintenance #s under Air Force Regulation 66-14.  All equ-paie; t must be capable of being 
maintained by a 5-skill level technician.  Reliability testing is tailored in this eise to 
insure that r.ew equipment/capabilities do not degrade performance cf the baseline operational 
system. 

Advanced Synthetic Aperture Radar System:  The system specification has a i liability 
design goal of 50 hours mean-time-betwsen-faiiurc} for the total system and s.  mean-time-to- 
repair goal of two hours.  Test results to date have been within the reliability and 
maintainablety goals. 
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FY 1983 ROT&E DESCRIPTIVE SUMSAT.Y 

Program Element: » 64779F Title: Joint Interoperability of Tactical Command and Control Systews (JiNTACCS) 
DOD Mission Aria: Tactical Command and Control, »TAT Budget Activity: Tactical FfograiosrTT 

(U) RESOURCES {PROJECT LISTIMG):    ($ In thousands) 

Project 
Number     Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

7,557 

FY 1982 
Estimate 

7,472 

FY 1983 
Estimate 

3.837 

FY 1984 
Estimate 

5,752 

Total 
Additional           Estimated 
to Completion     Costs     

Continuing Not 
Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION HEED:   JINTACCS Is a joint interoperability program to provide 1mp-oved opera- 
tlonal effectiveness of Service (Army, Navy, Air Force, Marine Corps) tactical command and control syste&s planned for use 
Jn support of joint operations through the 1980s.    A1r Force objectives are to:    develop Interface design standards with the 
other services; modify affected A1r Force equipments, participate 1n testing and Joint operational effectiveness demonstra- 
tions; recommend joint standards for adoption by the Hwtto Atlantic Treaty Organization and prepare A1r Fore* facilities 
for the Implementation and configuration control of JWTACCS interface standards. 

(U) BASIS FOR FY 1983 RDTAE REQUEST:    Hie FY 1983 rt-tiuest provides for tho continuation of interface planning, analyses and 
desigTT    Systems Integration and test planning win continue, system modifications will he performed 9*6 test support 
provided.    Air operations operational effectiveness demonstration and operations control compatibility and IntercperabMity 
testing will be Initiated-    Cost estimates for the J1MFACCS program are based on experiei.ee gained in the Tactkal A1r Control 
System/Tactical Al*- H&fense System Program.    These estimates were made by the Air Force Systems Command and the Tactical 
Air Command on 12 Nov,<mt>er 1981. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 198] 

RDT4E 9,577 

(U) OTHER APPROPRIATION FUNDS: Not Applicable 

FY  '^82 
Estimate 

7,5i)0 

FY 1983 
Estimate 

7,500 

Total 
FY 1984 Addltiona, Estimated 
Estli&ate       to Completion     Costs 

Continuing 
Arpllea&Ie 
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Program Element: » 64779F Title: Joint Interoperability of Tactical Command and Control Systems (JINTACCS) 
00D Mission Area: Tactical Command and Control, »344 Budget Activity: Tactlctl Programs, it 

(ü) PETAILED BACKGROUND AND DESCRIPTION:   JINTACCS was established 1n August 1977 as the successor to the Ground and Amphl- 
blous Military Operations (GAMÖ) Program.    Its purpose 1s to Improve the operational effectiveness of the Service (Army, 
Navy, Air rorce and Marin« Corps) command and control systems used in support of Joint Operations through the 1980s.    Also 
Incorporated are the Intelligence facilities of the National Security Agency and the Defense Intelligence Agency.    Considera- 
tion of NATO 1r,teroper&bUU> was added in 1978.   The Services and Agencies are utilizing the program to develop common 
Interface sUnderds and to modify their command and control equipment and procedures as necessary to insure systems Interoper- 
ability, compatibility and operational effectiveness.    To facilitate management, the program is divided Into functional 
ssg^nts Including Intelligence, jlr operations, amphibious operations, fire support, and operation:, control.    Within the 
Air Force, the primary command and control facility interfaces to be analyzed and defined exist within the Tactical Air 
Control Center {TACO, Control and Reporting Center/Post, Direct Air Support Center, Airborne Warning and Control System, 
Airborne Battlefield Command and Control Center and the Intelligence element supporting the TACC.    An Air Force test facility 
identified as the Participating Test Unit Is being established to evaluate Air Force modified command, control and communica- 
tions elements, to support compatibility A interoperability testing and operational effectiveness demonstrations and to 
provide ongoing configuration control. 

{U) RELATED ACTIVITIES:   *Ms program element supports Air Force participation In the JINTACCS Program {with the Army as the 
Joint tinlets of Staff (JCSi Executive Agent).    Service and agency activities are governed by jointly agreed upon and JCS 
approved documentation Including the Technical Interface Concepts, and Technical Interface Design Plans.    The A1r Force 
Tactical Air Forces Interoperability Group (TAFIGi, as coordinating authority, and the Air Force Systtus Cncmand program 
office maintain coordination with program managers fcr Tactical Air Control System Improvements, Joint Tactical  Information 
Distribution Syste*. Airborne Warning and Control System. Tactical Information Processing and Interpretation and Joint 
Tactical Communications, TRI-TAC. 

(U) WORK PERFORMED BY:    TAF1G if coordinating authority for Air Force participation In the JCS JINTACCS Program.    Technical 
and tngfneering responsibility is assigned to the Air Force Systems Commind, Electronic Systems Division, Ha*scom AFB, MA. 
The Tactical Air Command provides operational  support, Including a Participating Test Unit at the Air Force Tactical Systems 
Interoperability Support Cente* at Langley AFB, *A, to Support compatibility * Interoperabfltty testing and operational 
effectiveness demonstrations.    The JINTACCS contractors «re Planning Research Corporation, McLean, VA; Systems Development 
Corporation, McLean, VA; Martin-Marietta, Denver, CO. and the MITRE C3 Division, a Federal Contract Research Center, located 
at Bedford MA. 

(U) nOC&m ACCOMPLISHMENTS AND FU1URE PROGRAMS: 

1. (tf) f» 19JJ *nd Prior Accomplishments:    Development of ths test editions of the JI MT ACS T*chnicil  Interface Design 
Plans has^eerrco^TeteH"^    Siwifes were cofToucted for the planning, analysis *r\A design of tH AJr Force interfaces as well 
as interfaces between Air Force elements ivd other Service facilities.   Test-only modifications were completed for the 
intelligence segmeat and compatibility and Interoperability testing and operational effectiveness demonstrations were con- 
ducted.    An Air Force Participating Test Unit was established at the Air Force Tactical Systems Interoperability Support 
Center. 

■* -■«•* 
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Program Element; I64779F Title: Joint Interoperability of Tactical Command and Control Systems (JINTACCS) 
DoO Mission Area: Tactical Command and Control, jgg Budget Activity: Tactical Programs, IT 

2. (U) FY 1982 Program:    Interface planning, analysis and design efforts will continue during FY 1982 as well as modifica- 
tion of test-only hardware end software*   Test pi anflog and support will be provided for the air operations and operations 
control compatibility and Interoperability testing and operational effectiveness demonstrations.   The air operations segment 
testing will be completed.    System modifications to support the testing of the remaining segments (amphibious, fire support 
and operations control) will continue.    Procurement of the baseline portion of the Participating Test Unit's tost support 
system for test support and configuration control wir» be completed. 

3. (U) FY 1983 Panned Program:   Continue to refine Technical Interface Design Mans.    Operations control segment testing 
will beTnTtlated and tKe Air Force will participate In the air operations operational effectiveness demonstraton.   The 
decrease 1n FY 1983 requirements Is necessary to support higher priority requirements and 1s offset by the elimination of 
Impact analysis and systems Integration effort and delay In planned enhancements to the test support system. 

4* iüm *98* Planned Program: Delayed procurement of the test support system will continue.    F1re support and amphibious 
compatibility and^nterope-Wmy testing will be conducted.    Planning will be provided for the 1985 combined operational 
effectiveness demonstration. 

5. (U) Prowm to Completion:   The remaining functional segments will be tested for compatibility and interoperability 
and will be followed by operational effectiveness demonstrations.   The technical Interface ueslgn plans w1!l be updated and 
subsequently Incorporated as standards into appropriate Joint Chiefs of Staff publications.    T*st completion 1s scheduled 
for 1985. 

6* Ü?j Milestones:    Not Applicable 
7- (U) Resources:    Not Applicable 

8- (U) Comparison with FY ^981 Budget Data:    Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I27129F 
DoD Mission Are«:  Close Air Support and Interdiction #223 

Tltle:  F- 111 Squadrons 
Budget Activity:  Tactical Programs, %^ 

(U)    RESOURCES (PROJtSOT LISTING):     ($  In  thousands) 

Project 
Number 

2056 

Title 

TOTAL FOR PROGRAM ELEMENT 

PAVE TACK/VATS 

r-UL Avionics Intermediate Stations 

FY 1981 FY 1932  FY 1983   FY 1984   Additional 
Actual  Estltmte Estimate  Estimate  to Completion 

Total 
Estimated 
Coats 

5,2£8   2,690    39,290    36,57? 

5,288   ,:,690     3,690     3,471 

SOOi/  7,5C»0ly  35,600    33,100 

77.047 

K,247 

$5,800 

168,886 

26,386 

142,50C 

y Funded under Appropriation 3400, PE 27129F 

<u>  BRIEF DESCRIPTION OF ELEMENT Affi) HlSSIOH NEED:  ThU program provides funds for two sepa^ta development activities 
associated with F-lll sTtlraft. The fir#f develo"pment activity It PAVE TACK Forward Looking Infrared target acquisition 
and laser designator /ranger development to enable tactical mlrersf* tc deliver precision guided and ungulded weapons 
during day, night. pnd limited acverse weather conditions.  One of the most pressing deficiencies In the Interdiction/ 
Naval Strike mission area is th~ limited ability to interdict the enemy's forces at Mght and beneath low ceilings in the 
European theater.  These limitations also restrict rhe Air Force's ability o exploit minimum altitude aircraft tactics. 
The PAVE TACK system respondo directly to the** mission i.c&dt  of the 1980s.  The Video Augmented Tracker System (VAT3) 
Is a much Improved scene stablMzing technique whieh will free the crew members for Jeferalve maneuvers during an active 
attack.  The second development activity is an engineering effort to prepare test Program Sets a« a part of :he program 
which has beer implemented to replace the existing F-1U Avionics intermediate Shop Test Stafilo:*«,  Each Test Program 
Set will include the hardware adapters and software test programs requ'red to test an F-1M avionics component or groos 
of similar component-.  Replacenent of the existing P-lll Avionics Stations is necessary because these stations have 
become obsolete, unreliable, and unsupportable. 

(U)  BASIS FOR FY 1983 RDT4E REQUEST:  Continues full-scale development, flifht rest« find software r?as*eftbly leading up 
to completion of PAVE' TACK/AGM65D Maverick Ha-vl-Qtf Program.  Support equipment design for the Video Augmented Tracker 

System will be comoletcd.  Cost csÜÄStü fftr rMdeo Augmented Tracking System development is based ö« current rest 
experience and projected contract maintenance co*r.s.  Incre.se ift FY83 funding is to support deveiojjeent tankl associated 
with Test Program Set efi&l<taar.*ny *»lthtn th-. F-lll Afloat-* tetersjsvJi?** *fhet» *.*pie~rm*M proprem,  na*!* for cost i* 
projected estimates irorn ecv*p«tUive source selection activity urt«ntl> ongoing. 
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Frogrs» Eleaeru;  I27129F 
Do!) M/wslon Are«:  Close Air Support «ml Interdiction #223 

Title:  F-lll Squadron« 
Budget Activity: Tactical Program», »4 

(IT) COMPARISON WITH FY 1932 DESCRIPTIVE SlftOiARY:  FY 1981 FY 1962  FY 1983   FY 1984 
Actual  Estimate Estimate  Estimate 

Additional 
to Completion 

Total 
Estin«ted 
Costs 

RDT&E 
Procurement (aircraft, PE 27129F) jfOlO 

PAVE TACK Tode (P-1900) 
PAVE TACK F-111F Modificatior (r-1100) 

(3010, P-12Ö0) 

5,600 

14,100 

4,800   3,900 Continuing   Not Applicable. 

240„800 
100,500 
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Progr*a Element:     I27129P Title:    P-lll Squadron» 
toD Mission Ares:    Close Air Support and Interdiction #223 Budget Activity:    Tactics! Prograaa,  >4 

(U)    DETAILED BACKGROUND AND DESCRIPTION:    The F-lll  force represents s unique cspsbility  to conduct attack/strike 
missions during «11   ulght end weather conditions      The F-lll aircraft is and will remain a key  player   In the Air Force's 
Offensive Counter Air aissio i sgainst  the known threat, but it requires very precise target acquisition and designation 
to conduct lethal weapons deliveries against (>olnt  targets.    The aircraft la capable of precise  Requisition sod attack 
during day visual conditions, but not during night snd adverse weather condition«.    The PAVE TACK project which was 
transferred  to  this  prograa element was developed  to provide a common,  precise night and  Hatte*  adverse weather  target 
acquisition systea for the F-4,  RF-4, and F-lll aircraft.    A Forward Looking Infrared (FUR) sensor,  laser  target desig- 
nator/ranger,  coaaon stabilized and slewsble optics for the  Infrared and laser systems,  snd necessary digital control 
electronics sre contained  in s pod carried externally on the F/RF-4 aircraft centerllne and either  retracted and 
stowed  internally or extended  for operation  la  the F-111  weapons bay.     F/RF-4 and F-lll digital  avionics  perait  flexible 
Integration of  the navigation equipment,  weapon«* delivery coaputer,  radar,  PAVE TACK sensors and guided weapons.     PAVE 
TACK equipped aircraft are therefore capable of performing accurate low altitude high speed alr-to-surfsce attack and 
reconnaissance aisslons st night end  Halted adverse weather using s vsriety of available weapons and  reconnaissance 
sensors.     PAVE TACK production for the P/S/-4 wss  initiated  la July 1977;  F-111F production started  In August  1978. 
During FY 1980 deficiencies identified during development and initial operational  tests were corrected.    The development 
tasks required as a part of  the F-lll Avionics  Interned lace Shop (AIS) Replacement Program were  included  in F-lll  resesrch 
and development  under  program eleaent  2/129F beginning FY 1983.     These  teaks are concerned with the engineering 
of  130 test  program sets which will enable  the new test  atatlona being acquired under  the F-lll AIS Replacement  Program 
to  test   the existing F-lll avionics coaponanta.    Each rest  program set Includes  the hardware adaptors and  software 
test  prograas  required  to test an F-lll svlonlcs component or group of  similar components on one of  the automatic 
test  stations.    The F-lll AIS Repleceaent  Program has been  Implemented  because  the  test  ststlons which make up  the 
existing F-lll   AIS  have  become obsolete,   unreliable,   snd  unsjpportable. 

(U)    RELATED ACTIVITIES:     The  HOD common-module Forward Looking  Infrared  (FUR)  sensor which  is used  In  the  PAVE TACK 
pud   wat* developed  In  Prjjram Element  (PE)  64710F,   Reconnaissance  Equipment.     The development   tasks condictad   In PE 
64728F,   Tactical  LORAN/F/RF-4 Digital   Avionics, were critical   to  the  success of  the  F-4  PaVE TACK program.     PE 64733F, 
Surface  Defers«  Suppression,  has  provided *eopona  integration support  for  the development  of s  single Croup A aircraft 
wiring kit  for  PAVE TACK and  guided  wespous   for   the  F-1UF.     The   integrstlon approach allowed   for en efficient  one 
tia« modification of  tUw F-U1F.     The Video  Augmented Tracking Systea,   Initially developed  under PE 63203F,   Advanced 
Avionics  for Aircraft, was  transition«»*  into  the  PAVE TACK project  for  integration and  flight deeonatrarion.     Full 
scale  development  will  be completed  with the  PAVE TACK project. 

(U)    WORK PERFORMED BY:    Ail  PAVE TACK Air Force development effort  is being managed  by the Aeronautical  Systems Divi- 
rlon,  Wright-Patterson AFB,  OH.     The  initial  engineering study ou upgrading  the P-H1A/F  from the current  analog syate« 
to  a digital   Hoab/navl3ation system was ocrfc*:»*!  by Ceoeral  Dynamics,  Fort Worth,  TX.     The  PAfl TACK catrtcton  include 
?AVE TACK Pod  and F-4  Integration,  VOT4 Aerospace,  Newpor;  Beach,  CA (Prime Coatrartor);  FLfR,  Texas  losirumeata,  Dallas, 
7Xj   Laaer,   International   Laser  S/stras, Orlando,  FL;  F-4/F-IH Cockpit  Display,  Texae  Instruments,  Dallas    TX and General 
Electric  Corp,  Utlca,  NY;  F-lll   Integration,  General  Dynamics,  Fort Worth,  TX,     flight  test  responsibility has been 
assigned  to  the Armament Divitlon at  Eglin Ala,  FL.    The F-lll Avionice   Intermediate Shop competitive  procurement   is 
being aanaged by San Antonio Air  Logistics Cefetar,  Texas.     As this effort  is now In source selection,   the contractor 
whr> will  build  thft   test ststlons has not  yet been determined.    The  F-lll  System Manager  is located at  Sacramenfo Air 
Logletice Center, California, fl- 
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Program Elem mt: f2712*r Title: F-lll Squadrons 
DoD Mission Area: ulose Air Support and Interdiction #223     Budget Activity:  Tactical Programs, #4 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1* W FY 1981 and Prior Accomplishments: During FY 1977 studies conducted by Air Force Logistics Command and Air 
Force Systems Command on the feasibility ot modification of the F-lllA/E's analog AN/AJQ-20A Bomb Navigation System 
(BNS) for delivery of modern weipons at supersonic speeds concluded that refurbishment of the analog system was not 
cost effective. On the othez hand, its replacement vlth a digital BNS would provide not only capability to deliver 
current inventory weapons with the F-111A/E, but growth capability for future system« as well. Following the Initial 
engineering study, a judgement was made that F-lll A/E digital bomb/navigation update was too expensive for funding 
within existing priorities, and the Air Force decided to terminate the effort in fav<, : of other programs for the tactical 
forces. The remaining effort within the PAVE TACK Project has been transferred from PE 64/09, Improved Tactical Bombing, 
to this Program Element. The PAVE TACK pod development and F/RF-4 combined development and initial operational test 
and evaluation were completed in April 1977. Pod production and F-4 aircraft modification direction waa provided In 
July 1977. The F-111F Interface design and prototype hardware fabrication were completed with two test aircraft deliv- 
ered by Septemter 1977. PAVE TACK F-111P development and operational testing began in September 1977 and were completed 
In September 1978. F-111F aircraft modification direction was provided in August 1978. The F-1.UF flight teat was 
completed in December 1979. The FY 1980 and 1981 effort resulted in development of a ready for production, proven 
Video Augmented Tracking System (VATS), US well as contractor maintenance support for VATS testing and continued flight 
training of TAC crews in advance of production systems availability. VATS will reduce operator workload by 752 during 
ciltica: target trucking phase of mission allowing operator to assist in survlvaMlity tasks. The basic production pod 
configuration contains all provlsioac for VATS without any modification.  The 48th Tactical Fighter Wing (USAFE) 
achieved Pave Tack F-lllF Initial operational capability with one squadron on 15 Sep 81.  In December 81, the wing 
commander briefed members of the f-r Staff and the AFSC commander en the success with which the system has been 
deployed and the dramatic Increase in operational capability it has given his wing. 

2.  (U) FY 1982 Program:  Th« Video Augmented Tracking System will complete Initial Operational Test and Evaluation 
on the F-lll.  Automated adjustment of the FL1R controls will continue in  development as a proposed engineering ehe ige 
improvement. 

3- W)    FY 1983 Planned Program:  Development will be initiated foi integration of PAVE TACK Acquisition capalility 
with A*JM-65 Maverick control 'o insure accurate and timely pointing of the Maverick seeker at the target selected. 
Engineering rftort for preparation of 20 test program sets will be accomplished under the F-lll Avionics Inter- 
mediate Shop Replacement Program. 

4. (U) FY 19C4 Planned Program:  Development vill continue for integration of PAVE TACK and Maverick on F-lll 
aircraft, leading t? modification decision In late FY 1984. Engineering of an additional 30 test program acts . 
will be completed. 
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Program Element:  »27129F 
DoD Mission Area: Clo^e Air Support and Interdiction #223 

Title: F-lll Squadrons 
Budget Activity: Tactical Programs, #4 

5. (U) Program to Completion: Engineering changes developed through FY 1984 will be installed as Class "IV or 
Class V modification to the PAVE TACK pod. Engineering of 60 more AIS test program sets will be completed, resulting 
in a total of 130 test program sets which will become a part of the replacement F-lll Avionics Intermediate Shop. 

6. (U) Milestone»: 

A. (Ü) Complete F-lll PAVE TACK/VATS flight test* 
B. (U) Begin testa for Maverick correlation with PAVE TACK 
C. (U) Contract Award F-lll AIS Test Sets 
D. (Ü) First Delivery F-lll AIS Test Sets 
E. (Ü) IOC F-lll AIS Test Set* 

Date 
Sep 82 
Sep 83 
Jun 82 
Sep 84 
Dnc 85 
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FY 1983 RDT&F DESCRIPTIVE SUWARY 

Program Element:    »27130F 
DOD Mission Area:    Counter Air, »221 

(U) RESOURCES (PROJECT LISTING):     ($ in thousands) 

Title:    F-15 Sg»»adrons 
Budget Activity:    Tactical Programs, #4 

Project 
Nurrber       Title 

FY 1981 
Actual 

TOTAL FOR PROGRAM ELEMENT    10,991 

0131 F-15 A-D 10,991 
2Ö58 F-15 Derivative 

FY 1982 
Estimate 

32,288 

32,288 

FY 1983 
Estimate 

125, V 8 

99,018 
26,300 

1Y 1984 
Estimate 

127,292 

105,392 
21,900 

Additional 
to Completion 

90,300 

76,600 
13,700 

Total 
Estimated 
Posts 

2,482,600 

2,420,700 
61,900 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:    The F-15 is a high performance, highly roaneuverable tighter 
equipped with a long range look-down radar and a balanced wix of air-to-*ir weapons to provide an outstanding close-in 
visual and ruediun range all-weather kill capability.    Designed specifically to gain and maintain air superiority, 
the F-15 has significantly upgraded united States Air Force Tactical Forces supporting the counter-air and tactic*! 
supp>rt missions.    Continued equipage of the active force with the F-15 vsontributes to force modernization, replace- 
ment of the aging F-106 in the Air Defense role; and expansion of the force to satisfy force structure requirements. 

(U) BASIS FOR FY 1983 RDT^E REQUEST: The FY 1983 request includes funds to complete F-15 conformal fuel tank certifi- 
cation tests, to continue integration of radar pjograwimble signal processor improvements into the F-15, and to 
continue flight testing of racar, electronic warfaie, and weapons update« including F-15 Advar.-ed Medium Range Air- 
lo-AJr Missile (AMRAAM) integration and compatibility tests.    A progra «raable armament oontrol set is being developed 
to facilitate integration of the AMRAAM, AIM-7M guided missile, Prototype Miniature Anti-Satellite Launch System 
(PMALS) a;d Joint Tactical Information Distribution System (JTTDS).    Aircraft structural life »ssessmen    is to be 
conducted to assure the orijinal projections will be met.    Significant efforts will be accomplished in ft« area of 
non-coonerative target recognition in order to full/ exploit APG-63 radar hardware/soft are potential aid \MR£AM 
capabilities.    Electronic Warfare and comuni cat ions integration efforts will be adkkessad as part of the F-l:> Multi- 
stage.] lh«p»ov<emen*, Ftogram.    The FY 1933 request also includes funds to initiate development,  integration and 
fligit test of F-15 air-to-surface interfaces.    Cost estimates are based on an analysis of curren*: experience 
wit/, ongoing flight test support contracts and development contracts, contractor proposals, development phasing, 
and Air Force estimates. 
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Proc^m Element:    Wim Titie:    F.15 squadrons 
DOD Mission Area:    OounierJUr^#221 Budget Activity:    Tactical Programs, #4 

(Ü) COMPARISON WITH FY 1982 DESCRIPTIVE SOWIARY: 

Tetal 
FY 1981 PY 1982 FY 19Ö3 FY 1984 Additional Estimated 
               ^timate            Estimate          Estimate       to Completion        Cksts 

HOTfcE 10'991 57,100 TfiD _ Tffl> TOn 
Procurement (Aircraft) 1,108,400       1,301,900 TBD — TOD -mn 

«Entity) «2) (42) (42) _ SD (765)» 

(U) (mim APPROPRIATION FUNDS: 

Pr^Titv/AirCraft>* 1,
)°JA

300
       

ia7?Ä° 1,682,100 2,156,700 21,283,40u 36,925,400 
(Quantity) (42) (36) (42) (60) (576) (3395) 

*    Includes initial spares 

** T>* F-15 procurement estimate of 1395 aircraft supports Air *>rce efforts to build toward a force structure that 

iSl^^4T?efs0lH«JS1 fHhte^WiTJ° 44,by ^90-    0f *" l395 airc^ft' incremental costing has oeen 
n t^FY 83 ^^^'fÄ1. Fündig for initlai development and products of F-15 variants is provided 

p ihp fl !? ?Ua??t' ^f' a fl™ ^»«n o" *ne exact W-X force structure mix will not be made until after the 
£H£ h^H1?"ilü ^LS^I10? iS cf^leted-    «• Air K>rc* nas provided costing estir.res that rupportL current 
SÄSto oTiÄ1AT fi9ht3r f°rCe StrUCtUr€-    tolan0&5 P«™* of MS ,nd F-lb wTccnSLTSSl 
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Project:    »0131 Title:    F-15 A-D 
Program Element:    I27130F Title:    F-15 Squadrons 

DOC Mission Area:    Qounter Air »221 Budget Activity:    Tactical Programs #4 

(U) PmiLFD BACKGROUND AND DESCRIPTION:    Until deployment of the F-15, the F-4E was our finest air-to-air fighter. 
The F-4 h?s marginal capability in air combat against the MIG-21, models of which are expected to reaaLi in the fbviet 
Block inventory through the 1980s.    In addition, three new interceptors; the Flagon, Foxbat and Flogger are operating 
x.i significant numbers in Soviet tactical forces.   Thus the fighter threat through the 1990s will range from simple, 
highly roaneuverable, chy visual fighters to &ll-t*eather interceptors with advanced fire control systems.   At present, 
the F-15 is the only airctaft in the USAF inventory witn the maneuverability, all weather armament, and fire control 
system tiat can counter this threat.    Holder of six world time-to-climb records, the F-15 combines an advanced pulse 
doppler radar for long range detection and tracking with a mix of radar and infrared missiles and a 20mm rapid-fire 
cannon to provide a close-in visual and madiura range all-*- a .-her kill capability.   T3<e F-15 has four model designa- 
tions, the F-15A/B/C/D.   The F-15C and its two-seat version, the F-.15D, incorporate radar signal processor and Produc- 
tion Sagle Package (PEP) 2000 improvements.    The programmable signal processor provides „he capability to rapidly 
reprogram the radar via software changes and permits improved electronic counter countermeasure performance, higher 
resolution, and the introduction of new radar modes, such as the track-while-scan (March 1983 IOC).    FSP 2000 provides 
an additional 2000 pounds internal fuel, provisions for conforms1 tel tanks, and increases maximum takeoff weight 
by 12,000 pounds.    The sinyle-seat A etrd two-seat D models dr> not have these improvements.    The F-15 significantly 
upgrades tie united Statss Air Force Tfectical Forces performing combat air patrol, escort, and fighter-sweep missions. 

It has replaced tne F-4E as our primary air superiority fighter in the force structure.    Equipage of active forces 
w;th the F-15 and the resultant transfer of trie F-4 is helping to continue modernization of Reserve and Guard forces. 
Conversion of CCNLS Air Defense squadrons from the F-106 to the F-15 was initiated in October 1981. 

(U) RELATED ACTIVITIES:    The Tactical Electronic Warfare System for F-15 application is being developed in Program 
Element (PE) #64739F, "Tactical Protective Systems,    AIM-9L, AIM-9K, AIM-7F and AIM-7M (Advanced Monopulae Saeker) 
air-to-air missiles die being developed and p\x>cured for use on the F-15 under PE I27161F, Tactical Air Intercept 
Missiles.    The Jünt Tactical Information Distribution System (JTIDS) is being developed for use on multiple aitcraft 
including the ?-l5 undei PE #64754F, JT1D6.    The Advanced Medium Range Air-to-Air Missile is being developed under 
PEs M314F and 63370FfcN.    Generic radar software algorithms, applicable to programmable signal processor radars, and 
Mil-Std-17^0 computer software intrrfa^.fc are being developed under PE I6.201F, Aircraft Avionics equipment Develop- 
ment, for possible use in the ?-15 and otiier fighter aircrjft. 

<u> ggg Ffc^öftteD BY:    Tt>e F-15 development program is being managed by Lhe F-15 Program Office, Aeronautical 
Systems "Division, Wright-Patters«! Air Force Base. OH.    McDonnell-Douglas Oorporat-on, St. U-jJ»   MO, is the prime 
a>ntiv*ctor for development anc* production of the F-15 aircraft.    Pratt 4 Whitney Division of the United Aircraft 
Corporation, West Palm Beach, FL,  is the engine contractor.    Hughes Aircraft Company, Culver City, CA, is the radar 
subcontractor,  to McDonnell-Douglas Corporation. 
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Project: »0131 
Program Element: #27130E 
DOD Mission Area: Counter Air #221 

(U) PROGRAM ACCCMPLLStMENTS AND FUTURE PROGRAMS: 

Title:    F-15 A-D 
Title:    F-15 S^uadronfe 

Budget Activity:    Tactical Programs #4 

*•  (u)    FY 1980 and Prior Accomplishments:   The F-lb its an outgrowth of the F-X program which originated in 1965 
with an Aeronautical Systems Division effort to develop a "representative" F-X design.    This effort culminated in an 
advanced fighter point-design study released in July 1966,    While the Concept Formulation Package for the Advanced 
Tactical Fighter (F-X) was approved by the Secretary of the Air Force in August 1967 and supplemented in August 1968, 
significant controversy remained over F-X design criteria.    Ihe question of flexible versus specialized (air super- 
iority) capability was deferred to the contract definition phase for a final tradeoff decision.    In September 1968, 
Requests for Proposal were released to industry; four responses were received.    In December 1968, contracts were 
awarded to three of these manufacturers for -contract definition* of tiie aircraft.    B*sed on its technical and cost 
proposal, McDonnell-Douglas Corporation was announced -winner* of the F-X competition in December 1969.   Airframe, 
engine and avionic requirements were specified and McDonnell-Douglas charged with overall system responsibility for 
the development and production of the F-15.    Earlier, in August 1968, Air Force had relaa&id contracts for advanced 
engine development.   After evaluating the proposals of two manufacturers, the Air Force selected Pratt i, Whitney air- 
craft in March 1970 to develop and produce the F-15 engine.    Finally, McDonnell-DougJas awarded a subcontract to 
Hughes in September 1970 for development of the F-15 radar.   The remainder of tfeis f»ragrar*i summarizes the signifi- 
cant events in the F-15 program from the beginning of full scale development in January 1970 to date.    The air vehicle 
critical design review and the avionics equipnent development review were completed in April and June 1571, respec- 
tively,    rrom July 1971, efforts were directed to fabrication of components and flight best airplanes and extensive 
ground testing of subsystems.    Three demonstration milestones were completed in February 1972, including the Engine/ 
Inlet Compatibility Test, tije Structural Test Major Subassemblies, and the Engine Preliminary Flight Rating Test 
(PFRT) Milestones.    To obtain increased engine efficiencies over the PFRT engine (Series I confi^iration) the Air 
Force decider,  in March 1972, to use the alternate design being carried as & oarallel effort.    This engine became 
Series II, the configuration planned for Military Qualification Teste and subsequent production.    Cn 26 June 3972, 
at the "Roll Out" ceremony, the F-15 was officially chrisbenad the "Eagle*.    First flight occurred on 27 July 1972 
beginning a highly successful flight test progr&m.    The flying qualities Air Force Preliminary Evaluation was 
completed in September 1972, with favorable results.    The initial Airborne Avionics Performance Milestone was 
completed on 2 December 1972.    Two structural demonstration milestones were completed in January 1973, including the 
Fatigue Test One Ufetu» and Static Test to Critical Conditions.    The Defense Systems Acquisition Review Council 
(DSARC) held on 15 February 1973 approved production go-ahead for the first F-15 wing,    The F100 engine endurance 
qualification test, delayed beyond planned completion date of February 1973 by technical problems, was successfully 
completed on 12 October 1973.    All major structural testing milestones were met when the ratigue tests to three and 
four lifetimes were completed in October 1973 and February 1974, respectively, and static tests for the majcr critical 
conditions were completed in March 1974.    The increased production rate tooling DSARC was held on 17 January 1974 
and approval was granted to proceed with the F* 1974 production of 62 aircraft and foi the purchase of the increased 
tooling to produce it.    The Air Force Development, Test, and Evaluation began at Edwards AFB in February 1974.    *!he 
second wing DSAHC was held on 15 October 1974 aid approval wars given for the FY 1975 procurement Of 72 aircraft. 
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Project:    #0131 'XItie:    F-15 A-D 
Program Elen^nt:    #27130F Title: F-15 Squadrons 

DOD Mission Area:   Counter Air #221 Budget Activity™ Tactical Programs #4 

The first two production aircraft were delivered to Tactical Air Command in November 1974.    The External Stores 
Flutter Release Milestone was completed in August 1974.   With the exception of a single aircraft conducting limited 
armament follow-on testing, all contractor Development, Test and Evaluation was completed in November 1974.    F-15 
Follow-on Operational Ttest and Evaluation started in March 1975 and was completed in July 1976.    All hi$h angle-of- 
attack and spin testing was completed in August 1975.    The Initial Operational Capability (IOC) for the first training 
squadron was delayed fiom July 1975 to September 1975 due to a strike at McDonnell-Douglas.    The ICC for the first 
operational squadron was in October 1976. 

(U) The Equipment Qualified Milestone was completed in March 1977 &nd the Aerospace Ground Equipment In-Place Milestone 
was completed in May 1977.    Flight evaluation of the Air Intercept Missile Evaluation/Air Combat Evaluation changes to 
ti« computer software, of F-15/F-16 radar mutual interference test«, and of the AIM-9L integration effort was completed 
in 1978.    Air Force Development, Test, and Evaluation (AFOT&E) of the ÄN/AIÄ-56 Radar Warning Receiver "Nt** Threat" 
program was completed in 1978.    Contractor Development, Ttest, and Evaluation (Cm* El and AFDT&E of t^ Jet Fuel otarter 
air start capability was completed in 1978.    Development of the F-15 C/D model witn Production Eagle Package 2000 
improvements (2,000 lbs additional interred fuel, provisions for confotmal fuel tanks, and capability for higher take- 
off gross weight), was initiated in mid-1976 and continued into 1980. Development and test of the radar programmable 
signal processor (PSP), which began in 1978, also continued through 1980.    In October 19t<0, a i-SP operational flight 
tape vas released duplicating the current hardware radar functions and adding doppler bea/ts sharpening for a 10:1 reso- 
lution improvement and additional electronic counter countenteasures against velocity gate stealers.    To verify the 
12,000 lb higher takeoff weight capability of the ^15 C/D models and to demonstrate AIM-7/F-15 conformal fuel tank com- 
patibility, a joint USAF/Israeli Cooperative Flight Test Program VäS initiated in mid-1980.    FY 1980 efforts also 
included flight test evaluations of electronic warfare haiviware/softwar* threat updates and integration/certifica- 
tion tests of improved air-to-air weapons (AIM-9M and AIM-7M*.    FY .1981 RDTfcE included effort« for flight test, for 
air vehicle updates arad for general management and engineering support.    Ptimary flight test efforts included evalua- 
tion of electronic v*iifare and radar software updates, genera tea in response to clanging Soviet Jireats, and continued 
certification efforts on the conformal fuel tank.    Earlier tests verified the aircraft's 68,000 pound gross take off 
weight capability with the  xmformal tanks.    Air vehicle updates include:? continued development and integration of 
radar programmable «ignal processor capabilities, ftuch as ftrack-while-scan, passive ranginu, and additional Electronic 
Counter Countermeasure features; jet fuel starter improvements for increased air start capability; and improvements 
to various aircraft avionic weapon interfaces. 

2*  *u>    FY 1982 Planned Program:    FY 1982 RDT&E funds will be used to continue confutmal fuel tank certification 
tests; to continue integration of radar PSP improvements into the f-15; to continue flighe testing of radar, electronic 
warfare, and weaporui updates; to initiat*» F-15/.VJvanced Wsdium Far-^j Air-to-A.r Mi&siXe (AMRtVttt) integration and 
compatibility testsj and for management and engineering support.    Thea^ avionics» and araament improvements are grouped 
into a cost effective, comprehensive Multi Staged Improv»iaaent Prcgraa (KSIP). 
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Project:    lOiJl 
Program Elements    »27130F 

OOD Mission Area«    Counter Air #221 

Titles    F-15 A-D 
T^tle:    F-15 Squadrons 

Budget Activity:    Tactical Programs #4 

3.  (U)    *Y 1983 Planned Program»    The Multi-Staged Improvenent Program, initiated far the F-lc with FY 82 funding, 
was designed to address specific capability requir clients essential to meet the late 1580s and 1990s threat.   The 
stages include developnant of improved weapon system interfaces hardware and software improvement a; production 
incorporation of th3 new capabilities? and retrofit of the system impncr^mönts to aircaaft already in the fleet.    The 
improvements fall into several generic areas; target acquisition, identification and destruction; command and control; 
and self protection.    These changes are specifically directed towards maintaining the F-l5s air superiority capability 
against the numerically superior and technologically improving Soviet threat.    These developments will provide the 
F-15 with capabilities required to meet the expanding threat by utilizing available technology in combination with 
F-15 growth potential and adaptability. 

(U) The expanded funding requirements for PDT&E associated with the FY 1983 program represent efforts to maintain 
ijSAF force strength without more expensive developnent efforts which could not be realistically fielded in the near 
term.   The planned program efficiently and effectively extendr the F-15 operational effectiveness and utii ity.    The 
Air Force has identified the requirement for additional F-l5e to correct t'rategic defense force deficiencies, 
modernize tactical forces, and    reach force structure goals.   The F-15 offers the flexibility and potential  to fulfill 
worldwide air combat tasks, ami the USAF is identifying the best configuration, given force strxture and fiscal 
constraints. 

FY 1984 Planned Program:    A number of M5IP development items will reach dunDnstration/vaJ.idation/r«rtifi- 
>3 Initiation of production incorpo&atioi   and retrofit.    Efforts include integration of 

4.  (Ü)   ___ 
cation st&ges prior to FY 1961 
the Programmable Armament Control S*?t and inter race developnent with AMRAAM, JTID6, and AIM-7M; continued develop- 
ment and test of tleccronic warfare updates; and design/developtent of oomrrunications command and oontrol  interfaces. 

*•   '{]}    Program to Qompietiort    Tnis is a oantinuir-} pv^lK.    The FY 1.985 - 19*27 FOrkE funding wi» 1 be used to 
continue integratior of improveT>sdrdware and aoftÄr«; radar air-to-air arsi BOCM features into the F-15; to compAefce 
F-15 armament systems integration; ami for flight test of radar, electronic warfare and weapons upiabej.    Funds 
continue F-15/AMJ&AM integration; and continued mission support,  flight test, a*<d other activities.    The total  program 
procurement reqjuest has also incieaaac between the two budget submissiors.    The Air ?brce identified planning in the 
FY 02 Amended Budget to significantly ii .crease F-15 aircraft procursf»n:.    The FY 83 budget raises F-15 production 
to a more efficient rate and provides for advanoe procurement to support a logical  FY 84/FY 85 procurement increase 
to 60 and 96 aircraft respectively.    This results in ccnsiderabi 3 efficiencies (TY $300M) due to more efficient 
rates in the total proeirement planned through tht FYDP of 1107 F-15 aircraft (729*378).    The increased rate coincides 
with ^ha orderly incorporation of production avionics developed to iqprowj the F-15 its mission scenarios. 
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Project: »0131 
Program Element: »27130F 

DOD Mission Area: Counter Air #221 

6. (U) Milestones: 

Title:    F-15 A-D 
Title: F-15 Squadrons 

Budget Activity:    Tactical Programs »4 

fete 

A. Award Total System Development Contract 
B. Preliminary Design Review 
C. Critical Design Review 
D. Bigine Preliminary Flight Rating Test 
E. First Flight 
F. Lo»*g Lead Release (Production Approval) 
G. First Wing Full Release 
H. &*jine Qualification Test 
1. Fatigue Test-3 Lifetimes 
J. Increase Production Rate 
K. Begin Air Force Development, Test, and Evaluation 
L. Fatigue Test-4 Lifetimes 
M. Fjcond Wing Release 
N. First Aircraft to Tactical Air Goramand 
0. Initial Operational Capability (First Tng Sq) 
P. First 'JSAFE Operational Unit (Bitburg AB, FRO) 
C. First F-15C/D Aircraft Delivered (Kadena AB, JA) 
R. First PACAF Operational Unit (Kadena AB, Jti) 
S. First Programmable Signal Processor Configured Radar (Camp Ntew Amsterdam, NL) 
T. First AMRAAM Firing (ünguided* 
U. MCAIR IKfcD Synthetic Aperture Radar (SAR) Demonstration (Volk Field) 
V. First AMFAA'4 Guided Laurvh 
W, First ADIfcC Conversion (Lsngley AFB, Vfe) 
X. MCAIR IR&D SAR Weapons Delivery Evaluation (Eqlir *FB, Fl) 
Y. USAF Tvn Flight Evaluation of SAR Demonstrator (Bgl in AFB, FL) 
2. Upgraded Radar Software Operational Flight Program (OFP)  (ßCGM, Raid Asse&saent) 
a. upgraded Räder Sortwart* OFP (Long Range Search, TWS, Display) 

January 1970 
September 1970 
April 1971 
February 1972 
July 1972 
October 1972 
February 1973 
October 1973 
October 1973 
January 1974 
February 1974 
February 1974 
October 1974 
November 1974 
September 1975 
April 1977 
July 1979 
August 1979 
June 1980 
June 1980 
Ju**~Oc*t 1981 
November 1981 
January 1982 
Jan-Mar 1982 
Mirci» 1982 
June 1982 
March 1983 
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Project:    »2858 
Project Element: I27130F 

Title:    F-15 Derivative 
Title:    F-15 Squadrons 

DOD Mission Area:    Counter Mr #221 
__ Squad,, 

Budget Activity: "Tactical Progams #4 

(U)    DETAILED BACKGROUND AMD DESCRIPTION:    The USAF has stated requirements for increased quantities of around-the- 
clock air-to-surface tactical aircraft capable of under-the-weather attack, to counter the increasing capabilities of 
threat systems which can operate in the air at low level and on the surface in poor weather conditions.   The current TAF 
capability to peform adverse weather missions is extremely limited ana only aircraft equipped to operate in si h 
condition can satisfy the operational need.    The aircrew workload to accomplish low altitude, under-the-weather weather 
navigation, penetration and attack tasks with state-of-the-art automation/integration will require two crewmembers. 

The F-lll is today the only aircraft capable of providing all weather air-to-surface capability with extended long range. 
As the dual role F-4, which performs shorter range air-to-surface missions, is retired, replacement aircraft are required. 
In order to minimize the expenditure of development funding, derivatives of aircraft now in production offer an affordable 
alternative to satisfy under-the-weather mission requirements. 

The proposed F-15 derivative is a near term/low risk option for meeting around-the-clock air-to-surface mission require- 
ment anu incorporates avionics provisions for the under-the-weather mission.   The contractor has initiated developnent 
of this configuration by IRfcD.    The additional capability does not require any structural modifications, nor are current 
performance capabilities degraded.    The effort is largely involved with incorporation of state-of-che-a* t displays and 
controls; the aoftware integration of air-to-surface modes into the radar and armament control system, and development 
and integration of improved air-to-surface armament interfaces. 

<u>    RELATED ACTIVITIES:    PE 2713% F-16 Sfjuadrons, Project 2385. 

*u*   WORK PERFOHiED BY:    The ?-15 derivative development program will be managed by the F-15 Project Office, Aeronautical 
Systems Division,"Wright-Patterson Air Force Base, OH.    Contractors involved regain unchanged.    McDonnell-Douglas 
Corporation, St. Louis, MO, is the   -rime contractor for developnent and production of the F-15 aircraft.    Pratt k 
Whitney Division of the united Aircraft Corporation, West Palm Beach, FL,  is 'Jhe engine contractor.    Hughes Aircraft 
Co«4*iny, Culver City, CA produces the radar. 

(U)    PROGRAM ACCOMPLISHMENTS AND F17IURE PROGRAMS: 

*•    *'*    FY 1981 and Prior Accomplishments:    McDonnell-Douglas, the aircraft prime contractor,  initiated though 
JKkD a series of demonstrations of F-15 air-to-surface capabilities utilising one of the original F-15 two seat proto- 
type aircraft.    These demonstrations included weapons delivery,  improved radar air-to~surr*ce features and rear seat 
integrated .««aixms systems operator controls and dispi&ys. 
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Project:    |28S8 Title:    F-15 Derivative 
Program Element:    »27130F Title:    F-15 Squadrons 

DOD Mission Area:   Counter Air 1221 Budget Activity:   Tactical Programs #4 

2.    (U) FY 1982 Planned Program:    The USAF requested $32.8M to initiate development of avionics and armament inter- 
faces u) improve F-15 air-to-surtace capabilities in a derivative aircraft.    These funds were not provided by the Congress 
ar*i authorization for development of an F-15 air-to-surface derivative was withheld pending satisfactory explanation by 
tlie USAF of its total air-to-surface requirements.    The USAF plans to respond to the Oongress during the second quarter 
of the fiscal year.    If the Congress authorizes the Air Force to initiate the derivative development, funding as 
available, will be used to demonstrate air-to-surface flight performance capabilities and initiate planning tor develop- 
ment of necessary avionics and armament interfaces. 

3*    *u) F* 1983 Planned Program:    The RDT&E funding requested would initiate efforts associated with demonstration 
f of F-152 derivative flight performance characteristics; analysis of required avionics and armament tradeoffs; development 

of avionics and armament interfaces; and final definition/deveiopment of missionized weapon systems operator station. 
The progras has been restructured due to the FY 82 funding denial and plans for a.i F-15/F-16 derivative comparative flight 
demonstration. 

4.    (U)    ry. 1984 Planned Program:    Air-*20-surface avionics and armament interfaces nould enter validation/verifi- 
cation performance demonstrations.    Preproduction avionics LRJs would be installed in an F-15D aircraft (identical to 
the F-15E in «*irfrarae configuration) to accomplish thes*» tasks. 

5*    *u* Prcxjra"i to Completion:    The FY 1985-1986 funding would be used to complete validation/verification of 
derivative model avionics and armament e*juipment changes. 

6.    (U)    Milestones 

1. USAF Presentation of Air-to-Surfaoe Requirement NLT Mar 1982 
2. Initiate Derivative Flight Performance Demonstration MLT Jul ;982 
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Budget Activity: Tactical Programs #4 

Program Element:  27130F P-15 Squadron» 

Tea*: and Evaluation Data 

(U) The F-15 teat program was composed of Contractor Development Teat and Evaluation (CDT&E), Air Force 
Development Teat and Evaluation (AFDT&E), Air Pirce Initial Operational Tee?, and Evaluation (IOT&E) and Follow-on 
Test and Evaluation.  The purpose of CDT&E art1 AFUI&S win to provide necessary tei t and analysis data to at sure 
that an operational air superiority weapon system would be available at the earliest practical time.  Teat 
objectives addressed compliance with specifications, established performance capabilities, aasessed handling 
qualities, etc.  IOT&E was conducted throughout Development Teat and Evaluation (DT&E) to evaluate the operational 
capability and suitability of the !*-.!5 weapon system. A portion of Tsctlcal Air Command's (TAC) I0T4E Involved 
their participation In eleven system/subsystem F-15 Air Farce Preliminary Evaluations (AFPZ). Additionally, 
seven system/subsystem Initial AFDT&E uere conducted to permit Air ?orce Plight Teat Center and TAC pilots to 
evaluate contractor fixes of mandatory correction items discovered durlag AFPEs snd to satisfy early Air Fotce 
developmental and operational teat objectives.  Eighteen F-lSAs sad two F-151e (two-sea: version) were dedicated 
to the DT4E/IOT&E testa. 

1• Development Test jsnd Evaluation: 

(U) As or 30 September 1981, the USAF and McDonnell Douglas DT&E t..st teams hsd sccumulated 8885 tea 
flights and 10590 flight hours on F-15 teat aircraft during the 110 «untha of F-15 DT&E.  during CY 1578 and 
CY 1079 Included Tactical Electronic Warfare System AFDT&E, Air lntercf.pt Missile Evaluation/ Air Combat 
Evaluation computer software change evaluations, F100 engine stall/stagnation rnnd  component improvement tests, 
F-1S/F-16 r-Jar mutual Interference teste, improved 2UKH ammunition teste, programmable signal processor 
CDT&E, F-15 C/D model DT&E, «n4 numeroua p^iu.u lone of wear-on system improvements dealgned to sstisfy recom- 
mendatiens resulting from earlier testing. Th« remainder of this paragtaph summarises the significant 
DY4E accomplishment* in th* F-15 progran from the beginning of full scale development in January 1970 
ro date.  In« air vehicle critical design review and the avionics equipment development review were completed 
in April and June 1971, respectively.  From July 1971, efforts were directed to fabrication of components sad 
flight test airplanes and mstmaslv* ground testing of subsyscjms.  Tare« mmmtemmtrat ion milestones were completed 
i\  February 1972, inci ding the Engine/Inlet Compstlbillty Test, the Structural Trat Major Subs»*e*blies, and 
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the Engine Preliminary Flight Rating Test (PFRT) Milestones. To obtain Increased engine efficiencies over 
the PFRT engine (Series 1 configuration) the Air Force decided» in March 1972, to use the alternate design 
being carried as a parallel effort. This engine became Series 11, the configuration planned for Military 
Qualification Tests and subsequent production.  F-15 first flight occurred on 27 July 1972 beginning a highly 
successful flight treat program.  The flying qualities ÄFPE was completed in Sentember 1972, with favorable 
results. The initial Airborne Avionics Performance Wllestont was completed on 2 December 1972. Tvo structural 
demonstration milestones were completed la Januar/ 1973, Including th*i Fatigue Teat One Lifetime and Static 
Teat :o Critical Conditions.  The F100 engine endurance qualification test, delayed beyond planned completion 
date of February 1973 by technical problems, was successfully completed on 12 October 1973. 

AH major structural testing milestones were met when the fatigue tests to three and four lifetimes 
were complete?* tu  March 1974. The Air Force Development Teat fir 1 Evaluation (AFDT&E) began at Edwards AFB in 
February 1974. The external Stor^e Flutter Release Milestone waa corplit.ed i:i August 1974  With the exception 
of a single aircraft conducting lintltec1 arsasonc follow-on testing, all Contracted Development, Test, and 
Evaluation (CDT&E) was compieied In November 1974.  All high angle-of-attack and pin testing waa completed in 
August 1973.  The Equipment Qualified Mil*«tone was completed in March 1977, and the Aerospace Ground Equipment 
In-Place Milestone was completed in May 1977.  Flight evaluatlun of the i.ir Intercept Missile E/aluation/Alr 
Cotabat Evaluation changes to the computer software, F-15/F-16 radar mutual interference tests, and the AIM-9L 
integration effort was completed in 1**78.  A*DT*S of the AN/A!Jt~56 Radar Warning Receiver "New Threat- program 
was completed and an interla flight test report published in 1978.  The New Threat» conalated of three major 
Improvements. One feature allows »he ALÄ-56 to sort out and analyze 

capability.  A second modification gives increased capability to 
detect threats that are _ Ti.e final change, termed 

Successful operation of the w^re demon- 
strated.  However, the software tape still had New Threat*" re la ted problems as well as pome carry-over deficien- 
cies from the current Operational Flight Program. Further development »"»d testing waa required before release, 
in 1978, CDTtg *~&  AFDT&E of the Jet lud Starter air atart capability waa completed. Testing under the F100 
Engine Component improvement Program, including solution» to the F100 atall/stagnation problem» continued 
throughout 1*79 and 1980. The susceptibility of the F100 cngl.'e 'o compreeaor stall? followed by stagnations 
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and the resultant durability probleuc have been areas of major concern. With incorporation of planned fixes, 
all of which have been tested, the previous F-15 stall/stagnation rate of 1.0 incident per 1C00 engine flight 
hours war reduced. Development and test of thr 7-15 C/0 model, Production Eagle Package 2000 Improvement 
(2,000 lbs additional Internal fuel, provisions for conforms! fuel tanks and capability for higher takeoff 
gros- weight), which was initisted in mid-1976, war completed In 1980.  CDT&K and AFDT4E of th« C/D tsodel 
began in February and May 1979, respectively. CDT&E of the improved monopulse AIM-7M begin in October 1379. 
Finally, development and test of the programmalle signal processor 'PSP) for tha F-15 rada , which began in 
1978, continued into 1982. While containing some uinor discrepancies, the first PSP operational flight program 
delivered in Hay 1980 watt as good or better than current aircraft radar capabilities. The discrepancies were 
corrected with a tape revision in October 1960. The development of the Raid Assessment Mode (RAM) took longer 
than originally expected. Radar Incorporation of the HAM occurred In Hay 1981. Maintainability and reli- 
ability testing of the F 15 W apon System was a special subject of Operation«! Test and Evaluation as dls-ur^d 
baow. 

2.  Operations! Teat and Evaluations: 

(U)  Initial Operational Test and Evaluation (IOT4E):  The F-15 10TSE was part of a combined IOT&K/Air 
Force and contractor Development Test and Evaluation (CT4E) conducted at Edwarde AFB, CA, using data from 
contractor and Air Fore* DT&E jorelca flown July 1972 through 30 June 1975.  The Initial Operational Test and 
Evaluation (IOT&E) was USAF directed, Tactical Air Command conducted, and Air Force Teat and Evaluation Center 
monitored. The IOT&E provided estimates of system operational effectiveness *nd  snltebl'lty 1n  support <>£ 
t*fensa System Acquisition Review Councl; decisions relsted tu increased production r*te. Specific teat 
objectives addressed botn air-to-air and alr-tc-grcuod mission roles.  4460 sorties were flown la the 2.5 
year effort» Major findings were: 

(I!) The aircraft had superior handling and t.'ight characteristics.  Improvements *r-.r« requested tc 
cockpit situstion awareness cueing to assJst pilots in taking full advantage of the aircraft ce;iblll:ies. 
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(U) Pilot workload was satisfactory, but certain fire control automation was requested for close-*n 
engagements. 

(U) AIM-7F/F-.15 interface was satisfactory. Carriage problems and cuslag error« wer® n^ted in AIM-9E 
testing. 

(Ü) F-15 was an effective platform for air-to-ground ordnance delivery. 

(U) The continual change of hardware and software throughout the test program precluded establishment 
cf a data base for reliability assessments. The immaturity cf the builtin-test and non-delivery of major 
segments of test equipment were m&jor limiting factors in the overall suitability evaluation. 

(U) Follow-on Test and Evaluation (FOT&E): The F-15 FOTÄE was an independent test and evaluation managed 
by r.he Air Force Test ard Evaluation Center (AFYEC) and conducted by the 58th Tactical Fighter Training Wing 
at Luke AFB, Arizona. The objectives of FOT&Z were to verify the operational effectiveness and suitability, 
which included assessment of the logistical suppcrtabilily, life cycle costir and identification of desirabl. 
modifications or tradc-off& for the production t-15 System. The FOT&E commenced in March 1975 and finished 
in July 1976 uMng a tctai cf 1111 F-15 sortieo ar1 approximately 900 support sorties. Evaluation sorties 
were flown by AFTEC and Tactical Air Coiacijnd pilots. Maintenance was performed by Air Force personnel. 

The F-15 was found to be an  excellent »<*a^n system for air-to-air combat. The long-rangr, look-doim 
capability of the radar wade it ext-emely effective in intercept operations and cllowed it to enter most engage- 
ments from a position of advantage. However* there were several major operational deficiencies identified 
during Follow-on Test and Evaluation which were i~lt to limit the full operational capability of the F-15A. 
The major operational deficiencies identified were ^1) unreliable fuel supply to the engines in the event of 
aircraft electrical failure, (2) fuel transfer pmblejs, (3) unreliable landing ga*r indication«! (4) fire 
control system problems and (5) Th« F-15 Program Office took 
action to correct each of these "deficiencies. Improvement* in the emergency boost pump ground check switch 
and the emergenc" power system are beJng incorporated into production aircraft end hava been retrofitted 
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into all previously delivered F-ISs t^ eliminate unreliable fuel faupply during electrical failures. Problems 
associated with fuel transfer pump malfunctions were corrected by providing more detailed information to the 
pilot on actions to be taken when a transfer malfunction occurs. A review was also initiated to determine 
whether additional cockpit cues of this malfunction were required. Action resulting from this problem was 
closed in April 19/7. The landing gear position indicating system was corrected by minor engineering changes 
^proved ir« October 1976 ani February 1977. Thes«» changes havs been in all production aircraft since February 

197 7 und were also retrofitted into all previously delivered F-15s. Fire control system problems were corrected 
by a central computer operational flight programs update. Finally, solution to the 
problem has beer identified and the fix was included in the _ 

(U) Testing indicated that tue F-15 would return from a mission capable of further missions 50 percent of 
the time. Experience shows that with the F-15C/D this to be 69.1 percent. Testing resulted in an estimate of 
40 maintenance manhours per flying hour.  Experience reflects 31.16 and 23.28 for the F-15A/B and F-15C/D 
respectively. Th<! manpower requirements necessary to support a 72 aircraft wing were estimated at appro:- 
Imately 1000 authorizations. 

In addition to the above testing, au Initial Operational Test and Evaluation (IOT&E) of the F-15 
Tactical Electronic Warfare System (TEWS) was conducted by the US Air Force Tactical Air Warfare Center, Eglin 
AFB, Florida. The t»sources of the Armament Devtlopment anl Test Center, the Naval Weapons Center, and the 
6512 Test Squadron, Air Force Systems Command were us id during the test.  The test was conducted simultaneously 
with Air Force and contractor Development Test and Evaluation (DT&E) from February 1974 through October 1976. 
The IOT&E, Air Force directed and Air Force Test and Evaluation Center monitored, was comprised of 325 sorties. 
The purpose of this IOT&E was to evaluate the capability of the F-15 TEWS to protect the aircraft against 
surface-to-air and alr-to-alr threats. Air Force personnel performed organisational level maintenance for 
the F-15 TEWS.  However, intermediate and depot maintenance support was accomplished entirely by contractor 
engineers and technicians using Interim special test e^ulpmenc Major conclusions were (!) basic system oper- 
ation was verified,} 
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(U) The TEWS has the potfcntial to give the fightev pilot an electronic warfare (EW) capability far superior 
to that of previous tact lea i EW tystero.-i.  A number of equipment det-ign changes and software modifications 
have be£n implemented to correct both the functional deficiencies and to provide additional capability. 
Triebe changes and icodifleations are currently being tested by the USAF Tacticax Air Warfare Center in an 
extension of the previous Development Test and Evaluation (DT*E)/Iiiitlal Operational Test and Evaluation 
(XGT&E).  A report addressing ongoing testing of Radar Warning Receiver (I'WR) tureat updates was published 
in late 1980, and a similar detailed review of Air Force Systems Command Countermeasures Dispenser Set (CDS) 
test activities was completed In the latter part of 1931. 

(Ü) An IÜT&E of the Overload Warning System (OWS) was conducted by the U.S. Air Force Tacrical Fighter 
Weapons Center, Hell is AFB, Nevada.  lae purpose cC this lOT&E was to evaluate the capability or the F-15 OWS 
to provide timely pilot warning of an impending aircraft overload condition. The OWS should riuuce F-15 
alrframe damage resulting from flight overload situations as well as permitting more effective employment of 
the F-15.  The OWS IOT&E report was related in March 1981. 

(U) An Improved coftm; e programmable version of the F-15 APG-63 radar signal processor entered in develop- 
ment in 1978.  Production units wem initially delivered tc the Air Force In May 1980.  The Tactical Air Command 
(TAC) participated in the Air Force Systems Command conducted DT&E of the improved radar.  Phase I of this 
DT&E was completed in April 1981.  TAC conducted a Qualification Operational Test and Evaluation to evaluate 
the operational effectiveness and suitability, supportabllity, and maintainability of F-15 aircraft equipped 
with the modified radar.  This test was completed In May 1981 and a final report was released in July 1981. 
During DT&E several deficiencies were addressed by Air Force Systems Command and contractor teams.  An initial 
version of the software program was delivered to t'.ie tactical forces in 1980 and an expanded version, including 
the raid assessment mode (RAM), vas released to the Tactical Ait Forces In May 1981. The modified APC-63 with 
fully developed software provides the F-15 with Increased electronic counter countermeasures (ECCM), improved 
target resolution, and the capability to expeditlously incorporate track-while-acan (TWS) and non-cooperative 
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target identification modes. 

3. Systems Characteristics: 

•»"he F-15 is an advanced tactical fighter developed for the air superiority mission. It is a twin 
engine, single place, fixed swept wing airplane characterized by high thrust-toweight and low wing loading 
for superior acceleration and maneuverability. The F-15 is equipped with a balanced mix of air-fo-air 
weapons, ranging from medium range all-weather missiles to rapid fire 20mm cannon and provides an outstanding 
capability against the postulated enemy air threat. 

A. Operational 

1. Max Mach No @ Altitude 
(Sustained/Burst) 

2. Max i-iach No @ Sea Level 
(Sustained) 

3. Design Maximum Load Factor 
(80% Internal Fuel), g 

4. Maximum Buffet-Free Maneuver g 
(0.8M, 30K ft), g 

5. Energy Maneuverability (Ps), fps 

a. 0.9M, 30,000 ft, jg, Mil Pwr 
b. 0.6M. 10,000 ft, 5g, Max Pwr 
c. 0.9M, 10,000 ft, lg. Max Pwr 
d. 0.9M, 10,000 ft, 5g, Max Pwr 
e. 0.9M, 30,000 ft, 5g, Max Pwr 
f. 0.9M, 35,000 ft, 5g, Mar Pwr 

DEVELOPMENT DEMONSTRATED 
ESTIMATE    PERFORMANCE 

2.3/2.5 

1.2 

7.33 

2.3/2.5 

1.16 

7.33 
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a. Technical 

1. Design Mission Take-off Wt, lb 40,000 41,491 
2. Take-off Wing Loading, lb/ft 66 68 
3. Uninstalled Thrust-to-Takt- 

öff Weight Ratio 1.1? 1.15 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  *?,7131F (64225F) 
DOD Mission Area: Close Air Support/Battlefield Interdiction.#223 

(Ü) RESOURCES (PROJECT LISTING): ($ in thousands) 

Title: A-10 Squadrons 
Budget Activity: Tactical Programs,#4 

Project 
Number Title FY 1981   FY 1982    FY 1983 

Actual „ Estimate   Estimate 

TOTAL FOR PROGRAM ELEMENT 34,796 13,947 6,488 

FY 1984 
Estimate 

4,845 

Additional 
To Completion 

5,776 

Total 
Estimated 
Costs  

493,852 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The A-10 is a single seat aircraft specifically designed for the 
Close Air Support (CAS) mission* High survivabllity is a primary design feature. It has b high velocity, rapid fire, 
30 ralllimeL^r(mm) gun for increased target kill effectiveness and can carry a large And variable external load of 
convention»?", ordnance. The A-10 is designed to operate In the European threat environment and Its primary mission is 
to attack targetü in close proximity to friendly forces In support of the ground battle. 

'u) BASIS FOR FY 1983 RDT&E REQUEST: Includes funds to continue minimal flight testing and laboratory and engineering 
support to resolve correction of service revealed problems. Continuation of the development of tha two-seat A-10B 
fainer configuration directed by Congress in the FY 81 Defense Appropriation Eill is incluied in the FY 1983 request. 
The request als.T includes A-10 peculiar LANTIRN Integration and improvements for potential avionics enhancements for 
self-protection. The FY 1983 RDT&E estimate was provided by the A-10 program office at Wright-Patterson AFB, OH and 
was based in part on contractor Inputs. 

(Ü) COMPARISON Wlih FY 1982 DESCRIPTIVE SUMMARY: 

FY  1981 FY  '982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
To Completion 

Total 
Estimated 
Costs 

RDT&E 
Procurement  (Aircraft)  1/ 

(Quantity) 

33,446 
623,600 

(6C) 

14,000 
550,900 
(60)2/ 

4,600 
0 
0 

y,200 
0 
0 

46 5,200 
* ,903,300 

(747)2/ 

OTHER APPROPRIATION  FUNDS: 

Procurement  (Aircraft)  1/ 
(Quantity) 

$13,500 
(60) 

235,900 
<20) 

360,700 
(2>)2/ 

0 0 4.940,500 
(727)  2 

If   includes initial spares 2/ Includes 14 two-seat A-10B trainer aircraft 
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Program Element:  I27131F Title: A-10 Squadron» 
DOP MlsaJjn Area: Close Air Support/Battlefield Interdiction,#223      Budget Activity: Tactical Programs,14 

(U) DETAILED BACKGROUND AND DESCRIPTION: The A-10 Is a socialized aircraft designed for the Close Air Support (CAS) 
«lesion. If, will replace aging or less effective aircraft In CAS. Studies performed between 1967 and 1969 led to 
a firm definition of the mission requirements and an optimized set of aircraft characteristics. The development of 
the A-10 was Initiated, ua!nb a competitive prototype approach, with "design-to-cost* management goals. The A-10, 
a single seat, twin turbofnn aircraft, Is designed to operate In the intense antiaircraft artillery (AAA) environment 
that is anticipated to be employed by enemy forces. The European threat environment includes a high dens'ty of 23 milli- 
meter (mm) AAA weapons, infrared heat seeking and radar guided surface-co-air missiles. The aircraft has been hardened 
to counter the Soviet 23mm weapons and will carry those Infrared and electronic countermeasures Vnown to counter Soviet 
surface-to-air missile threat. The A-10 has an austere basing and extended air loiter capability. This aircraft has 
both a standoff and clone-in capability to defeat en my armor. The A-10 will utilize the Maverick missile when standoff 
tactics art employed and the CAU-8 30mm gun for close-in attack of enemy armor. The \--10 is highly maneuverable and can 
carry a large and flexible external ordnance payload. 

(U) RELATED ACTIVITIES: The A-10 utilizes the General Electrie rF34~100 engine which is a modification of the TF34-400 
engine developed by the Navy for the S-3A (Anti-Suhmarine Warfare Aircraft), Program Element (PE) 24215N. The TF34-100 
engine was developed by the Air Force for A-10 application and includes several cost saving features. Tue A-10 Program 
Office and Navy have worked closely to ensure % high degree of commonality between both engine models. The A-iG is the 
first weapon system to use the C.J-8 30mm gun system, developed under PE 64605?. The A-10 Program Office had overall 
management responsibility for the uAU-<J; however, the gun program was transferred to Warner-Robins Air Logistics Center, 
Robins A?B, C&. Sacramento Air Logistics Center, McClellan AFB, C&, now has overall program management responsibility for 
the A 10 program. The cost of the gun development as related to integration and testing with the A-10 is borne by the 
A-10 element. The A-10 C to employs the Maverick AGM-65 (Tactical Alr-tc-Croanl Missile), PE 27313F. Weapon System 
Trainers for the A-10 were developed in PE 64227F. The Standard Inertlal Navigation System, developed under PE 64201F, 
is being Installed in the A-10. The $14.9H for PE 64201F is not shown in the A-10 RDT4E although the A- 0 Selected 
Acquisition Report has Included these costs In the A-10 Development. The Low Altitude Navigation and Targeting Infrared 
System for Night (LANTIRN) being developed under PE 63219F la planned for integration on the A-10 by a Class V Aircraft 
Modification. 

(U) WORK PERFORMED BY: The A-10 production progrcT is managed by the A-10 System Program Of tier, Aeronautical Systems 
Division, Wright-Patterson Air Force Base, OH. The prime contractor for ehe A-10 is Fairchild Republic Company, 
Karaingdale, L.I., NY. The CAU-8 30«« ga.i contractor is Genera* Electric, Burlington, VT. TIM TF34-100 engine is 
managed by the iian Antonio Air Logistics Center, Kelly AFB, Tx.  The engine contractor is General Electric, Lyon, MA. 
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Program clement:  #27131?: Tit'e- A-10 Squadrons 
DOD Mission Area  Close Air Support/Battle.leld Interdictlon.#223      ^ü,lBet Activity: Tactical Progr....#4 

(U) PROGRAM ACCOMPLISHMENTS AND Fl'TURg gjtOCgAMS: 

»lvl°rljrf.l3.L*^ 5^0,^eCffly*lyt" rh° *~10 "" Ml«ted f« oevlop-ent e. the result of . prototype ccpet- 
.1,. „,w ^ i?, f

e""^er V2:   Co""""1" ****—  •*»»•• ttat the A-10 would be .ore thsn twic. .. co.t-ef^c- 
.7.1    r^n ,  , " ' ia   "*»°rtln*   «r°un< f««« 1» • *«°P"n environ««.  DOD spprov.l ra. gr.ntad 
and the A-10 development contract, «ere awarded on 1 March 1973. The detailed de.^gn refinement of the A-10 began 

fabric. ionPi„ Januar» '«a V T"A"10° «V10»"" C°ntlOUed thrCU8" *- 1975' "" "'"« '•" •"'«=1« «««red fabrication In January i»74. In reaponae to Congressional direction on the PY lj;i budget, the quantity uf Develop- 
ment. Test «d Evaluation (DUE) aircraft in FT 1974 was reduced fro. ten to ,1. and a fly-off between th. £l0 and 
A-7 w«. conducted. The A-10 «a. declared the winner In June 1974. The first DT4E aircrsft was delivered £ Fahr.,!™ 

7   DT4E testing was initiated In Pebrusry 1,75 snd was co.pl.ted in SeptesLr 197*7. Ul\Z^rational ca'abm 
of the ftrat operating squadron was accompliahed In October 1977.  Follow-on DT4E testing of directed aircraft 
enhancement. (Inertia! Navigation System. Internal chaff/flare system snd ALR-49 r.d.r w.rnlng system) 1. In progress 

ftt'lTr.«,     V*. ."", bte" lnltUUd t0 P"Veni """1Ve 8U" «"«• fto" •««*»• th« -•»».      " fatigue test ng ws. initiated to verify change, required as a reault of more aev.re operational u..g« a. „ell „ 

deh;:irp.i:rw.:di„tioti.';'erde"s rhe f*tUue u"(m 600°ho"r< to 8oo°hour- The<~ *"o»^^.".""." 

2. (U) ZL)9MJ!l"!™±lS?M™- include, effort to provide minimum auat.lnlng flight test, lsborstory and enalneer- 

IvLniT '   "rVl" ,eV"Ud Pr0b1'"' lapr°V< th« —*»*—«-» «~t~l .y.tem. snd ev.Lt. poc."ül 
AUUud! M.ITT   A°r        T" ","•'":"•" "d •»"»*•""'» »» night/low altitud. environ««.. ,Jh .. low 
AUitud, Navigation snd Target!.,« Infrared System, for Night (UUfTIRN). The FY 19S2 RDT4E program funding i. unchanged 
The procu erne,, e.tl«t, ws, decreased by J315.0 .liüon a. a reault of reducing the qunn'tlty fro. 60 aircraft8 to 
20. The re.ultlng unit Uyaway coat lncreaaea 221 because of lower production rates. 

r«oi™ ^J^V1"^ ***&*■' °°ntInU<! ■lttl-U" """lnln* '"sht test, laboratory and engln.erlcg support to 
resolve service revealed profcl«.. improve .«munition storage and .hipping cont.in.r.. continue LAMTIEN integr.tIon 
and evaluate potential avlonlc. enhancement» for improved anlf-protecTto«. The FT 1983 BI«ZN.Ä 

.ncr.a.ed by $1.9 million for continued development snd test of th.'two-«.t A-10» tr.lnar a rc^fft £? procure«« 

Th re ".HL fVTZ V f ■*»"-,- ' "•«" «" »"«CM« :h. A-10 aircraft procur...nt throu.Ph A"VsT. 
IU.rn.ry "*,"'y "" inero*" 57i •bo»e th* « l»« ««" <"" *••« on th. FY 19E2 Oe.crlptiv. 

<..  (U)  FT19B4. .«•f^...?loAr.m:  Co,.cl.m.  „nimm suuelning flight test, .aboretory, and enelneeriu« eu. ort to 

;:;;i::d
s:ii";rj^^.prüMettö* äI

* *— —- - — >—*> SiÄrÄJSTiS 
ll    !".. !gS&y »0 wplttltti»  Follow-on development efforts ere planned thiou^h FY 1986.  wm r aHorte will 
generally be directed toward expanding capabllitie. and re.olving .«rvlce revealed problem.. 
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Program Element: #27131F Title: A-10 Squadrons 
DoD Mission Area: Close All Support/Battlefield lDtardlctlont#233     Budget Activity: Tactical Prograus,»A 

6. (U) Milestones: 

A. Award full-scale dev/prod contract 
B. Critical Design Review 
C. Complete GAU-8/A prototype demonstration 
D. Production Readiness Review 
E. DSARC IIIA & long lead production release 
F« Engine Qualification Test Complete 
G. Firet flight DT&E aircraft 
H. Fatigue test one lifetime complete 
I. Flrat Single-Seat Production Aircraft Delivery 
J. DSARC HIS major production decision 
K. Initial Operational Capability 
L. Activate USAFE Base 
H. First Two-Seat Production Aircraft Delivery 
N. Complete Follow-on Development Program 

*  Date presented in Fiscal Y-»ar 1982 Descriptive Summary 

(Ü) Explanation of Milestone Changes 

M.  Delivery of first two seat aircraft delayed as a result of restructuring the A-10 production as 20 aircraft in 
FY 82 and 20 in FY 83. 

7. (U) Resources:  N/A 

8. (U) Comparison with FY 1983 Budgat Data:  N/A 

DATE 

Mar 1973 
May 1974 
May 1974 
hay 1974 
Jul 1974 
Oct 197* 
Feb 1975 
Oft 1975 
Hov 1975 
Feb 1976 
Oct 197 
Jan 1979 

*(Dec 1^3) Apr 19*4 
Sep 19€6 
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Ptogram Element:  527131F Title: A-10 Squadron» 
DoD Mission Area: Close Air Support/Battlaffeld Interdiction,f223       Budget Activity: Tactical Programs,#4 

1. (U) Development Test and Evaluation: In 1966, the Chief of Staff of the Air Force directed that action be taken to 
develop a new aircraft specialized for the Close Air Support mission. This direction reflected the need for an aircraft 
which would replace aging or less effective aircraft used in Close Air Support and to provide optimum Close Air 
Support at least cost. This requirement urlll exists and is being satisfied %y the A-10. The development of the A-10 
was initiated, using a competitive prototype approach, with "design-to-cost" management goals. On 28 February 1973, 
the Department of Defense approved the development of the A-10 and the Air Force awarded contracts to Fsirchild 
Republic Company (alrframe) and General Electric Company (TF34 engine) for this effort. 

(U) An extensive review of the A-10 program was accomplished In July 1974 to determine if the A-10 was ready tc enter 
low rate production. A detailec assessment of the test program and a review of the A-10's production readiness pasture 
were made. The results of this review culminated it» the approval to procure 52 A-10 production aircraft. 

(U) The TF34-100 engine completed qualification testing in October 1974. The two prototype aircraft continued to 
support the development program until June 1975. The first of six Development Test and Evaluation aircraft was deliv- 
ered in February 1975. These aircraft were used to teat the fallowing areas: aerodynamics, performance, freedom from 
flutter, 100 percent air loads, armament systems, suboystems, cllmatfc/adverae weather testing and initial opera- 
tional tests. The performance thresholds were met or exceeded with the exception of forward airstrip takeoff and 
landing distance. These parameter values were assess :d and found to have little Impact on the A-10*s operational 
utility. All major test milestones required prior to the full rate production decision were accomplished. The bomb 
and strafe accuracy tssts demonstrated the A-10's fsc^llcnt weapon delivery capability. The A-10 technical risks were 
minimized prior to production go ahead. 

(U) The static test article has successfully deiaoaatrated freedom from permanent deformation at design limit load 
and the ability to withstand ultimate strength (1.5 times limit load). Th« k* 10 was certified to 6000 hours service 
life in May 1976; however, current operational usage is mo;e severe thai« originally forecast resulting in a service life 
of 4500 hours. The cold work ot approxlmit&ly 1400 fastener holes in the center win* section is required to achieve »t 
least 6000 hours based on the current, more severe operational usage. Three fatlgu* tea* failures following the certifi- 
cation confirmed the cold work of the fastener holes in the center wing section and resulted in a decision to thicken 
the outer wing section skin panels to extend the wing life to S000 hours. Addition«! testing is being conducted to 
validate an 8000 hour service life with the more severe operational usage. 

(U) In June 1978 and again in the summer of 1979, engine rollbacks during gunflrlng were experienced An extensive 
fHght tett investigation was Initiated and interim and permanent solutions are being develope« The interim solution 
provided continuous engine ignition whenever the gun is fired. Continuous eng'ue ignition and regularly scheduled 
engine water washings have eliminated engine disturbances during gunfirln& Two solutions whlrh divert the hot gun 
gases away from the engine are >elng tested prior to incorporation on all A-lOs. 
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Program Element:  »27131F Title: A-10 Squadrons 
DoD Miaaion Are«: Clooe Air Support/Battlefield Intcrdiction>#223       Budget Activity: Tactical Programs,#4 

(U) Follow-on Develo-ment Test and Evaluation testing of selected enhancement*, (internal chaff/flare, lnertlal naviga- 
tion system, improved ALR-69 and night/low altitude avlonlcu) is now in progress. The Research, Development, Test and 
Evaluation aircraft have been modified to logistics supportable configurations. These aircraft will be used witMn Air 
Force Systems Command foi follow-on testing requiring the use of A-10 test bed aircraft. 

2. (U) Operational Test snd Evaluation: Phase I Initial Operational Test and Evaluation of the A-10 was con? v ed in 
conjunction with Development Test and Evaluation of the prototype YA-10 aircraft from March 1973 through June 1975. 
Phase II Initial Operational Te*t and Evaluation, using six preproductlon aircraft and later thre» production aircraft, 
began In April 1975 and was completed In March 1976. Limited aircraft availability prohibited evaluation of mult!ship 
employment concepts and tactics; however, adequate data were available to make an assessment of the A-IOA aircraft. 

(U) The combined Development Test and Evaluation/Initial Operational Test and Evaluation for the preproductlon aircraft 
was conducted at the Edwards Air Force Base, Ceorge Air Force Base, and Nellla Air Force Base ranges. An Air Force 
Test and Evaluation Center test team composed of personnel from Air Force Test and Evaluation Center, Tactical Air 
Command, Air Force Logistics Command, and Air Training Command conducted the Initial Operational Teit and Evaluation 
portion of the test. The puroose of the Initial Operational Test and Evaluation was to evaluate the operational suita- 
bility and operational effectiveness of the A-10 ^reproduction aircraft. Missions were flown to evaluate the aircraft, 
airborne performance, and handling qualities; pilot workload; air refueling capability; weapons delivery accuracy; 
defensive combar maneuvering capability; And night/weather operations. ?n addition, the close air support missions 
(»• pport of troops, convoy escort, preparatory attacks, arme*1 reconualssance, and combat search and reacue) were evalua- 
ted. The interface of the GAU-8 gun wUi the A-10 was a primary objective. Data were fathered and analysed to evaluate 
the A-10 sjrvivabiiity, reliability, maintainability, logistic supportsbllity, and maintenance training requirements. 

(U) Pol low-on Operational Teat and Evaluation was accomplished in two phases. Phase I, conducted by Air Force Test and 
Evaluation Center *xid the »55th Tactical Fighter Wing, commenced in August 1976 and waa completed In February 1S77. Thia 
phase involved six production aircraft flying 338 sorties. Test locstlon was Davis-Monthan Air Force Base wirb deplcy- 
aents to Nellla Air Force Base and McChord Air Force Save for accomplishment cf aurgs and low visibility test objectives. 
Based on the results of phaae ' Follow-on Test and Evaluation, Air Force Teat and Evaluation Center has concluded that 
the production A-IOA can perform the close air support mission better than any existing aircraft in the United States 
Air Force inventory. Although sane aircraft performance thresholds were missed, the overall performance ia aatlsfactory 
in the coauxt of tailoring loads and tactic* to thjt specific missions* Primary weapons include the ACK-65 Maverick 
missiles atd tht- Mi aillim^ter gun. The 30 millimeter gun la a suj^rior weapon when attacking current and projected 
Warsaw Pact fro*: »l^e armor.  Excellent accuracy is ach!eved evrsn wham firing beyond 40C0 feet sleut range. 
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Program Element: #27131? Title: A-10 Squadrons 

DoD Mission Area: Close Air Support/Battlefield Interdlctlont#223       Budget Activity: Tactical Programs,#4 

(U) Lack of sophisticated avionics has relegated the aircraft to daytime usage In e high threat environment. With low 

altitude target ingress, dead reckoning navigation causes an excessive pilot workload. Therefore, an inertia! naviga- 
tloncl systea is needed. An initial navigation system was introduced in proouccioi aircraft number 431. A retrofit 
program for all A-10 aircraft has been approved. In the low celling/visibility environment, the aircraft's capability 

to attack small passive targets Is unmatched by any other aircraft In the inventory. 

(U) The A-10A Is well suited to forward operating location operations. Medium weight takeoffs and landings resulted In 

average distances of 2175 feet and i6C-0 feet, respectively. The simplicity of ihe aircraft and the self-contained power 
unit combine to aid in quick and safe turnaround operations. 

(U) Aircraft reliability, as measured by Mean Time Between Failure, was excellent. The Mean Time Between Failure of 1.8 
hours *yas better t'.>*n the predicted value of 1.34 ail the Decision Coordinating Paper number of 1.73. Maintainability, 
*B measured in maintenance man-hours per flying hour, closely approximated the predicted value of 26.0 maintenance man- 

hours per flying hour. Availabillt" was also satisfactory with the flyable rate slightly below the prediction of 61 
percent. 

(U) Major deficiencies identified during the tost were inadequate stability augmentation, unsatisfactory night lighting 

and a limited use head-up display. The first two deficiencies have been corrected, and work is continuing on the nesd-up 
display. The above information is from the phase I Follow-on Tear and Evaluation Final Report, May 1977. However, the 

head-up display deficiency has now been corrected. 

(U) Phase li *ollow-on te*»t and «valuation conducted by Tactical Air Command and the 354th Tactical Fighter Wing using 

operational squadron aircraft, began in January 1978 LM terminated in June 1978. Follow-on Test and Ewlua^ion was 

conduct« 1 at Myrtle Beach Air Force Base SC with deployment /employments to Shaw Air Force Base SC and Savannah Airport 
CA. The objectives of phase !I Follow-on Test and Evaluation were to verify the data gathered during phase I as applied 

to an operational squadion and to document the A-10 weapon system capability when employed in squadron strength operating 
from both a permanent base and deployed in forward operating locations. This latter objective included the operation 
under normal and surge sortte rates. 

(U) Aircraft availability was very good during the test, especially in view of system maturity. Reliability a \d ©aia- 
tsinability were very good. Phase II test values were 21.78 maintenance tan-hours per fiyiag hour a 1 a Mvan Time Be- 

tween rtilure of 4.47 hours; predicted values were 21.00 and 1.78, respectively. Aircrew tra'ning requirements were 
completed with relative ease du* to aircraft availability. Logistics suppc*-t«biilty revealed iuitial sparer supply 
level deficiencies concerning eaglae related items, and provisions were mad* tc correct the «ituatlon. *JI operational 

ef feet lveneas objectives were met. The 24 primary aircraft authorised A-10 squadron with its mobiltry support package 
showed an excel Unt capability to mobilize, deploy, and perform its mission undei normal and «urge sortie* from both 
a fixed ba*e a:td deployed forward operating location«. 
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Progran Element:  #27131? 
DoD Mission Are«:  Close Air Support/Battlefield Interdiction,#222 

Title:  A-10 Squadrons 
Budget Activity:  Tactical Programs,#4 

(U) The phase II Pollow-on Test and Evaluation report, July 1979, concluded that A-10 availability, fro» either a main 
operating base or a forward operation location, was excellent. Weapon system reliability and maintainability vere 

satisfactory during the evaluation. The deficiencies encountered in the test consisted of Inadequate technical data, 
an unreliable aircraft bonding ladder and the unavailability of the CAU-8 automatic loading assembly. All of these 
deficiencies are be'ng corrected. 

(U) The A-10 was the flttt   aircraft t> recßivc the Air Force's Standard Mediua Accuracy Inertlal Navigation System. 
The inertial navigation syctem Follow-on Teat and Evaluation waa completed in September 1981 and demonstrated accuracies 
within the specifications. Production effectlvity was aircraft No. 431 (November 1980). Retrofit of the inertia! 
navigation system is scheduled to begin In calendar year 1984. 

3- W)    System Characteristics: The significant A-10 performance parameters with the Decision Coordinating Paper goal/ 
threshold- values are shown belotv. 

CHARACTERISTIC 

Cruise Speed (KTAS) 

Forward Airstrip 1/ 

Take-off (ft) " 
Landing (ft) 

loiter at 250 NX Radius (hr) 
Close Air Support Mission 
Anti-Armor    4/ 

Bombing  Accuracy,  MK-82   (CKPXalls) 

Strafing Accuracy <CEP)(atU) 

Sustain««!   Load   Factor     2/ 
*t   275  Kt   (g) 
at   ISO  Kt   (g) 

DEVELOPMENT 
ESTIMATE 

300 

1200 
1200 

2.0    2/ 

15 

10 

3.5 
2.2 

DEMONSTRATED 
PERFORMANCE 

342 

1900 
U60 

1.8    J/ 
1.8    5/ 

13.6 

4 

3.2 
2.0 
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Program Element:  I27131F 
DoD Mission Are*;  Closs Air Support/Battlefield Interdiction,#223 

(U) NOTE:  All value» for tropic day conditions. 

Title: A-10 Squadrons 
Budget Activity: Tactical Program»,#4 

1/  (U)  4 MK8?, 750 rounds of JOmw ammunition and fuel for 50 nautical miles cruise to target, 30 mincte loiter, 
coobat, 150 nautical miles return to base, and land with fuel reserve 

2/  (U) 18 MK82, 750 rounds of 30mm ammunition, and fuel for combat and land with fi.el reserve 
3/ (U) 16 MK82, 750 rounds of 30mm ammunition, and fuel for combat and land with fuel reserve 
4/  (U)  6 Mavericks, 1350 rounds of ?0mm ammunition, two ECK pods, full chaff/flare system, same mission profile as 

close air support mission 
5/ (Uy Estimated 
6/ (U) 6 MK82, 750 rounds of 30mm ammunition, fuel fcr 300 nautical miles lund with fuel reserve 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #27l33F (64229F) 

DOD Mission Area: Close Air Support and Interdiction,, #223 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number  Title 

2471 
2835 

TOTAL FOR PROGRAM ELEMENT 

F-16A-D 
F-16 Perivative 

FY 1981 
Actual 

42,357* 

42,357* 

FY. 1982 
Estimate 

57,284 

A?.000 
15,284 

T1 tle: F-16 Squadrone 
Budget Activity: Tactic  Programs, #4 

FY 1983 
Estimate 

86,142 

6 5,100 
21,042 

FY 1984 
Estimate 

220,202 

90,900 
129,302 

Additional 
to Completion 

680,300 

60,700 
619,60 

Total 

Estimated 
Costs 

1,941,385 

1,156,157 
785,228 

*Includes $500 thousand reprogremmed in Oct oi for raaai warning receiver studies. 

(U) BRIEF DESCRIPTION OF PROGRAK ELEMENT AND MISSION NEED: This program will satisfy mission need for a lightweight, 

high performance, muitlmicsion fighter capable of performing a broad spectrum of tactical air warfare xasks at an ifford- 
able cost. The F-16 Is designed for high sortie rates with repid turnaround, minimum manpower/logistics burden, and 
exceptional air combat maneuvering performance coupled witn a potent air-to-surface weapons delivery capability. The 

F-16 will replace aging F-4s in the active inventory as weil as modernize the Reserve Forces. 

<u> BASIS FOR FY 1983 RDT&E REQUEST: This request will support continued F-16 alrframe, radar, engine, and stores 

certification flight vests. Test efforts will focus on development of avionica and radar improvement designed to 
provide increased air-to-surface capability and enhanc.d utilization of a beyond visual range air-to-air missile 
(Advance«] Medium Range Air-to Air Missile (AMRAAM)) on the F-16. Flight test of an F-16 derivative prototype initiated 

in FY 1982 Is continued in FY 1983.  Cost estimates are based on annual "GRASS ROOTS' program office estimating 
procedure. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 
Procurement (Aircraft)* 

(Quantity) 

FY 1981 
42,200 

1,9 53,300 

(180, 

(U) Includes weapon system awd  initit.1 spares. 

FV 1982 

Estlaate 
43 000 

l,C47,600 

(96) 

984 
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FV  1983 
Estimate 

42,000 
1,6/9,700 

(96) 

FY  1984 
Estimate 

Add id onal 
to Completion 

66,000 
10,799,000 

(591) 

Total 
Estimated 
Costs 
1,050,800 

20,8 55,000 
(1.388) 
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Program Element:  I27133F (64229F) 
DOD Mission Area:  Close Air Support and Interdiction, #223 

Title:  F-16 Squadrons 
Budget Activity: Tactical Programs, #4 

(U) OTHER APPROPRIATION FUNDS: 

Procurement (Aircraft)* 
(Quantity)** 

FY 1981 
1,941,900 

(180) 

FY 1982 
Estimate 
2,273,000 

(12C) 

FY 1983 
Estimate 
2,225,900 

(120) 

FY 1984 
Estimate 
2,108,700 

(120) 

Additional 
to Completion 
25,68 5,200 
(1020) 

Estimated 
Costa 
38,962,600 

(1985) 

*(U) Includes weapon syptem and initial spares. 

(U) The F-lb procurement estimate of 198 5 aircraft supports Air Force efforts to build toward a force structure that 
increases the nucber of tactical fighter wings to 44 by FY 90.  Of the 1985 aircraft, costing has been Included 
for 597 additional F-16s cost-estimated using » weighted factor for aircraft configuration changes.  Funding for 
development and production of F-16 variants is provided in the FY 83 budget, however, a firm decision on the 
exact F-16 force structure nix will not be made until after the F-15/F-16 derivative comparison is completed. 
Balanced piocurement of F-15 and F-16 will continue until availability of the Advanced Tactical Fighter (ATF) 
is assured. 
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Project: #2671 Title: F-16 A-D 
Program Element: I27133F (64229F) Titlif F-16 Squadrons 
DOD Mission Areas Close Air Support and InterdictIon, #223 Budget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION: The F-16 Multimission Fighter will provide the Air Force with a means of mod- 
ernizing and expanding the Tactical Fighter Force under tight fiscal and manpower constraints. Department of Defense 
efforts to improve the total acquisition process of major weapons systems resulted in increased emphasis on prototyping 
which led to initiation of the Lightweight Fighter (LWF) prototype program in April 1972. As the LWF prototype program 
progressed, a growing awareness of the operational performance» capability, and cost advantage» offered by the YF-16 and 
YF-17 resulted in the Air Force decision in April 1974 to pursue development of a missionlzed LWF to be included In the 
tactical fighter force structure. At the same time, European interest in the LWF as an F-104G replacement in the 1978- 
1980 time frame offered the additional potential of foreign military sales and increased North Atlantic Treaty Organi- 
zation (NATO) force effectiveness. The F-16 will help offset the quantitative advantages of threat forces as well as 
provide the theater commander the flexibility to counter changing tactical situations. 

<u) RELATED ACTIVITIES: The following program elements contain development efforts which are applicable to the F-16: 
PE 64602F, Armament/Ordnance Development (30mm gun pod, Multiple Stores Ejector Reck); PE 64314F/27163F, Advanced Medium 
Range Air-to-Air Missile, PE 63249F, Night Attack Program; PE 64249, Night/Precision Attack, (Low Altitude Navigation 
and Target Infrared System for Night), PE 64725 Aircraft Identification System (Combat Identification System); PE 64201F, 
Aircraft Avionics Equipment Development (Project 2519, Radar Programmable Signal Processor); PE 64212, Aircraft Equipment 
Development, (F100 Engire Diagnostic System (EDS)), PE 64218F Engine Model Derivative Program; PE 64737F, Airborne Self 
Protection Jammer; PE 27423F, Advanced Communication Systems and PE 64778/35164, Global Positioning System.  In addition, 
PE 64268F, Component Improvement Program, funds improvements for the F100 engine which Is used in both the F-16 and 
F 15. Changes from the FY 82 program include addition of the following development efforts which are applicable to the 
F-16:  PE 64742F/27244F Precision Location Strike Systems, PE 64607F Wide Area Antlarmor Munitions (WAAM) and PE 63742 
Combat Identification Technology. 

(U) WORK PERFORMED BY: The ?-16 Program Office of the Aeronautical Systems Division, Wright-Pattersor Air Force Base, 
OH, has management responsibility for the F-16 program. The major contractors are General Dynamics, Fort Worth, TX - 
F-16 airframe; Pratt & Whitney, East Hartford, CT - engine; Westinghouse, Baltimore, MD - radar; and Singer Keariott, 
Lmie Falls, NJ - inertial navigation set. Major Unite«? States subcontractors include Bendix, South Bend,, IN - unified 
fuel control; Sundstrand Aviation, Rockford, IL - starter and constant speed drive; Delco Electronics, Goleta, CA - fire 
control computer; Menasco Manufacturing, Fort Worth, TX - landing gear; Hamilton Standard, Windsor Locks, CT - augm^ntor 
fuel pump, electronic engine control; and AiResearch Manufacturing, Torrance, CA - flap drivt and emergency power unit. 
In addition to these, there are over 4,000 other .subcontractors and suppliers in the United States. Major European 
manufacturers include Fobrique Nationale, Belgium - enginj; SABCA/SONACA, Belgium - assembly; FOKKER, The Netherlands - 
center fuselage and assembly; Per Udsen, Denmark - pylons ami vertical fin; Kongsberg Vap«nfabrlkk, Norway - inertial 
navigation set, fan drive; and Marconi-Elliottt England - head-up display.  Over 40 lteas are cuirantly being produced 
in Europe. 
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Project: #2671 Title: F-16 A-D 
Program Element:  »27133F (64229F) Title:~TTo~Squadrone 

DOD Mission Area: Counter Air Support and Interdiction, #223 Budget Activity: Tactical Programs, #4 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1«  (U) FY 1981 and Prior Accomplishments:  In January 1975, the General Dynamics YF-16 was selected as the 
winner cf the prototype flyoff between the YF-16 and the Northrop YF-17. Pratt & Whitney was selected as the engine 
contractor. In Novomber 1975, Westinghouse was selected a« the radar contractor after a flyoff competition with 
Hughes. The first Full Scale Development (FSD) aircraft was delivered in December 1976 and the last of the *ight 
F3D aircraft was delivered in June 1978. More than 5,000 test hours have been flown using prototype and preproduc- 
tion aircraft. The F-16 was approved foi* full rate production by the Defense Systems Acquisition Review Council in 
October 1977 and the first production aircraft was delivered in August 1978. Tweuty-nlne contracts totaling more 
than $1.5 billion were signed by the end of FY 1978 when our European co-producers with assembly lines in both Belgium 
and The Netherlands started producing European aircraft. During 1978, Iran and Israel signed agreements with the 
United States to purchase 160 end 75 aircraft, respectively; Iran cancelled its order in 1979, Israel, the first 
Foreign Military Sales customer, received the first of their 75 aircraft in January 1980 for training at a United 
States site.  In 1979 the first USAF F-16 unit was activated at Hill AFB, UT, and the first F-16 (European co-produced) 
was delivered to Belgium. During February through May 1979, the Air Force deployed three full scale development 
F-16s to Europe for development and operational testing of the aircraft in its intended environment. This testing 
was completed in 1980 and the results wire highly satisfactory. The key problems identified were in radar performance 
and weapons delivery accurac>. Fixes have been incorporated. For the first three years of operational service, the 
F-16 yrformed at or above Tacticel Air Command standards in sortie utilization rates and reliability and maintain- 
aDllity. A major milestone was achieved in October 1980 when the first operational squadron at Hill AFB, Ur, became 
combat ready. To date the Air Force has activated F-16 units at MacDill AFB, FL; Nellis AFB, NV; Kunsan AB, Korea, 
and Hahn AB, GR.  In November 1980, the Tactical Air Force (TAF) Commanders approved the F-16 Configuration 
Plan. The plan, subsequently approved by the Air force, missionized the F-16 into three basic groups - initial pro- 
duction, air-to-air (swing) and Ur-to-surface, and configures the aircraft with planned improvements necessary to 
accomplish the mission. The Multinational Staged Improvement Plan (MSIP) is the management Architecture designed to 
efficiently and effectively implement the TAF F-16 Configuration Plan. MSIP Stage I, initialed in February 1980, 
provides F-16 aircraft delivered after November 1981 with essential structure, wiring, and interface provisions 
to support planned aircraft avionics improvements and growth systems (AMRAAM, LANTIRN, PLSS, SEEK TALK, ASPJ, etc.). 
MSIP II, initiated in May 1981, will provide aircraft avionics and subsystems improvements necessary to support the 
growth systems. MSIP III is mult.^phaaed and is dependent on growth system production availability. The US production 
»ate reached 15 aircraft per month in October 19C0 — the planned maximum.  In July 1980, Egypt signed an agreement 
with the United States to purchase 40 aircraft of which 30 will be diverted from the United States Air Force to be 
paid back in 1983.  Initial development of an improved APG-66 radar to enhance air-to-air and Mr-to-surface capabili- 
ties of the F-1S uas started in FY 1980 and will continue intw FY 1983. The radar improvements will Increase 
radar detection range and ground imaga resolution; allcw multiple target discrimination and track, and ground 
moving target track; and improve countering of hostile jamming.  Follow-on coproduction with The Netherlands for 
111 aircraft as attrition aircraft and F-5B replacements was initiated in FY 19C1 with the initial procurement 
of 22 aircraft. 
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Project:  #2671 Title:  F-16 A-D 
Program Element:  I27133F (64129F) Title: F-16 Squadrons 
DOD Mission Area: Counter Air Support and Interdiction, #223 Budget Activity; Tactical Programs, #4 

2. (U) FY 1982 Planned Program: The FY 1982 RDT&E funds ($42.0 million) are being used to continue the pro- 
grammable signal processor (PSP)/dual mode transmitter (DMT) radar Improvement effort ($19.IM) and initiate flight 
test of the hardware (December A981), to continue air vehicle/engine updates and flight testing including stores certi- 
fication ($14.2 million), to initiate F-16/Advanced Medium Range Air-to-Alr Missile (AMRAAM) integration and compa- 
tibility tests ($2,9 million), and for management and engineering support {$5.8 million). The follow-on develop- 
ment program will continue to concentrate on additional airframe, avionics, and weapons certification testltg. Primary 
air vehicle update efforts Include avionics software improvements, improved handling qualities and resolution of engine 
icing problems. Funding for procurement of 120 aircraft is in the FY 1982 Budget. The procurement plan specifies a 
multlyear procurement strategy for a 120 aircraft per year production rate with a 480 total aircraft buy during FY 
1982-1985. The multlyear procurement program should result in an estimated $259.5 million savings ovor annual procure- 
ment of 480 aircraft. Follow-on coproduction efforts are being negotiated with The Netherlands for the second increment 
(18 aircraft) of the follow-on 111 aircraft procurement. During 1981, Pakistan and Korea signed agreements with the 
United States to purchase 40 and 3( aircraft, respectively. Venezuela is expected to sign an agreement with the United 
Ctates by mid FY 1982 for 24 aircraft. 

3. (U) FY 1983 Planned Program: The FY 1983 RDT&E funds ($65.1 million) will be used to continue the PSP/DMT 
radar improvement development and hardware flight tjst ($26.2 million) and to continue V-16/AMRAAM integration ($10.5 
million). Follow-on development efforts (air vehicle engine update and flight testing to include stores certification 
($13.6 million)) and management and engineering support ($4.8 million) will continue.  Initial development ($10.0 mil- 
lion) of an emergency back-up pump system (EBPS) for the F100-PW-200 engine will start in FY 1983. The EBPS will 
provide main fuel pump redundancy.  Also in FY 1983, AFTEC will initiate operational testing of the Multinational 
Staged Improvement Plan (MSIP) Stage I* configured F-16 emphasising testing of the Improved radar. The FY 1983 procure- 
ment request funds 120 F-16 aircraft within the FY 1982-1985 multlyear procurement program. The last half of the FY 1983 
procurement (60 aircraft^ Is scheduled to be the MSIP Stage II configuration (aircraft No. 786 and on) and will be 
designated the F-16 C/D, The planned total F-16 procurement Increases from 1388 aircraft to 2333 with the FY 1983 
Budget Request.  This increased aircraft procurement supports continue! modernization o* the Tactical and AJr Reserve 
Force, while at the same time building force structure. 

4. (U) FY 1984 Planned Program: The RDT&F program will continue to support follow-on test requirements on 
equipment upgrades and identified deficiencies, and will focus on continued development of previously initiated 
efforts. Funding ($90.9 million) will be used for improved radar follow-on development ($8.9 million), F-16/AMRAAM 
integration ($30.4 million), emergency back-up pump system development ($13.5 million), Stage II Multinational Staged 
Improvement Plan (MSIP) retrofit kit development ($2^.8 million;, AFTEC MSIP Stage II operational testing ($2,2 
million), weapons certification ($ 1.5 million) and air vehicle update/manngement/engineeri:ig support/flight test 
($9.6 million). The planned FY 1984 procurement request will be for 120 aircraft bringing the total procured through 
FY 1984 ueder the 480 aircraft multlyear procurement program to 360 aircraft. Follow-on multlyear procurement plans, 
if any, for the F-16 (FY 86 and oucyear) will be addressed in ?X' 1984. 
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Project:    »2671 Title:    F-16 A-D 
Program Element:    »27133F (64229F) Title:"^l6"Squadrons 

DOD Mission Areal    Counter AiiTSupport and Interdiction» #223 Budge*- Activity:    Tactical Programs, »4 

5.    (U)    Program to Completion:    This is a continuing program.    The FY 1985-1987 RDT&E funding ($60.7 million) 
will be used to continue integration of improved radar modes ii the F-16; to complete F-16/AMRAAM integration; for 
follow-on testing of the basic APG-66 radar, electronic warfare and weapons updates; and continued mission support. 
The total F-16 A-D RDT&E program has grown ($105.4 million) between the two budget submissions.    Major increases are 
for additional flight testing/management support for stores certification and improved systems test ($27.2 million); 
programmable signal processor (PSP)/dual mode transmitter (DMT) radar C$9.2 million); impact of inflation (-$5.7 
million); and development of Multinational Staged Improvement Plan Class V modification kits ($24.8 million); re-esti- 
nfcte of AMRAAM integration development ($18.5 million); development of Emergency Backup Pump System ($34.3 million); 
other estimate refinements (-$2.9 million).    Delivery of 10 F-16 C/D aircraft per month to the USAF will continue 
into FY 1987 increasing to 15 per month in early 1988.    The F-16 production program estimate increased from $20855.0 
million to $38962.6 million because of the following factors:    increased aircraft quantities (1388 to 1985)  ($13230.8 
million); peculiar support and initial spares for added aircraft ($4393.9 million); revision of the impact of inflation 
{-$467.4 million); adjustment in the cost of purchasing foreign currency (-$80.4 million); multiyear procurement (FY 
1982-1985)  (-$259.5 million); PSP/DMT APG-66 radar ($193.6 million); SEEK TALK Group A/B ($111.4 million); ASPJ Croup 
A/B ($480.8 million); AGM-65D and 30mm gun pod Group A ($25.4 million); ALP-74 update Gn?up A/B ($78.2 million); PISS 
Group A ($20.7 million); Multinational Staged Improvement Plan (MSI?) Stage II ($335.3 million); AMRAAM Group B ($61.1 
million); classified project ($123.8 million); procurement cf Alternate Mission E)quipiient (AME) for attrition aircraft 
($43.1 million); production rate change ttom 8 to 10 aircraft per munch effective with FY 1582 procurement (-$1012.3 
million); re-estimate of flyaway costs (-$16.2 million); Multiple Stores Ejector Rack ($74.8 million); estimated impact 
of Netherlands follow-on coproduction ($20.0 million); expanded engine warranty ($64.5 million); peculiar support 
(AGE, training, data) to support MSIP Stages II and III systems ($581.6 million); repricing of support equipment (-$61.4 
million); refinement of estimate for maintenance/training requirements ($11.9 million); data refinement ($8,7 million); 
and revision of initial spares ($95.0 million) for the first 1388 aircraft. 
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Project:  #2671 mie: f_u 

^rufT11'; !*2**Li*Um. TltU«-"F=IT8q«a4nmt 
DOD Mission Area: Counter Air Support and Interdiction, #723       Budget'ÄcTiwF^7'"Ta'ctical FrograEs, #4 

6.  (Ü) Milestones: Date 

A. (U) Source Selection/Award Development Contract Jan 1975 
B. (U) Defense Systems Acquisition Review Council (DSARC) II Har 1C75 
C. (U) Surooean Long Lead Funds Released jun x976 
D. (Ü) Delivery First Full Scale Development Aircraft Dec 1976 
E. (U) DSARC IIIA (Lonf Lead Release) Jan 1S77 
F. (U) DSARC IIIB (Production) 0c£ 1977 
G. (U) First Aircraft to Tactical Air Command jan 1979 
H. (U) First European Aircraft Jan 1979 
I. (U) Initial Operational Capability (IOC) Oct 1980 
J. (Ü) Delivery of 651ot Aircraft Sep 19g3 
K. (Ü) Delivery of Last F-16 (1985) *(1388, p.c 1991)   ^J m2 

* (U) The F-16 procurement estimate of 1985 aircraft supports Air Force efforts to build toward a iorce structure that 

J«rr;5"^mm?6. ?I taCtiCal fi8hter Vlng8 t0 44 by n  90* °f the 1%5 ■**«•». coitlag "*« been included for 597 additional F-16s cost-estimated using a weighted factor for aircraft configuration changes. Funding for 
development and production of F-16 variants is provided in the FY 83 budget, however, a firm deciUon on the 
«act F-16 force structure mix will not be made until aft.r the P-15/F-I6 dmrivatt^co.^rUoTU  c^ctad. 
Balanced procurement of F-15 and F-16 will continue until availability of the Advanced Tactical Fighter (ATF) 
is astn red. ' 
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Project: »2671 
Program Element:  »27133F (64229F) 

DOD Mission Area: Counter Air Support and Interdiction, #223 

Title: P-16 A-D 
Title: F-16 Squadrons 

Budget Activity: Tactical Programs, #4 

7. (U) Resources: 

RDTfcE 
Procurement (Aircraft)* 

(Quantity)* 

FY 198i 
Actual 

42,357 
1,941,900 

(180) 

FY 1982 
Estimate 

42,000 
2,273,000 

(120) 

8. (U) Comparison with FY 1982 Descriptive Summary: 

iY 1981 
FY 1982 
Estimate 

RDT&E 
Procurement (Aircraft)* 

(Quantity) 

* (U) Include« initial spares. 

42,200 
1,953,300 

(180) 

43,000 
1,641,600 

(96) 

FY 1983 
Estimate 

65,100 
2,225,900 

(120) 

FY 1983 
Estimate 

42,000 
1,679,700 

(96) 

FY 1984 
Estimate 

90,900 
2,108,700 

(120) 

FY 1984 
Estimate 

Additional 
to Completion 

60,700 
25,685,200 

(1020) 

Additional 
to Completion 

66,000 
10,799,000 

(591) 

Total 
Estimated 
Costa; 

i,156,15"> 
32,962,600 

(1985) 

Total 
Estimated 
Costs_  

1,050,800 
20,855,000 

(1388) 

(U) The F-16 procurement estimate of 1985 aircraft supports Air Force efforts to build toward a force structure that 
increases the number r£ tccttcaJ fighter wings to 44 by FY 90.  Of the 1985 aircraft, costing has been included 
for 597 additional F-16s cost-estimated using a weighted factor for aircraft configuration changes. Fundiug for 
development and production of F-16 variants is provided la the FY 83 budget, however, s firm decision on tne 
exact F-16 force structure mix will not be made until sfter the *-!5/F-l6 derivative compariaon is completed. 
Balanced procurement of F-15 and F-16 will continue until availability of the Advanced Tactical Fighter (ATF) 
is assured. 
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Project:  £2835 Title: F-16 Derivative 
Program Element:  I27133F (64229F) Title: F-16 Squadrons 
DOD Mission Area: Cloae Air Support and Interdiction, #223 Budget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROIM) AND DESCRIPTION. During the FY 1982 Congressioual Budget deliberations, Congress approved M. 
additional $15.3 million" for the F-16 program tc be applied to th* fllfcbt demonstration of the F-16 derivative ($7 nil- 
lion for the demonstration and $8.3 million to support a flight test evaluation of the F-16 variant UP* rig competitive 
derivative engines). The USAF has stated requirement» for increased quantities of around-the-clock air-to-si»rface 
tactical aircravt capable of under-the-weather attack ar long range. The currant TAF capability to perform adverse 
weather miss'one» is extremely limited and only aircraft equipped to operate in such roadltlons can satisfy the opera- 
tional need. The workload to accomplish low altitude, under-the-weather navigation, penetration and attack tasks with 
state-of-the-art automation/integration will require two crewmembers. The F-lll is the only iv^^xtoty  aircraft 
capable of providing ill weather alr-to-surface capability at long ranges. As the muitlroie F-4 is retired, replacement 
aircraft are required.  In order to minimize the expenditure of development funding, derivatives of -aircraft nov iu. 
production offer «n affordable alternative. The proposed F-16 derivative is a near t^rm/medlum risk option for meeting 
around-the-clock air-to-jurface mission requirement's, and it possesses excellent growth provision for an in-weather 
capability.  In 1980, General Dynamics Initiated a coo^any sponsored independent research end development (IR&D) cf * 
new version of the F-16, to enhance Its alr-to-surface capabilities while still maintaining air superiority cfuarmefmr- 
lstlcs.  The major difference between the P-iö variant and tha basic F-16 is its advanced aerodyncnic configuration. 
The F-L6 wing and horizontal tall s^e replaced ty a cambered "cranked arrow" wing. The fuselage is stretched and a 
new wing added which provides additional store stations capable of semi-conformal carriage of inventory weapons, The 
larger wing and fuselage permit increased internal fuel capacity, thereby providing an increase in combat radius  The 
advanced aerodynamic and manufacturing technology wing design also provides improvement? in flying qualities and 
maneuverability, a» well as reductions In radar signature and *ake off and landing roll.  Although its primary purpose 
is to Increase the TAF capability to  attack rargcts at greater ran^ts at night and in sdvetsa weather, the F-16 deriva- 
tive retain* the F-16 air superiority qualities while Increasing the long range fntercept capability. The £-16 Deriva- 
tive Project Is planned in two phases (Phase I - Aerodynamic/Weapon System validation/verification (FY 82/83); and 
Phase II Development (FY 84-8/)). A decision on development or the exact mix of F-16A through derivative aircraft 
has not been made. 

(Ü) RELATE») ACTIVITIES:  The following program elements contain development efforts wi»lch are ©poiicabic to the F-16 
aerlvatives:  Program Element (PE) Ö4268F Component Improvement Progcum - fu uls improvement:;» fo,.' the F100 Engine-which 
Is used in both the F-15 and F-16; PE 64218F Engine Model Derivative Program; and PE 271307. F~15 Squadrons, Pvoject 
2 35S. 

W    WORK PERFORMED 9Y;  The F-16 Prograa Office of th* Aeronautical Systems Division, Wright-Patterawn Air Fore* Base, 
OH, has aianagemeut responsibility for t.ie F-16 program.  "*W major contractor la General fcyucmica, ?ort Worth, T?; 
We&tinjthou»*, Baltimore, KD - rndar; and engine - (tc be determined; both Prat~ 4 Whuney, East Hartford, CT and General 
Electric, Cincinnati, OH derivative engines will be evaluated. 
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Project: #2835 Title: F-16 Derivative 
Program Element:  E27133F (64229F) Title: F-16 Squadrons 

00D Mission AraaT Close Air Support aud Interdiction, #223 Budget Activity: Tactical Programs, #4 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*" (u) FY 1961 god Prior Accomplishments: The F-16 derivative prototype program is a General Dynamics' sponsored 
Independent Research and Development Program and was initiated in December 1980. The program objective*. Is to design, 
build and safety-sf-'light teat two prototype vehicles by modification of leased F-16 FSD aircraft. One single place 
and one two place aircraft are being built, during the VY 1982 Congressional Budget deliberations, Congress approved 
an *<iditional $15.3 c^ilion to be applied to the flight demon* trat Ion of the F-36 derivative ($7 million for the F-16 
derivative demonstration and $8,3 mlilicr to bupport a flight test evaluation of the F-16 derivative using coapetitive 
derivative engines). 

2. (U) FY 1982 Planned Program: The FY 1982 RDT&E funds ($15.3 million) are dedicated to developing/testing a semi- 
conformal weapons carriage release capability and the F-16 derivative demonstration flight tests. Demonstration 
fligh: t«et Is scheduled tc start tu July 1982 using the No. 1 F-16 derivative prototype aircraft. Using Congressional 
added FY 1382 funding, a flight demonstration program aill be initiated to conduct basic flight performance, flutter, 
loads stability/control testing, jnd selected treaponp carriage and release. This flight test demonstration of the 
?-16 derivative Is needed to validate projected performance and sinslou capability Improvements.  Fabrication af the 
No. 2 F-16 derivative prototype (two-seat) aircraft will be continued in FY 1982 within the Geueral Dynamics' contractor 
sponsored effort. Engineering of the seml-conformal weapons carriage equipment, including wind tunnel tests, will 
commence in early FY 82.  The General Electrical FUU Derivative Fighter Engine will be 'ns.ailed In the No. 2 F-16 
derivative for evaluation. 

3. (U) FY 19S3 Planned Program:  The FY 1983 RDUE funds ($21.0 million) will be used to complete the F-16 deriva- 
tive deaonstration flight test program.  The No, 2 F-16 derivative prototype will begin flight resting in FY 1C83 (October 
1982).  Basic aircraft performance, stability, and control characteristics and flutter will be evaluated.  The flight 
demonstration will include w-spon« release/accuracy, limited mission capability and other derivative engine evaluations 
S.H  engine hardware availability ind funding permits. 

4. (U) FY 1984 Planned Program:  The FY 1984 RDTaE ($129.3 million) funds a planned four plus rear F-16 derivativ* 
development and qualification program (January 1984 through July 1988). This activity will consist of design/fabrication 
of two F-16 derivative aircraft (Nos. 3 and 4), durability teat*; flight and qualification testing of the air vehicle; 
And  development of F-16 derivative peculiar support system«» 

*•  W  Program to Completion;  This is a continuing program.  The FY 1985-1988 RDT&E funding to complete full 
scale development (FSD Is $619.9 million.  F-lb derivatives No. 1 and No. 2 fron the demonutretlcn program will te flown 
throughout the period joined in »Id FY 1986 by aircraft ?!o. 3 and No. 4 to complete the full complement of FSD type 
evaluation flight testj.  F-16 derivative peculiar tech data will be prepared and peculiar support and training equip- 
ment will be qualified by the end of tnls development period. 
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Project:    #2835 
Program Hänenti    »27133F (64229F) 

DOD Mission Azea:   Close Air Support and Interdiction, »223 

6. (U) Milestones: 

A. IV) F-16 No. 1 Prototype First Flight 
B. (U) F-16 No. 2 Prototype First Flight 
C. (U) F-16 Derivative ^ull Scale Development Start 

(U)    EXPLANATION OF MILESTONE CHANGES 

Title:    F-16 Derivative 
Title:    F-l6""Squadrons 

Budget Activity:   Tactical Programs, #4 

Date 

Jul 1982 
Oct 1^82 
Jan 1984 

The F-16 derivative was not aJdresaed in ti>e FY 1982 descriptive suramaiy. 

7.    (U)    Resources: 

FY 1981 
Actual 

FY 1962 
Estimate 

J5,284 

FY 1983 
Estimate 

21,042 RDT&E 
Procurement (Aircraft) 

(Quantity) 

8.    (U)    Comparison with FY 1982 Descriptive Sunrary:    Not Applicable 

FY 1984 
Estimate 

129,302 

Additional 
to Completion 

619,600 

Total 
Estimated 
Costs 

785 228 
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Program Element:  »27133F (64229?) 
DOD Mission Are«: Counter Air Support a.id Interdiction, #223 

Test and Evaluation Data 

Title:  F-16 Squadrons 
Budget Activity; Tactical Programs, #4 

1.  (U) Development Test and Evaluation: General Dynamics Is »he prime contractor for alrframe and support equipment 
development and Prrtt & Whitney Is responsible fcr continued development of the P100 engine. Most of the major develop- 
ment testing on the basic aircraft, subsystems, and support equipment have been completed  Performance and stability 
and control testing Indicate that the aircraft can meet design specifications and be employed effectively throughout the 
flight envelope. The F-16 h&3 demonstrated that It can carry and employ a varied mix of weapons Including alr-to-alr 
ordnance, air-to-surf&ce guided alsilxes, conventional bombs, and nuclear weapons. The F-16 radar meets basic specifi- 
cations and can be used effectively to deliver alr-to-alr and air-to-ground weapons. Ground testing results Indicate 
nn alt-frame life of at least 8,000 hours. As wojld be expected In any development program, there have been changes re- 
quired to correct problems Identified during the test program. Fixes have beec designed, tested, and Incorporated Into 
the production aircraft. The last of the development aircraft was delivered In August 1978 and the first F-16 unit was 
aetivsted at Hill Air force Base, UT, in January 1979. All weather testing in desert and tropical climates Is completed. 
Alaskan cold weather tests and an evaluation 1c European weather conditions were completed ir early 1979.  Testing to 
evaluate engine Inlet Icing problems was initiated lit Calendar Year 1979 *nü  verified the value of the heated inlet 
strut.  Additional climatic iab entries and in-flight icing tests will continue in Fiscal Year 1981 to explore long term 
improvements to minimize foreign object damage due to ice Ingestion. 

(U) Future flight tests will include certlflestion >f additional weapons, continued systems integration cests, and evalu- 
ation of fixes for previoutly identified deficiencies. The major test activity in follov-on development will be evalua- 
tion of the enhancement of aircraft systems necessitated by threat evolution.  Reliability' and Maintainability (R&M) 
testing has been an Integral part of the development effort and the F-16 currently indicates it can meet R*M goals estab- 
lished at program approval. 

(Ü) A January 1980 decision by the Air Force to authorize 11 production aircraft for follow-on testing Initiated 
a major effort by Air Porc«° Systems Command to upgrade the F-16 test flee*..  SevtsJi elrcrafl v-ll be aaeigned to Egiin AF5 
(Advanced Medium Range Air-to~Air Missile, Lo'? Altitude Navigation Targeting Infrared Night, Stf-X  EAGLE and weapons 
development:) and four will be assigned to Air Force Flight Teat Center (systems vitrification and follow-on structures/ 
improvement).  Current testing ie provided by five (oif eight original) full scale development aircraft and the ftr-U 
thre- test designated production aircraft-  F-16A, No. 4, haa been decommissioned and will be use<ü as an Air training 
Command loading trainer. A second F-16A, No. 6, supports the control configured vehic)e Advanced Figh'.er Technology 
Integration program.  F-16B, No. 2, has been leased to General Dynamics for the F-1S/J-79 program.  Flight testing of 
the F-16/J-79 was conducted October-December 1980.  Flight testing of the '-16/P.01 (F-16A. No. I) Derivative Fighter 
Engine was Initiated in mid-December 1980 *ad  waa completed May 1981. The Air Force has leaaed F-16Aa, Noa. 3 and 5 to 
General Dynamic* to support a contractor independent Research and Development (IR4D) of U) F-16 derivative ^rctotype. 
Congress supported Air Force flight evaluation of the derivative aircraft adding FY 1982 funding to tha f~l6 program. 
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Program Element:  J27133F (64229F) Titl«:  F-1S Squadrons 
00D Mission Ares: Counter Air Support sn<f Interdiction, #223 Budget Activity: Tactical Programs, #4 

First flight of the number one derivative prototype Is scheduled i. July 1982 tollowed by flight of the number two deriva- 
tive prototype In October 1982. The No. 2 prototype will Incorporate the Ceneral Electric F101 derivative fighter engine 
for evaluation. The demonstration flight teat is to validate/verify aircraft dcrodvnamic changes enc weapon carriage/ 
release capabilities.  Flight t»it of the Programmable Signal Processor (PSP) Dual Mode Transmitter (DMT) APG-66 radar 
in a saber line waa Initiated in December 1981. The improved radar testing will continue into 1983. 

2.  Operational Test snd Evaluation: 

a. (U) The initial operational tent and evaluation (IOT&E) was conducted In conjunction with the development test 
and evaluation (DT&E) from Deceaber 1976 to October 1977.  The IOTeE results, reported in the Air Combat Fighter I0T4E 
Final Report, January 1978, US Government distribution, supported a production recommend it ion to the Defense Systems 
Acquisition Review Council IIIB.  Follow-on operational test and evaluation (F0T4E), Phase I, waa completed lr» January 
1979, and reported in the F-16 F0T4E Ff.ial Report, Phaee I, June 1979, US Government distribution 

b. (U) The purpose of the operational test and evaluation (OTCE) is to evaluate the operational suitability and 
effectiveness of the F-16 weapon system. The rsdar/heads-up display/fire-control system Interface was evaluated in 
air-to-air missions against projected simulated threat aircraft and in air-to-surface attack missions.  Air- to-alr 
weapons such is the AIM-9 snd M6i gun were fired st realistic maneuvering targets. Day and night evaluation of the F-16 
air refueling capability was accomplished.  The F~16's performance and handling characteristics were qualitatively and 
quantitatively evaluated while performing baalc fighter maneuvers snd sir combat maneuvers against current and projected 
simulated threat aircraft. The electronic countermessures capability and electromagnetic Interference susceptibility 
of the F-J6 were evaluated.  In addition, the operational suitability evaluation Included:  reliability and maintain- 
ability to include maintenance support factors, po'.eutUl maintenance safety hazards, end determination of training 
requirements and operating and support coats. 

c. (U) The combined DT&E/IOT&E was conducted primarily at Edwards Air Force Base, CA.  Other test sites were Nelils 
Test Range, MV; China Lake, CA; Alaska; El Centro, CA; fusta, A2; Panama, C2; and Eglln AFB, FL.  An Air Force Test and 
Evaluation Center (AFTEC) test team composed of personnel frou AFTEC, Tactical Air Command, Air Force Logistics Command, 
and Air Training Command conducted the OT&E portion of the combined tests. Tet': resources were incrementally Increased 
to a total of 11 aircraft of which eight were preprooucttorn aircraft and three were production.  Additionally, a com- 
bined Air Force Systems Command/Air Force Test and Evaluation Center (AFTEC) European Tast and Evaluation (ITU) with 
three aircraft was conducted from February to May 1979. Test sites included iodo Air Baae, Norway; Skrydstrup Air B*se, 
Denmark; Hahn Air Base,, Germany; and Alconbury Air Ba&t, United Kingdom. 
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Program Element:  »27113" (64229F) Title:  F-16 Squadrons 
DOD Mission Area; Counter Air Support aid Interdiction, »223 Budget Activity: Tactical Program, »4 

J.  (Ü) Follow-on test and evaluation Phase II WAS conducted at dill Air Foice Base, UT, and In Europe free January 
1979 through December 1980. Tactical Air Command was responsible for operational efftct Witness, and Air Force Test 
and Evaluation Center (AFTEC) further evaluated operational suitability.  The AFTEC sssesspent Included reliablllty/cain- 
talnablllty data generated by all F-16 aircraft assigned to Hill AFB, UT. 

e. (U) F-16 Follow-on Operational Test and Evaluation (F0T&E)/Taetles Development and Evaluation (TD&E) Phase II 

toaamenced during January 1979 at Hill AFB, UT.  This FOT&E/TD&E was carried out Jointly by the Air Forces of Belgium, 
De mark, The Netherlands, Norway, and the United States.  FOT&E/TD&E Phase II has beta designated as the Multinational 
Operational Test and Evaluation (MOT&E).  The MOT&K consisted of two parts;  Part I was accomplished in the United 
States frill AFB) from January 1979 through June 1980, and ufillred test facilitier and ranges st the following location«: 
Utah Test and Training Range, 111; White Sands Missile Range, NH; and Hie Nellls Range Complex in Nevad*. Part II w^s 
carried out in Europe, from locationa within the countries of the European Participating Air Forces (EPAF) between July 

and December 1980.  In both parta of the Multinational Operations1 Test and Evaluation (MOT&E) program, a mix of U5AF 
and European Participating Air Force (EPAF) production aircraft were uaed, with a maxiutua of 10 F-16* used as test 
assets during Psrt I. Tactical Air Command was ^«»»tonsirlfe for th* operational -sf fectHtnos^ and taeticc development 
objectives, Air Force Test and Evaluation Center (AFTEC was responsible for the suitability assessment). 

f. (U) The purpose of the HOTfcE waa to refine estimates of F-16 operational effectiveness, assist in evriuatio« of 

configuration changes, develop tactics and operating concepts for F-16 employment, and assess the operation«11 suitabil- 
ity of the aircraft. Multinational test te&x training was accomplished Uatvamn January 1979 *nd July 1979, 

g. (U) AFTEC flew 467 front seat and 98 back seat sorties during Initial operational test and evaluation UOT-iF;/ 
Follow-On Operational Test and Evaluation (FOT&E).  This included six month» o* tost log on t\to  near production conf.gu*ed 
full-scale development aircraft and sevtn aircraft-months on the first three prr. jction aircraft. Operational teat anl 

evaluation (OT&E) testing Included teyond visual range mlsaloaa with ?-4 and T-38 aircraft: operational comparisons, 
basic flight maneuvers and air combat maneuvers with F-4F, F-5, A-37, and T 38 aircraft; night and day air-to*sutfuc^ 
bombing and strafing; air-to-air gunnery against towed targets; and AIM-9J/L firings ajainat BQM-34, PQN1Ö2, and QH-M) 
drones. 

h.  (U) Weapons system performance was overall satlvfactory.  Mnjor cperaiional effectiveness deficiencies by the 

end  of 10T4E/F0T4E and statua were S9 follows: 

(1) lmpiow«ser^r.s ware incorporated «urlef Euro- 
pean Test and Evaluation (ET4E) mni  were satisfactory. 

(2) Corrections are identified in Engineering Change Fr^posal 206 
and are being evaluated daring MOf&E. 
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Prop,ram Element:  »27133P (64229F) 
IX)I) Mission Aren: Cotmter Air Support and Interdiction, #223 

Title:  F-16 Squadrons 

Budget Activity: Tactical Programs, #4 

(3) Deficiencies were verified 
during ET&E.  An accuracy test program is underway during follow-on full scale development (FSD) and MOT&E. 

(A) (U) Poor reliability of Je; fuel starter:  Satisfactory performance was demonstrated during ET&E, but 
problems still exist. Extensive changes are in work and will be further evaluated during MOT&E. 

i.  (U) Reliability and Maintainability (R&M) estimates Indicated an overall satisfactory rating. The iOT&F/FOT&E 
assessments for late FSD and production aircraft projected satisfactory mean time between maintenance (HTBMa) and 

maintenance man-hours per flying hour (HMK/FH) for the mature F-16.  Average F-16 MT3Ha (for inherent failures) of 0.87 

hours compared very favorably with the F-4 and A-7D mature average of 1.0 at the end of FSD. ¥-±    MMH/FH of 35.7 nearly 
equalled the nature F-4's 35.  Corrective actions to fix major discrepancies affecting R&M goals (i.e., chaf'n? and 

routing of aircraft wiring, high rate of fuel leaks, and excessive fuel venting due to heat er.psnsion) were Incorporated 
and were satisfactory during ET&E.  Damage or loss in flight of nonmetallic panels is no longer a problem due to replace- 
ment with metal panels.  Concerns remaining at the end of 10T&E/ FOT&E included high could-not-dupllcate rates for built- 

in test/pneumatic, auxiliary power, flight control, and fuel systems; and supportabllity of the hydrazlne emergency power 

unit.  Further evaluation of these areas continued during KOT&E as the F-16 Weapon System matures. 

j.     During the European Teat and Evaluation (ET&E), the F-16 wu exercised through a wide variety of realistic 
operational mission scenarios to provide an early assessment of its effectiveness find suitability when operated i.i its 
intended environment.  One hundred forty-two sorties were flown for an effective sortie rate of 0.78.  This was well 

above the planned rate of 0.50.  As reported in the European Test and Evaluation Final Report AdJ<nduat, F-16 Follow-on 

Operational Test and Evaluation (FOT&E) Phase 1, November 1979, US Government distribution overall F-16 performance was 
highly satisfactory.  The Aircraft performed exceptionally well during air combat maneuvers, F-15/F-16 composite operation 

tactical air-to-surface missions, end conventional nuclear weapon strike, and sea nuryelllance missions were satisfac- 
tory.   Radar sea modes performance was excellent during sea surveillance missions. 

Taxi, takeofft  and landing on icy surfaces presented nc major 
problems. 

k.  (U) Operational effectIvenesr deficiencies noted during ET&E included the following: 

(1) (U) Engine icing during ground operations:  At near freezing temperature, induction icing occurred when the 
engine Ingested standing witer.  Although this creates the potential for engine damage, none was observed during the 

test,  numerous fixes in work include:  (a) pilot manual selection of antl-lc*; (b) heated intake strut; and (c) addi- 

tional henr through thirteenth stage compressor inlet guide vanes. 

(7) (U) Inadequate lighting for night air refueling: Satisfactory solutions have been identified. 

(3) (U) Fuel venting during air refueling:  Problem attributed to fuel distribution.  Engineering Change Proposal 

(KCP) 478 Incorporates redesign with jffectivlty during late Calendar Year 1980-early Calendar Year 1981. 
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Progran Element: #27X33? (6A229F) 
DOD Mission Element: Counter Air Support and Interdiction, #223 

Title.  P-16 Squadrons 
Budget Activity: Tactical Programs, th 

(A) (U) False radar targets: Caused by radar side lobes reflecting off the surface and frequency instability 
in the main beam. Solutions have been tested, approved, and incorporated. 

r ^ 
(5) j European test and evaluation software updates provided sigviificant 

improvement.  Further corrections were evaluated during Multinational Operational Test and Evaluations (MOT&E). 

(6) 
were evaluated by Multinational Test and Evaluation* Progress is evident. 

(7) 

Software changes 

i A pilot selectable fix is in test. 

(8) ' Inaccuracies were observed 
during follow-on operational test and evaluation (FOT&E) and verified during European Test &nd Evaluation (ET&E). Bne- 
sig procedures have been improved; corrected canopy distortion algorithms and slant range corrections have been installed 
in the fire control computer; and updated weapons separation effects have been included in the storage management compute 
Testing has demonstrated that thesa solutions meet specifications, and fixes are in the field. 

f9) _ This deficiency was identified late in the Follow-on Operational Test 
and Evaluation (FOT&F) program.  Corrections through ECP 206 have been evaluated by MOT&E and determined to be satis- 
factory. 

(10) (U) Fire control/navigation panel difficult to operate by pilot:  Fixes have been tested, approved, and 
production Incorporated. 

1.  (U) F-16 rtliability and maintainability during ET&E was satisfactory to excellent. Mean uan-hours per flying 
hour was 17.3. Aircraft flyable rate was excellent at 82 percent , This compyres with the end follow-on operational 
test and evaluation rate of 54 percent. Problems included low reliability of the rsJar digital signal processor and 
low power radio frequency units, ^nd a high rate of nonduplicatable avionics/electrical malfunction indications.  A 
hydrazine spill re»ulted in equipment improvere,«t8. Operations from five different North Atlantic Treaty Organization 
(NATO) shelter types were satisfactory. 

a.  (U) Tinal operational suitability evaluation will be reported by Air Force Test and Evaluation Center (AFTEC) 
at the cluse of multinational operational test and evaluation. 
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Program Element: #27133F (64229F) 
DOD Mission Area: Counter Air Support and Interdiction, #223 

3.  (U) Systems Characteristics: 

(U) Technical Information: 
(U) Length (ft) 49.5 
(Ü) Wing Span (w/miseiles) (ft) 32.8 
(U) Operating Weight (empty) (lbs) 16,126 1/ 
(U) Internal Fuel (lbs) 6,972 
(U) Currert Max Takeoff Gross Weight (lbs) 35,4C0 
(U) Max Payload w/Full Internal Fuel (lbs) 12,302 

Engine Thrust (lbs) 1 

| 1/    Projected Block II weight (aircraft #160). 

(U) Performance Thresholds;  (F-16 Development Concept Paper) 

Radius - Air Superiority Mission (NM) 
Radius - Air-to-Surface Mission (NM) 1/ 
Sustained Turn Rates 

1.2 Mach/30,000 ft (°/sec) 
1.2 Mach/30,000 ft (G) 
0.9 Mach/30,000 ft (°/sec) 
0.9 Mach/30,000 ft (G) 

Acceleration Time 
0.9-1.6 Mach/30,000 ft (sec) 

Max Controllable G 
0.8 Mach/40,000 it (G) 

Ferry Range (NM) 

1/ Assumes maximum gross weight increased to 35,400 pounds. 

(U) Other Characteristics: 

(U) Takeoff Distance (Air-to-Air Mission) (ft) 
(U) Landing Distance (ft) (estimated) 
(U) Missicn Reliability (X) 
(U) Mean Flight Time Between Failure (hrs) 

Radar Detection Range, 2 sq meter Target 
(look up/look down) 

Title:  F-lb Squadrons 
Budget Activity: Tactical Progiams, #4 

1000 

Threshold 
? =  

Performance 
Demonstrated 

N/A 2200 
N/A 3300 
90 91 
2.90 2.20 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #27136? 
DoD Mission Area: Defense suppression, #224 

(Ü) RESOURCES (PROJECT LISTING):  ($ in thousand») 

Title: F-4G Wild Weasel Squadrons 
get Activity: Tactical Programs, #4 

Project 
Number   Tiile 

FY 1981* 
Actual 

FY 1982* 
Estimate 

TOTAL PROGRAM FOR ELEMENT   4,325       6,276 

327B    P-4G Wild Weasel Squadrons  4,525      6,276 

* Effort performed in PE 27128F, F-4 Squadrons 

FY 1983 
Estimate 

21,472 

21,472 

FY 1984 
Estimate 

18,020 

18,020 

Additional 
To Completion 

Continuing 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 

Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The F-4G Wild Weasel represents the only lethal defense suppression 
weapons system in the Air Force inventory. This system is specifically designed to automatically detect, Identify, 
locate, and destroy hostile radar emitters by the use of anti-radiation missiles, standoff guided munitions, or con- 
ventional F-4 weapons. The F-4G is classically employed in the counter-air role as an escort for a penetrating strike 
force or independently as a hunter-killer force against targets of opportunity. 

(ü) BASIS FOR FY 1983 RDT&3 REQUEST: Engineering design and development of system updates are required to ikalutais 
the F-4G/APR-38 capability at a level commensurate with the ever increasing hostile radar threat environment. Engineer- 
ing development of performance updates is on a priority basis to the stated needs of th« tactical air force. The perfor- 
mance updates will be grouped to ease aircraft configuration control during F-4G modification periods, the first of 
which is expected to begin in 1986.  Performance updates and various aircraft modifications require similar engineering 
efforts to maintain the F-4G simulator currency. Cost estimate is based on Air Force Systems Command pricing models. 

<lJ> COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  (PE 27128F) 

RDT&E 

FY 1981 

6,800 

FY 1982 
Estimate 

6,400 

FY 1983 
Estimate 

6,700 

FY 1984    Additional 
Estimate   To Completion 

Contlnuifjg 

Total 
Estimated 
Costs 

Not Applicable 

(U) OTHER APPROPRIATION FUNDS:  None 
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Program Llement:  I27136F Title:    F-AG Wild Weasel Squadrons 
DoD Mission Area; Defense Suppression, #224 Budget Activity:  Tactical Programs, 

DETAILED BACKGROUND AND DESCRIPTION: The USAF initially encountered radar coatrolled surface-to-air missile (SAM) 
weapons systems in North \ietnam in 3 965. Wild Weas ;1 configurations of the F-105 and F-AC were developed from off-the- 
shelf hardware as a quick reaction counter to this threat. The SAM and radar controlled anti-aircraft artillery (AAA) 
threat has continued to expand in both quantity and quality since then. Development of the F-AG Wild Weasel started 
in 19/0 as a counter to this increasingly hostile threat environment» The F-AG/APR-38 system provides a cockpit display 
to identify the type of threat (SAM, AAA, etc.), the azimuth to that threat, [_ 

j It employs a phase interferometer antenna aystem to provide highly accurate target azimuth and elevation 
direction finding (DF) information, 360 degrees around the aircraft. Digital computer controls allow th«s location of 
a designated target to be carried in memory if the tracking emitter is shut down; the UF information is of the quality 
necessary to successfully execute blind delivery of area munitions via the memory function.  With the information 
available, in the cockpit, the aircrew has a range of attack options.  If the emitter remains active during the engage- 
ment the crew can hand-off AFR-36 data directly to an Antlradiation missile*  Should the emitter shut down before an 
antlradiation missile engagement can be completed, the crew can use the position d*ta in the APR-38 memory to either 
cue them for visual delivery of conventional or guided weapons or allow them to execute a blind delivery of area 
munitions. Intelligence data suggests the threat will continue to increase in complexity and technical sophistication. 
This program will develoD updates to the F-AG to keep It a responsive system to the enemy threat environment into the 

It will also enable the F-AG to fully exploit the capabilities of the H<gh-Speed Antlradiation Missile (HARM). 
Immediate tasks include computer expansion, integration of the HARM, receiver-processor modification to handle frequency 
agile threatsf and frequency expansion to^       Future updates will Include detection, identification, and location 
of and other advanced enemy threats.  All updates will be incorporated 
into the F-AG simulator. 

(U) RELATED ACTIVITIES:  Air Force advanced and engineering development program elements (PE 63718F - Electronic War- 
fare Technology, 6A738F - Protective Systems, 6A739F - Tactical Protective Systems) are currently developing the generic 
electronic warfare technologies necessary to counter the advanced threat radars.  The imaging infrared (IIR) I!averick 
and HARM are bcth programmed for interface with the f G (PE 27162F and PE 27313F, respectively).  New inertial naviga- 
tion system is to be Installed by Air Force Logistics Command as a Class IV modification and will Interface with the 
APR-38.  The above programs ure responsible for fundirg and developing the required interfaces for the F-AG/APR-38 
system; however, this rrogrcm will ensure overall system compatibility/integration  Modification of F-AG aircraft with 
performance updates developed In this prograc* will begin in FY 1985. 

(U) WORK PERFORMED BY:  Ogden Aerospace Logistics Center, Utah is responsible for the management of F-AG enhancement 
programs.  Air Force Systems Couiroand (AFSG); Air Force Test and Evaluation Center, Kirtland AFB, NM; and Tactical Air 
Command, Langley AFB, VA are jointly responsible for the testing of the F-4G.  AFSC is responsible for the subsystem 
and interface development of F-AG/APR-38 enhancements.  Contractors are:  McDonnell-Douglas, St. Louis, MO - Alrfrune; 
IBM, Owego, NY - Receiver; LGkAL, New Ycrk, NY - Display; Texas Instrument», Austin, TX - Processor; Singer-Link, 
Biaghamton, NY - Simulator. 
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Title:  F-4G Wild Weasel Squadrons 
Budget Activitv:  Tactical Programs, #4 

Program Element:  I27136F 
DoD Mission Area:  Defense Suppression, #224 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  Initial contracts to develop the APR-38 receiver jystem fcr integra- 
tion into the F-4D aircraft were awarded in December 1970; F-4D development test and evaluation flight testing 
was completed lr FY 1974. In January 1974, the Air Force Council expanded the program's scope for the following 
reasons:  (a) force structure projection: (b) F-4D versus F-4E airframe service life; anJ (c) intelligence informa- 
tion gained from the 1973 Middle East conflict. This redirection added a special warning receiver function, inflight 
recorder, and ground playback station; doubled computer memory capacity to increase the threat handling capability; 
converted to the F-4E aircraft; and for logistical support considerations, redesignated the weapons system F-4G. 
F-4G development test and evaluation/initial operational test and evaluation (DT&E/IOT&E), continued on the ibove 
mentioned items with flight test completion in August 1976.  The IOT&E identified system deficiencies that neces- 
sitated returning the aircraft to DT&E. These deficiencies were (1) low-band location inaccuracy; (2) rignal pro- 
cessing prioritizing tnd display errors, (3) improper indications from the special warning function, and (4) built- 
in-test malfunction.  Follow-up DT&E/IOT&E began in September 1976 and was satisfactorily completed ir February 
1977. Full scale production of ^he F-4G was Approval? in March 1977. 

The first production F-4G was delivered to Tactical kit  Command in October 1977 and verification flight testing 
was satisfactorily completed in February 1978.  The second aircraft was delivered in January 1978. These two air- 
craft entered follow-on t» st and evaluation on 6 February 1978; testing was satisfactorily completed on 28 July 
1979.  Delivery of the last (116th) F-4G was completed in May 1981.  Tactical Air Command achieved initial opera- 
tlonal capability in April 1979 when the first squadron (24 primary aircraft authorization (1AA)) was declared 
combat ready. The full operational capability was achieved in January 1981.  Force structure beddown includes: 

I jin the United States Air Frees in Europe; [_ 
Jin Tactical Air Command, f 

Command. 

•in Pacific Air Forces; and' 
( is also assigned to Tactical Air 

With the exception of the ground playback station, all planned development for the basic F-4G was completed 
with FY 1977 fund?- The Air Force completed the ground playback station In FY 1979.  The Air Force started a 
threat update program in FY 1978 to ensure the F-4G maintains a viable operational capability against the ccn- 
Mtantly chanRinR threat environment.  Specific updates being addressed Include: (1) frequency extension from 

")(!>) increased computer capability; (4) component 
technology and tecnnlque updates to reduce system operations and maintenance costs; (5) Increased accuracy In the 
low band receiver system; (6)  incorporation of an iete^tion capabllty; (/) modifica- 
tion required to effectively engage^ J (8) frequency extension to^ |(9) improved total 
system accuracy to increase the probability of kill when employing smart munitions cued by the Ai*R~38, particularly 
the Imaging Infrared Maverick; and (10) incorporation of the capability to detect and engagef 

threat systems.  In FY 1979 the Air Force completed the engineering development and design feasibility 
studies started in 1978 and assembled resulting data for evaluation in FY 1960. 
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Program Element:  I27136F 
DoD Mission Area: Defense Suppression, #224 

Title:    F-4G Wild Weasel Squadrons 
Budget Activity: Tactical Programs, #4 

(U) In FY 1981 the Air Force planned to begin fuJl scale development of an APR-38 performance update as a result of the 
FY 1980 data evaluation. Requests for proposal were prepared and released followed by evaluation of the two proposals 
submitted.  Both submissions were deemed by the Air Force to be non-responsive and source selection for the full scale 
development was terminated. 

2. FY 1982 Program:  The Air Force will complete tho source selection for the performance update program ordinal!'/ 
planaed for FY 1981.  The total slip in the program schedule is estimated to be six months.  The full scale development 
will be in two phases. Phase I will concentrate on expanding the on-board computer capability so the F-4G will have the 
necessary memory to interface with the HARM, high-speed anti-radiation missile. The computer expansion is planned for 

Jopcatxons. Phase II will engineer the other hardware and software changes identified )t\  the FY 1980 evaluation. 
These changes are scheduled to be operational Jnl 

3. (U) FY 1983 Planned Program: The Air Force wil1 continue the engineering efforts started in FY 1982. The increase 
in FY 1983 funds from $6,700K shown In the ?Y 1982 Descriptive Summary to $2l,671K shown this year reflects the Air Force 
decision to implement the F 4G performance updates based on the FY 1980 evaluation. 

4. FY 1984 Planned Program:  The Ail Force will continue the engineering efforts started in FY 1982 and will Investi- 
gate available technology for further performance expansions[ 

b. (U) Program to Completion:  This is c. continuing program. 

6. (U) Milestones:  Not applicable. 

7» (U) Resources:  Not applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary:  Not applicable. 
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FY 1933 RDT&E DESCRIPTIVE SUMMARY 

Prjgram Element: I27162F 
DoD Mission Area: Defense Suppression, #224 

(U) RESOURCES (PROJECT LISTING);  ($ in thousands) 

Project 
Number    Title 

TOTAL FOR PROGRAM ELEMENT 

2330 High Speed Anti-Radiation 
Missile  (HARM), AGM-83 

FY 1981 
Actual 
7,057 

7,057 

FY 1982 
Estimate 

4,234 

4,284 

Title: Tactical Air-to-Ground Missiles 
Budget Activity: Tactical Programs, #4 

FY 1983 
Estlaate 
4,790 

4,790 

FY 1984 
Estimate 
3r759" 

3,759 

Total 
Additional     Estimated 
to Completion  Costs 

0 :9,146 

29,146 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The increased sophiuticetiou, concentration, and lethality of enemy 
ground-based« radar guided, missile and antiaircraft artillery systems threaten the ability of tactical aviation to 
accomplish its mission and survivo. Antiradiatlon missiles provide a lethal counter to this threat. Ti>e High Speed 
Ant1-Radiation Missile (AGM-88, HARM) is being developed by the Navy to provide a significant upgraded capability 
against the threat. The F-4G Wild Weasel represents the only dedicated lethal defense suppression weapon system in the 
Air Force inventory. When deployed, HARM will be its primary veapon.  This element will fund the Air Force unique 
portions of the joint N&vy/Air Force HARM development program. 

(U)  BASIS FOR FY 1983 RÜT&E REQUEST:  Program funding completes residual tasks remaining from the FY 1982 Initial 
Operational Test & Evaluation and from the Sentember FY 1982 Defense System Acquisition Review Council III.  This et fort 
also Incorporates Pre-Planned Product Improvement activity in FY 1983, whose focus Is to increase the cost effectiveness 
of the F-4G/HARM weapon system.  RDT&E cost estimate is based on Program Office engineering cost projections and con- 
tractor quotes. 

COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDT&E 
Procurement (Missile)* 
Quantities 

8,100 

FY 1982 
Estimate 

4,300 
93,100 

136 

FY 1983 
Estimate 

TBD 
TBD 
TBD 

FY 1984 
Estimate 

TBD 
TBD 
TBD 

Additional 
to Completion 

TBD 
TBD 
TBD 

Total 
Estimated 
Costs 

TBD 
TBD 

L. ] 
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Projects #2330 
Proaram Element: »27162F 

DoD Mission Area; Defense Suppression, »224 

OTHER APPROPRIATION RMB; 

BY 1981 

Procurement (Missile)* 
Quantities 

*Includes initial scares 

BY 1982 
Estimate 

93 000 
136 

^iUe: aGM-88, HARM (High Speed Anti-Radiation Missile) 
Title: Tactical Air-to-Grourid MTsoiIes" 

Budget Activity: Tactical Program» f #4 

BY 1983 
Estimate 

163,100 
206 

BY  1984 
Estimate 

249,300 

Additional 
to Ccnpletion 

3,397,800 
13,621 

"Petal 
Estir.ax.ed 
Post 

>, 909,200 

3 
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Project: »2330 Title: ACM-88, HARM (High Speed Anti-Badtatlcn Missile) 
Program Elements £27162F Title: Tactical Alr-to-Ground Missiles 

DoD Mission Area: Defense Suppression, #224 Budget Activity: Tactical Programs, »4 

DETAILED BACKGROUND AND DESCRIPTION: The HARM is en  air-to-surface antiradiation missile which has been in devel- 
opment by the Navy since 1971. It is an evolution of current Anti-JUd2atioa Missile (ARM) weapons designed to damage 
or suppress radar-directed air defense systems. AntirpdiatJcn missiles currently in the inventory (AGM-4S SHRIKE and 
AGM-78 STANDARD ARM) are^ _]and SHRIKS procurement was terminated iu  FY 1978. 
The requirement for an advanced High Speed Anri-Radiatioü Missile (HARM) was identified b> the Tactical Air Forces in 
March 1975. The Air Force has identified HARM as the solution for the near-term portion of this requirement. Missile 
design goals are; moderate missile site and »eight, \. 

Und the 
ability to 

— The HARM, when Integrated with the F-4G Vild Weasel will give the Tactical Air Force a dedicated and highly 
capable antiradiation weapon system. 

(U) The Air Force, as participating service in the joint Navy/Air Force HARM Program, will fund only those development 
efforts that are unique to the Air Force. The main Thrust of  this program will be to Integrate the HARM with tne F-4G. 
This Integration will require the development and testing of computer software, tests necessary to certify the missile 
for carriage and launch from the aircraft, and ground and flight tests of the avionics/missile interface. Additionally, 
peculiar Air Force ground support equipment and technical annuals will be developed* HARM begins joint full scale pro- 
duction 1.: FY 1982. Tne F-4G/HARM will be the only dedicated lethal defense suppression weapon system in the field fox 
a considerable time into the future. As such, one focus of related follow-on Air Force HARM development effort in 
FY 1982/84 will be to conduct a Pre-Planned Product Improvement for HARM o optimise the F-4G/HARM co§t~*ffectivensss. 

A recent Air Force Studies and Analyses evaluation of HARM effectiveness (SABER COUNTER HOTEL) reported that the 
F-4G/HARM defense suppression system could increase A-10 survlveblllty by as a result of having 
HARM coverage available.  In additon, A-10 attrition rate p*r sortie is reduced by_ _when HARM, vice SHRIKE 
or Standard ARM are employed in a Central European engagement with the Soviets. Moreover, at leastL ieea 
HARMs then SHRlK.Es or Standard ARMs are fired for each air-raft e&ved« HARM «Jone Las effective, in ehe study, when 
the enemy used \ 

HIRIKE and Standard ARM are _ ~\ and HARH will 
repiace both of them. The break even unit cost of HARM was ovet 

(U) RELATED ACTIVITIES:  The HARM has been designated as the prioary Anti-Radiation Missile for the F-4G Wild Weasel. 
A Memorandum of Agreement of July 1975 between the Air Force and Navy Assistant Secretaries for Research and Develop- 
ment names the Navy as the Executive Service and the Air Force as tha Participating Service in the Joint Service HARM 
Development Program. The F-4G APR-38 Radar Homing and Warning Receiver ia optimized in Program Element 27136F, F-4G 
Wild Weasol Squadrons, to fully utilize HARM'S capabilities. 

<ü) WORK PERFORMED BY. The HARM Development Program is managed by the Kavy HARM Program Office, at Naval Air Systems 
Command, Arlington VA, with an *ir Force Deputy Program Manager and staff. Management of Air Force unique requirements 
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Program Element: I27162F Title: Tactical Alr-to»Ground Missiles 
DoD Mission Area: Defense Suppression, #224 Budget Activity: Tactical Programs, 54 

Is provided by the Armament Division, Eglir. AFB, FL.  Principal contractors «re: Texas Instruments, Lewisvllle, TX; 
McDonnell Douglas Aircraft Corporation, St Louis, MO; Thiohol, Brighan City, UT; and Motorola, Scottsdale, AZ. Govern- 
ment facilities such as the Aeronautical Systeme Division, Wright-Patterson, AFB, OH; Naval Weapons Center, Ci.lna 
Lake, CA; and the Air Force Flight Test Center, Edwards AFB, CA are also utilized. Air Force independent testing is 
conducted by dedicated personnel from the Air Force Test and Evaluation Center (AFTEC), Klrtland AFB, NM; and by opera- 
tion*. Tactical Air Command pilots detailed to the AFTEC test detachment from George AFB, C\. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. FY 1981 AND PRIOR ACCOMPLISHMENTS:  Studies and flight testa began in June 1977 to certify the HARM and LAU- 
122 launcher for carriage on the F-4G Wild Weasel. Development of coaputer software to Integrate the HARM with the 
F-4G APR-38 avionics began in 1978. A Defense Syatem Acquisition Review Council II A was held or; 14 Feb 1978.  On 
23 March 1978 the Secretary of Defense approved HARM'S entry luto engineering development. Modifications to the F-4G, 
to Include weapon carriage at.d software changes to Integrate HARM with the APR-38, have been developed, bench tested and 
flown In a series of live firings and captive carry flight missions.  HARM Development Test and Engineering firings were 
completed in Oct 1980. This included a total of'-     Jmlsejle firings,    "fro» the F-4G an<i    from the Navy A-7F 
aircraft. of these firings were & complete success,^ The 
missile demonstrated an average miss distance (closest point of approach) of       feet as compared to the required 
thirty feet.  A Department of Navy Systems Aqulsitlon Review Council II B held In No/ 1980 evaluated test results of 
prototype misile firings, and approved pioc^*idln~ fo Navy pilot production in 1981. The Secretary of Defense certified 
HARM» readiness for pilot production to Congress U\  Jan 1981.  Correction of the deficiencies found during Development 
Test and Evaluation were completed, and successfully evaluated in    } Navy Technical Evaluation firings and a limited 
captive carry effort. 

2. FY 1982 Program:  A Joint/Navy senior level program review approved release of long lead FY 1982 procurement 
funding In advance of Milestone III, to preclude creating a costly gap between the FY 1981 concurrent pilot production 
and FY 1982 full production program.  The Joint Air Force Initial Operational Test and Evaluation began in Nov 1981, 
concurrent with Bevy limited pilot production.  The joint test will be completed in time for the Defense Systems 
Acquisition Review Council III In September, 1982.  The joint test program prior tc  Milestone III will evaluate missiles, 
avionics, peculiar ground support equipment and government furnished equipment against the full range of operational 
effectiveness and suitability requirements. Tht Air Force plans to conduct a second phase of the Initial Operational 
Test and  Evaluation after the Milestone III decision.  The second phase test objective is to evaluate the F-4G/Hlgh 
Speed Anti-Radiation Missile. | which will, utilize the! j 
capability of the F-4C/APR-38 avionics.  The Air Force plans to procure 13fc mlssllie« in FY 1982. 

•*       FY 1983 Planned Program:  The Air Force will conduct a Follow-on operational Tear: and Evaluation to inaure 
that auy latent test Issues that could arise in Initial Operational Test and Evaluation are incorporated and evaluated. 
A Pre-Planned Product Improvement effort will be Initiated by the Air Force and Navy to optimize the cost-effectlve- 
ueas of the High Speed Anti-Radiation Missile.  Thir effort includes (1)  joint service funding to qu-ilify a second 
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Program Element:  # 27162F Title:  Tactical Alr-to-Ground Misslies 
DoD Mission Area:  Defanse Suppression, #224 F.udget Activity:  Tactical Programs, #4 

sourcs fissile producer to competitively reduce unit cost snd Improve field reliability, (2)  Initiation of a govern- 
ment lot acceptance test effort to focus on quality assurance, (3) development of a __feature for the 
missile«, and (4)  reliability Improvement for missile critical life Items.  Air Force plans to procure 205 missiles 
in FY 1983. 

4. Ff 1984 Planned Program:  The Pre-Planned Product Improvement effort Is continued.  Air Force 
aci.levee an Initial Operational Capability ln^ 

5. (U) Program to Completion:  Missile deliveries to Ali Force inventory continue.  The first competitive dual source 
missile buy Is planned for FY 1986. 

6. (U) Milestones: Hute 

A. (U) OSARC I Oct 1972 
B. (U) DS/.RC II Jan 1977 
C. (U) DSARC II A (additionally) Feb 1978 
D. (U) DSARC II B Kov 1980 
E. (U) Begin I0T&E *(Jul 1981) Nov 19cU 
F. (U) DSARC III *(Apr i982) Sep 1982 
C- (U) A*r Force Deliveries begin *(Sep 1983) Nov 1983 
H. Air Force Initial Operational^                        _ 

Capability 

*  Dats present« ' in Flscfl Ye**r 1982 Descriptive Summary. 

Explanation of Ml estone Changes:  The slip in start of the Inltital Operational Test tusid  Evaluation la due 
to the contritor delays la ncorporatlng software change.« to missiles, and weather delaying Kavy Technical Evaluation 
firings.  Slip in DSAP.C II: is due to testing delays.  The slip in delivery start date 

i^ a result of! ^components. 

7. (>.)}     Resource:  Hot Applicable 

8*  <U>  Comparison with FY 198J Budget Data:  Not Applicable 
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budget Activity: Tactical Program, ih 
Program Element: ~1'17162F Tactical  Alr-to-Cround Misslies 

Teat and Evaluation Data 

1.  (U)  Development Test and Evalua >an (DT&E):  The /rGM-88 High Speed Anti-Radiation Missile (HARK) is a Joint 
Navy/Air Force project with the Navy as Executive Service.  The Navy conducted Engineering Development under Program 
Element 64360N.  Naval Weapons Center, China i^ke was the lead organization.  Texas Instruments was chosen as the weapon 

System Integration Contractor.  The Air Frrce monitored the Navy Development Test and Evaluation and also condu' ted 

eight of the eighteen live firings.  Air Force Development Test and Evaluation addressed the Integration of the High 
Speed  Antt-Radltlon Missile with the F-4G Wild Weasel, which contains the APR-38 avionics suite.  Since 1977, 

modification to the F-4G to Integrate the High Speed Antl-Radlatlon Missile have been developed, bench tested, and 
flown In a series of captive flight missions.  Computer software, develaped to Integrate the High Speed Antl-Radlatlon 

Missi'e with the APR-38 have been bench/ground tested; and evaluated in captlva flight tests and Higo Speed 
Ant 1-Radiation Missile fltings from the F-AG. 

Prototype missiles and pilot production missiles were procured during Development Test and Evaluation.  Prototype 

and pilot production hardware contain High Speed Anti-Radiation Missile 
capabilities which were developed during the extended phase of advanced development.  Test results are 

shown In Navy Program Clement 64360N Descriptive Summary. 

Prototype Missile« - These »'sal leu 

against a variety of target signatures 1 

ground tests, captive flight tests and f 

target signatures In various operational 
verification of hazard free performance 
and suitability was obtained. The modlf 
Ant 1 Radiation Missile was demonstrated. 

the required       foot circular error 
Iloual test pilots from both services. 
Nov 198-0 evaluated test results or pro to 

were being tested to evaluate performance cf the contractor prototype design 

n five operational scenarios.  The prototype hardware was to ba subjected to 

iriug tests.  Objectives included acquisition and tracking of characteristic 

scenarios, compatibility with the full electromagnetic environment, end 
ti- aircraft and handling personnel.  An indication of operational effectiveness 

led F-4G/APR-38 avionics capability to control and monitor the High Speed 
development test fir Jogs were completed, resulting In 

Th« average mi*u ..'«stance was       feet (as compared to 
probable).  Although th*?se w«»re development tests, they were flre?f by opera- 

A Department of the Navy Systems Acquisition Review Council II E held in 
type missile firings, nnd  approved proceeding to pilot production in 198'. 

Pilot Production Missiles - Forty-five pilot production missiles have b^er allocated for both completion of 
Development Test in the Navy Technical Evaluation, and (or the Joint Air ?"orce Initial Operational Test and Evaluation 

and Navy Operational Evaluation.  Five of the forty-five pilot prodt  Ion «ls.?lles have been fired by the Navy 
to complete Navy TIT»'»' ^l evaluation.  The Join; testing commenced in lov 1981, and tie balance of the forty 
pilot production missiles are allocated as follows.  Twenty missiles are to be used for Navy Operational Evaluation, 
o! which twe've will be fired.  The Air Force will utilize the remaining twenty missies for Initial Operation Test 
and Evaluation, and will fire twelve of the twenty missiles^ The Joint teat will he completed In time for the 
Defense System acquisition Review Council III in The test program prior to Milestone III wlU evaluate 

the pilot production missiles, avionics, Peculalr Ground Support Equipment and government furnished equipment 
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Budget Activity.  Tactical Prograr, #4 
Program Eleasent :  I27162F Tactical Alr-to-Ground Missiles 

against the full array of speciflcation, operational effectiveness, and operational suitability requirements. The 
Air Force plans to conduct a Second Phase of the Initial Operational Test and Ev*lu*tlon after the Milestone Hi 
decision. Th* Second Phase test objective is to evaluate the F-4G/High Speed Anti Radiation Missile 

capability, which will utilize the unique and superior range known capability of the P-aG «fid "APR-38 avionics 
suite. The Second Phase Initial Operational Test and Evaluation/Pollow-on Test and Evaluation will be designed 
also to develop and refine tactics, and to provldi data for further evaluation of operational effectiveness and 
suitability. 

2.  (U) Operational Test Evaluation:  Operational testing on the High Speed Antlradiation Missile (HARM) built by 
Texas Instruments, Lewlsvllle, Texas will be conducted as a Joint Navy Optration&l Evaluaflou/Air Force Initial Opera- 
tional Test and Evaluation program. Eech service will »ep<?rately evaluate the blsstle with its own Aircraft and 
avionics, but will coordinate planning and share teat results to eliminate duplication of effort.  The purpose of the 
Initial Operational Test and Evaluation Is to evaluate the operational effectiveness »ad  operational suitability of 
the HA!iM to provide a basis for the first major production decision. 

The dedicated portion of Air Force Initial Operational TfcSt and Evaluation will be conducted In a two-phased 
approach fro« November 1981 to September 1982.  Both phases will he conducted separate from developnetfcal testing and 
will use piiot production assets Integrated with production F-4G aircraft.  In addition to a captJv?. cany flight 
program to evaluate reliability of the missile {Phise One), a total of 30 missiles will be fired from Air Force 
F-4Gs and Navy A-7s. Twenty-four missile firings -fill establish the baseline in Phase One.  During Phase Two, both 
"ervices will f«.re a combined total of aix missiles t? validate a software enhancement update to the missile.  Ali 

Force resting will be conduce A  ot test ranges at Nellie Air Force B^se, Nevada; Pacific Missile Test Center, Point 
Hugu, California; ttaval We<*po: Center, China Lake, California; and White Sands Missile Range, New Mexico, as well 
as captive carry nissions in r;SAFE,  United States Air Force Tactical Air Command crews will fly these missions 
and missile maintenance checkout as well as loading criteria wll be provided by Air Force personnel.  System 
performance and reliability criteria are outlined in DCP-93B, which la presently under revision *nd service 
coordination. 
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Budget Activity: Tactical Program, #4 
Program Element: "T2/1.62F Tacti :al Air-to-Ground Missiles 

3. System Characteristics: 

CHARACTERISTICS 

Range: 

MILESTONE II B 
THRESHOLD 

MILESTONE III 
THRESHOLD 

MILESTONE III 
GOAL * 

DEMONSTRATED 

(Level Launch) Nautical Miles 
5,000 Foot Altitude 
15,000 Foot Altitude 
30,000 Foot Altitude 

Accuracy: 

Median of the Closest Point 
of Approach 

(in Feet) 

Frequency Coverage: 

(Gigahertz) 
Pulse 
Continuous Wave 

Technical: 

length (r'eet; 

Diameter (Inches) 

Weight (Pounds) 

^ime to Target (Level launch 
at 10,000 feet, C.8 Mach to 

target at 10 nautical miles) 
(Seconds) 
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Budget Activity:  Tactical Program, #4 
Progran Element: I27162F Tactical Air-to-Ground Mlsriles 

CHARACTERISTICS 
MILESTONE II B 

THRESHOLD 
MILESTONE III 

THRESHOLD 
MILESTONE III 

GOAL * 
DEMONSTRATED 

Mean Flying Hours Before 
Failure (Captive Carry over 
1850 test hours, 1.8 flying 
hours/sortie, Inclt ing 1,0 
hour full electrical powe«.) 

(Hours) 

Reliability, Missile 
Captive Carry 

Reliability, Missile 
Free Flight 
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Budget Activity: Tactical Program, #4 
Program Element: ~~?27162F Tactical Air-to-Ground Missiles 

* JCP-93 Goals - (Revision B in process) 

** Includes Air £orce and Navy firings through Development Test and Evaluation firings 

*** Demonstration based on results of Joint Air Force and Navy Development Test and Evaluation firings through 
17 Aufc, 80. Approved program operational and technical characteristics will be demonstrated during operational 
evaluation (Navy Operational Evaluation/Air Force Initial Operational Test and Evaluation). 

**** Results to date continue to support the approved program goals, j_ 

***** probability that HARK will be up and ready for launch after 20 captive carry flights of 1.8 hours duration 
per mission with full^electrical power applied for one hour per mission. Relates to a Mean Flying Kourt, Before 
Failure threshold of 

****** Given an up HARM system at launch, probability of successful launch, target guidance (including flex logic 
operation, if required) and proper fuze and warhead function within the specified Median of the Closest Point of 
Approach. Target Is defined as any emitter having parametric characteristics similar (within missile RF and search 
area discrimination limits) to one of t>&  threat listings handed-off by the avionics. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #27247F 
DoD Miysiou Area: TIARA for Tactical Land Warfare, #322 

Title: Air Force TENCAP 
Budget Activity: Tactical Programs, #4 

(Ü) RESOURCES (PROJECT LISTING)(fr In thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

299 

FY 198?, 
Estimate 

299 

FY 1983 
Estimate 

285 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 

281    Continuing    Not Applicable 

(U) BRIE/ DESCRIPTION OF ELEMENT AND MISSION NEED: This program has as it* main objective the development of procedure«, 
tactics, «p.d interface equipment/software to facilitate tactical use of national intelligence systems within an 
operational framework. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  In 1977 Congress directed each service to establish a Tactical Exploitation of 
National Space Programs (TENCAP) office to improve military use of national systems. The FY 1982 funding and outyear 
programming provide continuing funding for this effort. Efforts will Include evaluation and development of interfaces 
with national space programs and enhancement of our tactically deployed forces through tactical exercises *nd improved 
Interfaces with the Intelligence Community. This will Include necessary software development, equipment evaluntion, and 
related developmental studies. Tne FY 1983 cost estimates for these activities are based on the FY 1981 completed 
activities and projections for continuity into FY 1983. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 
Total 

FY 1982   FY 1983   FY 1984   Additional     Estimated 
FY 1981  Estimate  Estimate  Estimate  to Completion  Costs 

RDT&E 

(U) OTHER APPROPRIATION FUNDS: 

Operation and Maintenance 

300 

2,935 

3Ö0 

4,941 

300 

3,438 

Continuing    NoL Applicable 

3,823 Continuing •x**t  Applicable 

Note:  The Operation and Maintenance funds are used to conduct essential tactical exerciser 
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Program Element: #27247? 
DoD Mission Area: TiARA for Tactical Land Warfare, #322 

Title:  Air Force TENCAP 
Budget Activity: Tactical Programs, #4 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: This program was established by Congress to explore the tactical utility of 
national Intelligence assets. Efforts accomplished under this program vill provide for development, evaluation, at 1 
testing of tactics utilising national intelligence resources.  Efforts will include participation in tactical exercises, 
system interface software/hardware development, and related developmental studies* 

(U) RELATED ACTIVITIES. Will require interface with national intelligence systems* 

(U) WORK PERFCRMED BY: Air Force management of this effort will be under the Air Force Deputy Chief of Staff for ?iar.3 
lud Operations. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

1. (U) FY 1981 and Prior Accomplishments: This information is available at higher security levels and a complete 
viev of the program is available in the FY 1983 Intelligence Related Activities, Congressional Justification Book. 

2. (U) FY i982 Program: This effort will continue exercise evaluation, software development programs and equipment 
end procedure evaluation. 

3. (U) FY 1983 Planned Program: On-going FY 1982 efforts will be continued. Efforts will be initiated for 
interface with various Air Force, other service and national intelligence programs to Include studies, software; 
modification and equipment evaluation. A ~cntinued involvement in tactical exercises will be pursued. 

4. (U) FY 1984 Planned Program:  On-going efforts will continue. 

5. (U) Progran to Completion:  This is a continuing program. 

6-  <u> Milestones:  Not Applicable. 

7. (U) Resources:  Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable. 
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FY 1983 ROT&E DESCRIPTIVE SUMMARY 

Program Element: # 27411 

DOD Mission Area: Air Warfare Command and Control, #352 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Title: Overseas Air Weapons Control Systems 

Budget Activity: Tactical Programs, #4 

Project 
Number Title 

2644 
TOTAL FOR PROGRAM ELEMENT 
LIFBL/DISTEL I 

2704 EI7EL/Ü 

- ACCS/STACCS 

Total 
FY 1981 FY 1982 FY 1983 *Y 1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs 

Not 
1,000 2,291 3.486 3;429 Continuing Applicable 

200 200 100 100 Continuing Not 
Applicable 

300 1,591 1,936 1,929 Continuing Not 
Applicable 

500 500 1,400 1,400 Continuing Not 
Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED.  Under Project 2644, EIFEL/DISTEL I, the United States AJr Force is 

adapting and procuring the German-developed EIFEL/DISTEL I system, an automated command anJ control system, for the 
United States Air Force operated Allied Tactical Operations Center at Seubach, Germany. Under Project 2704, EIFEL II, 
the United States Air Force will cooperate with the Federal Republic of Germany in the development of a follow-on 
system to augment EIFEL/DISTEL I.  Th3 European Theater Air Command and Control Study (ETACCS) has been established to 

analyze and coordinate the accomplishments of the NATO teaa working or« the NATO Air Command and Control Svstem (ACCS) 
and to develop US coordinated positions relative to ACCS Issues. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  Air Force Systems Command has been tasked to provide technical assistance to United 
States Air Forces Europe to support the EIFEL/DISTEL I system.  Air Force Systems Command has also been tasked to 
monitor the German EIFEL II effort, work with United Stares Air Forces Europe in developing requirements and provide 

recommendations as to the degree of United States participation in EIFEL II.  The validity of the FY 1983 cost estimate 
will depend on the degree of United States participation In EIFEL II.  ihe ACCS/ETACCS cost estimate is baaed on a valid 
requirement to provide c US vehicle for supporting and interacting with the NATO ACCS Program. 

<U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RÜT&E 

Procurement   (Other) 

(U)  OTHER  APPROPRIATION  FUNDS: 

Procurement   (Other) 

200 
12,200 

12,200 

FY  198* 
Estimate 
"2.300 
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FY 19Ö3 
Estimate 

2,200 
300 

300 

FY 1984 
Estimate 

300 

Additional 
to Completion 
Continuing 

Continuing 

Total 

Estimated 
Costs  
Not 

Applicable 

Not 
Applicable 
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Program Element: # 27411 
DOD Mission Area: Air Warfare Command and Control. #352 

Title: Overoeas Air Weapons Control System 
Budget Activity; Tactical Programs, #4~ 

(U) DETAILED BACKGROUND AND DESCRIPTION; EIFEL/DISTEL is a German-developed data management and command and control 
system which automates selected command and control functions. The system has been installed in the two North Atlantic 
Treaty Organisation (NATO) Central Region Allied Tactical Operations Centers (ÄTOC) operated by the Federal Republic or 
Germany (FRG). The United States Air Force (USAF) will adapt and procure the present version of EIFEL/DISTEL for Instal- 
lation in the US-operated Central Region ATOC at Sembach, Germany. By procuring the EIFEu/DISTEL I system, the four 
ATfCe »a the NATO Central Region will have common equipment, thus enhancing interoperability. The United States Air 
Force has agreed to cooperate with the Germans in a follow-on capability to the KIFEVD1STEL I System, known ap EIFEL 
II. A joint US/FRG study on EI?EL II is underlay. The Air Force has been tasked to support the ACCS/ETACCS effort 
starting in FY 81. ETACCS Is Important to insure that the US objectives are included in the NATO ACCS. 

(U) RELATED ACTIVITIES; The Air Fo*ee is presently studying approaches to unit level automation which will be required 
for various important tactical command and control programs. The EIFEL II program is one of the leaders in this area» 

<u^ WORK PERFORMED BY?  United States Air Forces Europe (USAFE), Rama <:e in Air Base, Germany will manage the acquisition 
of the EIFEL/DISTEL I System with technical assistance provided by Air Force Syjteas Command (AFSC). Hardware and 
software will be acquired for the United States by the Federal Republic of Germany from the German Siemens Corp.  The 
EIFEL II effort is being accomplished by the Air Force Systems Commaad. Mitre Corp will provide technical support in 
this effort. The Air Force role in ETACCS will be accomplished by AFSC with MITRE support. 

<U> PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

1.  (Ü) FY 1981 and Prior Accomplishments: The Initial feasibility studies were ccupleted and the Memorandum of 
Understanding signed in Dec 1980.  In addition, planr were developed to adapt the EIFEL/DISTEL I System to meet the unique 
requirements of the ATOC at Sembach, Germany.  Negotiations to procure the German-developed hardware and software 
were completed in tht 4th qtr, FY81.  Study activities and document translations were accomplished on 2IFEL II. 
The ACCS/ETACCS effort was initiated. 

2*  <u) FY 1982 Planned Program;  Procure and begin installation of the EIFEL/DISTEL I System. Complete joint study 
on EIFEL II.  Continuation of ÄCCS/ETACC «ffort. 

3*  (U^ FY 193J Planned fogjaa:  Complete installation and testing of the EIFEL/DISTEL ! System.  EIFEL II develop- 
ment activities begin. Continuation of ACCS/ETACCS effort. 

*'  ^u) FV 1984 Planned Program; Maintenance and minor modifications of the EIFEL/DISTEL I System.  EIFEL II develop- 
ment activities continue.  Continuation of ACCS/ETACCS effort. 

!>.  (U) Progjram to Comjp 1etion;  This is a continuing program. 

6* W)  Mllastones: Not Applicable 

7. (U) Resources: Net Applicable 

8'  (U) Coiparison with 1V 1981 BudgetJjata:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMAkY 

Program Element:  » 27412F 
DOD Mission Areas Air Warfere Command and Control. #352 

Title; Tactical Air Control System (TACS) 
Budget Activity: Tactical Programs, #4 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number  Title 

TOTAL FOR FRÖGRAM ELEMENT 

it 1981 
Actual 
23,761 

Ft 1982 
Estimate 

1,195 

FY i?83 
Estimate 

5,422 

FY 1984 
Estimate 

5,455 

Total 
Additional    Estimated 
to Completion  Costs 
Continuing  Net Applicable 

(Ü) BRIEF DESCRIPTION OF ELEMENT AND MISSION MEED:  The tactical air forcec require a highly developed, reliable, 
positive control system to fully exploit the Inherent capabilities of tactical air poK*tr. The Tactical Air Control 
System (TACS) provides the means through wh:!ch t-se Air Force Component: Commander exercises control oi  als forces to 
accomplish his assigned mission. This program provides for major improvement to the existiug manual TACS.  Efforts in 
progress are designed to autouate command, control, and communications processing functions; to develop electronic 
countermeasures; and to develop the System Trainer a.id Exercise Module (STEM) for Control and Reporting Center/ 
Control and Reporting Post (CRC/CRP) nersonnel* 

<u> BASIS FOR FY 1983 RDT&E REQUEST:  This request provides for acquisition of the STEM aud the Ultra Low Sidelobe 
Antenna (ULSA) and for the development of the Anti Radiation Missile Alarm Sensor (ARM Alarm)«  Budget estimates axe 
based on current contract values (STEM, ULSA) and p^ogra« office estimates (ARH Alarm and Modular Control Element) aa 
of 1 Pec 1981. 

(Ü) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

UT4E 

Procurement (Other) 

FY 1981 

13,761 

8,385 

fetal 
FY 1982    FY 1983    FY 1984     Additional    Estimated 
Estimate   Estimate   Estimate    to Completion Costs 

1,200 Continuing  Not Applicable 

19,891     19,070     20,661      Continuing  Not Applicaule 

(U> OTHKR APPROPRIATION FUNDS: 

Procuresant (Other) 
(Quantity) STEM 

ULSA 
ARM Alarm 
MCE 

8,645 22,304 60,151 
€ 

27 15 
52 

Conlim-lng      Km Applicable 
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Program Eleiaentr  # 2M2.2F 
DOD Mission Are»:  Air Warfare Command and Control, #352 

Title: Tactical Air Control System (TACS) 
Budget Activity Tactical Program, #4 

'u> DETAILED BACKGROUND AMD DESCRIPTION;  The 485L development and acquisition program is established to provide 
effective Improvements f-o the Tactical Air Control System (TACS;, The TACS consists of the men, materiel and pro- 
cedures established to cootrol tactical air operations. The tactical air forces require a highly developed„ 
reliable, positive control system to fully exploit ;he inherent flexibility o2  tactical «ir power. 

(U)  Improvements to the TACS are evolutionary and are Implemented through a series of procurements d<signed tu Increase 
systea effectiveness incrementally while responding to the ir creasing enemy threat. The first oi three phases', 
approximately 1965-1968, was an expedited buy of "off-the-shelf' equipment to provide a firat-level capability for 
urgent, near-term contingency requirements. The second phase, approximately 1969-1972, provided improved equip- 
ment wi*h state-of-the-art technology. Phases I and II va*e accomplished under the '»07L Program.  £he third phise, 
approximately 1973-1987, provides automated and miniaturised equipments. Equipment to satisfy the capabilities required 
in Phase III Is being developed and acquired under the 435L Program. 

(U) Those improvements presently planned fcr development and acquisition are listed below: 

(1) Netted Teleph me Radio Interface Device (NTRJD) 

(2) System Trainer and Exercise Module (STEM) 

(3) Ultra Low Sidelobe Antenna (ULSA) 

(4) Anti Radiation Missile Alarm Sensor (ARM Alarm) 

V) Modular Control Element (MCE) 

(6) Computer Assisted Force Management System (CAFMS) 

(U) RELATED ACTIVITIES:  This program Interfaces witi. the Tactical Information Processing interpretation Program, 
the Joint Interoperability of Tactical Cocaiand and Control Systems Program, an.4 with «fiorts to improve European ano 
Korean Command and Control Sys em«*. 

(U) WOm; PERFORMED 8i-  Electronics Systems Division, Hanseom Air Force ease, MA, is responsible for this program. 
Rome Ur Development Center, Griff iss AFB, NY, tad the tactical Air Comaanl, Langley Air Fore* Hase, VA, provide engi- 
neering and operational support. Major contractors include GTS Sylvanit, Kaedham Heights, MA (System Trainer and Exer- 
ciöc Module) (STEM); Westinghouse Corp, Baltiwe, MD (Ultra Low Sidelobe Antenna) (ULSA); artd MITRE Corp., Bedford, MA, 
(Systems Engineering). 
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TitJe: T&ctical Air Control System (TACS) 

Budget Activity: Tactical Program, #4 
Program Eliment:  I27412F  

DoD Mission Area: Air Warfare Corncaa'd and Control, #352 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (Ü) FY 1981 and Prior Accomplishments:  In 1981, the Netted Telephone to Radio Interface Device (NTRID) 

successfully completed plant and field testing. The Air Force will orocure 30 NTRIDs - 2C for itself and 10 for the 
Marine Corps. Full scale development and in-ylant testing continued for the System Trainer and Exercise Module (MEM) 
?_nd th*: Ultra Low Sidelobs Antenna (ULSA). Equipment recently fielded under this program element includes the 

Frequency Shift Keyeri the AN/PRC-104, Lightweight Manpack Radio; the S-530, Electrical Equipment Shelter; and the 
AN/GSQ-120, Microwave Relay Set. 

2. (U) FV 1982 Program:  Begin receiving NTP.ID units. Complete STEM development and exercise production option. 
Complete ULSA development. Sheltcrize three Computer Assisted Force Management Systems. 

3. (U) FY 1983 Planned Program: Take delivery of the la»?t NTRIDs. Begin receiving STEMs. Sxerciss production 
option for ULSA, Award full scale development contract for the Anti Radiation Missile Alarm Sensor (ARM Alarm). The 
FY 83 RDT&E increase will fnnd the ARM Alarm effort while the increase in procurement fundj will pay for more ULSAs* 

4. (U) FY 1984 PlanneJ Program;  Accept final delivery of the STEM. Continue receiving ULSA, Continue development 
of ARM Alarm.  If FY 32 ana FY 83 reprogr*mming offorts are unsuccessful, begin development of the Modular Control 

Element. 

5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable 

7. (U) Resources:   Not Applicable 

8. (Ü) Comparison With Pi 1932 Description» Sucaary: Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #27417F(64744F) 
DoD Mission Area: Air Warfare, #352 

Title: Tactical Airborne Command and Control System 
Budget Activity:  Tactical Programs, #4 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands): 

Title 
Project 
Number 

FY 1981 

Actual 

TOTAL FOR PROGRAM ELEMENT 62,136 

FY  1982 
Estimate 

52,402 

FY  198 3 
Estimate 

78,852 

Total 
FY 1984        Additional Estimated 
Estimate      To Completion      Coats 

62,228 34,482 1,666,400 

NOTE:  RDT&E funds for FY 1978 and prior were included in PE 64744F, Airborne Warning and Control Syatem.  Large aircraft 
terminal development for the Joint Tactical Information Distribution System (PE 64754F) is funded in PE 27417F. 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This progr.v; has as Its mala purpose the development and acquisition 
of an effective survlvable airborne surveillance system for command and control oi* tactical fore*« and strategic defense 
of the United States.  The E-3A Airborne Warning and Control System will overcome ground based surveillance system defi- 
ciencies through its unique ability to provide extended all altitude surveillance and for the first tlm«, the means to 
manage a.i &ir ba.tle situation in real tise.  It will contribute significantly to a more effective integration of the 
capabilities of United States forces support!ag Urlted States, North Atlantic Treaty Organization or other worldwide re- 

quirements. 

(U)  BASIS FOR FY 198 3 RDT&E REQUEST:  This request will continue full scale development of additi nwl radios, multipur- 
pose consoles, aid command consoles as well as continuing development of «elected ECCM improvement.  Development for the 
Mission Simulator Improvement Program will begin to provide much needed Increases in training capability.  Estimates are 
based on program office engineering i,nd financial analysis of planned efforts for development and eetl&ates of required 
support from other agencies. 

(U)  COMPARISON WITH FY 1981 DESCRIPTIVE SUMMARY: 

FY  !J?8J 
6 3,000 

27^,000 

FY  1962 
Kftltttte 

5,, 000 
0 ** 

:i0T4E 
Procurement  (Aircraft)* 

<U)     9™Ü APPFOPRIATIOty FUN;'S: 

Procurement   (Aircrafr)* 

(^-aiit! ty> 

•Include» inittal spares. 

**Aneni«^d FY B2 President '&   Sudgct rephased two aircraft 
from FY 8 "J la  FY 82 and adjusted funding request accordingly, 

I   I 

FY   198 3 
Eatlmate 

63,600 
552,800-* 

FY  1S84 
Estimate 

38,600 

Additional 
To Completion 

Total 
Estimated 
Costs 
l,;96,6d0 
2,557, 500 

2? 0,000 2 57,900 :;t»,700 220,200 l,601.300 4, 546.200 
(2) (2) (2) (I) on (43) 
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Program Elementi #27417F(647A4F) 

DoD Mission Area: Air Warfare, #352 

Tit1ef Tactical Airborne Command and Control System 

Budget Activity: Tactical Programs, #4 

,nd Control System will support a variety of tactical 
It will overcome current deficiencies o£ present 

(Ü)  DETAILED BACKGROUND AND DESCRIPTION:  The E-3A Airborne Warning 
air operations and th£ air defence of the Continental United States. 
ground based systems (range, vulnerability, limited effectiveness apainst low altitude targets and suacentlblilty to 
electronic countermeasures). The capability to detect and track target» against ground clntter makes the E-3A effective 
against low-altitude targets-  Since the radtr is mounted on a high flying Jet aircraft, Increased surveillance volume 
and detection range are realized.  Mobility, coupled with the awareness of potential threats, and the ability to command 
weapons In Its own defense mfke the E-3A highly survlveble. 

The airborne platform Is s Boeing 707 aircraft equipped with radar, communications, identification sensors, naviga- 
tion units and data processor to provide an Integrated presentation of the air situation on operator display consoles. 

Software changes in the central processor configure the £-3A for tactical or strategic defense missions. The Core E-V 
is capable of detecting and tracking low flying aircraft targets in the presence of ground clutter, detecting bomber 
aircraft at a^dlstance of I    nautical «illes, detecting tactical aircraft up to      nautical miles, computer tracking 
of up to      targtte, 6.2 hours on stolon tine at 1000 nautical miles from base, end active interrogation of aircraft 

using a cooperative beacon in cryptologlcal secure or standard »odes.  Increased Command and Control improvements as 
well as electronic counter-countermeaeures improvements are planned for the E-3A to exploit Its Inherent capabilities 
and to keep pace wi;h the evolving threat. 

(U) The E-3A significantly enhances the combat effectiveness of i*lr, ground and naval forces.  Strategic defensive 
forces will utilize the E-3A, in conjunction with Interceptor forces, for the wartime defense of the Continental United 
States and as an integral element of the mobile air defense force for contingencies requiring sir defense outside the 
United States. Tactical forces will use the E-3A for command and control during the deployment of tactical air force*, 
and In accomplishing interdiction, rescue and airlift suasions.  Its flexibility and versatility will enable it to be 

deplored at any level of military action ranging from a show of force through general war.  During these deployments, 
the means will exist, for the first time, to manage the air and »ea battle. 

<u> RENTED ACTIVITIES:  The Overland Radar Technology Program (Program Element 637D1F) proved tha feaaibility of over- 
land radar in support of »n airborne wart log and control system.  The conceptual portion of iut  t-3A program was funded 
under Program Element 6340ZF prior to December 1967.  The North Atlantic Treaty Organisation Airborne Early Warning and 
Control System (Program Element 64752?) was estsbllshed in ft  1978 to fund United States aha.-« of the Sterth Atlantic 
Treaty Organization development rffor: (subsequently changed to Program Element 0lCi2F).  The Forekgn Military Sale of 
the E- 3A to Saudi« Arabia waa approved in October 1961. 

(U)  WORK PERFORMED BY: 
Massachusetts. 
arc: 

The  Air  Force management  is provided by the  Electronic Systems Division,  Hanscom AFB,  Bedford, 
The  integration cr;*>n actor   i"  Sowing Aerospace Coapeny,   Seattle,  Washington.     The major subcontractors 

(J)  Radar   - Westinghouse ^ectrlc  Co^porat*v*.   Baltimore,  Maryland;   (2)  Data  Proceasor -  International   Business 
Machine«,   Owego,   Hev Yotk;   (V   Displays  -  Hazeltine    orporetion,   Long   Island,   New  York;   (A)   Ultra  High  Frequency radios 
(less  transceiver«)  - Electronics  Communications   Inc      worsted,   Saint   Petersburg,   Florida;   (5)   Identification  Friend  or 
Foe - Airborne  I&acrtarc,><:    Laboratory,  Long   Island,   :   .   *ork;   (6)  Mavlq»tion - Northrop,   Los Angeles,  California;   (7) 
Very High Frequence radios  - Collins Communication*  ^   terns,  Cedar Rapids,   lows;   (o) Audio Distribution System - Hughes 
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Aircraft Company, El Segundo, California: *nd (9) Joint Tactical Information Distribution System Digital Data Unk - 
Hughes Aircraft Company, Fullerton, California. Government Furnished Equipment vendors art:  (3) Engines - Pratt and 
Whitney Aircraft Division of united Aircraft Corporation, Hartford, Connecticut; (2) Ultra iligh Frequency Transceivers - 
Collins Communications Systems, Cedar Rapids, Iowa. 

(Ü)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U) FY 1931 and Prior accomplishments:  Feasibility studies by Boeing. McDonnell Douglas, and Lockheed (each 
study using « different radar and airf>-ae) led to the Air Force conclusion that an Airborne Warning and Control Syete»! 
was feasible and could be delivered In the 1970s.  In FY 1967, contracts were awarded to Boeing and McDonnell Douglas 
for ctudles to examine the aerodynamics of the radar rotodoaie configuration, to determine the optimum configuration and 
to Integrate the results of studies conducted under the Overland Radar Technology Program into a system »:udy Lo establish 

a baseline design. The Contract Definition Phase of the program was initiated during CY 1969 and was completed with the 
selection of the Boeing Company as the system acquisition contractor in July 1970.  The airborne warning aud coutrol 
system program \nd  the contract with Boeing was arranged in three phases (Brassboard Radar Demonstration; Development. 
Test and Evaluation; *nu Production) with established performance milestones within each phase th*t were demonstrated 
with test results before the decision was maoe to proceed to the next phase. 

(U) The Sraeebcsid Radar Demonstration pha&<%, initiated with Hughes and Westinghouse as competing radar subcontractors, 
was designed to verify the performance of the radars. The two radars (Hughec and Westinghouse) were installed in modified 
Boeinf 707 aircraft and the competitive radar fly-off began in March 1972.  Tne airborne warning and control system 
long lead cvlonics subsystem development to support thu development, test and evaluation ph**e was initiated following 
successful ground testing of the radars. 

(U) The competitive radar flight test program« were successfully completed in October 1972 vlth tike »election of We* - 
Inghousc as the radar vendor.  The Airborne Tracking Demonstration was initiated and accomplished early due to the early 
announcement of the win**ir.g raJar vendor.  After the successful completion of the Brass^oard Radar demonstration phase 
in December 19/2, the development, rest and evaluation phase which Included the System Integration Demonstrstlon was 
initiated with utilisation of the selected radar an other mission avionics to deexmstrste the total airborne verning 
and control system function.  The system integration demonstration s^ionies configuration, originell* a single-thread 
system to resolve technical proUemo prior to a pr -diction request, was enhanced by the inclusion of addltionsi equipment 
to permit the using commands, Tactical Air Command and Aerospace Defense Command, to conduct a parallel Initial Opera- 
tions} Test and Evaluation.  This permitted the production decision to be supported by both ^ecfcnieal feasibility and 
operational suitability data.  In FY 197 3, the biessooard aircraft, used to test the non selected radar, was upgraded to 
tue Development Test and Evaluation prototype configuration for use as the first test aircraft.  Additionally, the 
fabrication of two new test aircraft wss started at this time. 

'M U)  lc FY 1974, the Installation snd checkout of the hardware and softwsre in th# System Integration Dsrmonstretion air- 
craft was completed and the first fli$ht was accomplished in March 1974.  Th« remainder of the TY 19/4 systea. integration 
demonstration effortt were devoted to performance verification of subsystems as well as the fuUy Integrated system 

1025 
J » 

- 



Program Element: #27417F(64744F) Title: Tactical Airborne Coamand and Control Syatca 
DoD Mission Area: Air Warfare, #354 Budget Activity: Tactical Programs #4 

configuration Including both air vehicle and mission electronics. All critical design reviews for the fully configured 
E-3A Airborne Warning and Control System ware completed.  Initial equipment deliveries for the development, test and 
evaluation Avionics Integration Laboratory were received and Installation was begun. Work continued on the three test 
aircraft Initially funded in FY 1973c 

(U) The systens Integration demonstration flight test program, with active participation by the operating commands, was 
completed In November 1974.  This, and other test flights during FY 197 5, demonstrated the ope-stional suitability of the 
E--3A while evaluating electronic compatibility/Interference with other systems, survlvsbiiity, lnteroperaMllty/mutual 
enhancement with oehei' Army, Air Porce and Navy coomand/control and weapons systems atvd performance in electronic counter- 
measure environments. The results provided high visibility into the potential of the E-3A ant* confidence for the produc- 
tion release In March 197 5. 

(u)  In addition to the systems integration demonstration tests, fabrication continued on tne three operationally con- 

figured prepi.odu--.tlon test aircraft with research i.j.„  developments funds. Development of Time Division Multiple Access 
comounic&tfo^s terminals and installation uesign ware a?so started. A atritime surface surveillance modification to the 
radar was accomplished in support of demonstration goals for the April 1975 deployment. Plight crew training of Air Force 
personnel was initiated.  Full scale production of the six E-3As authorized in PY 1975 began in March 1971/.  Th£ first 
operational delivery occurred in March 1977. 

(!3)  By Dc, e*ber 19?5, »11 of the mission avionlce had been installed, checked out and i.:tegrated In .ho AvJoaic? Integra- 
tion Laooratory.  Airworthiness flight tests to determine air vehicle flight loads, flutter characteristic! ind perfor- 
mance handling qualities begao la August 1975 with the first teal aircraft and were completed In October 1976.  The second 
f.eat aircraft with mission avionics equipment began f * ight te*ts in October 197 5.  The third test aircraft began flight 
tests In Mcy 197i>.  rhe*e threfc aKcrafi. and production system 91,  which began fllgat tests in July 1976, wcrs utilized to 
accomplish the objective* ok the U>re, or basic, configuration eat program.  Separate development, test and evaluation/ 
Initial operational test »-J.  a valuation t«st programs will 'jm accompl'shed on «snttancements to this Core cofctlguratlon. 
Thsae aircraft will be delivered to the operational f^»rce. 

(U)  The ütvelopatn:„ Test end Evaluation on the Core configuration was completed In January 1977.  This r«fi*c?*d a seven 
avonth compression over the previously planned test progrsm made possible through utilization of data previously o>.trJ-iad, 
principally duri.tg the extensive nesting conducted during FY 197 5.  Emphasis continued to be platted on using hit  Force 
personnel to man the operating positions to validate tne human factors aspects. Concurrent tesi.ng of navigation and 
communication svtbsys;ems, software and flight essential avionics qualification were conducted during ra»**r »vt-fo mane*/ 
?ota! sysrea evaluation. 

(U)  Three operational, evaluations of the E- ia were conducted-  Two E- Via  pas tiefpate«* in each of three exercises.; « joint 
Army-Air Forre readiness exercise, a rartieal exe.cise renre**ntati »* of ihe threat isd m&gnttude of a Europe-n conflict, 

and a Co ttnental United States air defenst exercise.  The E-3* uuderwenf. sU-westher testing In the climatic hangar, and 
4 reli^hiilty/maintainabt?ity deaonsrrat to 
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(U) Development efforts continued on Tlae Division Multiple Access communications and Maritime Surface Surveillance en- 
hancements with their associated software. These enhancements will increase the capability and flexibility of the Air- 
borne Warning and Control System In its worldwide surveillance anr control functions. Time Division Multiple Access com- 
munications« emlouled in the Joint Tactical Information Distribution System, provides for jam-resistant high capacity in- 
formation flow. The Maritime enhancement permits improved surveillance of ocean areas. The Avionics Integration Labora- 
tory which has the same cc»figuration as the production aircraft, continued to be used to evaluate complex operational and 
engineering situations that cannot be easily generated in flight testing. 

(U) The approval, it« December 1978, of a North Atlantic Treaty Organization Airborne Early Warning and Control program of 
18 E-3A aircraft was based on a United States/North Atlantic Treaty Organisation Standard configuration that would meet 
North Atlantic Treaty Organisation operational requirements. This Standard configuration uses the United States developed 
Maritime radar and Joint Tactical Intonna'ion Distribution System ss a baseline end adds a large computer for increased 
track capacity and an HF rsdio and teletype capability developed by the North Atlantic Treaty Organisation.  During FY 
1979, the Maritime and Joint Tactical Information Distribution hardware and software development efforts and testing were 
merged into s Standard configuration development plan. The Standard configuration was approved for production on the 
United States' E-3A* stsrtlng in FY 1980 on an Interleaved production line with North Atlantic Treaty Organisation air- 
craft.  Initial operational test &nd evaluation of the Standard configuration legen in April 1981. 

(U) During FY 1980, in addition to continuing the Integrated development oc the Standard configuration, initial efforts 
began to correct deficiencies identified during initial operational testing. To correct these deficiencies, increased 
command and control capabilities are to be added to fully realize the capabilities of the E-3A system. Also studies were 
begun to defina the moat cost effective electronic couuter-countermessures to incorporate into rhe E-3A to assure con- 
tinued resistivity to the evolving threst environment. 

(U) Flight testing of the United States/North Atlantic Tresty Organization Standard configuration with maritime radar, 
the Hughes Improved Joint Tactical Information Distribution System terminal and a larger computer was successfully 
concluded in late FY 1981.  Full scale development began In July 1981 to Integrate additional ultra high frequency radios, 
multipurpose consoles and a co «and console into the E-3A. This expanded command and control equipment will Increase 
operational flexibility and capability-  Electronic counter-counteraeaaure« studies continued ta evaluate ehe moat promis- 
ing new technologies needed to ensure the viability of the E-3A in the projected electronic countermeasures threat 
environment.  Preliminary design and brassboard engineering development began to incorporate selected new technologies 
Into tue E-3A rsdsr to assure its resistivity to the evolving electronic countermessures threat. 

2.  (U)  FY 1982 Program:  The Jolted States/North Atlantic Treaty Organisation Standard configuration Initial 
Operational Test and Evaluation testing will be completed.  Full scale development will continue on additional radios, 
additional multipurpose consoles and a command console.  Preliminary design and braasboard engineering development wilt 
continue co incorporate selected new technologies into the E-3A rsdsr to sssure its resistivity to the evolving elec- 
tronic countermeasures threst. 
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3. (U) F? 198 3 rianned Program:  Full scale development will continue on additional radios, additional multi- 
purpose conooledTand a command console.  Flight testing starts for the expanded command and control configuration. 
Brassboard engineering development of selected electronic counter-cocntermeasure designs will begin validation phase. 
Development begins for the Mission Simulator Improvement Program that will provide much needed expansion in training 
capability, and thus increase the quantity and quality of mission crew training.  Increased RDT&E funding results from 
an independent coct estimate for command and control Improvements and associated test equipment and depot aerospace 
ground equipment, for the addition of the mission simulator improvement program, and for a reestlmate of an electronic 
counter-countermeasur*: program. Decrease in procurement funding occurs because quantity decreased from three to two 
aircraft, subsequently offset somewhat by addition of advance procurement funds for one aircraft, and an Air Force Audit 
requiring funds in this account for trainers and aerospace ground equipment to be transferred to the RDT&E account. 

4  (U) FY 1984 Plann J Program:  Development and flicht testing for expanded command and control configuration 
will be completed.  The development of mission simulator improvements will be completed. Validation of brassboard 
development of selected electronic coanter-coimt*;reassure designs will be completed In preparation for full scale 

development. 

•>.  (U)  Program to Completion:  Conduct enduring air defense studies. 

6-  (u> Milestones. 

A. (U) Engineering Development Contract Award 
B. (U) First Flight (Brassboard) 
C. (U) End of flight Test of Brassbcard 
D. (U) Start of Development Test and Evaluation 
E. (U) System Demo Flight Tests Beg* 
F. (10 System Demo Test and Evaluatirr. Completed 
C. (Ü) Start of Production 
H. (Ü) First Test flight of First Development, Teat and Evaluation Air-raft 
1. (U) Development Flight Test Compete (Core) 
J. (U) Interim Operational Capability (Core) 
;:. (U) fcsrlttme Radar Flight Test Complete 
i.. (U) Standard Configuration Flight Test Complete 
M. (U) Co^and and Control Improvements Flight Test Complete 
N. (U) Electronic Counter-Countermtasures Validation Phase Complete 

7.  (Ü)  Resources:  N/A 

8*  *u) Comparison with FY 1982 Budget Data:  N/A 
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July 1970 
March 1972 
August 1972 
January 1973 
March 1974 
December 19/4 

March 197 5 
August 19/5 
January 1977 

April 1978 
July 1980 
October 1981 
March 1984 
August 1984 
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Test and Evaluate on_Cata 

1. (U) Development Test and Evaluation 

(U) The E-3A Development Test and Evaluation test program was combined vlth Initial Operational Test and Evaluation test 
objectives in as realistic an operational environment as possible. The prime development contractor is The toe'ng 
Comoary. The overall ojectives of the test effort were to:  (a) validate/verify 2-lA performance in accordance *ith 
design specifications; (b) determine E-3A performance and capability to fulfill operational requirements, incUin<. intet- 
service interoperability demonstrations; and (c) verify Air Porce capability to support the E-lA with standard operation 
maintenance, logistics ann training units i sing prescribed procedures.  The first phase of three development test AC\4 

evaluation phases used a Brassboard engineering model and tested the ai worthiness of the rotodome, demonstrated tn^ 
feasibility of competing overland radar technologies (Hughes and Westinghouse) and demonstrated successful integration 
of radar targets and computer display equipment.  This phase was flown from March through November 1972v and resulted In 
Westinghouse being selected to continue radar icvelopment. 

2. (U) Operations1 Test *ui  Evaluatlon 

(Li) Tiie E-3A test program is being conducted as a combined development test and evaluation/Initial operational test and 
evaluation. 

Core E-3A ?<1low-on Operational Test and Evaluation (U) 

(U)  Follow-on Operational Test and Evaluation, initiate«! la January 1977, was conducted in two phases with operational 
crews using prcductiou aircraft, training equipment, and assort equipment.  Phase I, Follow-On Operational Test and 
Evaluation managed by the Air Force Test and Evaluation Crater, was completed In February 1978.  This phase was designed 
primarily to refine the operational suitability (reliability, maintainability, availability, and logistics supportsMlUy) 
assessment made during Initial Operational Test and Evaluation.  Because Initial Operation.*! Teat and Evaluation assess- 
ments were constrained by the development, test and evaluation contractor-managed environment. Phase 1 follow-on Opera- 
tional Test and Evaluation provided the first opportunity for a detailed assessment of E- 3A suitability under Air Force 
hand-on maintenance management.  The operational effectiveness objective« addressed durlnf Phase I Follow-on Operational 
Test and Eveluation were thoae not completed in Initial Operational Test and Evaluation, or those where the contractor 
had »«de equipment changes after Initial Operational Test and Evaluation ana bc^re production delivery.  Test data 
were collected on a noninterference basis during the 6S2nd Airborne Warning and Control Wing primary function of training 
for attatruaent of Phase I Initial Operational Capability.  Ho aircraft were dedicated to  the test effort.  Follow****» 
Operational Test and Evaluation flight data were gathered from training missions and during an E- 3A deployment to Europe. 
This deployment, commonly referred to as "EUROTEST 77," provided the first opportunity to a*sess the logistics support- 
ability of the E- 1A in an cversee« location.  It a»so provided additional data on the integration of the £-3a Into the 
existing North Atlantic Treaty Organisation ground command and control system, and information on the K-lA radar compat- 
ibility within ihe Europäer Central Region electromagnetic environment.  The results of this first phase of Follow-on 
Operational Test and Evaluation weri reported in the Air Force Test and Evaluation Center AWACS Follow-on Operational 
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Evaluation Phase 1 Final Report, July 1978      Test results confirmed that the production E-3A can effectively and 
efficiently perform Its prescribed aisslon and that the E-3A will greatly enhance the capability of the Air Force to 
conduct tactical air operations. However, several significant reliability and maintainability problems and deficient 
logistic support areas were Identified for Improvement.  Phase II Follow-on Operational Test and Evaluation, managed by 
the Tactical Air Command, was initiated in March 1978 to refine Initial Operational Test and Evaluation and Phase I 
Follow-on Operational Test and Evaluation assessments with emphasis on tactics and procedures.  The United States Air 
Force Tactical Fighter Weapon,, Center managed the Phase 11 Follow-on Operational Test and Evaluation for the Tactical Air 
Command with the test team collocated at the 552d Airborne Warning and Control Wing's main operating base, Tinkc Air 
Force Base, OK. The test team, with representatives from the Tactical Air Command, the North American Air Defense 
Command and the Air Force Systems Command, conducted the test in conjunction with normal training and maintenance activ- 
ities of the 352d Airborne Warning and Control Wing. No dedicated resources, beyond the test team, were used for the 
Phase II evaluation.  Major test objectives included: evaluate corrective actions for previously identified deficiencies; 
refine E-lA tactics and provide information on procedures ark! doctrine; and verify and refine estimates of the produc- 
tion E-3A operational effectiveness and suitability« 

(Ü) Phase II was completed during May 1980. Test reporting was accomplished in two parts.  Part A of the final report 
covering the period of March 1978-Hay 1979 was published la May 1980 while Part B was published in October 1980.  A 
raulticommand radar maintenance evaluation lead by the Air Force Test and Evaluation Center was also conducted fn paral- 
lel with the Phase II to evaluate the F-3A BuHt-in-Test/Faulr-Ieolate-Tcst capability to support dally maintenance 
activities. This tect began In July 1978 and was completed In June 1930.  A separate built-ln-test/fault-lsolate-teet 
report was published In November 19*0.  During P*rt A, Phase II, the 552d Airborne Warning and Control Wing accumulated 
over 8,300 flying hours and 1,200 sorties, while participating In 24 major exercises. The test team participated in a 
cross section of these activities in support cf Follow-on Operational Test and Evaluation objectives.  Based on data 
collected through May 1979, preliminary Phtse 11  f'ndiags support the conclusions of initial Operational Test and 
Evaluation and Phase I Follow-on operational Test and Evaluation that the production E-3A can effectively perform Its 
preacri'tmd uisslcm.  fh* following reauits/obssrvations are provided.  Tactics and procedures refinement/development: 
Physical arrangements for the North American Air Defen»3 Command battle staff aboard the core E-3A as previously reported, 
«re insufficient to effectively support E-3A mission crew and command el«sent simultaneously.  Additional communications 
and di«play consoles are required.  Progress has been achieved through Interaction between E-3A and functional tactical 

■ perat ions .  £sseli^e procedures were formulated to  «•spielt E-3A look-down capabiliies in support of close air support, 
forward air control and ;vacu« missions.  €-3A air assault procedures were slso developed, providing the commander of 
airlift forces a realtime presentation of airborne operations. 

Tactical control nrocedure* were developed as a rcstlt of E-3A interaction with the fighter community in counterair 
scenarios«  This method of control was «***slgned KO  enhance counterair operations by adjusting E-3A support to the capa- 
bilities and requirements ot  various flehter aircraft.  Electronic Counter Countermeasures.i 

E*r1y Warn1ng an* Stirve111anca:  E-3A deep-look and look-down capa- 
bilities consistently extended detection and tracking of air targets beyond the coverage of ground.based radara. During 
several exercises,p . a factor directly 
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related to E-3A orbit locations. Operational Suitability: Operational and hardware reliability were rated satisfactory 
and reflect a favorable trend. Although significant progress was made, contractor maintenance support is still required. 
Nonavailability of technical ordere continues to delay establishment of a full repair capability. Deficiencies la the 
supply support posture, reported In Phase I, continued to affect the overall availability of mission-capable aircraft. 
Needed spares are subject to budgetary constraints and production lead times and remain a master for top-lev*  management. 

Excessive cannlballzation and usr of productit.i line loaners will continue tc be required for dally operations until 
Inventories reflect true spare requirements. 

E-3A Enharcements Initial Operational Test and Evaluation (U) 

(U)  Background.  Decision Coordinating Paper 5, Revision 3, 5 March 1976, approved continued production of the E-3A, and 
the development of a selected set of system enhancements chosen to provide a fully effective worldwide force. The 
enhancement wait to be develop« a» separate entitles and Integrated Into the E-3A for resting as the enhancement items 
became available.  In May 1976, the Deputy Secretary of Defense directed the Air Force to plan fo an Office of the 
Secretary of Defense review of the E-3A enhancement program when the respective enhancement development cftorts are 
essentiell/ completed.  He further stated that It Is contemplated that the Defense Systems Acqu jltloa Review Council 
would then review development and test status and consider the operational utility of the respective enhancements in 
light of an updated threat evaluation prior to committing the government to production.  The purpose of operational 
testing of the enhancements is to provide sn evaluation of the operational utll.lt? ol  each enhancement for the Defense 
Systems Acquisition Review Council review.  In Oceabmr 1978, North Atlantic Treaty Organization signed an agreement 
with the United States Government (as their agent) for the procurement of IB R-3A aircraft. To support this commitment 
and the United States Standard configured E-3A aircraft, the Air Force received Office of Secretary of Defense approval 
for limited production authority for a maritime radar capability and a joint tactical Information distribution system 
capability in E-3A Decision Coordinating Paper Number 5, Revlslca 4V 6 March I960. 

Past Enhancement Testing.  Development Test and Evaluation/InS iA  Operational Test and Evaluation of an advanced 
development Joint Tactictl Information Distribution System terminal (waveform B) has been completed. Testing began 
during May-June 1978 with a preliminary evaluation of the Joint Tactical Information Distribution System ilme-divislon- 
multiple-access system onboard an E-3A.  The purpose of this test *4« to determine Joint Tactical Information Distribution 
fystem communications coverage, E-3A system performance in a Joint Tsflcal Information Distribution System environment, 
and provide an initial estimate of the operational effectiveness/suitability of the t?me-divlslou-multlple-*ccess com- 
munication system planned for the E-3A under the Office of the Secretary of Defense spproved enhancement program.  This 
Development Teat and Evaluation/Initial Operational Teat and Evaluation effort provided an opportunity to lait the 
concept of spread apectrum and frequency hopping as a transmission technique in a simulated operational environment. 
Major emphasis was placed or aaaesslng the electronic counter-countermeasures capability of r.he system.  Operational 
test results demonstrated electronic countermeasures resistivity and operational effective-  * potential of the Joint 
Tactical Information Distribution Sysem terminal,  .iowevei , until corrected, [ 

__ Results of this t«at were reported in the Dcemnbv* i97* \it Force TftfC ana 
Evaluation Center E-3A Joint Tactical Information Diatrlbutlon Syater, Terminal initial ■ srat*  al Teat and Evaluation 
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Report. The United States Standard E-3A (Block 10} configuration was developed in two steps. Step I, an interim 
configuration (Block 05), incorporated enhancements sponsored by the United States Government, while Step 11 Included 
enhancements sponsored by the North Atlantic Treaty Organization. The Un'ted States Standard E-3A is a  Core E-3A 
plus maritime surveillance capability, a Joint Tactical information Distribution System Hughes Improved Terminal, 
upgraded computer program functional group, and modified data analysis processor group. The development test and 
evaluation/Initial operational rest .nd evaluation of the Eorth Atlantic Treaty Organization E-3A (Block 15) and the 
United States Standard E-3A was combined to the greatest extent possible. The maritime radar components and software 
were installed and checked out by the contractor in July 1980.  However, the modified data analysis processor group 
and upgrade computer program functional group through which the maritime surveillance capability must >>e operated 
would rot be qualified until September 1931. To lower the risk of going into production and to give the Office of 
the Secretary of Defense some assurance that the maritime radar would meet the operational requirements, a preliminary 
operational effectiveness assessment of the maritime «-adar modification was conducted by the Air Force Tect and 
Evaluation Center from 15 Juiy - 30 August 1980. This assessment was limited to determining if the K-3A radar with 
the maritime modification met specification requirements and operational performance thresholds. The nsults indicate 
that maritime equipped E-3As have the potential to pro«foe a significant capability to conduct or augment combined 
alr/marltime operation. 

Res ilts of this test were reported in the October 1980 Air Force 
Test and Evaluation Center E-3A Maritime Surveillance Capabilities Preliminary Operational Ef fectlvere*»i Assessment 
Report.  Although Installation/contractor teuting of an Improved Joint Tactical Information Distribution System, 
Hughes Laprcvf -.' Terminal version was not planned of the E-3A until April 1981 and September 1981 respectively, Air 
Force Test and Evaluation Center obtained a preliminary Joint Tactical Information Distribution System, Uughes 
Improved Terminal hardware assessment by testing an early engineering model of the Hughes Improved Terminal Included 
in the Joint Tactical Information Distribution System Adaptable Surface Interface Terminal from April to November 
I'rBO.  Results of the test were reported in the March 1981 Air Force Test and Evaluation Center Joint Tactical Infor- 
mation Distribution System Adapts:;!' Surface Interface Terminal Initial Operational Test and Evaluation Report.  The 
Initial Operational Test and Evaluation of the United States Standard E-3Ä and The continental United States portion 
of the North Atlantic Treat) Organization Standard E~3Awas conducted by the Alt Force Test ard Evaluation Center from 
September 1S to October 30, 1981.  Primary flight operations were staged from Tinker Air Force Baae, Oklahoma in 
«upport of test locations which included Alaska, California, Florida, Oklahoma and Washington.  A total of eighteen 
test »isalons were flowr in a */ar' fy of scenarios dealgned to test the Standard K-3A'a upgraded computer, maritime 
surveillance radar, airborne operational computer program and Joint Tactlc&l Information Distribution System terminal. 
The results of thla Initial Operational Test and Evaluation will be »eported in Kerch 1982. 

(V)    Pl«"ned Enhancement Testing.  The Block 20/25 configuration will be a retrofit program of the Block 0i (Core) and 
Block" 10 (Standard) configured E-3As.  Block 20 will consist of Block 01 plus the Joint Tactical Information Distribution 
System, computer modification, one high frequency radio, five ultra high frequency radios, thie* situation display 
consoles, ami a command console enhancement.  Block 25 will consist of Block 10 plus live ultra ftlgh frequency radios, 
three situation display consoles and a command console enhancement.  Testing of rWN enhancements is expected Co 
begin In 1983.  Retrofit is expected in 1984. The Block 30/35 configuration will be a retrofit of selected electronic 
eounter-countcmeaaure improvements into the Block 20/2 5 aircraft. Testing A  these Improvements is tentatively planned 
to begin la  19o6. 

I 
in 

1031 

Mi* 



f 

Progran Element;    >27417F(64744F) 
DoD Mission Area:    Air Warfare, #352 

Title: Tactical Airborne Co—and and Control System 

Budget Activity: Tactical Programs, #4 

*• W)  Operational and Technical Characteristics 

(U) Comparison:  System Integration Demonstration (Test System l)/Production 

(U) GENERAL 

Crew Size 
Production or Production Prototype Systems 
Radar 
Navigation 

Data Processor 
Display 
Identification Friend or Foe 
On-Board Test Maintenance and Monitor 
Communications 

TEST SVSTEM #1 E-aA/CORE E-3A/STANDARD 

u 17 17 

NO YES YES 
YES YES YES 
YES YES YES 
YES YES YES 
YES YES YES 
YES YES YES 

i\ RTIAi- YES YES 

(II)  HARDWARE 

Consoles 
Auxiliary Display Unit 

Ultra High Frequency Radios 
High Frequency Radios 
Very High Frequency-Amplitude Modulation Radios 
Very High Frequency-Frequency Modulation Radios 

CAPABILITY 

Radar Targets/Scan 
Identification Friend or Foe Targets/Scan 
Data Processing Track Capacity 
Uata Processing Simultaneous Intercept 
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E-3A CORB 
REQUIREMENTS 

Program Elemeic:  02?417F(6*7W) 

OoD Mission Area: Äir Warfare, #352 

(U) Comparison:  E-3A Requirements to Current ii« rim* tos 

TECHNICAL CHARACTERISTICS 

Detection Range (0.9 Probability In 1 Minute) 
Bomber (Nautical Miles) 
Fighter (Nautical Miles) 

Crew Size 
System Track Capacity 

Simultaneous Intercepts 
Targets Position Accuracy (Nautlral Miles) 
Time on Station, Orbit IG00 Nautical Miles froc Bas* (hours) 

(Ü) RELIABILITY AND MAINTAINABILITY CHARACTERISTICS 

Probability of Completing 9 hour Mission 

Maintenance Manhoui/Flight Hour 
In Commission Rate 

Probability of Fault Detection 

Probability of Fault Isolation (To 3 Primary Uuits) 
Turn Around Time 
False Alarm (Probability of not Detecting Failure) 

•Ai.tMal data experienced during FY 1981 for aircraft delivered to TAC. 

(U) Design acquirements for E-3A Improvements 

TECHNICAL CHARACTERISTICS THRESHOLD 

Maritime Radar 
Maximum Detection at 2SO Nautical Hilea or Line-of-Slgtu 

Patrol 3oat (Foot Waves) 
Destroys:4 (Foot Waves) 

Maritime Tsrget« Position Accuracy (Nautical Mi lea/Degree) 

'Maritim-? Targets Position accuracy with Electronic 
Countermeasures (Nautical Miles) 

Maritime Tsrgers Detection Range wich Electronic 
Count*measures (Nautical Miles) 

Maritime Tsrg >t/Lend Resolution (Nautical Miles) 

Title: Tactical Airborne Command and Control System 

Budget Activity: Tactical Programs, #4 

DEMONSTRATED 
PERFORMANCE 

0.88 .88 
28.0 2 5.5* 
80X 95.7X 
95X 911 
?0X 95X 
90Z in 5.5 hour* SOX  in  4.8 hours 

.08 .03 

GOAL 

J 1 
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Prograa Eleaent:     J27417?(647A4F) Title:     Tactical Airborne Co—und and Control  SyjttjW 
DoD Miaaion Are*:     lit" Warfare,  #352 Budget  Activity:    Tactical  PiogrlüiäTTS 

TECHNIG\L CHARACTERISTICS  (cont.) THRESHOLD COAL 

Joint  Tactical   information   Distribution   Syslea 

Message Transfer  Ratio  (Percent) 
E-3A Data &aec Tranaier (Kinutea) 
Electronic  Countei  Counteraeaeure Margin  vDecibels) 
N«?t  InHir litatioh Tiae (Nlnutea) 
Net Entry Tla« (Kinutea) 
Teninal   Initialization Tine  (Minutea) 
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FY 1983 RDTeE DESCRIPTIVE SUMM/ÜY 

Program Eletent:  #27423? 
DoD Misalon Are«: Tactical Coaaunlcatlone, #345 

(U) RESOURCES (PROJECT LISTING):  (» in thousand«) 

Title 
Project 
Nuaber 

PY 1981 
Actual 

TOTAt, FOk  PROCXAM ELEMENT 

2277     SEEK TALK 
2482     HAVE QUICK 
2614     SIKi:SA$S<~V Integration 

45,239 

41,266 
2,460 
1,513 

BRIEF DESCRIPTION Of  ELEMENT AW)  MISSION NEED: L 

Title:  Advanced Coaaunlcatlop Syiteai 
Budget Activity: Tactical Prograao, jjj 

"otal 
FY 1982   FY 1983   FY 1984   Additional    Estlaated 
Eatlaate  Eajtliaate  Eetlaate  to Coaplotton Coat 
50,410    78,210    89,758   Continuing    Net Applicable 

48,907 
0 

1,503 

77,321 
0 

889 

88,^81 
0 

977 

198,800 
0 

Continuing 

♦81,300 
8,S0o 

Not Applicable 

_j Tlie Air Force rellea on UHF for lta uriaarv^ tactical coaaand and costrol. 
Disruption cf thee* cowaunicatione could degrade the effectiveneaa of tactical force« SEEK TALK la an 
advanced Technology prograa intended for all UHF voice coaaunicat lone and will provide Jaa resistance independent &£ the 
long tere* threat. HAVE QUICK la an lnterla progra* applying demonstrated technology and providing an urgently needed 
resistance to jaaaera^ fwhlle SEEK TALK la being developed.  The Air Force will participate 
with the Aray to plan for the integration of the Single Channel Ground and Airborne Radio Syatea (SINCCARS) 'JUf  jaa 
reaieta&f capability iu  thoe« waapott syetee* retailing direct coaaualcationc with Aray forcea. Thla ia part of an 
overall progra» directed and coordinated by the Joint Chiefe of Staff. 

fv>    RAJIS FOR /T 1983 RPT4E REQUEST: SEEK TAI* will coapletc Full Scale Development end begin developaent of prototype 
equipaent and begin developaent and operational teatlng.  Developaent and operational teetlng will eaphaalie SEEK TALK 
a» a sysrea integrated into the Tactical Air Coaaand and Control Syatea and ue* the aoat advanced cunteraeasurea tech- 
nology aveilable to the United States.  SKEK VALK coat eetiaataa have bee.i velldateJ by an Independent Sufficiency Review 
during October 1931. The Air Force will continue to participate In the Aray'a SINCCARS developaent and operational 
testing progreaa. A aerification to Air Force VHF radioa and aircraft antennae will be deeigned to lnaura interoper- 
afclliy with thr Aray. 
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Program Element:  I27423F 
DoD Mission Area: Tactical Cossranlcstlonr, #34S 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDT4E 

PROCUREMENT 
?4b2 - HAVE QUICK 

(Aircraft) 
(Other) 

1217  - SEEK TALK 
(Other) 

(U) OTHER APPROPRIATION FUNDS 

PROCUREMENT 
2277 - SEEK TALK 

(Aircraft) 

(Other) 

2482   - HAVE QUICK 

(Other) 

p; 1981 

14,000 

Title:  Advanced Co—unleftion Systems 
Budget Activity: Tactical Programat~T4 

Total 
FY 1962  FY 1<*83 tf  1984  Additional     Estimated 
Estimate Estimate Estimate to Completion  Costa 

44,600   51,800 

25,500 
18 ~*Q 

3,200 Continuing Not Applicable 

16,019 

Total 
FY 1982  FY 1983  FY 1984  Additional     Eatliaated 
Eatlaate Eatlaate Estimate  to Completion  Coat a  

12,256 

36,200      276,700 
(7*1 (360) 

10,472 28.672 

1,660,300 

676,600 

1,973,200 

729,000 

(50) (") 

(U)     Initiates  procurement  (including nonrecurring »std  initial  spares).     £Mring formulation of FY  1983 Program Objective 
Keaarandum the overall   SEEK TALK  program was  ^«structured and  full  5,200 ur it  procurement cost  rtrough FY  1983 estimated. 
Modi?lest?a» Engineer in;* Costs  for  specific   aircraft  an4  ground   sysij-m were   Included  In  the  R0T4E Estimate. 
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Program Element: # 7423P 
DoD Mission Area: Tactical Co—unlcatlona, #345 

Title:  A^ aocei Co—unlcatlon Systems 
Budget Ac.vlty: Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION:  Soviet doctrine for Radio Electronic Coabat (3EC) atatea that 

~jlt la apparent that 
the Air Force la facing an effective and rapidly increasing electronic countemeasures (ECM) threat. 

J This threat 
oould prevent tactical forces fro« conducting effective operatlona in support of NATO, (tout: Korea or friendly nations 
elsewhere in the world. This program is an initiative to provide Jan resistant Ultra High Frequency (UHF), Very High 

Frequency (VHr) coaatunicatlona. 

(U) CURRENT PROJECT , IN THIS PROGRAM: 

Project Nuaber: 

2482 

2277 

2614 

HAVE QUICK: This project is applying current technology to aodlfy Air Force UHF voice 
radioa.  This modification will protect theae co—unlcationa fro« thef 

HAVE QUICK started production in FY 1980 and will protect the aost critical aircraft co—unlcatlon 
during the rime required tc develop a »ore advanced technology (SEEK TALK) which will be less sensi- 

tive to rspidly tvol»lng ja—trig technology. HAVE QUICK haa been directed by the Joint Chiefs 

o. Staff aa the US standard fo Interoperability. 

(U) SEEK TALK:  This project w»*.l develop, produce and implement sn sdvanced technology jam- 
resistant UHF voice c^mmunlcatlci system less sensitive to the evolution of atml ig 'echno'ogy. 
SEEK TALK will c-imlüsa pseudo- random nolae modulation a.d adaptive antenna Lech siques to provide a 
jam-resIstaut cao bility satisfying the urgent operational requirement.  SEEK TAUt started Full 

Scale Engineer lug .<ev«.!of*ent in FY 1981 a:id till accompllah the preliminary modification engi- 
neering efforts necessary to depioy SEEK T4LK in aircraft and ground ;latforma. 

(U) SiNCwJLS-V Integration: The Army Single Channel Ground and Airborne Radio (SINCC*R5) program 
will repiace all the tactical single chaunel voice VHF radios used by the Army.  The Army provides 
these radlos wich a secure jam resistant capability. The Air Force is participating with the Army 
in the development of ground raiioa. *V jUf Force will «cvelop modi!icationa to current VHF 
radios to Insure lnteroperablll'y. The SViCCARS Intcgr tion project provides for Air Force plan- 
ing of SINCGMRS integration and develops at of Air Force unique equipment. 
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Program Element: I27423F Title: Advanced Communication Systems 
DoD Mission Area: Tactical Coummunlcations, #345 Budget Activity: Tactical Programs, #4 

(Ü) RELATED ACTIVITIES: The Air Force is participating in  the Army Single Channel Ground and Airborne Radio System 
(SINCGARS) program, PE 63746A, as part of the Joint Chiefs of Staff validated Joint Operational Requirement. Requirements 
and technical approach are presently beiicjj explored with the Navy and Army for the purpose of insuring interoperability. 
Formal interoperability tasks are part of this pragreji and techniques which are developed by the Air Force, as the Joint 
Chiefs of Staff lead service for the development --*i  technical specifications, will be coordinated with similar tech- 
niques being developed by the other Services. 

(U) WORK PERFORMED BY: The HAVE QUICK and SEEK TALK programs are managed by  the Air Force Systems Command (AFSC), 
Electronic Systems Division, Hanscom APS, MA. The advanced development phare of SEEK TALK has been contracted for and 
tested by the Rome Air Development Center, Grifflas AFB, NY. The MITRE Corporation, Bedford, MA, supports the Air Force 
as general systems engineer. Contractors include: Hazeltine Corporation, Grsenlawn, NY; General Electric Company, 
Utica, NY; Sanders Associates Inc, Nashua, NH; TRACOR, Low Angeles, CA; Magnovox, Fort Wayie, IN; and Collins Radio, 
Cedar Rapids, IA. 

^u) Program Accomplishments & Future Programs: 

1. (U) FY 1981 and Prior Accompllehmenta: The HAVE QUICK program has completed Full Scale Development, Development 
Test and Evaluation, and Initial Operational Test and Evaluation. The HAVE QUICK production contract was awarded to 
Magnavox and an initial 2,000 units were procured. HAVE QUICK production continued with 2,400 units procured in FY 1981. 
Initial field Installation! of HAVE QUICK equipment began In February 1981. HAVE QUICK development, Integration and 
qualification for the ground tactical command and control continue. Electromagnetic compatibility analysis of SINCGARS 
aircraft integration will continue.  Alternatives for modifying axlstir.g Air Force Sadies for SINCGARS were evaluated 
in detail with specific designs being developed after the Army design approach was chosen. Electronic counter counter- 
measures antenna design or modification for fighter aircraft to allow Single Channel Ground and Airborne Radio Syr tea 
fSINCJARS) Installation were started. Relate-) support and Intelligence efforts continued and were paced by the Army's 
schedule. A consolidated study of Air Force integration alternatives to achieve interoperability with the Army Single 
Channel Ground and Airborne Radio System (SINCGARS) was completed.  SEEK TALK completed development and fabrication of 
Advanced Development Model equipment and haa completed contractor testing by General Ilectric and Hazeltine Corporations. 
SEEK TALK rospleted detailed government development aud operational tert and evaluation of Advanced Development equip- 
ment. This teat program provided detailed technical analyses and a dttalleo operational assessment.  SEEK TALK began 
FuU Scale Engineering Development with initial design activities being completed. Additional efforts to minimize air- 
craft integration coat, develop special test equipment and other support efforts continued. 

2' W) FY 1982 Program: The production and deployment of HAVE QUICK equipment will be completed and made fully oper- 
ational. Air Force participation in the Army SINCGARS program will continue. Specification design efforts for modifica- 
tion of Air Force radios will be completed. Antenna design for the integration of SINCGARS into airborne applications 
will continue. SEEK TALK will continue Full Scale Development of tho overall system design, fighter terminals, ground 
couaand and control units, and support equipment. Design and Integration Engineering to incorporate SEEK TALK into the 
F-16, F-15% CV-10, A-10, E-3A and ground command and control systems will begin. A DSARC II will be conducted in June 
1982 to as »as SEEK TALK development and planned production programs. 
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Program Element: #2747?* Title: Advanced Communication System» 
DoD Mission Area: Tactical Communications, #345 TuJgfc- Activity: Tactical Programs, #4 

3.  (U) FY 1983 Planned Program: Design of SINCGARS modifications will be completed subsequent to the planned January 
1983 Army Production Decision. Test and Evaluation of these radio and antenna modifications will begin. The fabrica- 
tion of SEEK TALK Full Scale Development equipment will be completed. This equipment will be used to conduct Design 
Test and Evaluation (DT&E), Initial Operational Test and Evaluation (IOTA*,) and reliability qualification testing.  DT&E 
and IOT&E will be conducted for 0V~1üB, F-16s, Forward Air Control Poats and Tactical Air Control Parties. These teats 
support a scheduled January 1984 Production Decision and Approval for Service Use. FY 1983 procurement funding fully 
funds procurement of the initial 100 air and ground systems including associated support equipment. During this period 
the prime contractor will procure strategic long lead materiale end expand the production capability established during 
Full Scale Development. These efforta will allow inclusion of SEEK TALK into the FY 1983 F-16 procurement avoiding 
retrofit of those aircraft and allow» achievement of au FY 1985 Initial Operational Capability required by the Tactic&l 
Air Forces.  Integration engineering into the remaining 25 weepon system types will begin in a phased program. 

4- <u> FY 1984 PLANNED PROGRAM: The Low Rate Initial Production (LRIP) program will begin with production approval 
planned for January 1984,, The LRIP Equipment will form the basis of the  FY 1985 Initial Operation Capability. During 
Full Scale Development the prime contractor will qualify a second source. The production programs planned to be com- 
petitive. Integration engineering of SINCGARS into remaining platforms will continue. During FY 1981 the SEEK TALK 
Research Development Test and Evaluation Program was expanded in scope to include modification engineering for the E-3A, 
A-10, PRC-113, QRC-206, F-15, and F~4. An effort to develop a combined Class II and Class V modification for the F-16, 
0V-10, TPS-43 and MRC-107 was added to the FY 1983 and FY 1984 program. A total of $162,902 thousand was added to the 
FY 1983 and FY 1984 estimates to cover program scope changes and initiate a ltider follower plan for production. 

5- <u)  PROGRAH 10 COMPLETION:  Integration engineering and production of SEEK TALK will continue.  Using Very High 
Speed Integrated Circuit CVHSIC) technology a s.aall man portable model of SEEK TALK will be designed.  VhSIC technology 
will als», be applied to preplanned product Improvements to 3E!;K TALK to reduce fut.rr* production and integration costs. 

6.  (U) Milestones:  See project 2277 narrative. 
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Protect*  #2277 Title:  SEEK TALK 
Program Bleibt: #27423? Title: Advanced Communication Systems 
DoD Mission Airea: Trctlc»! Communication«^ #345 Budget Activity: Tactical Programs, #4 

DETAILED BACKGROUND AND DESCRIPTION: As a result cf United Statte (US* experience in ^outneast Asir. and 
  'It Is apparent that the Air Force Is facing a rapidly Increasing electronic 

counteraeasures (ECM) threat. This"tnreatL 

The Air Fcrce SEEK TALK program will develop and Implement an air-air and air-ground- 
air ultra high frequency (UHF) voice communications capability that will permit the Tactical Air Forces (TAF) to 
fulfill their mission despite hostile enemy communications Jamming. SEEK TALK Is being developed in response to 
TAF Required Operational Capability (ROC) 321-75 and the COSOHET CLEAR study. SEEK TALK will use pseudo-random 
noise conferencing modulation and adaptive antenna nulling to provide resistance to hostile jamming. 

(U) The pseudo-random noise conferencing modulation will be provided by the development of a spread spectrum oodea 
that retains the desirable features of the present amplitude modulated (AM) radio. The specific feature* desired 
include: voice input and output» reasonable intelligibility, a minimum of knobs and switches, unlimited simul- 
taneous transmissions, conferencing capability and simultaneous reception of multiple signals. Several of these 
requirements are unique to the TAF voice air-ground-air communications systems and have not been addressed in 
previous 1am resistant communications research and development programs. The modem will ae capable of providing 

these requ.lreaeatfi in an ECM environment. 

(U) The adaptive antenna array task will be pursued concurrent with the spread spectrum modem development. The 
adaptive null steering antenna processor development will equalise the power of all jamming and communication 
signals received (power equalisation) to improve the antenna pattern in the direction of desired signals and places 
nulls in the direction of interfering signals. The adaptive antenna processor will be designed to operate in a 
power equalisation mode with the conventional AM radio signal (providing interoperability with conventional MF 
communications) and with the spread spectrum modem to place a null in the direction of the interfering signals. 

(U) SEEK TALK will retain compatibility with existing UHF radio equipment, communlcatiou security equipment 
(KY-58 VINSOH) and HAVE QUICK to insure Interoperability with the other systems. 

(U) The SEEK TALK program structure contains four phases, emphasixinp competition. These phases (Concept Design, 
Concept Validation, Full Scale Engineering Development, an5 Production) will emphasise system lite cycle cost and 
aaincaln competition by systematically reducing the number of contractors at the end of each phas«. The Air Force 
is continuing to address JMnt service and NATO interoperability as high priority Issues through the Joint Chiefs 
of Staff and Office of the Secretary of Defense directed architecture studies. 

(U) RELATED ACTIVITIES: Requirements and technical approach are presently being explored with the Navy and Arsy for 
the purpose of insuring interoperability. Formal interoperability tasks are part of this program and techniques which 
are developed by the Air Force, at the Joint Chiefs of Staff lead service for the development of technical specifi- 
cation» will be coordinated with similar techniques being de-eloped by the other Services. Prior to PY 1980, this 
project was funded under PE 63727F, Advanced Communication Technology. SEEK TALK special test activities tre managed 
by the Naval Research Laboratories, Boiling AFB, Washington DC.  - 
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Project:  #2277 Title:  SEEK TALK 
Program Element: #27423F Title: Advanced Communication Systems 
DoD Mission Area; Tactical Conuauai-ationj, #345 Budget Activity: Tactical Programs, #4 

(Ü) WORK PEiLfORMED BY: Th« SEEK TALK prrgram *• managed ty tre Air Force Systems Combed, Zlectrouic Syutems Sivisirn, 
Pinscom AFB, MA, vlth technical phases cf the nrogtüms being contracted and tested by the Rome Air Development Center, 
Grlffls AFB, NY. The MITRE Corporation, Bedford, MA, supports the Air Force as systems engineer. Contractors Include: 
Hazeltlne Corporation, Greenlawn, NY; General Electric Company, Utlca, NY; Sanders Associates Inc., Nashua, Nh; ARINC 
Research Inc., Annapolis, MI); Calspan Inc., Buffalo, NY; Motorola Inc., Scottsdale, AZ; and TRACOR, Los Angeles, CA. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROCfrftM: 

1. (Ü) FY 1981 and Prior Accomplishments: aEEK TALK system requirements and threat studies hsve been completed. Kour 
competing system Concept Design studies were completed Including interface destgnc for other Service equipment. The 
Concept Validation phase began In March 1979 vlth contractual awards for the fabrication of three competing Advanced 
Developnent designs. Electromagnetic system design vulnerability analysis, compatibilities analysis and aircraft Inte- 
gration studies were started and will continue through production decision. The Advanced Development Model test program 
began In January 1982. This test program will include detailed develoment, design vulnerability and operational testing. 
System design vulnerability analysis, electromagnetic compatibility analysis and aircraft integration studies will con- 
tinue. Revised threat assessments and other supporting efforts will be started. Full Scale Engineering Development 
wil*. MCIR with production design studies due to be completed in early FY 1982. Fabrication of Advanced Development 
equipment *n«i -ontractor flight testing was completed in FY If81. 

2. (U) FY 1982 Planned Ir7\y."»mr SEEK TALK Full Scale Engineering Development production design and Integration efforts 
will be completed. Engineering piCotype equipment will be fabricated and qualification testing of this equipment will 
will be started. Detailed, ln-depth development and vulnerability testing will be accomplished with the most advanced 
jamming technology available. System vulnerability electromagnetic compatibility, threat and integration studies will 
continue. A Defense System Acquisition Review Council (DSARC) II will be conducted In June 1°S2 to assess the SEEK 
TALK development and planned production programs. 

3* <u) FY 1983 Planned Program: Design of SINCGARS modifications will be completed subsequent to the pUnited January 
1983 Army Production Decision. Tart and Evaluation of these radio and antenna nodlfications will begin. The fabrica- 
tion of SEEK TALK Full Scale Development equipment will be completed. This equipment will be used to conduct Deslgu 
Test and Evaluation (DT&E), Initial Operational Test mad Evaluation (IOT&E) and reliability qualification testing. DT&E 
and 10T&E will ta conducted for OV-lOs, F-I6s, Forward Air Control Posts and Tactical Air Control Parties. These teats 
support a scheduled January 1984 Production Decision and Approval lor Service Use. FY 1983 procurement funding fully 
funds procurement of the initial 100 air and ground systems including associated support equipment. During this period 
the prime contractor will procure strategic long leal materials and expand the production capability established during 
pull Scale Development. These efforts will allow inclusion of SEEK TALK into the FY 1983 F-16 procurement avoiding 
retrofit of those aircraft and allows achievement cf an FY 1985 Inltla1 Operational Capability required by the Tactical 
Air Forces. Integration Engineering Into the remaining 25 weapon syster types will b*gln in a phased program. 

4*  <u> O 1>W FUNNBn FFOGRAM: The Low Rate Initial Production (LRIP) program will begin with production approval 
planned for January 1984.~  To*  LRIP Equipment will form the basis of the FY 19b5 Initial Operatiou Capability. During 
Full Scale Development the prime contractor will qualify a second source The production programs plenned to be com- 
petitive.  Integration engineering of SINCGARS in*o remaining platforms wlU^ontlnu«. 



Project: #2277 
Program Element: #27423F 
DoD Mission Area: Tactical Communications. #345 

Title: 
Title: 

SEEK TALK 
Advanced Communication Systems 

Budget Activity; Tactical Programs, 14 

5. (Ü) PROSIT 10 COMPLETION*  Intagrpr.ion Engineering and production of SEEK TALK will continue. Uaing Very High 
Speed Integrated Circuit (VHSIC) techftolt i?  a t_all man portable model of SEEK TALK will be designed. VHSIC technology 
will also be eveiled to preplanned product Improvements to SEEK TALK to reduce future production and integration o«t»k 

Total planned SEEK TALK procurement of 0,200 systems and support equx^ment for the Tactical Air Forces will be in" ailed 
into 32 different platformc. Production and installation of SEEK TALK equipment win continue through 1993. 

6. (U) Milestones: 

Event 
Concept Phase 
Validation Phase 
Design and Fabrication 
Development Testing 
Operational Testing 

Full Scale Engineering Development 
Design and Fabrication 
Development Testing 
Initial Operational Testing 
Production Decision 

Production 
Low Rate Initial Production 
Full Production 
Jnitiel Capability 

7. (U) Resources: 

(Ü) OTHER APPROPRIATION FUNDS; 

PROCUREMENT 
2277 - SEEK TAU 

(Aircraft) 

(Other) 

Dae 
Feb 1978-Sep 78 

Mar 1979-Dec 1980 
Jan 1981-Oct 1981 
May 1981-Oct 1981 

Jan 1981-Jul 1983 
Jul 1983-Dec 1983 
Jul 1983-Dec 1983 
Jan 1984 

Jan 1984-2Q 1985 
2Q 1985-2Q 1992 
3Q 1985 

Total 
FY 1981  FY 1932  FY 1983  FY 1984  Additional     Estimated 
_____  ____***_* Estimate Eat lima te to Completion  Costs 

12,256 

36,200 -»76.700 
(79) (360) 

10,472 28,672 
(50) (52) 

1,660,300 

676,600 

1,973,200 

729,000 

(U) Initiates procurement and nonrecurring for 100 initial SEEK TALK Loy Rate Initial Production airborne and ground 
units; plus support equipment. + g\ r t\ 
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Project:  #2277 
Program Element: I27423F 
ftoD Mission Ares: Tactical Communications, #345 

Title: 
Title: 

S£EK TALK 
Advanced Communication Systems 

Budget Activity: Tsctlcsl Programs, #4 

8.  (Ü) COMPARISON FIT« PY 1982 DESCRIPTIVE SUMMARY: 

PY 1981 

RDTftE 

PROCUREMENT 
2482 - HAVE QUICK 

(Aircraft) 
Other) 

2   - SEEK TA!K 
vOther) 

PY 1982 
Estimate 

4';, 600   51,800 

25,500 
18,700 

PY 1983 
Estimate 

3,?.00 

PY 1984 
Estimate 

Additional 
to Completion 

Continuing 

Estimated 
Cost 

Hot  Applicable 

16,C19 

(U) During formulation of the PY 1983 Program Objective Memorandum the SEEK TALK program was restructured to Include 
Pull Scale Development and Integration Engineering for many of the 32 separate platforms it will be Incorporated into. 
The scope of procurement estimates mvr« Increased to 8,200 units for the Tactical Air Forces. Refinements of Pull Scale 
Development to include production line Incorporation into the P-16, Integration into the F-15 and E-3A Increased :he 
PY 1982 estimate by $5./CO ti.cussnd. The PY 1983 Design Test and Evaluation and Initial Operational Test sod Evaluation 
program haj been Increased In scope, Integiatlon engineering for the F-15, E-3A snd A-10 increased the PY 1983 estimate 
by $77,200 thousand. 
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Budget Activity: Tactical Programs, #4 
Program Element: 27423F, SEEK TALK Advanced Communications Systens 

Test and Evaluation Data 

I. (U) Development Teat and Evaluation: The purpose of SEEK TALK la to »dd Jam resistant voice ccmmunlc* tion 
capability to the existing Air Fo**c& bH7 voice radios ueed in Tactical Air Operations. Antenna null steering and 
spread spectrum technique* vill Ue employed to achieve this ^urpodnu Antenna null steering arrays can selectively 
reduce the level of jamming signaln cocil  from multiple axes relative to the receiver. Spread spactrua capability 
is obtained by employing i National Security A?incy developed Anti-Jam Code Module which provides a direct-sequence, 
pseudo-random spread -spectrum waveform 

(U) The SEEK TAU' program has boeu divided into  two ptutaea, Concept Vulidfltion and Full Scale Develop sent (FSD). 
The Concept Validation phase has been completed a« a competitive program beginning with four contractors for Cor-rep - 
tual Design. Two contractors built Advanced Development Models (ADM) which were used for Concept Validation Design 
Test and Evaluation (OT&E). 

(U) The FSD Phase la divided Into three phases: Phase 1 began second quarter fiscal year 1981 with the award 
of competitive contracts to General Electric Company, Aerospace Electronic Systems Department, lit lea, New York, and 
Hazel tine Corporation, Greenlawn, New York, and will continue through to the end of the Critical Design Review. 
Prior to the beginning of Phase II, a single contractor will be selected to continue with SEEK TALK. Phase II will 
include the fabrication, ln-plant testing, and performance verification of the prototype preproductlon SEEK TALK 
equipment. Phase III will be devoted to a governoent Development Teat and Evaluetlono (DTfcS) program with support 
from the FSD contractor. For the Ptwee III effort, the equipment will be Installed and teated on the F-16 and OV-10 
aircraft, TPS-43E radar, and the MRC-107 jeep. The A-iO will be t^* ed during the J*tcr atagea of DT&E as the flrat 
of the follow-on platform installation». 

(U) Hazel tine Corporation and Ceneral Electric both built ADM equipment.  The ADM equipment was functionally but 
not physically similar to prooosed production unit*.  Both contractors' ADM eqjVpmcnt underwent detailed laboratory 
performance verification and vulnerability testing at the Rote Air development Center (RADC).  Teatlng on the uADC 
Newport Antenna Range wast conducted on a pedestal mounted A-10. Concept Validation DT&E flight tests ver« conducted 
at Eglin Air Force Baae by the 4950th Teat Wing, and RADC. 

ADM testing was completed at Kg!in Air Force Raae iu fourth quarter FV 51 siH vclidated ihi SEEF CALK 
concept. 

i 
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Budget Activity,: Tactical Programs, #4 
Program Element:  27423F, SEEK TALK Advanced Communications Systems 

Electromagnetic compatibility testing was conducted between the SEEK TALK Advanced Development Models (ADM) 
2nd the Army GROIOJ UHF radio relay in fourth quarter fiscal year 1981 and first quarter fiscal yeai 1982. 

(U) Following source selection, the SEEK TALK contractor will provide 25 preproduction units (identical to 
production units) to support Phase 111 Full Scale Development (FSD) testing. Phase III FSD testing is scheduled to 
beßin in fourth quarter fiscal year 1983 and will include Some Air Development Center (RADC) Newport Antenna Range 
and Eglln Air Force Base flight testing by the government. The 3246th Test Wing is the responsible test organisation 
for Phase 111 while the Naval Research Lab, RADC, Human Medical Research Lab, Electronic Security Command and Elec- 
tronic fi>stems Division are participating test organisations. 

CO) TlM» malor Phase III test objectives are to verify SEEK TALK technical performance, including performance in 
a representative threat .-snviroua*,at, and insure leslgn risks hava been minimi*»*!. The critical tech leal issues that 
will be addressed by FSD testing are spread spectrum modem performance, adaptive array performance t     •:-. resistance, 
reliability, maintainability, and availability. 

will be needed to evaluate FSD system 
performance.  SEEK TALK contractors will design and bulid tent instrumentation for the Eglln testing. Computer 
reduction of test data will be required due to the large quantity of data generated by the flight test. 

(U) Reliability, maintainability, availability, and thorough environmental testing were not evalusted during ADM 
but are key test objectives of FSD Development Test and Evaluation (DT*E). 

2. (U) Operational Test and Evaluation: The Air Force T**t and Evaluation Center (AFTEC) conducted an Operational 
Effectiveness Assessrsnt (OEA) of ADM equipments from May to August 1981 In conjunction with RADC DT4E. An AFTEC 
test team, based at Eglln Air Force Baae, Florida, was augmented by temporary duty personnel from the Tactical Air 
Warfare Center (TAUC), Headquarters Tactical Air Command (TAC) and RADC. During January-March 1981, the AFTEC test 
team monitored the bench, laboratory, anechoic chamber, and Newport Antenna Range teats performed by RADC. 
The operational objectives during this portion of the testing focused on the SEEK TALK communi- 
cations and jam-resistance capabilities, 

(U) During \prll-June 1981, AFTSC oaserved the technically-oriented DT4E flight teats at Eglln Air Force Base, 
a»  well as conducted s series of operatioually-orlented flight tests using the T-39 test aircraft and ground stations. 
The operational objectives of the flight tests, a portion of which was conducted in the presence of jamming, included 
an estl&ste of the potential enhancements to various Tsctlcsl Air Force missions. 

(U) Due to the acceleration of the SEEK TA -' program, contracts for the design of FSD prototypes were swsrJed to 
two contractors in January 1901.  Selection of one contractor to fabricate the preproduction terminals and support a 

{ 1045 

V-;«SK 



Budget Activity: Tactical Programe, #4 
Program Element: 27423F. SEEK TALK Advanced Communications Systems 

1983 Development Teat and Evaluation/Initial Operational Teat and Evaluation (DT&E/IOTÄE) la planned for February 
1982. An Air Force Teat end Evaluation Center (AFTEC) managed I0T4E of the preproduction equipment will be conducted 
from July to December 1983 and addrea* both operational effectiveneaa and operational suitability. However, long 
lead deciaion la planned during fiscal year 1983 before the IOTiE la completed. 

(Ü) For the 1983 IO'i&E, the AFTEC teat team at Eglin Air Force Baae will be expended to Include Tactical Air 
Command (TAC), Air Force Logistics Command (AFLC), and Electronlce Security Command (ESC) representatives. All of 
the operational testing will be conducted at Eglin Air Force Baae using F-16 and OV-10 aircraft and repreaentative 
surface command and control facilities. Close air support and defensive counter-air (air defense) missions will be 
simulated using the SEEK TALK equipment. In addition to quantifying the enhancements to these misjions, other factors 
such as communicstions performance, synchronisation adequacy, jam resistance, electromagnetic Interference, timfng 
distribution, hardware reliability, mobility and ■ipportabllity will be evaluated. 

(U) Significant test milestones sre: 

Event/Activity gt£*! 9*?Pi£t* 

Operationti Effectiveness Assessment (OEA) 
of Advanced Development Models (ADM) Equipments May 81 Aug Fi 

Full Scale Development (FSD) Fabrication Deciaion Fab 82 

Full ftauction Decision (long lead items) J«n ß* 

10T4B of FSD Equipments -"* 83              °«c 83 

Production Decision jÄn ** 

I0T4E Final Report Ffcb *4 

3,      Systems Characteristics. To validate SEEK TALK system technology, performance goals were eststilshed for 
ADM testing. Rome Air Development Center (RADC) conducted the ADM test as the responsible test orgsnisatlon. Data 
generated by the ADM twt w-.s computer reduced by the 4950th Test Wing at Wright-Patterson Air Force Base and analysed 
by RADC. Reliability, «attainability, and availability were not evaluated during ADM testing and the respective 
production goals below ire for the Tactical Airborne Segment. 
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Budget Activity: Tactical Programs, #4 
Program Element: 27423F, SEEK TALK Advanced Communication» Systems 

Characterlatlc 

Adaptive Antenna Array Gain 

Spread Spectrum Modem Gain 

Reliability 

Maintainability (ORG) 

(INT) 

Availability 

ADM Goal 

K/A 

N/A 

N/A 

N/A 

Demonstrated Production Goal 

N/A 

N/A 

N/A 

N/A 

611 HT3F 

r20 houra 

1 .00 houra 

,99992 
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FY 198: RDTAE DESCRIPTIVE SUMMARY 

Program Element:  #27431P (647'JIF) (27415F) (64731?) 

DOD Mission Area;  Surveillance and Reconnaissance, #3*2 

(U) RESOURCES (PR0J2CY LISTING) ($ In thousands): 

Title: Tactical Air Intelligence System 

(TAIS) Activities  
Budget Activity:  Tactical Programs, #4 

Project 
Number 

2387 

2 3 DO 
2394 

2514 
2516 

2539 

2604 

Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1931 

Actual 

2,944 

Intra-Theater Imagery 
Transmission System (UTS)* 

WS-430B Enhancement 
Operational Application of 

Special Intelligence Systems 
(OASIS)** 
Imagery Interpretation (II) 

Display ?nd Contioi/Stcn0c 
and Retrelvai (DC/SR) 
System Integration and 

Program Supoort 
United States Air Forces IF. 

Europe Tactical Air Intelligence 
System (UTAIS) Architecture 

500 

879 
1,565 

Total 

FY 1982 FY 1983 FY 1984 Additional Estimated 

Estim&te Estimate Estimate To Completion Costs 

9,066 8,253 7,811 Continuing Not Applicable 

1,091 979 7,4>0 
3,100 

8,666 7,062 6,832 16,209 61,865 

10,400 

200 100 43,200 

20,100 

200 2,500 

*  $2,200 thousands in FY 81 and $500 thousands in FY 82 was funded in PE 64751F (total RiD costs through FY 82 Is 

$5,400 thousands); UTS transferred to PE 27431F beginning in FY 83. 

** $6,300 thousands In FY 81 was funded in PE 27415F; OASIS transferred to PE 27431F beginning in FY 82. 
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Program Element:  » 27431F (64701F) (27415F) (*>4751F) 

COD Miscton Area:  Surveillance and Reconnaissance. #342 

T111e:  Tactical Air Intelligence Syatem 
(TAIS) Activities 

Budget Activity:  Tactical Program«, 

(Ü) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The tactical force« are faced with * critical deficiency in their 
capabllir;; to rapidly and accurately process» interpret, and dlaseair.e   '^formation from various intelligence collection 
system«. The purpose of this program is to develop and acquire mobile, land-based processing, interpretation, exploita- 
tion ana dissemination systecs for use by tactically deployed general purpose forces.  TAIS Activities is »a  intelligence 
program element that includes three development projects:  Display and Control/Storage and Retrieval, Operational Applica- 
tion of Special Intelligence Systems and Intra-Theater Imagery TranesJsainn System (transferred to this Program Element 
in Fiscal Year 1983 fxom Program Element 64751F). 

(U) BASIS FOR FY 1983 RDTsE REQUEST:  This reqoest includes funds to correct deficiencies in the Display and Control/ 
Storage tend Retrieval Segmt.it of the Tactical Information Processing and \interpreter ion System.  The fund» would also 

provide for continued OASIS software development to receive, integrate, distribute, aa4 display intelligence and oper- 
ational data in a timely manner and In a useable format.  Additionally, an upgrade of the existing OASIS information pro- 
cessing systems hardware will continue.  Finally, the funds will be used to correct any deficiencies discovered during 
initial operational trtJ of the production Intra-Theater Imagery Transmission System and provide communications engineering 
support.  These estiav. tea were developed by the Air Force Syatem« Command Program Offices with the assistance of MITRE 
and the contractors based on experience on previous effort« in these projects md  slallsr projects. 

(U) COMPARISON WITH FY S932 DESCRIPTIVE SUtftAJV; 
(PE level cnly)~ 

RÜT4E 

Procurement (Other) 

(U)  OTHER APPROPRIATION FUNDS: 

FY 1931 

2,900 

ft   1982 
Estimate 

9,300 

Project 
Number 

2387 

2394 

2VU 
2516 

Title 

Procurement   (Other)   (3080) 
(Quantity) 

Intra-Theater   Imagery 
Transmission System (I ITS) 
Operational  Application of   Special 
Int -lligence Systcei  (OASIS) 
Imagery   Interpretation       (IX) 
Display and Controi/5t>ra^c   tnd 
Retrieval   (DC/SR) 

6,281 
(27-, 

Estimate 

7,200 
2,934 

ft  19ÖA 
Estimate 

Total 
Additional Estimated 
to Completion    Coats 

Continuing 

104*1 

4,516 
(41) 

".,400 
1,400 
(2) 

3,661 7,719 
(32; (60) 

7.700 

Not Applicable.- 
8,434 

22,177 

(160) 
12,700 

3,400 
7,7 70 

(2) 
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Program Element:  g 27431F (64701?) (27415F) (64751P) Title:  Tactical Air Intelligence System 
(TAIS) Actlvltlea 

Ö0D Mission Area:  Surveillance ard Reconnaissance, #342 Budget Activity: Tactical ProgramaP #4 

Total 
Project FT 1982   FY 1983    FY 1984     Additional     Estimated 
Number    Title FY 1981  Estimate  Eatlnate   Estimate    to Completion  Costa 

Operation and Maintenance (3400) 

2394      Operational Application of Special     3,875    4,000     5,400      4,800      8,000 40%i00 
Intelligence Systeme (OASIS) 4 951 

2514      Imagery Interpretation (II) 1,521    2,670 
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Program Eleuent:  I27431F Title:  Tactical Air Intelligence System 

(TAIS) Activities   

DOD Mission Area:  Surveillance and Reconnaissance, #342 Budget Activity:  Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The tactical forces in the field have continually been faced with a critical 

deficiency in their capability to rapidly and accurately Interpret information collected by reconnaissance aircraft and in 
tr.elr timely handling and distribution of all intelligence products.  While methods of collection have generally kept 

pace with technological advances, the capability to  rapidly exploit the Information remains constrained by »low, Inaccu- 
rate manu;;! methods.  To overcome the deficiencies, Program Element 64701F, Tactical Information Processing and Interpre- 
tation (TIPI) System Development, w«a initiated as a Joint Air Force, Army, Marine Corps program with the Air Force as 
Executive Agent.  TIPI Research, Development, Test, and Evaluation funds were transferred to this Program Element a« of 
Fiscal Year 1979.  The TIPI system applies automatic data processing techniques to  enhance exploitation and collation. 
This automation will assist in providj*.? finished Intelligence to a deployed commander in a useable tine frame.  The 

TIPI program objective was to develop air transportable facilities that provide for processing, reproducing and Inter- 
preting aerial rectonaissance and surveillance products, collating with intelligence fr >» all other sources, reporting 
on enemy force activities, preparing and distributing target materials, and supporting mission planning.  The equipment 
will be shelter lied and modularized so that appropriate numbers and types can be used at any location depending upon 

size and nature of the mission.  The system is composed of functionally independent segments that will he Interoperable 
and capable of interfacing with other systems.  The Operational Application of Special Intelligence Systems project 
provide« evolutionary improvements, in both hardware and software, to the United States Air Forces In Europe's Tactical 

Fusion Center in the command and control center for the Allied Air Forces Central Europe.  Th* Intra-Theater Imagery 
Transmission Sy*teo program, which transfer* to th'"  P^ograr. Siemeeu Ik FY 1983, will develop a system to electrically 
transeeive high priority reconnaissance Imagery to commanders, mission planners and strike crews thus eliminating tne 
current time consuming requirement to courier the imagery.  Timely imagei ' support will enhance ordnance and tactics 

selection, as well as target orientation for the strike crews. 

<u) afcUTKD ACTIVITIES:  The TIPI program will provide mobile land based facilities only and la complimentary to Navy pro- 
gress which provide similar capabilities aboard ships.  The program is managed by a Jointly manned Program office. 
Certain related but peculiar Marine Corps and Army requirements mre  funded and managed by the Marine Torps and Ar»y.  Each 
Service will budget separately for production, but the procurements ««ill be centrally managed by the Program Office.  The 

Photo Interpreter Report and Edit Station, to be used in Air National Guard Enhanced WS-4 !UB segment, was developed (n 
Program Element 64750F, Intelligence Equipment, Droject 2716.  The Tactical Digital Facsimile transceiver which is to used 
in the Intra-Theater image«/ Transmission System is being developed for the Joint Tact cat Communications Program by the 
Navy under Program Element 2802UN, Project X0 723-CC.  Research, Development, Test ana Evaluation fun'ia to develop the Air 
Fore« Enemy Situation Correlatlcn Element (ENSCE), a facility to perform multisource correlation and provide nenr-real- 
tlme targeting data and battlefield status information to tactical field commanders were contained In Progiae Elemeut 
o^J21F, Joint Tactical Fusion Program. 

(Ü) WORK PERFORMED BY:  Air Force management is provided by Electronic Systems Division, K*»»frcoa AFB, HA, supported by 
kurne Air Development Center. Crlfflss AFB, SY, &nd Aeronautical 5>*i.*o* DlviaHn, Wright-Patters^n AFB, OH.  Contractors 
arc:  General Electric Corporation, Daytona Beach, FL - Systee integr :lon Service; Radio Corporation of America, 
Burlington, MA - Display and Control/Storage and Retrieval; Meed laboratories, Dayton, OH - tnhanced VS-43Ü8; Martin 
Marietta., Denver, CO and System« Development Corporation, Santa Monica, CA - Operational Application of 5 pec Sal Intel- 

ligence Systems; and Litton Amecon Corporation, Melville, NY - Tactical Digital Facsimile transceiver.  The MITRE Corp- 
oration, Bedford« MA provides technical support. 
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Program Element:  I27431F T<M^.  T«,«H  t n. T *. tu     o °   Title:  Tactical Air Intelligence System 
™ w,  , (TAIS) Activities 
DOD Mission Area: Survelllxice and Reconnaissance. #342 Budget Activity: Tactical FrogTa^TTTÄ" 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l« (U) FY 1961 and Prior Accomplishments: 

(U)  Intra-Theater Imag^rv Transmission System (UTS) (Project 2387) - A study of the Imagery dissemination require- 
ments of all services was completed in 1975. The full scale engineering development program for the Intra-Theater 
Imagery Transmission Systeu was cancelled by the Air Force in May 1978 In favor of usins the Joint Tactical Communications 
Program s Tactical Digital Facsimile transceiver to form the basis for an Intra-Theater Imagery Transmission System. 
Funds were transferred to the Navy to purchase eight Tactical Digital Facsimile terminals to be used for Intra-Theater 
.magery Transmission System Integration and testing. Design of interface equipment assemblies to integrate Tactical 
Digital Facsimile transceiver, modem*, and encryption equipment into a prototype Intra-Theater Imagery Transmission System 
was completed. The Initial Operational Test and Evaluation of the prototype Intra-Theater Imagery Transmission System 
was conducted In Europe during August and September 1981 (all work doi.e under PE 64751F)» 

(U) WS-430B Enhancement (Project 2390) - The Imagery Processing (Enhanced WS-430E) segment contains the equipment to 
develop and reproduce recoanaissance film.  This segment will not be a new development but will be a modified and undated 
version of the existing WS-430B Photo Processing and Interpretation Facility.  Engineering development of WS-430B shelters 
selected *or prototyping was initiated in FY 1977.  Tests were initiated on an automatic photographic chemical aix module 
u< Am* *T? Wa?te wateVreatBient *y8ten-  Thl8 ^ of c<*««^ial equipment Is planned for use in the Enhanced 
WS-430B.  Shelterlzation of one Advanced Tactical Processor to provide a large roll film processing capability for Pacific 
Air Forces (PACA>) was completed in FY 1977 and delivered to PACAF ia January 1978.  I« August 1978, the WS-430B Enhance- 
ment contract for prototype development was awarded to Mead Laboratories of Dayton, OH.  A Development Test and Evaluation 
was conducted at Bergstrom Air Force B  e, TX and the prototype development contact was completed in FY 1981. 

(U) Operational Application of Special Intelligence Systems (OASIS) (Project 2394) - A program office wao es.abliahed 
two preliminary requirements studies and the Program Management Plan were completed, and a software development facility 
was established at the National Security Agency in 1977,  In 1978, a development contract was let witn Martin-Marietta; 
a second software development facility, linked to the firet facility, was established at Electronic Systems Division and 
hardware, software and operational procedure- of the Tactical Fusion Center were baselined.  In addition, a terminal 
and a processor were Installed in the Combat Operations Intelligence Center to eventually provide a data interface with 
the Tactical Fusion Center.  Be u^en 1979 and 1981, software and hardware developments to enhance the basic data distri- 
bution ty*tem and incoming reports processing were completed.  In 1981, software development of me&sage handling en- 
hancement was initiated.  Installation of th* incoming reports processing was completed in 1981 and installation of the 
basic data distribution aystem enhancements war initiated.  In 1980, the software development facility at the National 
.Security Ageucy was phased out,  A revised Program Management Plan was published in April 1981. 
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Program Element: #27431F Title: Tactical Air Intelligence System 
(TAIS) Activities 

DOD Mission Area:  Surveillance and Reconnaissance, #342 Budget Activity:  TactSeal Programs, #4 

(U) Imagery Interpretation (II) (Project 2514) - The II segment is comprised of three shelters containing automated 
equipment and communications to enable a photo Interpreter to rapidly and accurately extract and disseminate information 
from tactica reconnaissance imagery. The segment completed development and testing in December 1974.  The production 
decision was made in January 1975. On 28 February 1975, an II prototype was deployed to Zweibrucken Ale Base, Federal 
Republic of Germany, for formal demonstrations ani training.  In May 1977, the production contract wat- awarded to Texas 
Instruments. The follow-on contract for production of additional II segment* was awarded to Texrs Instruments in Sep- 
tember 1973 to complete Air Force requirements and catlsfy Initial Army requirements,  in December 1978r a decision was 
male that the II would also provide Tactical Electronic reconnaissance (TEREC) processing and data link capability. 
Three Air Force and two Marine Corps segments were delivered in FY 19 s. Six Army segments were delivered In FY 1981. 
Software and hardware updates to th* computer memory circuits, common chassis desigr, power supply, and input-output 
devices that will provide state-of-the-art computer circuits and maintenance functions for faster and easier fault isola- 
tion were developed« Tactical Electronic Reconnaissance tape processing software changes and hardware additions were 
developed or identified for Incorporation into the three Air Force segments already delivered.  Production of the remain- 
ing Air Force segments continued. 

(U) Display and Control/Storage and Retrieve! (DC/SR) (ProJ^tt 2516) - The DC/SR is a six shelter segment containing the 
automated equipment and analysts' consoles necessary to enable intelligence personnel in a Tactical Air Control Center 
to correlate intelligence data from all sources and to perform intelligence analysis, threat assessment, collection 
management and target planning in a timely manner.  Development and testing was completed in October 1975.  During the 
testing, the computer response tImj W«B too slow tc satisfy the Tactical Air Command requirement and a complete software 
and hardware analysis was performed. The software wa& simplified and hardware improvements were Initiated to decrease 
the response time.  The DC/Sk; was deployed ro  the Brave Shield Xy Exercise in October 1976 and software/hardware improve- 
ments accomplished In FY 1976 were aatIsfactorily demonstrated.  During October 19/7, the DC/5R participated in t'ae Bold 
Eagle Exercise at Hu/lbmt Field, FL.  Eight DC/?U displays were successfully iatsgrat^d into tius Tactical Air Control 
Center during the exercise.  During FY ;')/8, »:he second DC/5P procurement package w&a released to RCA of Burlington, HA. 
The second DC/Srt was delivered in January I °80.  Program Maa^gemen^: responsibility was transferred from Air Ft ice Systems 
Command to Air Krc-j Logistics Conw..*nd in 1981,  Correction of residual program irtftfcgeaent responsibility transfer dis- 
crepancies is continuing. 

(Ü) System Integration & Program Sippoit (Project 2539) - For tne Tfctlcal Information Pr»cersing and Interpretation 
(Ti.PI) system to operate aa art efficient, integrated intelligence processing system, management attention was directed 
tu Icter-üvstem Interoperability; commonality of »unport equipment, data bares, development/production requirements; 
and lft.eiopsrablllty with other tactical and strategic s>sterna required by ehe using command And  higher headquarters 
direction  To aid the TVI Proprem Offl* : in these efforts, the services of an industrial system integration and checkout 
contracto" ere obtained,  »or ten /ears, system integration sad checkout  ask* were performed by General Electric Corpor- 
ation, Daytona Beach, fl,  thereby ensu'ing an Integrated approacN to the conduct of appropriate technical analysis, 
support of program reviews, aid provision of teat supp^. :. This picject vtas completed at the end ct FY 1981. 
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Program Element:  #^7431F Tltle.  Tactical Air Intelligence System 

(TAIS) Activities 
DOD Mission Area:  Surveillance and Reconnaissance, #342 Budget Activity: "Tactical Progra^sTlT" 

(Ü) United States Air Force In Europe Tactical Air Intelligence System (UTAIS) Architecture (Project 260A) - A contract 
was awarded to 3ETAC Corporation on 22 October 1980 to perform a study which was the start of a systematic layout of the 
UTAIS to determine the proper architecture and overall Improvements necessary to the major segments and drlvjug functions 
in the European Command and Control environment. The initial effort was to concentrate on the Combat operations Intelli- 
gence Center as the central segment and prepare a Request for Proposal to start improvement on the other segment» in 
the architecture. A reassessment of the program was taade during FY 1981, and a decision was made to limit the program 
to preparation of a functional system description of the current UTAIS. Work on this effort continued throughout FY 
1981. 

2. (U) FY 1982 Program: 

(U) Intra-Theater Imagery Transmission System (IITS) (Project 2387) - Eight prototype transceivers will be turned 
over to U.lted States Air Forces in Europe to use as an interim operational capability. The program office will 
develop an Integration design and plan for fielding the production transceivers to the Tactical Air Forces (wirk 
performed under PE 64751). Order first increment of receivers. Provide Rapid Deployment Joint Task Force (RDJTF) 
with compatible commercial equivalent system. 

(U) WS-430B Enhancement (Project 2390) - All RDT&E effort has been completed and program management responsibility 
will be transferred from Air Force Systeme Command to Air Force Logistic* Command. A contract for the modification 
of current WS-430Bfs will be awarded by Air Force Logistics Command. 

(U) Operational Application of Special Intelligence Systems (OASIS) (Project 2394) - Complete installation and 
checkout of the basic distribution system enhancement. Continue development of message handling enhancement. 
Begin development of capability to provide internetting of Tactical Fusion Center and Combat Operations Intelligence 
Center general purpose communications interface.  Begin Tactical Fusion Center operator station upgrade. 

(U) Imagery Interpretation (II) (Project 2514) - Delivery of final four Air Force Imagery Interpretation segments 
with Tactical Electronic Reconnaissance (TEREC) tape processing and data link capability.  Incorporation of TEREC 
rape processing capability in other three Air Force segments. 

(U) 
re 

) Display and Control/Storage and Retrieval (DC/SR) (Project 2516) - Program management responsibility transfer 
•idual discrepancies will continue to be corrected. A program to replace several aging and potentially uneupport- 

able components will be developed. This program will allow the system to remain operationally and loglsticall» 
supportable in the 1990s. * 

*• <u> FY IW PUnnad Program; 

(U)  Intra-Theater Imagery Transmission System (IITS) (Project 2387) - Order second Increment of transceivers. 
Continue communications engineering support to accommodate newly fleldad communication »ystems. 
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Progran» Element: I27431F Title: Tactical Air Intelligence System 
(TAIS) Activities  

DOD Mission Area: Surveillance and Reconnaissance, #342 Budget Activity: Tactical Programst~¥h 

(ü) Operational Application of Special Intelligence Systems (OASIS) (Project 2394) - Complete the message handling 
enhancement. Continue work on  the Tactical Fusion Center/Com&and and Control Information Systems enhancement, Combat 
Operations Intelligence Center interface, and operator station upgrade. Begin development of capability to process 
enemy ground order-of-b&ttle information and receive Information from selected sources of ground element information. 

(U) Display and Control/Storage and Retrieval (DC/SR) (Project 2516) - Continue correction of program management respon- 
sibilty transfer discrepancies in conjunction with logistical supportahillty recovery plan activities. 

(U) The difference in total program cost is the transfer of Project 238? from PE 64751P, Intra-Theater Imagery Tranmis- 
slon System to this Program Element. 

4- <u) FY 1984 Planned Program; 

(U) Intra-Theater Imagery Transmission System (UTS) (Project 2387) - Receive first production transceivers. Order 
third increment of transceivers. Continue communications engineering support. 

(Ü) Operational Application of Special Intelligence Systems (OASIS) (Project 2394) - Complete work on Tactical 
Fusion Center/Command and Control Information System enhancement, Corbat Operations Intelligence Center interface, 
operator station upgrade and ground order~of-battle/informatlon processing.  Begin enhancement of capability for air 
oider-of-buttle processing and receipt of hostile and friendly air situation data from selected sources. 

5. (,U) Program to Completion:  This is a continuing program. 

(U) Intra-Theater Imagery Transmission System (IITS) (Project 2387) - Continuing ordere through FY 1986 and fielding 
through FY 1988. 

(U) Operational Application of Special Intelligence Systems (OASIS) (Prcject 2394) - Complete previously initiated 
enhancements and continue modifications to software to provide analysts computer tools, increased information exchange 
and operator Interaction between the Combat Operations Intelligence Center and the Tactical Fusion Center, and data 
exchange between the Tactical Fusion Canter and the Cacaand and Control Information Systec. The mainframe computer 
will oe replaced in FY 1985 and FY 198C. 

6. (Ü) Milestones: Date 

A. Display and Control/Storage and Retrieval Inltal Operational Test and Evaluation 3i Oct 75 
B. Imagery Interpretation Production Contract Award 29 May 77 
C. Delivery of Second DC/SR Jan 80 
D. united States Air Forces In Europe Tactical Air Intelligence System Architecture 

Contract Award Oct 80 
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Program Element:  I27431F Title: Tactical Air Intelligence System 
(TAIS) Activities 

DOD Mission Area: Surveillance and Reconnaissance, #342 Budget Activity: Tactical Piograms, #4 

E. Enhanced WS-430B Prototyping Compute 
f. Enhanced WS-430B Development Test and Evaluation 
G- Operational Application of Special Intelligence Systems Installation of Incoming 

Reports Processing Enhancement 
II.  Intra-Theater Imagery Transmission System Prototype Development Test and Evaluation 
I. Operational Application of Special Intelligence Systems Installation of Basic 

Distribution System Enhancement 
J. Delivery of Final Imagery Interpretation Segment 
K. Operational Application of Special Intelligence Systems Installation or Messige 

Handling Enhancement 
L. Operational Application of Special Intelligence Systems Installation of Information     Jul 84 

Exchange Ennartcement 

Dec 80 
31 Jan 81 
30 Sep 81 

31 Oct 81 
Nov 81 

Peb 82 
Apr 83 

lOfifi 

J * 

-tt£Sj*j 



Project:  #2394 

Program r 1 ement:  #27431F(127415F) 

DOD Mission Area:  Surveillaficc and Reconnaissance, #342 

Title:  Operational Application of Special 
Intelligence Systems 

Title: Tactical Air Intelligence System 
(YAIS) Activities 

Budget Activity:  Tactical Programs, #4 

DETAILED BACKGROUND AhU DESCRIPTION:  An integrated, responsive command and control system Is of paramount importance 
In assuring the security, effective control, and economical employment of United States Air Force forces identified for, 
or assigned to, the North Atlantic Treaty Organization. [_ 

In his wartime role, the Commander—in-Chief, United States Air Fcrces In Europe, wiil exercise command of the Allied 
Air Forces Central Europe from the Static War Headquarters  In a hardened bunker at Boerfink, Federal Republic of Germany. 
In this capacity, the command «r requires processed, correlated, and integrated Information from selected intelligence 

and opetatlonal sources to:  (l) assess the status of friendly forces, enemy forces, and the battle situation; (2) support 
decisions concerning allotment of air resources In the European Central Region; and (3) provide specific guidance f r the 
employment of critical resources.  The Tactical Fusion Center, was established to provide information 
required to meet these needy.  As installed, it provides only a partial solution.  The existing computer system provides 
limited Intelligence data to the Tactical Fusion Center and supports only certain tasks, although It has the capacity to 
perform many more functions.  Current interfaces with Battle Staff and theater infoimatlon systems are basically manual. 

Software will he developed and equipment procured under this program to enable the eoejuter system to receive and proceus 

a broader spectrum of the required data, and provide the Information required by the C« ..-aander- in-Chief, United States Air 
Force» in Europe, for effective command (\t\d  control of air operations* 

RELATED ACTIVITIES:  The Tart leal Fusion Center was established ender the, ^program.  The bi-.elip.ed 
computer system, a Digital Equipment Corporation Dual System 10, was provided by the National Security Aremy, under the 

KALEIDOSCOPE program, in l<»/7.  Other related Air Force activities Include Program Element 64750F Project 19*5, Air For e 
Support to DoD Indications and Warning; Program Element 3133(>F, Automated Data Processing General Defense Intelligence 
Program Support; Program El ernem 3H39F, Intelligente Common'cat Ion* and Defense Special Security System; and Program 
Element 64321F, Joint Tactical Fusion Program.  Initial development work Tor the Operational Application of Special 
Intelligence Systems program was conducted under Program Element 2741JF 'ISAFE Command nm\  Control Syjtem. 

(U) V'ORK PERFORMED BY:  Air Force management is provided by a ProRram Man igetrent Office at the Electronic Systems Division 

Hanaro« AFB, MA, with system engineering/technical direction support belnp, provided by the MITRE Corporation, Bedford, 
MA.  Martin-Marietta, Denver, CO, is the prime contractor and System Development Corporation, Santa Monica, CA, is a 
subcontractor.  Preliminary information studies were performed hy TRW, Redondo Beach, CA, and Radio Corporation of 

America, Burlington, MA. 
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Project:  »2394 

Program Element:  "27431F(#27A15F) 

DOD Mission Area:  Surveillance and Reconnaissance, #342 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title?  Operational Application of Special 
Intelligence Systems 

Title:  Tactical Air Intelligence System 

"TfXisTActivitles 
Budget Activity: Tactical Programs, #4 

1. (U) FY 1981 and Prior Accomplishments:  A Program Office was established and two preliminary studies completed in 

197 7. One studied the information flow and sizing requirements, and the other air and missile order-of-battle require 

The Program Office completed a comprehensive Program Management Plan in March 1977. The software development facility 
at the National Security Agency was established to effect changes to the baseline computer system.  The development 
contract was let on 26 January 1978 with Haiti..-Marietta.  A software development facility linked to the National 
Security Agency Facility was established at Electronic Systems Division to develop and test modifications for the 

Operational Tactical Fusion Center. The Tactical Fusion Center was technically baselined. Operational proceduter 
were refined an performance data was baselined for the Center's communication and automated data processing equipment. 

Baseline functional and product specifications for the original software were prepared. Graphics generating M»d 
disseminating terminals were installed in the Tactical Fusion Center and the North Atlantic Treaty Organization >.rea 
and a network processor was installed in the Combat Operations Intelligence Center to eventually provide an inter- 

face with the Tactical Fusion Center.  In 1979, development of software updates and corrections to procedural handling 
of incoming reports commenced.  Also begun in 1979 was an enhancement of th* basic data distributing pyctem to 
include a display and information preparation capability, the data sanltizatlon review and release capability; tht 
data b^se maintenance and manipulation function; and  the distribution of data to the closed circuit TV system. 
This work continued through 1980 and 1981.  in September 1980, the aeftware development facility at vhe National 
Security System was phased cwt.  Installation of the incoming reports enhancement was accomplished in 1981 and in- 

stallation of the basic data distribution system enhancement began Message handling software developments to provide 
the Tactical Fusion Center communications capabilties via the widest possible range of standard and genera! servici 

communications, both secure and noivsecure, were also begun.  A revised Program Management Plan was published in 
April 1981. 

2. (Ü) FY 1982 fJUumtd Program:  Complete installation &.id checkout of the basic distribution system. Continue 
development of meäsage handling enhancements.  Begin development of a systems capability that will provide for a 

two-way data exchange between the Tactical Fusion Center Computer and the NATO Coamand »nd  Control Information Systems 
(CC1S).  Begin dev£lopin& the necessary hardware and software to establish a basic general purpose communications 

Interface between the Combat Operations Intelligence Center and the Tactical Fuaion Center.  Begin replacement or up- 
grade of the current operator consoles to a totally integrated analyst and coouaunications functional environment. 

3* *u^ ?y 1983 Planned Program: Complete installation and checkout of a message handling enhancement.  Continue 
work oo the Tact lea? Fusion Center/Command and Control Information Systems enhan^«:*ens,, Combat Operations Intelligence 

Center initial interface, end the console upgrade/replacenent.  b«:gin work on Interconnection wich selected sourc** 
of hostile ground elecent information In conjunction with providing the data processing support a«cessarv to 
and manipulate both dynaml  and static files on hostile ground elem*:t informatlcn. 
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Project:  »2394 

Program Element:  #27431F(f27415F) 

DOD Mission Area:  Surveillance and Reconnaissance, #342 

Title: Operational Application or Special 
Intelligence Systems 

Title: Tactical Alt Intelligence System 
(TAIS) Activities 

Budget Activity: Tactical Programs, #4 

4. (U) FY 1984 Planned Progrgm: Complete work on the initial Tactical Fusion Center/Combat Operations Intelligence 
Center Interface, the data exchange with the Command and Control Information System enhancement, operator station 
upgrade and ground order-of-battle/information procci_ing. Begin a similar program to receive data from selected 

sources of hostile air situation data, and possibly overall air situation data, and then provide the data processing 
capability to maintain and manipulate this data. 

5. (U) Program to Completion:  It will complete previously initiated enhancements and Implement additional enhancement 
that will provide algorithmic support tools to the operator/analyst, with a primary emphasis on the information 
review and analysis responsibilities of the Tactical Fusion Center; develop operationally tailored software necessary 
co  assure mutually supportive information exchange and operator luteraction between the Tactical Fusion Center and 
ths Combat Operations Intelligence Ce.iter; and, provide operational tailoring and specific display development capa- 
bility for the basic data distribution system within the Tactical Fusion Center.  In FY 1986 and 1987, the Digital 
Equipment Corporation Dual SystSti 10 baseline computer will be replaced. 

o. (U) Milestones:  Not Applicable 

7. (U) Resources ($ fn thousands) 
FY 1981 
Actual 

RDT&E 

Procurement (Other) 

FY 1962 
Estimate 

U.666 

8. (ü) Comparison with FY 1982 ^escri^llve Summary: 

RDT&t 

Procurement (Other) 

6,300 

76 
9,139 

FY 1983 
Estimate 
7,062 

6,797 

FY 1934 
Estimate 
6,832~ 

Additional 
To Completion 
16,209 
f.000 

Total 

Estimated 
Costs  
61,865 
13,000 

39,100 
4,900 
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Budget Activity:  Tactical Programs, #4 
Program Element: T274llF, Tactical Air Intelligence System Activities 

Taut and Evaxuatljn Data: 

1. (Ü) Development Test and Evaluation: The Tactical Information Proceeding and Interpretation System contains 
functionally independent segment?. Each segment Is developed, tested, and produced according to the segment schedule, 
under the management of Electronic Systems Division, Hanscom APB, MA. WS-430B Enhancement, Project 2390, the Imagery 
Processing Segment, development contract was awarded to Mead Laboratories, Dayton, OH in August 1978. In 1976, the 
Imagery Processing segment development was cancelled to reduce system cost. In place of the Imagery Processing seg- 
ment, the existing WS-430B, Photo Processing and Incerpretetion Facility will be enhanced. The enhancement will not 
involve ^tensive development«! costs because state-of-the-art processing, printing quality control, and pollution 
abatement equipment will be integrated into the required WS-430B*s. The enhancement will extend the WS-430S'e service 
life end provide modernised equipment to meet the Tactical Air Forces' requirements for an Imagery Processing segment. 
A prototype Enhsnc«d WS-430B was assembled and tested In a Development Test and Evaluation at Bergetrom Air Force 
Base, TX from December 1980 through Janutry 1981. No further Development Test and Evaluation is planned for the 
WS-430B. 

(U) The Dlsplsy and Control/Storage and Aerrieval segment, Project 2516, contains Automated equipment and snalyst's 
stations to provide the Combat Intelligence Center with a capability to rapidly correlate, analyse, and rases* intel- 
ligence Inputs. The prime co»itaccor *as System Development Corporation of Ssnta Monica, CA, and the subcontractor was 
Radio Corporation of America, Burlington, MA. Development Test and Evaluation was accomplished from June 1975 through 
September 1975 at Langley Air Farce Base, VA. 

(U) The Imagery Interpretation segment, Project 2514, contains automated equipment *n4 communications which enable 
the photo Interpreter to rapidly and accurately extract *nd disseminate information from tactical reconnaissance 
Imagery. The prise contrsctcr fa Texas Instruments, Dallas, ft. An extended Development Test and Evaluation was 
conducted from At gust 1974 through December 1974 ^t Langley Air Force Base, VA. The purpose of this test wss to trsln 
ueer personnel, resolve problems Identified during the Initial Operational Test and Evaluation, evaluate the rigid 
auxiliary shelter, evaluate the Imagery Interpretation rsgeent and intelligence Data Handling System Interface, and 
determine the capabilities of the imagery Interpretation segment to perform additional photo interpretation. Test 
results were satisfactory on ail items. Numerou, software changes wets necessary to more fully automate the exploita- 
tion of Imagery without ended data blocks. Also, some software and hardware modifications were required to increase 
target location accuracy. The testing was completed prior to production decislou and the Imagery Interpretation 
segaent production contact was awarded In Hay 1^77» 
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Budget Activity:  Tactical Programst #4 
Program Element:  #27^JlFt Tactical Air Intelligence System Activities 

(U) The Operational Application of Special Intelligence Systems (OASIS) Program, Project 2394, will provide hard- / 
ward and software to automate currently limited, manual capabilities of the United State* Air Forces In Europe's Tac- 
tical Fualon Center. The program will contain a series of system upgrade packages consisting of new or modified soft- 
ware and/or hardware. Each of these upgrade packages is developed, tested and Implemented according to the package 
schedule. Development Test and Evaluation performed by OASIS Piogran Office and contractor personnel, In general, 
will be performed In the contractor's production facility, the Electronic Systems Division's Systems Development 
Facility, and/or the National Security Agency Systems Development Facility. Final stages of Development Test and 
Evaluation will be conducted in-theater by OASIS Program Office and contractor personnel, to verify that the delivered 
equipments have not b?.en damaged in shipment, that installation *»$ all software and/or hardware was properly done, and 
that the upgrade package is capable of proper operation when interfaced 'lth the operational system and Is ready for 
Initial Operational Teat and Evaluation to be performed by United Stater. Air Forces in Europe personnel. A single 
development contract was competitively awarded to Martin Marietta, Denver, CO on 29 January 1978. System« Development 
Corporation, Santa Monica, CA is the major subcontractor for software. The MITRE Corporation, Bedford, MA provides 
system engineering/technical direction support to the Electronic Systems Division OASIS Program Office, Hanscom AFB, 
MA. 

(U) The Intra-Theater Imagery Transmission System (ITTS), Project 2387, will provide the capability for tactical 
reconnaissance units to disseminate hlfh priority imagery products to commrnd and control and attack/strike forces in 
a timely manner. The Intra-Theater Imagery Transmission System will use the Tactical Digital Facsimile transceiver (AN/ 
UXC-4/TACFAX) being developed by the Mavy under Program Element 28010N, Project XO 723-CC, through the Joint Tact'al 
Communication» Program Office. Litton Amecon Corporation, Melville, WY Is the development contractor for th? Tactical 
Digital Facsimile transceiver. Air Force program management is provided by Electronic Systems Division, Hanscom AFI, MA 
with technical support from MITRE Corporation. A Joint Teat Element, including an Air Force Tea*; and Evaluation Center 
test team, under a Navy-assigned Joint Test Director, observed and mnitored a combined Development Teat and Evaluation 
and Initial Operational Teat and Evaluation of the TACFAX at Ft Huachucit, AZ from April through July 1981. This testing 
revealed major deficiencies In the Tactical Digital Facsimile transceiver, In the areas of reliability, maintainability 
supportablllty and system design. The Joint Tactical Comejunlcation Program Office will determine a program, to 
'nclude retestlng, necessary to r^so've ayatem deficiencies. 

(•;} The Intre-Theater Imagery Transmission System underwent e limited Development Teit an<< Evaluation conducted 
by Slertrcuie System Division and MITRE Corporation to verify the prope. integration of tne TACFAX into the unique 
Intra-Theater Imagery Transmission System communications terminal configuration. The Initial Operational Test ctvd 
Evaluation of an eight terminal Intra-Theater Imagery Transmission System w'Jl be conducted in e United States Air 
Forces Europe environment by the Tactical Air Warfare Center during August through November 1-81. 

2. (Ü) Operational Test and Evaluation: The WS-430B Enhancement progrem is Managed by the Air Forte iystems Command's 
Aeronautical Systems Division. The prototype development contract waa awarded to Mead Technology Laboratories, 
Dayton, OH in August 1978.  The Initial Operational Test and Evaluation was completed in Febrvary 1981.  While the 
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Budget Activity:   Tactlea* P ogeams, #4 
Program Element:  #27431, Tactical Air Intelligence System Activities 

prototype system aet or exceeded moat requirementa, the overall teat ratlttg vaa classified aa aarglnally acceptable 
due to the following deftclenciea: dry allver processing of duplicate negatives, light Intensity of the MARK II R5 
printer, Taccaa tltler llaitationa, and ainor human factor probleas. Once the identified deflclenclea are corrected, 
the WS-430B Enhanceaent will be fully acceptable. Theae deflclenclea will be corrected during the prograaaed ayatea 
enhanceaent. Specific correctlona include: uae of regular illver fila (vice dry silver flla) for duplicate negatlvea, 
replaceaent of the MARK II printer with a MARK IV printer, manual titling of infrared fila or uae of 3411 flla in the 
Tacoaa tltler, laproved venting to reaove odors froa dry silver processors and silver recovery units, and addition of 
fluorescent lights in all aajor work areaa. There are no future Operational Teat and Evaluation plane. 

(U) The Diaplay and Control/Storage and Retrieval Initial Operational Test and Evaluatlou vaa coapleted at Largley 
Air Fo.ce Baae, VA in September 1975. The purpose of the Initial Operational Teat anc Evaluation was to evaluate the 
operational effectlvenesa, logiatlca aupportabillty, and aaiatalnabillty of the Diaplay and Control/Storage and Re- 
trieval. The teat concluded that the Diaplay and Control/Storage and Retrieval did not provide adequate autoaated sup- 
port to tactical intelligence functions because of exceaslve computer response tlae, sn overly large and Inefficiently 
structured data baae, and inadequate software utility. Deflclenclea were corrected by software and hardware improve- 
ments. In logistics aupportabillty and aaintalnability, this test concluded that aapie spares should be procured to 
provide adequate replacement parts during the life of the Diaplay and Control/Storage and Retrieval. However, Air 
Force Logietica Command has never been alle to purchase the neceaaary spares. Air Force Logiatlca Command stated in 
July 1981 that the Diaplay and Control/Storage and Retrieval aa currently configured would not be supportable peat 
1983. Air Force Logistics Command, Air Force Systems Command, and Tactical Air Command are proposing a modernisation 
project to upgrade the Diaplay and Control/Srorage and Ratrieval and allow logistics support into the 1990*8. There 
is no future Operational Teat and Evaluation testing planned. 

(U) An Operational Teat and Evaluation of the Imagery Interpretation aegaent was conducted at Ber&atroa Air 
Force Base, TX froa 3 January 1973 through 3 May 1973. The Development Test and Evaluation/Initial Operational 
Test and Evaluation was a joint Air Force/Marine Corpe effort directed by the Air Force Systems Command's Electronic 
Systems Division and United States Air Force Tectical Air Warfare Center. The purpose of th-* teat waa to >teraine 
the e:tectfvenes* of the laagery Interpretation segment In a slaulated operational environment. Guidance relative to 
operational conditlona MS obtained from Pacific Air Fore**, Tactical Air Command, and United Statea Air Forcea in 
Europe. United Statea Air Force Tactical Air Warfare Center conducted the testing. * t,'.et schedule waa drawn up to 
simulate the task loadings resulting from a tactical reconnaissance squadron flying at a rate of 1.2 aortlea per 
assigned aircraft. Test personnel were drawn from operational units and received contractor operator training. The 
Operational Teat and Evaluation reault» showed that thia aegment had more capability thai* w* s envisioned when the 
concept was originated. The teat also indicated that a tHree-ehelter Imagery Interpretation segment could support all 
missions flown by a tactical reconnaissance squadron la a 24-hour period. The teat results ,Uow that aome deletion and 
modification to hardware, software, «nd operating procedures were necessary. Some of chm»i included adding aa addition- 
al supervisor's station in the Auxiliary shelter, including the coeputer maintenance consul.; with each aegment and 
making some modifications to the system software.  Upon completion öf Initial Operational Test and Fveluatlon, rccom- 
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Budget Activity:   Tactical Programa, #4 
Program Element:  #27431F, Tactical Air Intelligence System Activities 

oended engineering changes were made and the Imagery Interpretation ayetem underwen' an extended Developaent Teat and 
Evaluation/Operational T*£dt and Evaluation at Langley Air Force Base, VA from 12 Auguat 1974 *o 31 December 1974. The 
Development Teat and Evaluation vaa conducted by the Electronic Systems Dlvlalon, while the Initial Operational Teat and 
Evaluation waa conducted by the United Statea kit Force Tactical Air Warfare Center. The purpose of thla teat waa to 
train uaer personnel, resolve problems Identifier during Initial Operational Teat and Evaluation, and evaluate changea 

made alnce initial teatlng at Bergstroc Air Force Base, TX. In addition, the Imagery Interpretation segment's ability 
to do third-phase interpretation waa tested. The Imagery Interpretation segment hardware wan relatively trouble free 
and experienced no fallurea that delayed meeting scheduled teat objective. The segment waa found to be fully capable 
of thlrd-phaae imagery exploitation. 

(U) After successful completion of the extended Development Teat and Evaluation/Operational Teat and Evaluation, 

the Imagery Interpretation prototype waa deployed to United Statea Air Forcea in Europe und integrated into the opera- 
tions or the 26th Tactical Reconnaissance Wing at Zw^ibrücken Air Base CE. 

(U) Budgeting action reaulted lr. delay of production contract **«.rd until May 1977. Aa a reault of the production 
delay, the contractor waa forced to place new modele of equipment into the unelters. In addition, in 1978, the United 

Statea Air Forcea In Europe, the Pacific Air Forcea, and Tactical Air Command representatives decided to incorporate 
Tactical Electronic Reconnaissance (TEREC) ground proteasing functions into the Imagery Interpretation segment. Con- 

tracts were let with Texaa Instrumente for aoftware changea and hardware additions to provide Tactical Electronic 
Reconnaissance mlaalon tape proceaalng and data link capabllitea. The first three of the aeven Imagery Interpretation 
segments will process Tactical Electronic Reconnaissance tape«; the ltst tour segments will proceaa tapea and receive 
Tactical Electronic Reconnaissance data link. 

(U) A two-phase Follow-on Operational Teat and Evaluation of the Iaagery Interpretation segment, directed by 

Tactical Air Command, la b^lng conducted by the United Statea Air Force Tactical Air Warfare Center. The Jl»rt of 
Phase I, originally scheduled for First Quarter of Flacal Year 1981, waa delayed due to unavailability of spares sup- 
port. Phase 1 la being conducted in two parts. The first part, completed in July 1981, Identified aoftware problem 
reports which are being corrected under contractor warranty. The second part, scheduled for January and February 
1.982, «ill complete all Imagery related system testing. 

(U; Ph.**e II will addres* the Tactical Electronic Reconnaissance tape proceaalng capability of the Imagery In «r- 
pretac'on segment. This capability waa evaluated by United Statea Air Forcea in Europe in October 1980, and Identified 
deficiencies are being worked aa part of an Engineering Change Proposal wh.'c.h waa approved in September 1981. Phaae 
II testing is being 4*lav i until complet'on of the Engineering Change Proposal, and the testing location will be 
~.hang#d to Sergstrom Air orce Base, TX to eliminate the impact on United States Ali Forcea in Europe operatic«*I re- 

quirements. This phase of the rest will complete Operational Teat and Evaluation of the Imagery Interpretation segment. 

(U)  The Operational Application of Special Intelligence Systems program la providing automated enhancements to 
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Budget Activity:   Tactical Programs, #4 

Program Element:  I27431F, Tactical Air Intelligence Syctem Actlvltlea 

the United States Air Forces In Europe Tactical Fusion Center by providing an automated Interface between the Tactical 

Fusion Center computer system and the North Atlantic Treaty Organization Command an,1 Control Information System, provid- 
ing additional Input sources to the Tactical Fusion Center and enhanced automated receipt and processing of near-real- 
t'rae Inputs, and providing Internal enhancements to tit: Tactical Fusion Center computer, voice, and analyst subsystems. 
United States Air Forces in Europe Is currently wrlttn, an Operational Test and Evaluation Plan which will outline a 

three-phase testing operation and define objectives. Separate annexes will be developed for each of the separate 
enhancement areas delivered by the Operational Application of Special Intelligence Systems program.  The three phases 

will Include:  (i) an initial review of Development Test and Evaluation results to identify deficiencies and determine 
retest requirements; (2) a designated 30-day period following development testing to exercise the system under normal 
operation and document operational deficiencies; and, (3) use during scheduled exercises :o fully test the operational 
capabilities of the four enhancements currently projected for delivery to United States Air Forces in Europe.  These 
enhancements are:  Incoming Reports Processing; Tactical Fusion Center/Users Interface, Part I;  Tactical Fusion Center/ 
Users Interface, Part II; and, Message Handling Enhancement. The Incoming Reports Processing has been delivered and 
United States Air Force« «n Europe Is currently conducting the first two phases of operational testing noted above. 

(U) The Intra-Theater Imagery Transmission System provides a secure means for the electronic transmission and re- 
ception of «elected, time-sensitive, annotated Intelligence and targeting materials to the tactical user as well as 
the theater command and control functions.  The Intra-Theater Imagery Tranamission System will Integrate the Tactical 
Digital Facsimile transceiver with communications security end Interface devices.  Existing Defense Communication 
System Automatic Voice Network system, tactical switched voice systems of the United States forces, snd the postal, 
telephone and telegraphic systems of the allied eountHar. wiP serve as the tranemlatU.» medium.  The Initial Operation- 
al Test and Evaluation of the Intra-Theater l&agery Transmission System Is being conducted by the United States Air 
Force Tactical Air Warfare Center In conjunction with the REFORC£St 81 exercise.  The Ualted States Air Forces in Europe 
prototype system Is composed of eight terminals located in Germany and the United Kingdom, it Ramsteln Air Base, CE 

(2), Spangdahlea Air Base CE (1), Zweibrucken Air Base, CE (1), North Atlantic Treaty Organisation Operational Support 
Center, Kalkar CE (1), Schierstein, JE (l), Royal Air Force Rase Lakenheath, UK (1), and Royal Air Force Base Aicon&ury, 
UK (1).  The Initial Operational Test and Evaluation beyan on 14 August 1981 and la scheduled to be completed by 
I November 1981.  At the termination of the Initial GrcuAtlootl Test and Evaluation, the prototype system will be 

turned over to United States Air Forces in Europe for an Interim Operational Capability.  The final system will 
consist of 160 production Tactical Digital Facsimile transceiver* fielded by  United States Air Forces in Europe, 

Pacific Air Forces, Strategic Air Command, Tactics! Air Command, Air Force Reeenres and Air National Cunrd units. 
The first production transceiver is scheduled for delivery in Ft 84, with delivery scheduled for completion In 
PY 88.  Tie Operational Test and Evaluation of the Tactical Digital facsimile transceiver is the responsibility of the 
United States Navy Operational Test and Evaluation Force and is being conducted under the Joint Tactical Coassun';c 
tions Program.  Tactical Digital Facsimile transceiver testing Is addressed In the data sheets for the Joint Tacti- 
cal Communications Program (Program KU-scni 28010F). 
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Budget Activity:   Tactical Frogram», #4 

Program Element: 727431F, Tactical Air Intelligence System Activities 

3. (IT) Syton Characterlatlca: 

(U) The WS-430B Snnancement characterletlca and performance «re: 

Characteristic Objective 

Image Processing 

Pollution Abatement 

250 feet of film per hour per 
processor 

Raduce quantity; reouce realdual 
chemical levels 

Quality Control 

Bry Printing 

1 hoto Interpreter Report 
and  Exit Station 

Improve chemical management of 
development solutions 

Provide dry printing .eproduct!on 
capability 

Provide effective and rapid meena 
to  crane*!- Intelligence reports 

Demonstrated 

1785 feet of fil« per hour per 
processor. 

66% reduction Is biological 

oxidation deutend; 7 OX reduction 
In chemical oxidation detaand; 75% 
reduction in uae of fixer and wa- 
ter; and, 100% reduction !n use 
of «olutloR» 

Use of automatic silver level 
**nror permitted automatic 

replenishment to maintain exact 
soluClan. 

Equtp&int satisfactory fcr second 
generation reproduction. 

For Reconnaissance exploitation 
Report (RECC££XR£P) reporting met 

timeUnesc objective of 23 minutes 
and %ut   -jssed 70% sccuracy objec- 
tive by 1-26%; for Initial Ph-to 
Interpretation ■ eporc (IPIR) 
ettrpaaaed timtl'sess objective 
of four hours by at least two 

hours and 751 accuracy objective 
by 25*. 
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Budget Activity:   Tactical Programs, #4 
Program Element: T27431F, Tactical Air Intelligence System Activities 

Shelter Update Provide efficient use of available 
8 pace 

Decreased number of shelters by 
33% while addi*3 three new shelter 
functions, maintaining throughput 
requirements, and improving work- 
station efficiency* 

(Ü) The Display and Control/Storage and Retrieval Initial Operational Test and Evaluation revealed major defi- 
ciencies in the Display and Control/Storage and Retrieval generally attributable to unacceptable response tint of the 
automated data processing. The objectives of the Initial Operational Test and Evaluation were to determine suitability 
of autns&ted data processing in the area of intelligence data handling. The Initial Operational Tsst and Evaluation 
test results justified this automation with the provision th*z  response time be Improved. This was accomplished through 
improvement of the software and the doubling of the computer density memory fro<a 128 thcua&nd to 256 thousand words. No 
Operational Test and Evaluation is planned for the future. 

Demonstrated Performance Objective 

Simple query 1 minute 

Simple update i minute 

Input messages per 24 hours 1000 

Output messages per 24 hours 750 

Plots per 24 hours 20 

Digital data base (character 62 milliou 
capacity) 

Reliability (Mean Time 400 hours 
Between Failure) 

Ma'ncainabllity (Mean Time to 30 minutes 
Return) 

Aval lability .999 

l minute 

1 minute 

1000 

646 

2U 

62 million 

379 hours 

22 minutes 

.999 
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Budgec Activity:   Tactical Programs, #4 
Program Element:  #27431Ft Tactical Air Intelligence Sybt*m Activities 

The OASIS Incoming Reports Processing enhancement characteristics, objectives, and demonstrated performance in 
the Systems Development Facility (SDF) at Hans coat AFB, HA and the overscan operational facility are given below« Ef- 
fort ure currently underway to analyse differences between the performance in the System Development Facility and the 
operational facility. Appropriate changes to the software will be Implemented £o improve the operational system per- 
f or .ance. 

Characteristic 

TACFEP Throughput 

TAC&EP Dlepi&y on 
Alphanumeric Terminal 

TACRFP Display Graphic 
Light Pen A - 31de Amplification 

TACREP Display Graphic 
Light Pen A - Technical Details 

Objective Demonstrated 
SDF Overseas 

Technical Detallc Display 

Automatic Update (ALERTS/ 
SIDE AMPS/PLOTS) 

To be determined 

(U) The Tactical Digital Facsimile trancelver (TACFAX) port lor. of the litre-Theater Imagery Transmission Sysreai 
demonstrated the following capabilities during combined Development Test And Evaluation/Initial Operational Test and 
Evaluation. 

Charrcr.ertstlc 

Usable message percentage 
MTBF (mean time between failure) 
M1TR (mean time to repair) 
MAX corrective maintenance time 
Percentage repairable at org lsvel 

Operational Avnllability 

Objective 

2503 hr 
30 lain 
60 mSn (90X) 
20 mln/day ; lus 
60 tsAn/mo 

0.95 

Threshold 

95Z 
833 hr 
30 min 
60 min (90Z) 
20 mln/day plus 
60 min/mo 

0.95 

Demonstrated 

68% 
17.3 hr 
16 min 
60 *in (90t) 

Frequent cleaning 
nece. y«ry (uo value) 

0,67 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »2600BF 

DOD Mission Area:  Counter Air, #221 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 

Number  Title 

TOTAL FOR PROGRAM ELEMENT 

275ft    OUK Simulation 

FY 1981 

Actual 

1,500 

1,500 

Title:  Operational utility Evaluation (OUE) of 
The Advanced Medium Range Air-to-Air 
Missile (AMRA4M) 

Bud £ et ActivTty:  Ta ctical Programs, #H 

Total 
FY 19fe2   FY 1983   FY 1984   Additional     Estimated 

Estimate  Estimate  Estimate  to Completion  Costs 1/ 

3,088 

3-ß8P 

15,888 

15,388 

1/  Includes funding under Program Elements 64201F (Aircraft Avionics Equipment Development), 63370F (AMRAAM), and 
T7133F (F-16). 

(U) BRIFF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program is structured in response to Office of Secretary of 
Defense direction contained in Decision Coordinating Paper (DCP) #174, January 1979, developed as a result of deliber- 

ation during the Advanced Medium Ringe Air-to-Air Missile (AMRAAM) Milestone I review.  This DCP directed **n Operational 

Utility Evaluation (OUE) of the AÜBAAM concept consisting of necessary analysis, man-in-fhe-lo^p simulation, and 
flight testing using methodology similar to the 1974 Joint Air Force/Navy Air Intercept Missile/Air Combat Evaluation 
Validation (AIK/ACEVAL).  Tne OUE trill provide information on the utility and pilot workload impact of an AKRAAM concept 

missile on the F-15/F-16 *ith various «ivJonija suites, electronic coortermeasures, threat scenarios, and engagement 
environments.  Th*? effectiveness of the AURAAM concept will be assessed relative to the alternative system, the A1M-7M 
Sparrow, 

(U) *ASIS FOR Fv 1983 RDT&E REQUEST:  FY 1983 and &VM funding was originally requested unde* Project 2757, OUE 
instrumentation, to develop andintegrate aircraft raoar, infrared, and counterraeasures data interfaces with the 

Utah Test and Treining Range (UTTR) Time - Space - resit ion - Indicator Range Instrumentation System in order to 
preset v*» the option to conduct &n OUE flight test.  Separate funding under PE 78019F, Utah Test and Training Range, 
wss ajso requested to provide the required range upgrade« for a flight test that might be conducted.  These funds were 

deleted during tne formulation o* the FV 1983 budget cycle due to lack of support for the necessity to conduct n  flight 
test in addition u the on-going simulation and other higher priority program fund requirements. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 
FY   198! 

FY   1982 
Estimate 

RDT&E 7,000 2/     3,200 

FY  1983 
Estimate 

6,100 

FY   1984 
Estimate 

Additional 
to Completion 

TBD 3/ 

Total 
Estimated 
Costs 

TBD  3/ 

Funded  under  Program Element   64201F  (Aircraft Avionics Equipment  Development). 
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Program Element:  #28008F 

DOD Mission Area: Counter Air, #221 

Title:  Operational utility Evaluation (OUE) 
of* the Advanced Medium Range Air-to- 
Air Missile (AMRAAt?7 

Budget Activityl  Tactical Programs, #4 

3/ To be determined (TBD).  Program element included funds to preserve an option to conduct an OUE flight test. 

(Ü) OTHER APPROPRIATION FUNDS:  Not Applicable. 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Operational Utility Evaluation <0U5) has the objective of establishing the 

utility of an AMRAAM cl*ss weapon when employed in various realistic simulated air combat environment a.  The program was 
directed by the Office of the Secretary of Drfense (OSD) through the AMRAAM Decision Coordinating Paper,  This effort will 
study the effects of various missions, electronic ccuntermeasu^es, snutt iple-xarget-track avionics, identification ranges, 
weather and communications jamming on operational utility and pilot usability.  Under Project 2756 (OUE Simulation), an 
analysis phase will investigate possible influences of an AMRAAM type missile in engagements previously flown during the 
Ai" Intercept Missile/Air Control Evaluation Validation (AIM/ACEVAL).  In the simulation phase of the same project, the 

Air Force man-in-the-loop simulation will evaluate the utility of an AMRAAM class missile on the F-15 and F-'.6 fighters 
employed against simulated enemy fighters and fighter bombers during combat air patrol and fighter sweep missions.  Suc- 
cessful completion of Project 2756 will provide an assessment of the utiifty and effectiveness of an AMRAAM missile 

relative tc the current alternative system, the AIM-7M semiactive radar guided Sparrow.  Eased on the results of the OUE 
>>rouni simulation, the requirement for ar.d extent of any flight simulation testing will be established. 

(U) RELATED ACTIVITIES:  The AMRAAM Utility Evaluation is related to the AMRAAM development and acquisition program being 
conducted undsr PR 63J70F (Validation) and PE 64314F (Full Scale Developern t). 

(U) WORK PERPORMEP RY:  Government:  Tactical Fighter Weapons Center Operations Analysts, Nells* Air Force» Base, NV; Air 
Firce Test and Evaluation Center, Kirtlrnd Air Force Base, NM; ComtSft^T, Operational Teat end Evaluation Fare*,, N«val Air 
Station (NAS)f Norfolk, VA; N<wal Air Development Center, NA3 Patuxtfit River, Mf; Contractors:  ^cfronneli Douglas 

Corporation, St Louis, MO; VEDA Corporation, Lrs Veg£S, NV. 

(U) FkOGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*' ^  FY 1981 and Prior Accomplishments:  In January 1979, the Air Force was directed to present a plan to the 
Office of the Secretary of Defense tor the accomplishment of an operational concept test entitled the Operational Utility 

Evaluation of AMRAAM.  The plan we* forwarded in May 1979, and in August 1979 the Air Force «a« directed to begin work 
m the analysis and simulation phase.  Contract go-ahead to Veda Corporation for analysis and McDonnell Douglas Corpora- 
tion for aerial combat aimulation was given in May SO.  Analysis date bane tapes were constructed on selected Air Inter- 
cept Missile/Air Combat Evaluation Validation (AIM/ACEVAL) engagements and runs were accomplished.  Simulation hardware 
was integrated to provide four F-1S or F-16 cockpit simulations.  Prototype control stations for eight tnreat aircrait 
were developed and proofed.  Dynamic earth-sky and weather simulations were developed anil mult iple-target-tiack radars 

were integrated for the F-15 and F-16.  Simulator verification began in March 1981 and formal testing began in .'une 

19Ö1.  Formal test periods were completed in June 1981 and September 1981 for the F-/5 and in August 19Si for the F-16. 
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Program Fleraent:  #28008F 

OOi)  Mi88ioo Area: Counter Air, #22) 

Ti11.*.:  Operational Utility Evaluation (OUE) 

of *he Advanced Medium Range Air-to- 
ÄTt Missile (AMPMM) 

Budget Activity:  T&ctical Programs, #4 

2«  ^  FY 1981 Program:  i'hree simulator test periods will be accomplished, the final F-16 formal test period in 

October 198!. and une period each for tho F-15 and F-16 in December 198! and January 1982 respectively to investigate 
excursions to the basic scenarios.  This will complete the man-in-the-locp aerijl combat simulation.  Results will be 
prepared for presentation at the AMRAAM Milestone II. 

3. (U)  FY 1983 Planned Program:  The planned effort will not be conducted, since funds for the development and 

integration of aircraft instrumentation with Che High Accuracy Multiple Object Tracking System at the Utah Test and 

Training Range (UTTR), r.s well as ran^e upgrad« funding within PE 78019, to preserve the option foi a flight test have 
been deleted. 

4. (U) FY 1984 Planned Program:  None planned. 

5. (rJ) Program to Completion:  The program will be completed in FY 198?. 

6. (I!) Milestone»»;  Not Applicable, 

7. (U) Resources:  Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable. 
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FY 1383 RDT&E INSCRIPTIVE SUMMARY 

Program Element: # 28010F Title: Joint Tactical Communications (TRI-TAC) 
DOD Mission Area: Tactical CoramunxcatIons, #345 Budget Activityi Tactical Programs, n 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Total 
Project FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Nuciber Title Actual Estimate Estimate Estimate to Completion Cocts 

TOTAL FOR PROGRAM ELEMENT 18,512 26,899 52,875 22t66i Continuing Not 
Applicable 

2260 Cosnraunicationo Nodal Control 
Element. 

9,612 11,100 23,869 7,985 

2264 Digital Nonsecure Voice Terminal 1,600 600 — — 
2266 Digital Troposcatter Terminal 1,800 1,500 — — 
2267 Teat 2,300 3,700 3,800 4,100 
2270 Support 3,200 3,700 3.800 2,976 
2804 Communications System Control 

Element 

«*« 6,2*9 14,406 7,600 

2852 C3 UPGRADES —- — 7,000 — • 

(Ü) ERIE* DESCRIPTION OF ELEMENT AND MISSION NEED? The objective of this program la the development of secure 
«^nti-jara digital communications equipment for use in a tactical environment. Equipment developments center abound 
trunking and switching equipment, system control facilities, local distribution equipment, terminal devices, and inter- 
face equipment. The effort seeks to achieve economy through joint participation and centralized acquisition of tactical 
equipment. 

(,,)  BASIS FOR FY 1983 RDT&E REQUEST:  This program will continue the support of the Full Se*le Development of the 
Cosimunicattonj System Control Element (CSCE) and correction of deficiencies (found in testing) and upgrade ths 
Communications Nodal Control Element (CKCE).  The CSCE and CNCE are elements of the Tactical Communication« Control 
Facility CTCCF) Program. Th* Digital Tropoeeatter Terminal will begin production starting in FY 1982. The Air Force 
will continue support of the Tfci-TAC Joint Test Facility at Ft. Huachuca, A2. The cost estlc-ites were provided by the 
Program Office at Electronic Systems Division. 

(U) COMPARISON WITH FY 1?82 DESCRIPTIVE SUMMARY: 

RDT4C 
Procurement  (Other) 

FY 1981 
16,700 
39,328 

FY 1982 
Estimate 

29,100 
119,091 

FY 1983 
Estimate 

3S,?00 
78,619 

FY 1984 
Ejtl!*ate 

Additional 
to Completion 
Continuing 

Total 
Estimated 

Costs 
Not 

Applicable 

<U> OTHER APPROPRIATION FUNDS: 

Procurement (Other) 
(Spares) 

FY 1961 
39,323 
(1.727) 

FY 1982 
Estimate 
115,551 
(1,7*0) 

I 

FY 1983 
Estimate 
11T7422 
(16,000) 
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*Y 1964 
Estimate 
U7,290 
(16,300) 

Additional 
to Completion 
Continuing 

Total 
Estimated 
Costs  _ 

Not 
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Program Element: #28010? TITLE: Joint Tactical Communication» (TRI-TAC) 
DOD Mission Area: Tactical Communications, #345 Budget Activity. Tactical Program*?, #4 

(U) DETAILED BACKGROUND AdJ DESCRIPTION: The Joint Tactical Communication» Program (TRI-TAC) x« a Department of 
Defense directed joint service effort to develop and acquire communicationa equipment for the tactical forces. The 
program addressee tactical communications requirements in the areas of trunking and switching, systems control facilities, 
local distribution equipment, terminal devices, and interfaces, the efforts seek to achieve economy through joint 
tarticipation and centralised acquisition of tactical equipments. The program includes certain systems analyses, 
cost effectiveness Ptudies, and research and development to Integrate service requirements and TRI-TAC developed 
concepts and equipments. Improvements are required in communications switching and high speed transmission capa- 
bilities to achieve high speed, digital, secure comunicatlons in the 1980's. The Mr Force effort is known as the 
Combat Theater Communications Program (CTCP). The Air Force effort includes full scale development of the Communi- 
cations Nodal Control Element (CNCE) and the Communications System Control Element (CSCE). The CNCE and CSCE provide 
technical control and system management functions for the TRI-TAC switching and transmission equipment. The Digital 
Troposcatter Terminal (TROPO), which is in full scale development, will provide long range wideband communications in 
a tactical environment. The Digital Nonsecure Voice Terminal will provide terminal capability for voice where 
secure voice is not required. This device is in the full scale development phase. 

<u) RELATED ACTIVITIES: Program Element 28010F Is conducted by all the Service« ucder the overall direction of the 
office of Deputy Undersecretary of Defense, Command, Control, Communications and Intelligence, and the guidance 
of the TRI-TAC Office, Fort Monmouth, N.*.  It Is related to programs within the Defense Communications System which 
are «nor-» "strategic communications'' oriented and to programs within National Security Agency for communications 
security resources. The objective is to ensure sufficient coordination to prevent duplication of effort and to permit 
standardization of interfaces where feasible. 

(U) WORK PERFORMED BY: Ths Air Force Systems Command manages the Air Force portion of thi* program through the Elec- 
tronics Systems Division, Har.acom APB, HA, and Rome Air Development Center, Griff Is» AFB, NY. Current contractors 
include: Martin-Marietta Corporation, Orlando, FL (TCCF); Raytheon, Sadbury, HA (TROPO); ECI, St. Petersburg, FL/ 
Magnavox, Atronica General (DNVT); Analytical Systems Engineering Corporation, Burlington, MA (Support), and MITRE 
Corporation, Bedford, MA (Support). 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1'  W    FY 1961 and Prior Accomplishment«: Development contract for the Tactical Communications Control Facility 
was awarded in May, 1^75, «nd the contract for the Digital Troposcatter Terminal was awarded In June, 1976. The 
Communications Nodal Control Element ani the Troposcatter systeu have just completed testing. 
A validation contract for the Digital Nonsecure Vole« Terminal was completed In 1973. The Air Force has provided 
support (Project 2267) tor (he TRI-TAC Joint Teat Facility at ft,  Huachuea, AZ. Project 2270 provides engineering 
support for the Combat Theater Communications Program at Kanscoa AFB, MA.  Jnt Communications Node I Control 
Element (one of three) and one digital troposcatter radio were delivered to the Joint Test Facility at ft. Huachuca, 
AZ in May, 1979 to beg«a Service testing. The contractor delivered the remaining two Digital Troposcatter Terminals 
in May, 1979. Service testing wss completed in October, 1980. Developmental testlna/operational testing of the l.HCi 
began in June, 1980, and was completed In October, 1981. 
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Program Elementt    I28010F Title: Joint Communications (TRI-TAC) 
DOD Mission Area: Tactical Communications, #345 Budget Activity: Tactical Programs, #4 

2. (Ü) FY 1982 Program: Productiou contract for the Digital Troposcatter Terminal (TROPO) is expected to be 
I awarded 7n early 1982. The Digital Noiisecure Voice Terminal began testing in November, 1581. Th^ CNCE finished 
I testing in October, 1981, and RDT&E will continue on the expanded capacity version (Variant). Full Scale 
I Development contract for the Communications System Control Element is planned to be awarded in January, 1982. 
jv Congress-'.onai and Air Force actions resulted in a $2.3M decrement in FY 1982. 

3. (U) FY 1983 Planned Program: The CNCE will enter production concurrent with the correction of deficiencies 
found in teeing and completion of the Variant design. Production decision will be made jointly by the Air 
Force and Army. The TROPO will continue in production. The Digital Nonsecure Voice Terminal production contract is 
scheduled to be awarded In July, 1982. Change this year due to OSD Program Budget Decision and Air Force actions 

f resulting in a total addition of $20.IM to the program in FY 1983 to fully fund the Communications Nodal and 
Communications System Control Elements in this year. 

4. (U) FY 1984 Planned Program: The Full Scale Development (FSD) of the Communications System Control Element 
will continue with emphasis on the development of applications software. The Troposcatter Terminal, Communications 
Nod.il Control Element, and Digital Nonsecure Voice Terminal will continue in production. 

5. (U) Program to Completion:  Tne Communications System Control Element will continue FSD Into FY 1986. All other 
irems currently In the overall Air Force program will complete development by the mid 1980's. 

6. (U) Milestones: 
DATE 

Coaaunicat ions Nodal Control Element 

Contract Award May 1975 
Preliminary Design Review - Hardware Dec 1975 
Preliminary Design Review - Software Aug 1976 
Critical Design Review - Hardware Apr 1977 
Critical Design fcevlev - Software Part J                    Aug 1977 

Part II                 Jan 1978 
Contractor Development Testing Sep 1977 - Dec 1978 
Variant Development Jul 1979 - Dec 1982 
Software Delivery Jun 1980 
Service Testing Began Aug 1980 
Service Testing Completed Oct 1981 
Production Begins Dec 198? 
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Program Element: I28010F 
DOD Mission Area: Tactical Communication, #345 

Title: Joint Tactical Communications (TRI-TAC) 
Budget Activity: Tactical Programs, #4 

Communications System Control Element 

RFP Release 
Contract sward 

Digital Troposcatter Terminal 
Contract Award 
Preliminary Design Review 
Critical Design Review 
Delivery 
Service Testing Complete 
Production Decision 
Production Begins 

Digital Nonsecure Voice Terminal 

Validation Phase Contract Award 
Validation Effort Complete 
Develop-»ental Suitability Testing 
Full Scalt Development Contract Aw^rd 
Service Testing 
Production Begins 

7* (u) Resources: Not Applicable 

Nov 1981 
Jan 1982 

Jun 1976 
Feb 1977 
Aug 1977 
May 1979 
Oct 1980 
Apr 1981 
üec 1982 

Jun 1976 
Sep 1977 
Sep 1977-Sep 1978 
Jul 1980 
Nov 1981-Kar 1982 
Jul 1982 
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Project: #2260  Title: Communications Nodal Control Element 
Program Element: I28010F ~ Title: Joint Tactical Comaunlcatlons "(TRI-TAC) 

DOD Mission Area: Tactical Communications, #345 Budget Activity: Tactical Programst #4 

(u) DETAILED BACKGROUND AND DESCRIPTION: The Communications Nodal Control Element (CSCE) and Communications Systera 
Control Element (CNCE) are elements of the Tactical Communications Control Facility (TCCF — formerly project 2260 
but now 2260 is Nodal Control» and Systems Control im  broken out with new project number, 2804) 
Resources at a communications node will be assigned, monitored, controlled and managed for users by the CNCE. The 
hardware and the software within the Nodal Control will provide support to the TTC-39 family of switches belüg 
developed by US Army. 

(U) RELATED ACTIVITIES: The Nodal Control is an element of an Integrated tactical communication ttytttta and is related 
to all other element? of the TR1-TAC system. 

(U) WORK PERFORMED BY: The Sell seal*- development of the CNCE continues on contract with Martin-Marietta of OrUndo, 
FL. 

<U> PROGRAM ACCOMPLISHMENTS AND 7ÜTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: A contract was awarded In May 1975 to Martin Marietta Corporation, 
Orlando, FL, for the full scale development of the Nodal Control. Preliminary design review for the hardware on the 
CNCE was completed In December 1975. The full scale development effort has continued with emphasis on the applications 
software development. Contractor development testing of the Type III (single shelter) unit early FY 1978. Developmental 
testing of the type I (dual shelter) CNCE begin In Aug , 1980, and continued until October, 1961. 

2. (U) FY 1982 Profernm: The CNCE Variant developmental program (expandel capacity version) Will begin. 

3. (Ü) FY 1983 Planned Program; The CNCE Variant will complete full scale development, end production will 
>egln. 

4. (U)  FY 1984 Planned Program:  Continue in production. 

*" (V)    Program to Completion:  Production will continue with initial production deliveries in September, 1985. 

6. (U) Milestones: See PE level summary. 

1075 



Project: #2260 
Program Element:I28G10F 

DOD '.iission Area: Tactical Ccrmuni cat ions, IH5 

Title: Communications Nodal Control Element 
Title: Joint Tactical Communications (TRI-TAC) 

Budget. Activity: Tactical Programs, #4 

7. (Li) Resources: 
Total 

FY 1981   FY 1982    FY 1983    FY 1984    Additional    Estimated 
Actual    Estimate   Estimate   Estimate  to Completion  Coses 

Not 
7,985      Continuing   Applicable RDT&E 9,612     11,100     23,869 

8. (U) Comparison with FY 1982 budget Data: Not previously broken out as separate project 
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Prolect: #2804 
Program ElementTlaSOlOF " 

DOD Mission Area;  Tactical Communications #34b 

Ti t le: Coruttunl cat ions System Control Element 
Title: Joint Tactical Communications (TRI-TAC) 

Budget Ac11vltyj Tactical Programs, #4 

(U) DETAILED BACKCROUTO AND DESCRIPTION; The Communications 3ystem Control Element (CSCE) and Communications Nodal 
Control Element (CNCE) are elements of the Tactical Communication*? Control Facility (TCCP — originally project 
number 2260. 2260 no* shovs the Nodal Control and a new project, 2804, has been established to show the Systems 
Control Element. The Systems Control is management oriented and will provide real time monitoring and data base 
maintenance of communication network status and near real time control over the allocatlor and use of resources within 
a portion of a deployed tactical communications network. 

(U) RELATED ACTIVITIES; The Systems Control is an element of an integrated tactical communication system and is 
related to all other elements of the TRI-TAC system. 

\    (U) WORK PERFORMED BY;  Sole source developmental contract will be awarded to Systems and Applied Sciences, 
Riverdale, Md, in December, 1981. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

1- (u>  FY 1981 and Prior Accomplishments;  A contract was awarded in May 1975 to Martin Marietta Corporation, 
Orlando, FL, for the validation phase of the Systems Control. This contract was terminated in 1978, and a Joint 
uervice working group was formed to write a detailed specificrtion for the Systems Control. This specification 
was completed in FY 81, and a small-business (8A set aside) contractor was chosen to perform the developmental 
effort (see above). 

* <u) FY 1982 Program; The Systems control will begin iu Full Scale Development i .* prodi S six units for 
he US Army. This development will be la two phases beginning with a software prototype'demonstration 

phase. 

• (u'  FY 1983 Planned Program: Continue in Full Seal«. Development. 

• ^'> FY 1984 Planned Program;  Same as FY 1983 program. 

* <u> Frogrsm co Completion:  Full scale development of the Systems Control should be completed in FY 1986. 

6, (U) Milestones: See previous chart. 
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Projecti »2804  
Program Element: »28010F 

DOD Mission Area: Tactic«! Communication», #345 

Title: Communications Sytte» Control Element 
Title: Joint Tactical Conaunlcatlona (TRI-TAC) 

Budget Activity: Tactical Progreae, #4 

7.  (U)    Retourcea: 

[iDr&E 

Total 
7Y 1981   FY 1982    FY 1983    FY 1984    Additional    Estimated 
Actual    Eatlmate   Eatlmate   Eatlaate  to Completion  Coate 

Not 
7,600      Continuing   Applicable 6,299     14,406 

8. (U) Corneatieon wich FY 1982 Budget Data: Not broken out aeparately laat year, vaa pert of project 2260 
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Project:  »2852 
Program Element: ~~F28Öfi^ 

D00 His «ton Area: Tactical Communl cat loo« #3'* 5 

TitIt: C3 Upgrades 
Title: Joint Tactical Communications (TRI-TAC) 

Budget Activity: Tactical Programs, »4  

(U) DETAILED BACKGROUND AND DESCRIPTION: This project continues Facility Support Element aupport Tor Air Force Developed 
Equipment at Ft Huachuca, As.; begin* Khe  TROPO Path Prediction study; purchases troposcatter and other systen's peculiar 
support equipment, begins work toward the development of a TRI-TAC System User's Manual; starts tasks associated with s 
Short Range Wideband Radio program; provides additional effort for the CNCE Variant: development; and continues fiber optics 
efforts including ESD/HITRE interface with the RADC programs and ESD participation on the TRI-TAC configuration control 
board for fiber optics. 

(U) RELATED ACTIVITIES: This project provides the test support at Ft Huachuca, Az, as directed by OSD, provides required 
user manuals for the production oqulpaent, and other activities as described above; all of the activities are related to 

| all other element* of the TRI-TAC system. 

(U) WORK PERFORMED BY: MITRE, development /product ion contrsctors, Government labs, and rther TB'J, 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I. (U) FY 198! and Pr*or Accomplishments:  Minimal efforts to support tropo path prediction and fiber optics. 
Note: The activities described above begin in FY 83. 

i% ^u) F> I982 prograw: Same as above« 

3. (U) FY 1983 Planned Program-  Begin to  provide efforts described la •DESCRIPTION' above. 

». (U) FY 1984 Planned Program: Same a* FY 1983 program. 

!>. (U) fjrgt am ro Compleflan:  Cont'.ae efforts described above. 

i>. (U) MILESTONES: U/h 

7. Resources:  ($ in thousand) 

FY 1981 
Actual 

FY 1982 
Estimate 

RDT&E 

FY 19£3 
Estimate 
noco 

ti  1984 
Estimate 

Total 
Additional   t*U mated 
to Completion Costs 
Continuation    N/A 

8*  Comparison with FY 1982 Budget Data:  Project was e«cabllshed as a new start for FY 1983 
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Budget Activity Tactical Programs, #4 
Prosram Element I28010F, Joint Tactical Communications (TRI-TAC) 

Test ard Evaluation 

1. (U) Development Test and Evaluation: The Joint Tactical Communications (TRI-TAC) program is a joint Service r^ogram 
with each Service responsible for the development of assigned equip-nenr. The United States Air Force has been 
assigned four items: th* Tactical Communications Control Facility is a major item. This report presents the overview. 
Each Service and National Security Agency is also responsible for the de/elopuent, test and evaluation of equipments 
tasked by the Department of Defense. Individual test plans including interface parameters are coordinated with the 
TRI-TAC Office. Initial developmental testing will be conducted in-plant by the developing contractor. Developmental 
Testing and Evaluation will include hardware integration testing, Communications Security, integration, reliability 
and maintalnabity, and acceptance testing of peripheral equipment. Joint developmental and initial operational 
testing )f Air force developed TRI-TAC equipments was initiated in June, 1979 by the Joint Test Organisation at 
Fort Huachuca, Arizona. The contractor for the Communications Nodal Control Element of the Tactical Communications 
Control Facility is Martin-Marietta, Orlando, FL. The contractor chosen for the Communications System Control 
Element is Systems & Applied Sciences Corporation, Riverdale, MD. The Raytheon Co., Sudbury, MA is the prime contractor 
for the Digital Troposcatter Terminal. The contractors for the Digital Nonsecure Voice Ternin&l are Maguavox and 
L-Systeras. 

2* (U) Operational Test and Evaluation: JRI-TAC t>28t and evaluation is being conducted as a multiservice combined 
development test and evaluation/initial op rational test and evaluation program. The acquisition service/ agency 
has overall responsibility for operational test and evaluation of each of the TRI-TAC equipme.iL». PuH-SCil« engineering 
development models of «ach TRI-TAC equipment will be operated and maintained by Army, Navy, Marine Corps, und Air 
Force personnel during initial ope rational testing» These personnel are «el acted from the using commands and ager.cles 
on the basis of specialty codes expected to be used during operational equipment deployment. Testing will be conducted 
primarily at Fort Huachuca, Arizona, with some interface testing planned at the Naval facility in ban Diego, California. 

(U) The Air Force Test and Evaluation Center has operational test and evaluation responsibility for thd Digital 
Nonsecure Voice Terminal, Digital Troposcatter Radio Terminal (AN/TRC-170), and the Tactic&l Communications Control 
Facility. The TacMcal Communication!: Control Facility comprises the Communications Nodal Control Element and the 
Communications System Control Element. 

(U) T\\?.  Digital Noasecu*e Voice Terminal full-scale development contract awards wir« made in July 1980 to 
General Atronics Corporation (Magnavox) and E-Systems, Incorporated. Joint developmental/operational testing is 
b'heduled for the period November, 1981 through January, 1982. Initial operational test planning was coordinated 
with the United States Army Operational Test and Evaluation Agency, United States Naval Operational Tesc and Evaluation 
Agency, United States Marine Corj-s Operational Test and Evaluation Activity, National Security Agency, Defense 
Communications Agency, and United States Air Force using and supporting commands. Production contract is scheduled 
for June, 1982, 
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Budget Activity Tactical Programs, #* 
Program Element I28010F, Joint Tactical Communications (TRI-TAC) 

Test and Evaluation 

(U) The Initial Operational Testing and Evaluation of the AN/TRC-170 was completed in October, 1980, 
and the Air Force Test and Evaluation Center report TRI-TAC AN/TRC-170 ( )(V) Tropo IQT&g Report was dated 
December 1980. The Air Force Teat and Evaluation Center recommended a favorable production decision provided that 
minor discrepancies are corrected to improve reliability and antenna mobility, and that instrumentation be incorporated 
into the development models and the system be retested before delivery of production equipment to the field. 

(U) The Communications Nodal Control Element initial operational test plan was coordinated with all 
service test agencies, the National Security Agency, the Defense Communications Agency, and the Air Fo^ce usin^ and 
supporting commands. Joint developmental/operational testing began in Junet 1980, and was completed October, 1981. 
Army System Acquisition Review and Joint Production Review are scheduled for late 1982, and contract award is 
scheduled for December, 1982. 

(U) The Communications System Control Element program has been restructured and redefined. Contract award 
for iüll scalv development is scheduled fnr February, 1982 and the contract will provide for the development of six 
units for the Army. The Air Force does not at the present time have a stated requirement for this system. Test 
planning will commence in mid 1982. 

(U) The United States Army Operational Test and Evaluation Agen:y has operational teet and evaluation responsi- 
bility for the AN/TYC-39 message switch, AN/TTC-39 circuit switch, digital group multiplexer, mobile subscriber 
equipment, mobile record trtffic terminal, and net radio interface. Air Force Technical Evaluation Center is partici- 
pating in testing and test planning for those TRI-TAC equipment items which are programmed to enter the Ai* Force 
Inventory.  There was no Air Force participation planned for the Net Radio Interface or Mobile Subscriber initial 
operational testing. 

(U) Four AN/TYC-39 message switcnes were tested from February, 1979, through May, 1980. During the test, 
the AN/TYC-3Q showed the potential to provide a significant Improvement in message throughput, decreased operator 
workload, and message traffic accounting. Defense Systems Acquisition Review Council milestone III was in March, 
1980, and recommended production of the /.S/TYC-39. The Air Force Technical Evaluation Center report was dated Octooer, 
1979. Production contract wa» awarded in September, 1980. (GTE Sylvania). 

(U) Four AN/TTC-39 circuit switches were tested from 13 November, 1979, to 20 May, 1980. Although 
deficiencies were discovered, the July, 1980, Defense Systems Acquisition Review Council milestone III recommended 
production. Because the software tested In the AN/TTC-39 was not the software to be procured, additional testing was 
planned from November, 1980, to February, 1982, to test the operational software. The Air Force Test and Evaluation 
Center report is dated August, 1980. Production contract was awarded in September, 1980. (GTE Sylvania). 
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Budget Activity Tactical Programs, #4 
Program Element #28010, Joint Tactical Communications (TRI-TAC) 

Test and Evaluation 

(U) Digital Croup Multiplex equipment is currently being tested as integral parts of other individual TRI-TAC 
equipments. In addition, a separate Digital Group Multiplex Initial Operational Test was conducted by the Army and 
the Marine Corps from September through November 1980. Those elements of the Digital Group Multiplex family planned 
for Air Force use showed a potential to be operationally effective; however, their operational suitability was 
deficient. The production decision was in July 198?. The Air Force Teat ard Evaluation Center report TRI-TAC 
Digital Group Multiplex (PGM) IOT&E Air Force Evaluation Report was dated M/y 1981. 

(U) The National Security Agency has test and evaluation responsibility for all communications security Iteas 
being procured in the TRI-TAC programs. Except for the co&trimicatIons security equipment associated with the Advanced 
Narrowband Voice terminal, separate periods of initial operational testing and evaluation are not planned. The 
communications security equipment Iteme are being tested in conjunction with lutraoperabillty, interoperability, 
and communications security tests conducted during initial operational testing and evaluation of the parent equipment 
(e.g., AN/TYC-39, Nodal Control, Advanced Narrowband Digital Voice Terminal, etc.). 

(U) The United States Marine Corps Operational Test and Evaluation Activity h&s operational test and evaluation 
responsibility for the Unit Level Switch program. The Unit Level Switch comprises -hree equipment Items: an AN/TTC-42 
Unit Level Circuit Switch, an SB-3865 switchboard, and an AN/oYC-7 Unit Lsvel Mesaa&e Switch. There are no Air 
Force plans to procure the AN/GYC-7. Tiu> AN/TTC-42 and SB-3865 wxll be simultaneously tested at the Fort Huachuca 
test bed. The Air Force Test and Evaluation Center Is participating in initial operational test plan development 
with the Marine Corps Testing Agency, end Initial Operational Test & Evaluation Is currently scheduled for 
November, 1982 through March, 1983. A production decision is scheduled for June, 1983. 

(U) The Tactical Digital Facsirtie initial operational testing and evaluation way conducted from April, 1981, 
through July, 1981 with the Air Force Test and Evaluation Center participating in the testing at Ft Huachuca, AZ. 
Tear results Indicated that operational performance was not satisfactory, and reliability, maintainability, 
&nd availability still require Improvement. This program is being restructured by the Navy. 

(U) The Advanced Narrowband Digital Voice Terminal is in the full scale engineering development phase. 
The Air Force Test and Evaluation Center will participate in operational test plan development with the United States 
Naval Operational Test and Evaluation Agency.  Initial operational testing and evaluation Is scheduled from November, 
1983 through April, 1984. Initial operational testing and evaluation of the communications security equipment 
associated with the Advanced Narrowband Digital Voice Terminal Is scheduled from August 1982 f May, 1983. A 
production decision Is scheduled for July, 1984. 
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Budget Activity Tactical Programs, #4 
Program Element #28010F, Joint Tactical Communications (TRI-TAC) 

Test and Evaluation 

3. (Ü) System Characteristic 3: 

EQUIPMENT 
(Tactical Communications Control Facility 
(Consists cf Communications Nodal Control 
Element» Communications System Control 
Element) 

Troposcatter Terminals 

DESCRIPTION 

Digital Noseccnre Voice Terminal 

Provides automated technical 
control facilities for 
- Node Control & Management 
- Line conditioning & interface 
- Performance monitoring 
- Rerouting 
- Record keeping 
- Director? control 
Family of modular digital Trcpo 
tarals&ls 

Pawer       Range 
Type 1  10 Kilowatts 200 miles 
Type 2 1.5 Kilowatts 100-7,00 miles 
T>pe 3  .66 Kilowatts 0-100 miles 
Data Rate 2.048 Megabits/second 
Digital Telephone 
Contiguously variable slope delta 
modulation 
4 wire common battery 
Electrically compatible with TRI-TAC 
secure telephone  
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element? #J5887F 
DOD Mission Area: Multlmisslon, Technology & Support, 374 

(U) RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Number   Title 

FY 1981 
Actual 

Title: Electronic Combat Intelligence Support 
Budget Activity: Tactical Program, 4 

Total 
FY 1932  FY 1983  FY 1984  Additional   Estimated 
Estimate Estimate Estimate to Completion Costs  

EC Intelligence Support 1400« 2623 1817 CONT N/A 

BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: EC Intelligence Support RDT&E funds will support Electronic Warfare 
(EW) Data Bar« development and threat Simulator Validation. The EW Data Base supports USAF development and reprogramming 
of Electronic Countermeasures (ECM) and threat radar wamins receivers. \ 

BASIS FOR FY 1963 RDT&E REQUEST: The USAF is procuring EC systems (EF-111, F-4G Wild Weasel, COMPASS CALL) which 
require detailed radar parametric intelligence information to be effective. In addition, the[_ 

Testing these new systems and training aircrews requires validated threat radar simulators. This program element 
provides the funds for the EW Data Base development and threat simulator validation. 

(U)  COMPARISON WITi: FY 1982 DESCRIPTIVE SUMMARY: 

RD'iViE 
Operation and Maintenance 
Procurement (Other) 

(U) OTHER APPROPRIATION FUNDS: 

Operation and Maintenance 
Procurement (Other) 

• Funded under Simulator Development PE 64735. 

FY 1981 

0 
0 
0 

Total 
FY 1982  FY 1983  FY 1984  Additional    Estimated 
Estimate Estimate Estimate to Completion Costs  

1400 
1075 
313 

1100 
304 

1200 
1534 
315 

1200 
313 

1700 
292 

CONT 
CONT 
CONT 

CONT 
CONT 

N/A 
N/A 
N/A 

N/A 
N/A 

I i 
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Program Element: I35887F Title: Electronic Combat Intelligence Support 
DOD Mission Area: Multimlssion, Technology & Support, 371 Budget Activity: Tactical Programs 4 

DETAILED BACKGROUND AND DESCRIPTION: The USAF has a current 2 
which can be reprogrammed to display/jam current threat radar systems. The Electronic Warfare Data 

Base at the Foreign Technology Division at Wright-Patterson AFB, Ohio will provide the intelligence information/analysis 
to support this investment in EW reprogrammable equipment. In addition funds will provide _ 

_|in support of the Command, Control, Communications Countermeasures (c3cM) Data 
Base to be developed at the Electronic Security Command at Kelly AFB, Texas. The c3cM Data Base will support auch 
aircraft as the EF-111, F-4G Wild Weasel and COMPASS CALL with detailed radar and communication?» parametric intelligence 
information required for them to accomplish their missions. In order for newl> developed Electronic Countermeasures 
Equipment to be effective, we must test these systems. The Threat Simulator Validation program insures that our threat 
ra*iar system simulations currently under development and those already fielded are accurate replicas. This is 
accomplished by comparing the most current intelligence data (Intelligence Date Input Package) with the simulator under 
design or fielded. These simulators are used in OT&E, DT&E, and in the Air Force Electronic Warfare Evaluation Simulator 
(AFEWES), 

RELATED ACTIVITIES: Tnls Program Element supports all Electronic Cofobat intelligence requirements. It interfaces 
with PE 2302*F Electronic Combat Support in development of theL 

_J FY 82 PE title SiMVAL. was changed to Electronic Combat Intelligence Support and expanded 
to include EW Data Base, C^CM data base and a classified program. 

<u> WORK PERFORMED BY: The Foreign Technology Division (FTD) at Wright-Patterson AFB is responsible for the EW Data Base 
development using in-house and contract resources. Current Electronic Warfare Integrated Reprosramming (EWIR) Data Base 
development is being accomplished by Planning Research Corporation (PRC) field office at Dayton, Ohio. FTD is also 
responsible for the threat simulator validation program for new simulators under developu'ent. This work is currently 
accomplished by Applications Research Corporation (ARC), Dayton, Ohio. 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

'•     ?V 19&1 and Prior Accomplishments: This PE did not exist in FY 1981; however, the Threat Simulator 
Validation effort at FTD was funded und^r development PE's 61735F and 6*i738F. L 

3 Funds to accomplish the initial c3cM Data Base 
development were transferred to PE 358Ö7F (800K). 

2. FY 1982 Program: PE 35887F actually came into being with 3100 funds for Air Force Electronic Warfare Center 
(AFEWC) validation of operational simulators and fcho 3600 funds for FTD validation of new simulators in acquisition was 
zeroed. The FTD validation effort was funded under PE 61735* Range Improvement Program bacause of its importance to 
Testing and Training. T 

3. FY 1983 Planned Program: Planned program funds increased from HOOK to 2617K. This increase was a >esult 
of the efforts to build an EW data base and c3cM data base to support reprogrammable EW/ECM systems. This increase in 
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Program Element: #3588?F Title: Electronic Combat Intelligence Support 
DOD Mission Area: Multimlssion, Technology & Support, 374 Budget Activity: Tactical Programs H 

funds will provide for data base management system development to insure all sub-files within the EW Data Base are com- 
patible and fund initial communications parametric analysis in support of the C3CM Data Base. The previously planned 
1400K funds the validation of 20 simulators. T 

4. FY 1984 Planned Program: Programmed fundt will continue to develop the EW Data Eise files and work toward 
communications capability for daily update of data elements. In addition the following simulators are scheduled for vali- 
dation. T 

} 
5. Program to Completion: Continue to validate the new simulators as they are acquired. Current rate is about 

6-10 per year. Continue development of the EW Data Ba^e to include 
jand automate the proce&j of Intelligence Data Input Package^IDIP) production at FTD. 

6. (Ü) Milestones: Not applicable. 

7. (U) Resources:  Not applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary: Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I41U5F 
DOD Mis&ion Area: Intratheater Airlift, #228 

(Ü) RESOURCES (PROJECT LISTING)($ In thousands): 

Project 
\  Number  Title 

TOTAL FOR PROGRAM ELEMEOT 
STOL Performance Improvements 
Modular Aerial Spray System 
Air DroppabU Airfield Lighting 

Title: C-130 Airlift Squadrons  
Budget Activity: Tactical Programs, #4 

FY 1981 
Actual 

9,000 
9V000 

FY 1982 
Estimate 

14,944 
14,944 

FY 1983 
Estimate 

683 

688 

FY 1984 
Estimate 

486 

486 

Additional 
to Completion 

Total 
Estimated 
Cost* 

25,118 
23,944 

688 

<u> BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The utility and flexibility of military forces are related directly 
tu their strategic and tactical mobility. C-130 forces not only provide delivery of combat forces directly into an 
objective area both during and subsequent to the assailt phase of an operation. They rapidly deliver sustaining supplies 
and equipment by either airlanding and offloading or by other delivery modes such as airdrop or LAPPS (Low Altitude 
Parachute Extraction System). RDT&S of Incremental product improvement to those C-130 aircraft ergaged in missions 
other than tactical airlift is also provided in this program element. 

(u> BASIS FOR FY 1983 RDT&E REQUEST:  ?*he FY 1983 program will provide engineering development and t^st of modular aerial 
sp: *y equipment for the C-130. The current DOD aerial spray capability is maintained by the hit  Force Reserve flying 
tht C-123K, This is the only U.S. capability for controlled spray application ovar large areas and has both peacetime 
and wartime mission**. The C-123K aircraft are programmed for phase out and the development of this equipment for the 
C-130 will ensure continuation cf this Important national capability. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDliE 

fY 1981 

9,000 

FY 1982 
Estimate 

15,000 

FY 1983   FY 1984   Additional 
Estimate  Estimate  to Completion 

Total 
Estimated 
Costs 

24,000 

J   i 
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Program Element:  # A1115F         Title: C-130 Airlift Squadrons  
DOD Mission Area: Intratheater Airlift," f228 Budget Activity: Tactical Programs, 74 

(U) OTHER APPROPRIATION FUNDS: 

Total 
FY 1992   FY 1983   FY 1984   Additional     Estimated 

FY 1981   Estimate  Estimate  Estimate  to Completion  Costs 

Procurement (Aircraft) (PE I27241F)* 27,000 75,200     342,800     '»45,000 
(Quantity—MC-130H) (2, LongKad)        (2) (10)        (12) 

Procurement (Base Maint and Support Equip)(PE #41115?) 1,500 1,600 
(Qiality) (2,529) 

"Includes Initial Spares 

101)8 
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Program Element:  # 41115F  Title: C-130 Airlift Squadrons  
DOD Mission Area: Intratheater Airlift, #228 Budget Activity: Tactical Programs, #4 

(U) DETAILED BACKGROUND AND DESCRIPTION:  STOL IMPROVEMENTS. Two dozen C-130s have been modified over the past several 
years with equipment which makes them uniquely qualified for a range of spsclal operations. One shortfall remaining 
is the ability to operate out of short, austere landing fields. Th's project will test and refine short takeoff and 
landing (STOL* technology options vhioh can be Incorporated on U5AF special operations C-130 aircraft. These include 
both aerodynamic and avionlc options. The aerodynamic changes are anticipated to significantly reduce stall speeds and 
enhance stability, control and flying qualities at the lower flying speeds associated with STOL operations. Tests of an 
integrated flight director/autopilot and sensor display system Is also planned. MODULAR AERIAL SPRAY SYSTEM. The only 
United States capability for controlled application of aerial spray over large areas resides in C-173K special purpose 
aircraft maintained and operated by the Air force Reserve. These aircraft have reached the end of .heir useful life and 
A  replacement must be found. This project will design and t«st a modular aerial spray system to fit on the C-130.  If 
successful, this system will eliminate the complex tankage and plumbing system found on the C-123K and will result in a 
system much easier to maintain and far less costly to acquire. TACTIC/1 AIRFIELD LIGHTING.  Present and future tactical 
airlift operations require operations into austere areas. To conduct operations in these austere are*« MAC combat control 
team* (CCTa) oust exercise terminal control and provide reliable and effective aide for acquisition of Landing Zones, 
Drop Zones and Extraction Zones during combat airlift missions. This project will design the packaging and accomplish 
pre-production engineering for electroluminescent (EL) lighting systems currently undergoing development testing.  The 
EL lights are brighter, lighter, and easier to hanlle than current tactical airfield lighting equipment and will lead 
to safer night tactical airlift operations. 

<u) RELATED ACTIVITIES: Aircraft procurement funds for long lead materials have been included in the FY 1982 amended 
budget'for a f 1low-on program identified as MC-13ÜH, PE #27241F.  Tha MC-130H program provides for twalve aircraft 
to satisfy recently revealed shortfalls in the size and capability of our special operations force.  NASA t§  providing 
technical assistance to determine if the air flow pattern surrounding the C-130 aircraft is suitable for the aorla*. 
spray ulssion. 
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Program Element: 9  41U5F  Title: C-130 Airlift Squadrons  
DOD Mission Area: Intratheater Airlift,7228 Budget Activity: Tactical Erograms, #4 

(U) WORK PERFORMED BY: Air Force Systems Command's Aeronautical Systems Division, Wright-Patterson Air Force Base, Ohio 
is responsible tor the manage of the 3^0L improvement program. Principal contractors rre:  Lockheed-Georgia Company, 
Marietta, Georgia, International Business Machines, Federal Systems Division, Ovego, New York; and Texas Instruments, 
Incorporated, Dallas, Texas. Warner Robins Air Loglsltlcs Center (WBALC) is responsible for the management of the 
aerial spray program. The aerodynamic feasibility study will be done under contract by Lockheed Georgia Company with 
assistance from KA3A and the US Park Service.  It is anticipated that hardware design will also be accomplished by Lock- 
heed under contract to WRALC. The tactical airfield lighting system effort will be managed by the Productivity, Relia- 
bility, Availability, tr.d Maintainability (PRAM) office of Aeronautical Systems Division. 

' (U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  Completed flight test ci the aerodynamic changea and obtained parametric 
performance data. Tested a non-Integrated avionics package. Designed an Integrated flight director/autopilot ana sensor 
display system- 

2. (in FY 1982 Planned Program:  Install and test the Integrated, self-contained landing avionics.  Refine and 
conduct additional aerodynamic test*. Late In tkitt  fiscal year, the temporary modifications to the aircraft will be 
removed and the t«st aircraft returned to normal airlift operations. 

3- *u> Py 1983 Planned Program: Desigr; and build a portable modular aerial spray unit that will fit in a C-130 
alrciaft. Conduct a very limited £ light test to verify the ability of the C-130 to act an a spray platform using this 
modular equipment. 

A.  (U)  FY 198A Planned Program:  Design packaging and accomplish production engineering for Landing Zone (L2), 
Drop Zone (DZ) and Extract ton Zone (EZ) portable lighting.  Procure lights and place In the operational Inventory. 

5-  (u) Program to Completion:  Not Applicable. 

6.  (I.) Milestones:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #41U8F 
DOD Mission Are«: Airlift, #261 

Title:  C-141 Squadrort  
Budget Activity: Tactical Progr«a«7~?Ä" 

(U) RESOURCES (BUDGET LISTING):  ($ In thouasnds) 

Project 
Number 

2854 

Title 
TOTAL FOR PROGRAM ELEMENT 
C-5/C-1A1 AIR REFUELING PART TASK TRAINER 

FY 1981 
Actual 
7,000 

FY 1982 
Estimate 

FY 1983 
Eatlmate 
J,282 
1,282 

Total 
FY 1984  Additional   Estimated 
Estimate to Completion Costs 
1,948 "  1,729       11,959 
1,948     1,729        4,950 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The C-141 provides rspid worldwide airlift of personnel snd supplies 
In support or DOD and national missions. Tanker support for training is limited and the Military Airlift Command does 
not have aircrew training devices fur air refueling qualification and continuation training of the airlift pilot force. 
The air refueling part task trainer will ensure that the airlift force remains fully ready tc psrfcra its mission. 

^u) BASIS FOR FY 1983 RDT&E REQUE3T: Source selection, contrsct swsrd and preliminary design review fur the Air Refuel- 
ing Part Task Trainer will be accomplished. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  Not Applicable 

<üS  OTHER APPROPRIATION FUNDS: 

rt ifsi 

Project  2854: 

FY  1982 
Estimate 

FY  1983 
Estimate 

Total 
FY 1984      Additional        Estimated 
Estimate    to Coap1er1on Costs 

Procurement  (Aircraft) 
(Quantify) 

RDT&E  (Program Element  #4111'*) 
Procurement  (Aircraft)   (Program Element  #41119F) 

' ,282 

1,400 
(1) 

1,948 
1,500 

19,200 
(6/ 

1J29 
19, $00 

20,600 
(?) 

4,959 
21,300 

I 
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Project: 2854   
Progra* El writ: I41118F 

DOD Kin«ion Area: Airlift, #261 

Title; C-5/C-141 Air Refuel Part Taefc Twiner 
Title: C-141 Squadrons  

Budget Activity: Tactical Program, #4 

<u> I^I*!7:™ BACKGROUND AND DESCRIPTION: Uae of aircraft for Military Airlift Command (MAC) C-5 a.id C-141 pilot air re- 
fueling (AR) training la expensive and requires dedicated support by thj Strategic Air Command tanker force-  Tanker 
support for training is United, and MAC does not have aircrew training devices for AR qualification and continuation 
training of the airlift pilot fcrcj. Even If C-5 and C-141 flight simulators were adequately equipped» there is insuf- 

ficient machine tlue available to satisfy AR training requirements.  This project kill provide a synthetic training 

device that provldea the fundamental visual, audio, flight control, and buffet cues necessary for realistic *R training. 
It use; a cosnon cockpit for both the C-5 and C-141 and will allow simulated air refueling with both KC-135 and &C-10 

tankers. 

(U) RELATED ACTIVITIES:  Cost for this development and procurement is shared with PE 4111.9F, C-5 Squadrons. 

(U) WORK PEkFORMED B\:  The design *uu development will be nauaged by en* Aeronautical bystems Division of Air Fosrce 
Systems Command. 

(U} PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMSt_ 

l'    ^u> FT 1961 and rrlor Accompliuhment«:  Not Applicable 

2. (U)  FY 1982 Planned Program:  Not Applicable 

3. (U) FY 1983 Planned Program:  Project will commence with source selection and contract award.  Development 
will progress to the point where a preliminary design review will be conducted by the government System Program 

OffJe« (SPO). 

4. (U) FY 1SS4_J»lanne&f Program;  Development will continue. Critical Design Review (CDR) is planned for early 

m FY !984.  Production of the initial teat article will be completed during this fiscal ye&r. 

5. (U) Program ex Coskgleilon:  Tit« initial unit will enter test in FY 1985.  Orders for units two (2) through 

seven (') will be placed in IY'1985. All units will be delivered •&*  training will coamenc« in mid FY 1986. 

109:> 

j ; 

•«M.*».-* .' 

-• ?*•. 



Project: 2854  Title: C-5/C-141 Air Refuel Part Ta&k Trainer 
Program Element: »41118F  TltlfT C-141 Squadrona  

DOD Misaion Area: Airlift, #261  Budget Activity: TacLlcal Program, #4 

o*  (U) Milestones: Date 

A. MAC SOW C3-79 Validated February 1980 
B. Contract Avard October 1982 
C. Critical Deaign Review November 1983 
D. Start Teat November 1984 
E. Ready for Training March 1986 

7.  (U) Resources:  Not Applicable 

«.  (U) Comparison with FY 1982 Descriptive Summary:  Nor Applicable 

1093 

» i 

tu**** 



gY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #41119? Titles C-5 Souadroiiis 
DOD Mission Area: Airlift, #261  

(U) RESOURCES (BUDG3T LISTING):  ($ in thousands) 

Prefect 
Number 

410A 
2854 

Title 
TOTAL FOR PROGRAM ZVWfflt? 
C-5A WING MODIFICATION PROUAäü 
C-5/G-141 AIR REFUEL PART TASK TRAINER 
ADMINISTRATIVE AND COMMAND SUPPORT 

Budget Activity; Tactical Programs, #4 

Total 
Additional   "Jstimated 
to Completion Costs 
^,229     " ;77,829* 

170,620 
1,729 4,929 
1,500        2,000** 

FY 1981 FY 198? FY 1983 FY 1984 
Actual Estimate Estimate Estimate 
10,935 15,541 8,077 3,997 
10,935 15,541 6,795 1,549 

1,282 1,948 
500 

* Includes $250K for FY 80 Congressioually Mandated Mobility Study 
** The $500,000 shown in FY 84 and the $1 ,500,000 uader the Additional to Completion columns for Adminstration Command 

Support was placed in PE 41119F in error. These 3600 funds are earmarked for civilian pay of those Air Force System* 
Command personnel directly associated with the new procurement of C-5B*--. These funds till be transferred to the 
proper program element, PE 65806F, during the 84 POM exercise. 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The C-5A provides rapid worldwide airlift cf personnel and supplies 
in support of DOD and national missions. It represents the only aircraft in the strategic mobility force capable of 
airlifting larg« "outsize" cargo. The Wing Modification will insure the future availability of the C-5 force by providing 
wing life compatible with the remaining life of the non-wing structure of the aircraft. Tanker support /or training is 
limited and the Military Airlift Command does not have aircrew training devices for air refueling qualification hnc  con- 
tinuation training of the airlift pilot forie. The air refueling part task trainer will ensure that the airlift force 
retrains fully ready to perforra its raiesion. 

(U) BASIS FOR FY T983 RDT&E REQUEST: Damcge tolerance testing of the fatigue teat wing through the third lifetime of 
testing of 90,000 cyclic test hours will be accomplished in this fiscal year. The Follow-On Test and Evaluation flight 
teat program will be completed by May 1982 and the results will be reported. Source selection, contract award and pre- 
liminary design review for the Air Refueling Part Task Trainer will be accomplished. Cost estimetes for the Wing Mod- 
ification were validated by an Independent Cost Assessment completed in October 1979 in support of Miloatone III and 
are baaed upon a negotiated contract with Lockheed-Georgia Company. 
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Project; #41OA     ^  Title: C-5A Wing Modification  
Program Element: #4Tl 19F  Title: C-5 Squadrons  

LOD Mission Area: Airlift, #261  Budget Activity: Tactical Vröirm\~W~ 

(U) DETAILED BACKGROUND AMD DESCRIPTION: The C-5A aircraft cannot achieve its design service life of 50,000 hours with 
its current wing. The safe limit of the current wing has been assessed as 7100 Representative Mission Profile hours. 
Discovery of inherent design and materials deficiencies in the C-5A wing structural components date back to the first 
failure of the static test article in 1969, and a second failure in 1971. In addition, experience gained from testing 
of two iatigue test articles inidicates that the wing service life is far short of iiis design goal. In 1972, an 
Independent Review Team of hignly qualified engineering talent %&s formed tj examine all aspects of the C-5 struc- 
ture. After a year's study, it concluded that, except for the wing, the C-5 structure should be capable of attaining 
■;0,000 hours of service „ife. The team provided a range of optione to increase the life of the aircraft and, from these 
options the Air Force selected the current modification program which has evolved to total replacement of the center, 
inner, and outer wing boxes which are the load carrying structural component of the wing. The approach in the design 
of the new structure is to reduce stress le^ols by the addition of necessary material. The material to be used in tta 
new bores is a different alloy possessing greater fracture toughness. By installing the longer life wing, the avail- 
ability of the C-5A to the strategic mobility forces is assured beyond the year 2000. 

(U) RRLATEi) ACTIVITIES: The C-5A force is being managed by the Military Airlift Command and by San Antonio Air Log- 
istics Center to assure that wing life limits will not be reached prior to the scheduled modification program input 
dates. This effort involves individual aircraft flying time management, payload limitations and mission profile 
restrictions. 

(U) WORK PERFORMED BY: The design and development testing is being managed by the Aeronautical Sys^a^s Division of 
Air Force Systems Command.  A contract for the design and testing was awarded to the Lockheed-Georgia Company, Mar- 
ietta, GA in December 1975- A production contract for the fabrication and installation of the replacement aing com- 
ponents for the 76 unmodified aircraft was awarded to Lockheed-Georgia Company in July 1980. AVCO 0? Nashville, TN, 
was a major subcontractor for the fabrication of the two test "kits" and will fabricate major sections of the pro- 
duction components. 

(u) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1-  (u^ FY 1981 and Prior Accomplishments:  In Decemtar 1975 a contract was awarded to the Lockheed-Georgia 
Company for the design of the wing modification for the C-^A aircraft. Options for the fabrication and testing of two 
prototype wing modification kits were exercised in Janua/y 19^7 with the release of long lead materials for the kits. 
The wing modification design tas completed in June 1978.  Fabrication of the two teät kits was completed in October 
1979» The Zatigue article was fully assembled in July 1979 tutf the.strain survey was successfully completed 
.a August 1979. Cyclic testing of tl.o fatigue article started in August 1979. Work was completed in May 1980 to 
install the second Kit into the ilight test aircraft and flight Usting began in August 1980. The fatigue test 
reached the first lifetime of cyclic testing (30,000 hours) in May 1980 and testing -"ontiaued throughout the end 
of the year. A comnined Development Test and Evaluation/Initial Operational Test and Evaluation flight test 
was completed at the end of October 19^0. No major deficiencies were discovered in this test phase. Phase I Follow- 
On Test and Evaluation was conducted betwesr. February 1981 and June 1981.  During this test phase, the test aircraft 
was base! at Dover AFB, Delaware, and flew airlift missions throughout the world. The second lifetime of cyclic testing 
(60,000 hours) was completed in June 1981. Cyclic testing continued through the end of the year. 
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Project. #410A_  Title. C-5A Wing Modification 
Program Element: #4U19F  Title; C-5 Squadrons   

DOD Mission Aiea: Airlift, #261  Budget Activity: Tactical Program, 7Ä  ~~ 

2.  (U) FY1982 Planned Program: Cyclic testing to the third lifetime (90,000 cyclic teat hour») will be completed by 
Juae 1982. This will complete the damage tolerance testing portion of the fatigue test program. Follow-on Operational 
Test and Evaluation of the flight test aircraft will be complete In May 1982. Kit fabrication will continue and pro- 
duction line  operation for the installation of the first increment of five kits will begin in February 1982 *hen the 
first aircraft Is delivered to Air Force Plant Number Six operated by Lockheed-Georgia Company. Estimated costs nave 
decreased a total of $6,359,000 this fiscal year. RDT&E decrease is attributable to ahead of schedule condition of 
the fatigue test program. Production estimate change is attributed to inflation adjustment. 

3- W FY 1983 Planned Program: The remainder of the fatigue test program consisting of residual strength testing, 
teardown inspection and test report will be completed. Kit fabrication will continue with 34 kite in progress and 
five aircraft In the production line at the beginning of the year. The first delivery will occur in March 1983. By 
the end of the fiscal year eight aircraft will have been delivered and 12 aircraft along with 44 kits will be in 
work. 

4- (U) FY .1.984 Planned Program:  Kit fabrication will continue with the final twenty four (24) modification kits 
placeo on order this fiscal year.  By the end of this period twenty six (26) aircraft will have been delivered and 
twelve (12) aircraft along with fifty (50) kits will be in work. 

5.  (U) Program to Completion:  Fabrication and installation of the seventy six (76) production kits will complete 
the Wing Modification Program for all 77 of the inventory C-5 aircraft. The RDT&E costs for the program are less 
than originally estimated because he fatigue testing was more successful than envisioned and will be completed 
substantially ahead of schedule. Total procurement cost estimates have decreased $14.0 million due to inflation 
adjustments. Adjustment of $26.8 million in the Operation and Maintenance Appropriation (Program Element J72207F) 
Is also attributable to inflation. 
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(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY; 

FY 1981 
Actual 

FY 1982 
Estimate 

RDTÄE 
Procurement 

11,000   15,900 
166,700  192,500 

PY 1983 
Estimate 

13,730 
190,700 

Total 
FY 1984  Additional  -Estimated 
Estimate to Completion Costs 

12,000 
243,400 

388,650 
881,000 

(U) OTHER APPROPRIATION FUNDS: 

Project 4I0A; 
Procurement (aircraft) 

(Quantity) 
Operations and Maintenance (Program Element #72207F) 

(install quantity) 

Project 2854: 
Procurement (Aircraft) 
Procurement (Aircraft) (Program Element #41118F) 

(Quantity) 
RPTAE (Program Element #41118F 

163,500 
(12) 

186,500 
(18) 

53,100 
(5) 

190,200 
(18) 

96,800 
(15) 

239,100 
(24) 

101,100 
(18) 

199,100 
(38) 

865,300 
(76) 

450,100 
(76) 

1,282 

1,500 
1,400 

(1) 
1,948 

19,800 
19,200 

(6) 
1,729 

21,300 
20,600 

(7) 
4,959 
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Budget Activity: Xntertheater Airlift, #261 
Program Element: #411l9, C-5 Squadrons 

Test and Evaluatlon Data: 

1.  (U) Development Test and Evaluation; A contract was awarded in DecLmber 1975 to Lockheed-Georgia company, Marietta, 
£A, for the design, fabrication, test and eva^uaton of a modification to the wings of the C-5A which will provide a 
30,000 hour wing life after modification. The desig: phase Included an extensive component test program to develop 
and verify design concepts, material selection, fastener selection and configuration. These efforts conducted by the 
contractor wich support from the Air Force Materials Laboratory and the Air Force Flight Dynamics Laboratory included 
component strength tests, fatigue tests and damage tolerance evaluations  Members of Air Force Scientific Advisory 
Board met on 12 December 1977 as the Division Advisory Group to review the design and component test program results. 
The Group concluded that the new design as substantiated by the component test program provided much lower stress 
levels, improved fastener systems, superior materials selection in the areas of fracture toughness and stress corrosion 
resistance, and a number of design improvements in known critical areas. Their overall assessment revealed a conser- 
vative design with low technical risk and that the full scale ground tests were well designed to assess the projected 
service life. The Airlift Systems Program Office, Aeronautical Systems Division of Air Force Systems Command, is the 
program manager, the development test and evaluation phase began in January 1977 with the release of long lead material 
to fabricate ».wo complete setb of test wings using production tooling. The testing of the Wing Mo<£ design is composed 
of two portions, i.e., structural tests and flight tests. 

(U) Contractor conducted and Air Force monitored structural testing was initiated in August: A979 with the 
completion of a strain survey. This test verified the analysis model predicted stresses by actual stress measurement 
and provided additional corroboration that the stresses in the new design are significantly below those of tfe« urmodi 
led wing.  Cyclic tests designed to demonstrate the life improvement characteristics of the redesigned components 
began immediately upon completion of the strain survey. The spectrum applied to the ful? fatigue article (X-991) 
is a flight-by-flight representation of the design usage. Two minor structural defects were discovered during the first 
lifetime of testing. These deficiencies were a crack in the radius of two aft splice fittings discovered at 29,750 
test hours and cracks in four upper lobe frame clips discovered at 30,000 test hours.  Both defects have been corrected 
by redesigning the parts and they tie now Installed and undergoing test on the fatigue article, 

(U) Concurrency addressed by a Deputy Secretary of Defense April 1976 Memo has been minimized by restricting 
production kit fabrication until the fir»t of two lifetimes of fatigue testing has verified the fatigue characteristics 
of the modified wing.  Achievement of one lifetime or 30,000 cyclic test hours of testing was successfully completed 
iz May 1980, ai.d was a prerequisite to the actual fabrication of new hardware, that began in August 1980. On 
1-2 July 1980, the Scientific Advisory Board reviewed the first lifetime of fatigue testing results. They concluded tha 
the program and performance of the test article was excellent. This milestone provides strong confidence in the utility 
of the modification to be produced and Installed, and to achieve the 30,000 flying requirement. 

(L) During the second lifetime of cyclic testing, specific requirements for crack propagation testing were 
developed.  The second lifetime of testing (60,000 cyclic test hours) was complete! in 5 Jme  1931. The test 
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Pudget Activity:  Interthaater Airlift, 
Program Element:  #4U19F, C-5 Squadrons 

article was inspected and no natural cracks were found. Five hundred randomly selected fasteners in the wing structure 
were removed 2nd flaws were created to simulate manufacturing flaws. The purpose of thase flaws w&s to induce cracking 
to observe crack propagation in the test article as cyclic testing proceeds. At 75,000 cyclic test hour;: all the 
induced flaws will be examined for evidence of cracking. 

(U) Because Che wing modification design retained the general aerodynamic and subsystem configuration of the 
structurally deficient wing, an abbreviated flight test program was planned as explained in the next paragraph. 
Although completion of the Development Test and Evaluation portion of the flight test coincides with fabrication 
feo-ahead for the first increment of producton kits, C-5 force modification has been approved based on successful 
ratigue testing. 

2. (U) Oper&tlonal Test and Evaluation:  Ir August of 1980, the Operational Test and Evaluation of the C-5 wing mod- 
ification began using one aircraft. Testing was performed in three distinct phases: Combined Development Test and 
Evaluation (DT&E/OT&E), Phase I Follow-on Operational Test and Evaluaton (FOT&E), and Phase II FOTiE. 

(U) Combined DT&E/OT&E was accomplished at the Lockheed-Georgia plant between 1 August 1980 and 30 October 1980. 
The Responsible Test Organization (RT0) for this phase of test was the Air Force Flight Test Center. The Air Force 
Test and Evaluation Centor (AFTEC) test team, composed of individuals from AFTEC, the Military Airlift Command (MAC), 
and Air Force Logistics Command (AFLC), piggy-backed on the efforts of the Flight Test Center. The aircraft was 
maintained by the contractor, and no major deficiencies were discovered during this phase- 

(U) Phase I F0T&E was conducted between 1 February 1981 and 6 June 1981.  The aircraft was based at Dover AFB, 
Delaware, ird flew airlift missions throughout the world. Data were collected on a total of 410 flight hours and the 
maintenance necessary to achieve them. Although AFTEC managed this phase of test, MAC maintenance personnel maintained 
the aircraft and it was flown by operational MAC aircrews.  Only nine minor service reports veie submitted against 
the aircraft for discrepancies discovered luring Phase I.  The reduction of data collected during teat  is in 
progress. The AFTEC final report will oe published when this reduction and necessary analysis are completed. 

(U) Phaee II FOT&E began at Dover AFB, Delaware, on 7 June 1981.  This MAC managed phases of test is ongoing. 
Testing is expected to be completed in May of 1982. 

'U) The following OT&E test objectives were developed for the test of the modified wing: 

(U)  Determine if the modified aircraft's performance characteristics will permit accomplishment of planned 
mission. 

(U) Determine the response of aircraft to pilot control Inputs, with automatic lift distribution control 
system on end off, dur'.ng normal end emergency operations of all planned mission** segment«, to include aerial refueling, 
crosewind landings, and no flap landings. 
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Budget Activity: Intertheater Airlift #261 
Program Element? I41U9F, C-5 Squadrons 

(U) Determine if operational crews can aafely control the aircraft during all segments of planned missions 
under normal and emergency conditions, observing operational limits and recommended procedures. 

(U) Determine the effect of interrupted or modified subsystems on maintainability, reliability, availability, 
logistics supportability, and operations and support cost elements. 

3.  (U) System Characteristics: The configuration of the modification includes new center, inner and out^r wing 
boxes with internal structural changes. The exterior configuration remains essentially unchanged. The leading 
edge slats, ailerons, spoilers, trailing edge flaps, wing tips, and pylons from the old wing are to be reused. 
The design approach is to lower tha stress levels in the wing by a redesign which will "upsize" (add material to) 
the structural members. The new boxes will be fabricated from the alij&inun* alloy 7175T73511 which offers Improved 
fracture toughness and corrosion resistant characteristics over the original 7075Y6311 «Hoy in the present wing. 

(U) The following comparison details selected operational and technical characterlcs of the C-5 aircraft: 
(1) operated in accordance with the C-5A flight manual limiting routine operation to 80X of the structural limitations; 
(2) operations based on 100Z of the current wing structural limitations for the C-5A; and (3) operations b^^ed on 100% 
structural limitations of the C-5 aircraft after Wing Modification.  Range and payload capabilities will be demonstrated 
during the flight test program. The fatigue article testing will verify wing life characteristics.  Internal wing 
subsystems will be evaluated to insure that reliability, availability, and maintainability of these components are not 
reduced due to the modification using the latest data from the unmodified aircraft as the standard. 

CHARACTERISTICS 
FLIGHT UNRESTRICTED WING MOD 
MANUAL C-5A C~5 DEMONSTRATED 

.77 .77 ."/7 YES 
732,500 769,000 840,COOt TBD 
,'12,500 728,000 769,000 T3D 
728,000 764,500 837,000 TBD 
354,000 354,000 372,500 YES 
144,000 159,900 197,500 TFri 
204,900 204,900 242,500 TBD 
498.000 513,900 570,000 TBD 
558,900 558,900 615,000 TBD 
318,100 318,100 332 ,500 YES 

7,100** 7,100** 30,000ft YES 

Cruise Speed (MACH) 
Maximum Ramp Weight 
Max Takeoff Weight  (2.5G) 
Max Takeoff Weight  (2.25G)t 
Average Operating Weight Empty 
Maximum. Payload C2.5G) 
Maximum Payload (2.5G)t 
Max Zero Fuel Weight (2.5G) 
Hax Zero ?uel Weight. (2.25G) + 
luel Capacity 
Wing Service Life (Hours) 

* Exceeds 80% Structural Limitations (Non-Routine) 
t Wartime (restricted) Operation» 
** Based en Representatf , <:. MI sei on Profile Hours; actual peacetime flying time will average approximately 9800 flight 

hours 
tt Post Wing Modifieaton flying hours. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #41314F 
DOD Mission Area: Intertheater Airlift, »261 

Title: European Distribution System 
Budget Activity: Tactical Programs, #4 

(U) RESOURCES (PROJECT LISTING)(j in thousands): 

Project 
Nutaber 

2883 
2884 

Title 

TOTAL FOR PROGRAM ELEMENT 
Aircraft 
Logistics Ccaimandf Hontrol and 
Communications (Log .ß) 

FY 19Ö1 
Actual 

FY 1962 
Estimate 

FY 1983 
Estimate 

2,557 
1,257 

1,300 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Cost's 

2,557 
1,257 

1,300 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION KEEP: The European Distribution System (EDS) provides an assured capability to 
distribute critical fighter aircraft spare parts and engines In Europe. EDS is a logistics system whioh consists of forward 
stocking of wholesale spares; assured logistics command, control and communications (e.g. assured inter/intra-theater 
logistics communications, a control point, enhanced Automatic Data Processing (ADP)) for distribution decisions; and assured 
airlift (e.g. 18 small, commercial off-the-sheJf airlift aircraft) to distribute fighter airoraft spare parts and engines. Air 
Force and RAND Corporatiou analysis indicated that up to 304 additional fighter aircraft would be available daily in Europe if 
an assured capability to attribute existing critical .pares parts and engines were available in a wartime situation. 

(U) BASIS FOR FY 83 RDT&E REQUESTS: Funds included are for the development of a modified skid, rail dolley system to load and 
transport built up fighter aircraft engines on the aircraft procured for 5DS and to develop the communications architecture and 
supporting software tu effect the distribution of critical theater spares. 

(IJ) COMPARISON WITH FY 1982 DLgCRIPTIVE SUMMARY:  Not Applicable. This Is a FY 19C3 new start. 

(U) OTHER APPROPRIATION FUNDS 

AIRCRAFT PROCUREMENT« 
(Quantity) 

FY 19&1 
Actual 

FY 1QC2 
Estimate 

FY 1983 
Estimate 

6t500 
(2) 

it  1961 
Estimate 

37f600 
(16) 

Additional 
to Completion 

Total 
Estimated 
Costs 

44,100 
(18) 

•includes initial spares 
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Program Element: f4ljlMg Title: European Distribution System 
DOD Mission Area: Inter Theater Airliftt #261 Budget Activity: Tactical Programs, ij 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: Logi3tios supoort of united States Air Force fighter aircraft forces is an Air Force 
responsibility. United States Air Force Europe currently does not h&ve a distribution system that provides the necessary 
elements to assure the timely wartime theater distribution of critical spare parts and other high priority logistical assets. 
Recent RAND Corporation and Headquarters united States Air Force studies indicate that there is a direct linkage between the 
assured, responsive movement of critical spare parts and sortie production. The analysis indicates that up to 304 fighter 
aircraft can be made available daily during the first 30 days of a major European conflict by providing assured, responsive 
movement of available theater spares. The European Distribution System (EDS) was established to correct this deficiency. EDS 
is a logistics systems approach which will provide responsive, assured wartime/peacetime distribution of critical items in 
Europe for fighter airorrft forces. The program provides for the forward stockage of wholesale spares; assured logistical 
communications for distribution actions; a control point to Identify, make and implement distribution decisions; and an 
organic, 18 aircraft squadron of small, off-the-shelf commercial oargo aircraft. EDS will be operational in Fiscal Year 1984. 

(U) RELATED ACTIVITIES: None 

'U) WOFK PERFORMED BY: The Ai* Force Logistics Command will be the program manager for the European Distribution System. 
Aeronautical Systems Division will procure the aircraft and Electronic Systems Division will provide the RAD effort for 
Logistics Coamand Centres ar>d Comraunolations (Log C^) 

(U;  PROÜPAM ACC0MPLIS.E4ENTS AND FUTURE PROGRAMS: 

1. (U) FV 3981 anc Prior Accomplishments; Not Applicable. 

2. (U) FY 1932 Program: Not Applicable. 

3. (U^ FY 1983 Planr-ad Program: Procure 2 small oargo aircraft and develop and implement Log c3, RDTAE funds are for 
k  the development of a modified skid, rail doiley system to load and transport built-up fighter aircraft engines on the airoraft 

procured for EDS and to develop tha communications srohitecture and support software to effect the distribution of critical 
theater spires. 

*•  ^ FY 1934 Planned Prograc: Procure 16 small cargo aircraft and construct three snail warehouse facilities (5000 
sou&re feet each) for wholesale spares in Europa. 

(u^ ???$?**  to Completion: Program completed in FY 8M. 

W)    Milestones:  Not Applicable. 

^ K*aofcToeat Not Applicable. 

(U) Comparison with Fi' 1982 Descriptive Summary: Not Applicable. 
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FY 1983 RDT*E DESCRIPTIVE SUMMARY 

Program Element: #6343IF 
DoD Mission Area: Common User Communications #363 

Title: Advanced Space Comaunicatlons 
Budget Activity: Intelligence and Communications #5 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Project 
Number 

1227 
2028 
2029 

Title 

TOTAL FOR PROGRAM ELEMENT 
Terminal Segment Technology 
Space Segment Technology 
System Analyses/Demonstration 

FY 1981 
Actual 

31,021 
8,000 

13,700 
9,321 

FY 1982 
Estimate 

66,151 
12,500 
27,200 
16,451 

FY 1983 
Estimate 

52,349 
8,000 

32,400 
11.949 

FY 1984 
Estimate 

53,93* 
11,000 
30,200 
12,734 

Additional 
to Completion 

Continuing 
Continuing 
Continuing 
Continuing 

Total 
Estimated 
Costs 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This element Is the only Air Force program for advanced development 
of satellite communications system concepts, technique**, and technologies. The program identities, develops, demon- 
strates, evaluates, and transitions to operational systems the satellite and airborne terminal technology necessary to 
support global command control and data relay couBunlr.atlons. The requirement is to provide communications that survive 
In electronic jamming and nuclear blackout environments. 

<u) BASIS FOR FY 1983 RDT&E REQUEST: The FY 1983 program will concentrate on the techniques, technologies, and concepts 
for providing future military satellite communications system solutions for the Department of Defense's strategic and 
tactical mobile forces. Requirements of these forces are projected to be provided by MILSTAR snd future upgrades to ehe 
Defense Satellite Communications System. The FY 1983 program and budget have been structured to allow evaluation of 
competing system approaches for future satellite solutions and to concentrate o i  the development of ehe microwave and 
optical frequency technologies that will allow these future satellite solutions to be survivable in combat jamming and 
nuclear blackout environments. The cost estimates are derived from parameter, analysis and past years' experience with 
similar technology development efforts. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 
Total 

FY 1981  ?Y 1S82  FY 1983  FY 1984  Additional     Estimated 
__ __   Estimate Estimate Estimate to Completion  Costs  

RDT&E 

Procurement 

(U) OTHER APPROPRIATION FUNDS: 

17,000   51,500   63,400 

Hot Applicaol? 

hot AppJ icable 

Continuing   Not Applicable 

1103 

I l  ' v 

-.4/*** 



Program Element: I63431F Title: Advanced Space Communications 
DcD Mission Area: Common User Communications #363      Budget Activity: Intelligence and Ccamunlcationa #5 

(Ü) DETAILED BACKGROUND AND DESCRIPTION:  The Air Force is responsible for the development of the Department of Defense's 
military satellite communications systems. The architecture for future systems to meet the Department of Defense's 
evolving satellite communications requirement is developed by the Defense Communications Agency/Military Satellite 
Communications System Office with active participation by the Services.  Near term specific satellite systems within 
this architecture are developed in the Air Fo-ce under separate Program Elements. This Program Element (63431F) 
develops* and demonstrates the techniques» technologies, and concepts for the next generation satellite communications 
systems. Future generation systems present unique technology challenges to enable high capacity military communications 
to survive under the stress of sophisticated electronic jamming environments. Even low capacity communications are a 
major problem considering the size termimal that can be installed on a bom*5er or an Armored Personnel Carrier. These 
technology challenges are pursued in this program element under three projects. 

Th° first Project (1227) concentrates on the development of the technologies required for providing aircraft with cost 
effective satellite terminal capabilities. Technologies included are solid state and traveling wave tube amplifiers, 
parabolic dish and low profile aircraft antennas, and modulators/demodulators capable of jam rasictant modulation and 
efficient access control  The terminal developments are field tested to confirm expected operation performance. 
Atmospheric propagation effects measurements are accomplished in conjunction with t'uese field tests <- 

The second Project (2028) concentrates on the development of the technologies required for future generation communication 
satellites.  Included are systems for supporting Nuclear Capable Forces, High Volume/High Date Rate Command/Control 
requirements and the tactical/mobile users. Associated technologies include microwave solid-state amplifiers, nulling 
and multibeam antennas, satellite processors and satellite data-relay subsystems. 

The third Project (2029) accomplishes system analyses from which future airborne, ground, and space requisite technologies 
can be identified.  The primary concentration of toes* system analyses will be future military satellite communications 
system solutions for the strategic and tactical/mobile forces. This last project also Includes t'^e Integration of 
multiple technologies for ground-based or orbital testing. 

(Ü) RELATED ACTIVITIES:  The technologies and concepts developed In this program will be transitloned to operational 
systems for implementation.  These systems are represented by the Air Fore* Satellite Communications Program 
(PE 33601F), the Defense Satellite Communications System (PE 33110F), and in the future by a new system (HILSTAR) 
to support both the strategic and tactical/mobile forces.  Satellite communications system planning a"d technology de- 
velopment are coordinated within the Air Force among other communication technology development program elements and 
with Army and Navy companion efforts: Navy - Navy Satellite Communications, Project 0728, Extremely High Frequency Satel- 
lite Communications (PE 33109N);  Army - Tactical Satellite Communications Systems (PE 331«»2A, Project D456). 

WORK PERFORMED B¥;  This program and Projects 2028 and 2029 are managed by  Air Force Systems Command, Space Division, 
Los Angeles, CA.  Project 1227 is managed by Rome Air Development Center, Criffiss AFB, NY.  Facilities supporting these 
efforts include:  the Air Force Wright Aeronautical Laboratories, Wrlght-Paiterson Apfc, OH; the Electronic Systems 
division, Uanscom AFB, MA; and the Air Force Weapons Laboratory, Albuquerque, NM.  Supporting coms«andi» luclude Air Force 
Communications Command, Scott AFB, IL, for operational planning and Electronic Security Command, Kelly AFB, San Antonio, 
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Program Element;; »63431F Title: Advanced Space Communications 
DoD Mission Area: Common User Communications #363       Budget Activity:  Intelligence and Communications fS 

TX, for postulating ^_ Yhe 
Advanced Space Communications program involves approximately eighty current or planned separate contracts. Major 
contractors are: McDonnell Douglas Aircraft Corporation, St. Louis, MO, for the space laser communications program; 
TRW Systems Group, El Segundc, CA, and Hujhes Aircraft Company, Culver City, CA, for solid state amplifiers; 
Raytheon Corporation, Wayland, MA, for an airborne command post terminal; and Ball Brothers, Boulder, CO, for conformal 
tircraft «ntennas. Federal Contract Research Center support is provided by the Aerospace Corporation, Los Angeles, CA; 
the viITRE Corporation, Bedford, Hkt  and Lincoln Laboratory, Bedford, MA. 

PROGRAM ACCOMPLISHMENTS AND FUTURS PROGRAMS: 

1#      FY 1961 and Prior Accomplishments:  The Lincoln Experimental Satellites 8 and 9 were successfully launched 
(March 1976) and evaluated. Technologies demonstrated included extremely high frequencies, advanced frequency hopping 
modulations, satellite-to-satellite cross links, and nuclear prime power sources. A Dual Frequency (extremely high 
and surer high frequencies) terminal for command post aircraft was developed and testing accomplished with the Lincoln 
satellites.  This type of terminal allows operations through the Defense Satellite Communications System at super 
high frequencies and through future satellite payloads for the mobile forces at extremely high frequencies. The 
corresponding production terminal is in use on E-4B advanced airborne comaand posts.  Development has Just been completed 
on a smaller and lighten version super high/extremely high frequency airborne terminal for EC-135 command post applica- 
tion.  This terminal wili weigh approximately 1,200 pounds in comparison to the existing 5,500 pound E-4B terminal. A 
Command Post Modem Processor development is included for control of simultaneous multiple channel communication through 
different satellite systems. A demonstration Space Laser Communications System was successfully completed <*t White 
Sands Missile Range for ground and airborne demonstration tests. A full one gigabit per second data rate link has been 
provided routinely from an EC-135 aircraft to a ground-based terminal^ Jj 
Design and fabrication is progressing on a Laser Space Measurement Unit* to fly in FY 198; on a host satellite to support 
data link acquisition and propagation tests. Lsboratory fabrication of extremely high frequency spacecraft technologies 
was accomplisned. These technologies, including satellite antenna and. processor components, and solid state amplifiers, 
will be neeJed In future generation military satellite communication systems for protection against electronic Jamming. 
A detailed program plan and technology roadmap was genersted in 1981 foe the Advanced Space Communications program 
reflecting the broadened program scope directed in 1990.  This program plan and technology roadmap were coordinated 
within the Department of Defense and represent the game plan for the expanded program. 

2*      FY 1982 Program: Multiple contractor efforts will be undertaken in FY 193?. to Identify and define specific system 
approaches for satellites *ni  payloade within the overall MILSATCOM architecture.  Specific emphasis will be on future 
military aatelllte communication« and data relay solutions for the strategic and tactical forces.  Fabrication and testing 
of extremely high frequency spacecraft and airborne terminal technologies will continue.  The Command Post Modem/Processor 
and the small super high frequency/extremely high frequency airborne terminal will be tested on an C-115 aircraft at 
Wright-Patterson AFB OH.  During tX  1982 tha LASE8C0M Program will initiate development of |_     J LASERC0M TEST terminal 
in response to 1981 congressional direction.  Development of th* 1ASERC0M Space Measurement Unit will continue for launch 
In FY 1984. Antenna, transmitter, and processor technology representing significant risk to the NILS TAR schedule aud 
cost will be initiated. 
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Program Element:  ff3431F Title: Advanced Space Communications 
DoD Mission Area:  Common User Ccganunicr.tlns #363 Budget Activity:  Intelligence end Communications #5 

3. FY 1983 Planning Program: An expanded program to define apace communications systems and develop technology will 
be implemented based on the coordinated prop i  plan and technology roadmap updated during FY 1982. Specific emphasis 

will continue on future military satellite r jminunications solutions for the strategic and tactical forces. The scope of 
the effort will, however, encompass the total space communications and data relay requirements of the Department of 
Defense, including near term strategies for transltloning selected combat forces' communications to the future extremely 

high and optical frequencies. Expanded development of extras* \y hlgi, frequency subsystems (i.e., processors, power 
amplifiers) for the satellite segment will take place following the constrained pace durlug prior fiscal years. Airborne 
testing will continue on the Command Post Modem/Processor and t*  small super high frequency/extremely high frequency 

terminal. Development will commence on satellite terminal technologies for aircraft application/installations. The 
LASERCOM Space Measurement Unit will be integrated onto its host spacecraft. Detailed design will be accomplished for 
a terminal for £ Jaireraft. The decrease from 63,400 to 53,300 fron last year's descriptive 

summary was due to program readjustments. 

4. FY 1984 Planned Program: Based on the space communications and data relay architectural and systems definition 

efforts of FY 1982, specific implementation objectives will be pursued to a next level of detailed design. Where 
possible, these detailed design efforts will be trausltloned to acquisition program elements or new program elements 
initiated.  Development and demonstration of key Ex.remely High Frequency technologies will continue.  The tactical 

aircraft terminal technology developments will accelerate. Airborne testing of the Command Pose Modem Processor and 
small Super High Frequency/Extremely High Frequency terminal will be completed. The laser Space« Measurement Unit payload 
will be tested with the host spacecraft. The LASERCOM terminal tor the f    test will be completed and tested.  Design 

for the operational retrofit of that terminal will begin. 

5. (U) Program to Completion:  This is a continuing technology development progEam. Component and communication 

subsystem development will continue to provide the requisite techniques, technologies, and concepts for future military 
satellite communications systems capable of surviving in the face of sophisticated electronic jamming environments. 

6. (ü) Milestones:  Not Applicable 

^'     W)    Resources:  Not Applicable 

8.  (U) Comparison with FY 1982 Descriptive Summary:  Not Applicable 
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Project: #1227 Title: Terminal Segment Technology 
Program Element:  #6343IF Tit7.e; Advanced Space Communications 

DoD Mission Area: Common User CotaaudlcatIons #363      Budget Activity: Intelligence and Communications #5 

IU) DETAILED BACKGROUND AND DESCRIPTION: The military services, the Coowunders-ln-Cbit f of the üaliied and Specified 
Commands, and the National Command Authorities require airborne command yost and bombs.i terminals that permit operation 
through designated satellite system! for command and control of United States force elements. Emphasis is placed upon 
increased survlvability, performance and reliability for Single Integrated Operations Plan execution and management, 
crisis management and contingency operations. This project evaluates space communications system airborne terminal 
requirements (Army has the ground terminal development responsibilities for the services) ami develops concepts to 
me«t these needs» evaluates the technology available to implement the concept and determines what additional technology 
development is required; conducts simulation and concept evaluation efforts; and assists operational systems in planning 
for evolutionary Improvements in capability. These efforts support development of an integrated oec of satellite 
communications capabilities for ail defense requirements and Insures that the technology development required to reduce 
risk is available prior to full scale development decisions. 

(U) RELATED ACTIVITIES;  This project supports the planning activity for evaluation of space communications systems, 
including the Air Force Satellite Communications System PE 33601F; the Defense Satellite Communication* System, PE 
33110F; and MILSTAR PE 3S603F satellite communications systems. The technology and systems planning are coordinated 
with Army and Navy terminal development efforts, In conjunction with the Defense Communications Agency/Military Satellite 
Communications System Office, which is responsible for overall architecture of satellite communications system* 
Direct coordination with the systems program offices is used tc insure responsive planning and to avoid overlap. 

(U) WORK PERFORMED BY:  This project is the responsibility of Air Force Systems Command, Rome Air Development Center, 
Griffiss AFB NY with support from Electronic Systems Division, Ranscom AFB, HA, end Air Force Wright Aeronautical 
Laboratories, Wright-Patterson AFB, OH.  Facilities supporting this project include the Communications Simulation anr* 
Evaluation Laboratory (CSEL) at Air Force Wright Aeronautical Laboratory, and flight vehicle te*t beds from Aeronautical 
Systess Divislot-', at Wright-Patterson AFB, OH. This project haj approximately 20 contracts active or planned' Major 
contractors include:  Raytheon Corporation, Wt/land, HA, tor command pojt terminals; Linkable Corporation, La Jolla, 
CA, for terminal modulator/demodulator and; Bali Brothers, Boulder, CO. for conforms! antennas.  Federal Contract 
Research Support i* provided by the HITRE Corporation,  Bedford, HA. 
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Project:  #1227 
Program Element: #63431F 

DoD Mission Atea: Common User Communications #363 

(in PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Ti tie"    Terminal Segment Technology 
Title: Advanced Space Communications 

Budget Activity:  Intelligence and Communications #5 

1. (U) FY 1981 and Prior AccomplishmentP: The Lincoln Experimental Satellites 8 and 9 ultra high frequency and 
extremely high frequency airborne terminals have been successfully demonstrated from an airborne platform. A Dual 
Frequency Terminal (extremely high and super high frequencies) for coi-^aad post aircraft was developed and testing 
completed. Development was completed c..• a small super hign frequeucy/exfreMily high frequency airborne terminal 
weighing approximately 1,200 pounds in comparison with an existing 5,500 pound terminal with similar performance. A 
Command Post Modem Processor development was included in the small terminal Sfor eventual control ol multichannel command 
post satellite communications. Development has been initiated on a super high frequency Conformal Aircraft Antenna to 
provide a low drag installation for potential replacement of parabolic dishes with protruding radomes. 

2. (U) FY 1982 Program: Th?. Command Post Modeut Processor and the ymall super high frequency/extremely high frequency 
airborne terminal development will be tested on a C-135 aircraft at Wright-Patterson AFB, OH. The super high frequency 
Conformal Airborne Antenna development will continue. Extremely high frequency terminal subsystems applicable to 
M1LSTAR will be initiated. These inc.- jde both dish and low profile antennas and multiple traveling wave tube and 
solid ßtate transmitters» 

3. (Ü) FY 1983 Planned Program: Airborne testing will continue on the Command Post Modem Processor and the small 
super higu frequency/extremely high frequency terminal  The supei high frequency Conformai Airborne Antenna will be 
integrated on the Wright-Patterson AF3 C-135 test aircraft fcr tests. Extremely hlgn frequency terminal Subsysteme 
for MILSTAR will be continued. Full scale development for the EHF terminal will then commence in PE 33601F, Air Force 
Satellite Communications System, loading to an operational capability in the Air Force's command post aircraft. 

ti"    (u) FV 1984 Planned Program: The expanded technology development program for strategic and tactical aircraft will 
continue. Flight testing of the Command Post Modem Processor, small super high frequency/extremely high frequency 
terminal, and super high frequency Conformal Antenna sill be completed.  Development cf an extremely high frequency 
'ow profile bomber terminal antenna wil) be initiated. 

5*  (y) Program to  Completion:  This is a continuing program. 

o,  (U) Milestones:  Not Applicable 
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Project:  #1227 
Program Element: #63431? 

DcD Mission Area; Common User Communications #363 

7.  (U}    Resources: 

RDT&F 

Title: Terminal Segment Technology 
Title; Advanced Space Communications 

Budget Activity: Intelligence and Communications #5 

Total 
FY 1961  FY 1982   FY 1983   FY 1984  Additional     Estimated 
Actual   Estimate  Estimate  Estimate to Completion  Cost  

8,000   12,500 8,000    11,000    Continuing   Not Applicable 

3.  (U) Comparison with FY 1982 Descriptive Summary: 

RDT&E 7,300 9,000 7,300 Continuing    Not Applicable 

The Increase from 7,300 in laat year's summary to 8,000 is due tu realigning some effort« within 
Project 1227. 
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Sroject: #2028 
Progran Element: #63431F 

DoD Mission Ares; Common User Communications #363 

Titie: Space Segmert Technology 
Title: Advanced Space Communications 
Budget Activity: Intelligence and Communications #5 

(U) DETAILED BACKGROUND AND DESCRIPTION: The military services, the Commanders-in-Chief of the unified and Specified 
Commands, and the National Command Authorities require global, secure, jam-resistant and survivable satellite communica- 
tion throughout the spectrum of war, including Single Integated Operations Plan execution and management, theater con- 
flict management, crisis management, and contingency operations. Satellites provide significant advantages in terms of 
survivablllty and global coverage without dependence upon foreign biased assets. This project develops configurations, 
subsystems, and component* for spacecraft to meet identified technology requirements of new or improved space communica- 
tion systems, development is initiated when a detailed systeci concept is prepared or when a new requirement is Identified 
which exceeds the capabilities of available technologies. Configuration development includes design of the space segment 
to provide increased survivablllty, connectivity, reliability and capacity. Space technology to support interference and 
jamming protection is addressed. Subsystem development Includes highly advanced Communications capabilities involving 
extremely high frequency and optical (Laser) technologies. Component development includes spacecraft communications 
amplifiers at the extremely high frequencies with increased power, spacecraft antennas, communication processors» and 
other component technology to improve reliability, capacity, flexibility, and Jam resistance. 

(Ü) RELATED ACTIVITIES:  The technology developed in thit, F*"°Jact is transition«* to operational space coiuaunications 
programs for implementation. The Air Force Satellite Communications Program. FE 336Ö1F, will use the technology and 
concept developments from this project to impleme.it Increased survivablllty, reliability and capability to satisfy the 
communications requirements of the Department of Defense's strategic force dements.  Future upgrades to the Defense 
Satellite Communications System will be based on technologies developed in this program element. The basic technologies 
for iosproved support of tactical forces will be developed within this project. 

(U) WORK PERFORMED BY:  1 is project is the responsibility of Air Force Systems Command, Space Division, Los Angeles, 
CA.  Supporting organizations include; Air Force Wright Aeronautical Laboratories, Wright-Patterson AFB, OH; Rome Air 
Development Center, Rome NY; and Air Fsrce Weapons Laboratory, Albuquerque, NM. This project has over 50 active or 
planned contracts. The major contractors are: McDonnell Douglas Aircraft Corporation, St. Louis, r"J», for the Space 
Laser Communications experiment; Raytheon Corporation, Wayland, MA, for space qualified communications processor; 
LNR Cotnnunications, Hauppauge, NY and Hughes Aircraft, Torrtnce, CA, for extremely high frequency (EHF) power ampHtiers 
and Sylvanla, Mountain View, CA, for a lamp purged laser. Federal Contiact Research Center support Is provid .! by the 
Aerospace Corporation, Lop Angeles, CA« 
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Project: #2028 
Program" Element:  #63431F 

DoD Mission Area: Common User Communications #363 

I    PROGRAM ACCOMPLI SHI IE NTS AND FUTURE PROGRAMS 

Title:  Space Segment Technology 
Title: Advanced Space Communications 

Budgec'Activity: Intelligence and Communication3 #5 

1. FY 1981 and Frier Accomplishments: The Lincoln Experimental Satellites 8 and 9 vere successfully 
launched (March 1976) and evaluated. Multi-year developments of extremely high frequency solid state satellite 
power amplifiers at 40 and 60 gigahertz were completed. Twenty gigahertz solid state amplifier development work has 
been started. A 20 gigahertz traveling-wave-tube amplifier development is continuing under a joint program with the 
National Aeronautic and Space Administration. Laboratory fabrication of other extrecely high frequency technologies 
was accomplished. T.*ae technologies include special anti-Jam and directional antennas, on-board processors, and 
other devices. The 60 gigahertz development has potential application for satellite-to-sat.illite crosslinks. Tha 
Sp&ce Laser Communications System successfully completed laboratory testing and was moved t# t.ie Whir;: Sands fissile 
Range for field testing. Flight and Ground tests at White Sandp were all successfully complet~e<£. Thfe success of this 
Laser Communications Flight Test program to date has Increased Air Force's assessment of the laser technology's readiness 

J The aircraft routinely operated with a 02a gigabit data link to a ground based term!rial. 
Design and fabrication was initiated on a Laser Space Measurement Unit to fly in FY 1984 on a host Batellire o support 
aoquisiton and propagation tests. 

2. F7 1982 Program: Particular emphasis will be on »he extremely high frequency and optical frequencies. Close 
coordination will be maintained with the Defense Communications Agency/Military Satellite Communications System Office 
and companion terminal technology efforts of the Army and Navy. Laboratory fabrication of extremely high frequency 
technologies for satellite applications will continue. Development of a LASERC0M terminal for the    _aircraft 
will begin pursuant to 1981 
for launch in FY 1984. 

:ongres8lonal direction. Development of ehe I.if.• r'.C0M Space Measurement Unit will continue 

3. FY 1985 Planned Program: An expanded technology development effort will be Initiated based on the program 
plan and technology roadmap developed in FY 1981. The development effort will concentrate on extremely high frequency 
technologies for satellite application such as null steering and time hopped narrow beam antenna*  on-board procecso.'s, 
advanced modulations, and aoild-state power amplifiers. Technology performance demonstrated as a result of this year's 
efforts has to be sufficient to support potential acquisition decisions for future satellite systems and payload® 
oeglnnlng in FY 1983 (see Project 2029). The Laser Comm Space Measurement Unit will be Integrated onto the host space- 
craft. The LASERC0M    Jterminal development will continue. 

4. FY 1984 Planned Pr^graa: Ektreadly high frequency satellite technology development will continue. The Laser 
Comm Space Measurement Unit payload w 11 be tested. The ^   j LAS^HCCM terminal will be tested and <*.eiig-. be^ua to 
retrofit the test terminal, -3 
5.  (U) Program to Completion:  This is a continuing program, 
tlons capacity and survlvabllfty in the space environment. 

Development efforts are focused upon increased coraunlca- 
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Project: »2026 
Program Element: #63431F 

DG'D Missljii Area: Common User Communications #363 

Title: Space Segment Technology 
Title: Advanced Space Communications 

Budget Activity: Intelligence and Communications #5 

6. (U) Milestones: Not Applicable 

If    (U) Resources: 
TJ  1981  FY 1>82   FY 1983   FY 1984   Additional 
Actual   Estimate  Estimate  Estimate  to Completion 

RDTSE 13,700 37,200 

8.     (U)    Comparison with FY 19B2 Daccriptlve Summary: 

32,400 30,200 Continuing 

Total 
Estimated 
Costa 

Not Applicable 

RDT&E 12,000 14 200 14,400 Continuing Not Applicable 

The 18,000 Increase fro«a last year's summary Is due tc realignment of thfc effort in Project 2028. Specifically, 
all i-.f the T^SKRCOM work is in Project 2028 instead of divided between Project 2028 and Project 2029. 
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Project: #2029 
Program Element: #63431F 

DoD Mission Area: Common User Communications #363 

Title: Systems Analyses/Demonstration 
Title: Advanced Space Communications 
Budget Activity: Intelligence and Communications #5 

(U) DETAILED BACKGROUND AND DESCRIPTION: This project addresses the systems esnect of future Military Satellite 
Communications System solutions (new systems and upgrades to existing systems). S?ace segment and terminal segment 
requirements identified by this project are pursued in Picject 1227 (Terminal Segment Technology) and Project 2028 
(Space Segment Technology). The basis of the system analyses performed In this project Is the architectural require- 
ments identified by the services working with the Defense Communications Agency/Military Satellite Communications 
System Office. A primary concentration at this point in time is future military satellite communications system 
solutions for the Department >£  Defense's strategic and tactics1 combat forces. This project Includes the 
integration of multiple technologies for ground based and orbital testing and evaluation. 

(U) RELATED ACTIVITIES: The successful accomplishment of this project calls for a close working relationship with the 
Defense Communications Agency/Military Satellite Communications System Office to insure the development efforts within 
advanced Space Communications are consistent with the evolving MILSATCOM architectural framework. Close coordination 
is also required with the Army for ground terminal developments and with the Navy for shipboard terminal development«3 

to Insure compatible future system solutions. Th# Defense Communications Agency/Military Satellite Communications System 
Office provides the necessary leadership and a forum for the coordination of service technology programs. 

i        WORK PERFORMED BY: Air Force Systems Command Space Division, Los Angeles, CA, is responsible for this project. 
Supporting organizations include Electronic Systems Division, Hanscom AFB, MA; and Lincoln Laboratory, Bedford, MA. 
Suppo^tirijj commands include Air Fores Communications Command, Scott AFB, IL, for operational planning, the Air Force 
Geophysics Laboratory, and Electronic Security Command, Kelly AFB, TX,f* 

"J Federal Contract Research Center support is provided Dy the Aerospace Corpora Lion Los Angeles, CA. 

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1*     FY 1981 and Prior Accomplishments: Air Force Systems Command personnel p&rrlcipated in tri-eervice working 
groups chaired by the Defense Communications Agency/Military Satellite Communications Systems Office to refine the 
details of the military satellite :ommunic«tions architecture (published as the "Framework for MILSATCOM develop- 
ment" in Nov 1970) and to  define tri-service compatible technology Jevelopcent goals to support the future 
(ciMcary satellite commonieations architecture (published as the "Technology Development Program Plan In Nov 1979). 
System approaches were investigated for providing a future military satellite communications capability for the 
Department of Defense's mobile/tactical forces.  Driving considerations for this future capability are; (1) highly 
}air resistant communications in combat environments in the face of A technically advance, experienced, and 
dedicated adversary, (2) operation throogft a nuclear disturb«^ atmcarmere, and (3) low probability of intercept 
cocuü-inications to minimize the probability or location and destruction. Lincoln Laboratory participated in thes« 
analyses and structured a development program to address key system technologies. Space Division accomplished a 
fiist issue of a "Technology Roadaap" and "Implementation Master Plan" to guide the Advanced Space Communications 
development programs  Electronic Security Command initiated a program \ 
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Project #2029 
Protram Element: #63431F 

DoD Mission Area: Common Tser Communications #363 

Title: Systems Analyses/Demonstration 
Title: Advanced Space Communications» 
Budget Activity: Intelligence and Communications #5 

2*     FY 1982 Program: The "Technology Roadmap" and "Implementation Master Plan" will be updated for the 
Advanced Space Communications program reflecting ehe broadened scope Initiated in FY 1980. Advanced concepts 
for future military satellite communications and data relay solutions will be explored for the strategic and 
tactical forces. Key technologies are being integrated both in breadboard and through simulation, to verify 
integrated perfor*nance characteristics of extremely high frequency MILSATCOM systems. Activities in this area 
are coordinated with the Army and Navy; advanced terminal development programs through tri-Service forums chaired 
by the Military Satellite Communications System Office. 

J 
3. FY 1983 Planned Program: An expanded program cf space communications system definitions and technology 
development will be implemented based on the coordinated program plan and technology roadmap updated during FY 1982. 
Specific emphasis will be on future military satellite communications solitlous for the strategic and tactical farces. 
The Scott of the effort will, however, encompass the total space communication** and data relay requirements of the 
Department of Defense. Performance measurements and assessment of Integrated extremely high frequency technologies 
will continue, as will the 

J 
4. FY 1984 Planned Program: Based on the space communications and data relay architectural and systems defini- 
tion efforts of FY 1983, specific implementation objectives will be pursued to a next level of detailed design. These 
detailed design efforts will he trjinsltloned to acquisition program elements or new program elements initiated. 
Performance meteucements and assessments of integrated extremely high frequency technologies will continue. 

5. (Ü) Program to Completion:  This Is a continuing systems analyses/demonstration project. 

6. (U) Milestones;  Not Applicable 

7. i) Resources: 

n '981 
Ac tue 1 

RDT&E 9,321 

8*  <u) Comparison with FY 1982 Descriptive Summary 

RCTaE 7,790 

FY 1982 
tstfoete 

16,451 

28,300 

total 
FY  1983        FY  1984        Additional Estimated 
Estimate      Estimate      to Completion      Costs 

11,949        12,734 

41,700 

Continuing 

Cont^nui g 

Hot Applicable 

Not Applicable 

TU« rsductlcn from 41,700 to 11,949 is due to realignment öf «one activities in FroJ^ct 2029.  S,>«clfleallv, ill uf 
the LASERCÖM work Is in Project 2028 Instead of divided between Project 2028 ann 202$.  Program leductlons are also 
reflected here. i 1114 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I64778F 
TOD Mission Area: Navigation and Position fixing, #361 

Title: Navatar Global Positioning System 
budget Activity:  Intelligence and Communications, #5 

RESOURCES (PROJECT LISTING):  ($ in thousands) 

PROJECT 
NUMBER TITLE 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 
?26,214 

FY 1982 
Eat'mate 
165,377 

FY 19o3 
Estimate 
"122,837 

FY 1984 
Estimate 
~9T^2T" 

Additional 
to Completion 11Ä7923". 

Total 
Estimated 
Costs 
1,089,578 

(U) BRIEF DESCRIPTION' OF PROGRAM ELEMENT AND MISSION NEED: This program element funds Air Force p*rti"lotion irj the 
joint program for Phase II, full-scale development, of the Navetar Global Positioning Systetr. Program Element 64/78F 
Navstar Global Positioning System reflects those funds previously reported (FY 1979 and prior) in Program Element 63421F 
Navstar Global Positioning System, Program Element 644/8P Navstar Global Positioning Sypte« Space (  Control Segments and 
Program Element 64778F Navstar Global Positioning System User Equipment. 

(U) Military forces need to know precise locrtlon U) tö enhance command and control and tc coordinate battle tactics 
and support; (2) to engage in strategic and tactic.nl warfare; (3) to maneuver efficiently in the battle area; (4) to 
provide accurate and timely fire support; and (5) to facilitate combat support. A global, common grid positioning %nd 
navigation system is required to increase both the accuracy and the availability of current weapon systems, especially 
at night and in adverse weather, thus Increasing their effectiveness. The Mission Element Need Statement was revalldated 
by the Secretary of Defense at Milestone II. The GPS satellites will also carry as a secondary pay load the Ir'*gratid 
Operational NUDET Detection System (IONDS) to detect and locate nuclear detonations. 

(U) BASIS FOR FY 1933 RDT&E REQUEST: C.ntiauos full scale development of ail thrue system segments (space, control and 
user equipment). Completes the buy of three additional first generation satellites to replenish the five-satellite 
developmental constellation. Operates the constellation to support both developmental testing of ueet equipment 
and the Navy's Fleet Ballistic Missile Improved Accuracy Program. The second and tblro replenishment satellites will be 
delivered In FY 1983 and vill be available tu maintain the 5-satellite conciliation to support testing and special 
limited  operations.  Fabrication of the operational satellite qualification test vehicle will continue. 

(U) The initial control ssgment will continue Zo  support the developmental satellite constellation until the operational 
control segment is available.  Software development for the operational control center will continue.  Hardware deliveries 
for the operational control segment will begin.  The dual-contractor competitive user equipment development will continue 
with e<;ulp»*nt being delivered for testing. Cose estimates are based on fixed price contracts covering full scale 
development of all three tyscem segments. 
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Program Elements  #6<»/78F 
DOD Mission Area: Navigation and Position Fixing. #361 

Title: Na/star Global Positioning Syatem (GPS) 
Budget Activity: Intelligence and Communications, *5 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 
Total 

FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Estimate Estimate Estimate t_o_ Completion Costs 

126,600 170,100 126,000 195,300 1,082,000 
78,600 108,400 To Be Determined 

14,700 14,700 

0* 
28 

102,000 
0 

149,300 
0 

To Be Determined 

To Be Determined 

To Be Determined 

RDT&E 
PROCUREMENT (MISSILE) 
MILITARY CONSTRUCTION 

(U) OTHER APPROPRIATION FUNDS: 

Procurement 
Program Element 35165F 
Mlesiies (Operational Satellites) 
(Quantity) 

Program Element 35164F 
Aircraft (User Seta) 
(Quantity) 
Other (Mirpack User Cets) 
(Quantity) 

Military Construction 
Progra* Element 35165F 

* The satellites for the Initial 18-satellite constellation will be bough: under a termination liability funded 
block buy starting in FY 82 with funds appropriated in Progra* El «merit 3135fF, Integrated Operational Nuclear 
Detonation Detection System. 

<u> DETAILED BACKGROUND AND DESCRIPTION;  Fundamental to the (successful aecapllahmem: of military functions is th^ 
«büity to precisely position friendly forces relative tc each other *-»d wi :h respect to enemy forces. Over the 
years, the Services have developed numerous positioning and navigation aids to satisfy specific requirements and to 
increase the effectiveness of weapon systems. Technologies available at the time these syateas were developed tended 
to limit the design and application of these "poa/nav*" aids to spec? fit purposes with only a minimum of Integration 
possible.  Further improvement In the military utility of these systaeis has been constrained by accuracy limits, 
extent of geographic coverage, dependence on foreign basing rights «nd other reasons. 

(U) Through extensive studies, snalyses «nd tests, the Services confirmed that a single, highly precise, satellite 
based positioning system could best satisfy the broad spectrum of the Department of Defense requirements document«.! In 
the Joint Chiefs of Staff Maater Navigation Plan. Thus, In December, 1973, the need for the system WAS affirmed through 
Che Defense Syuiems Acquisition Review Council Milestone I Rsviev.  Subsequent«v, the Defense Navigation Satellite Syatem, 

13,523 13,523 
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Program Element: #6UT?9F 

DOD Mission Area: Navigation and Position Fixing, #36l 
Title: Navstar Global Positioning System (GPS) 

Budget Activity: Intelligence and Communications, 05 

laier ramed the Navstar Global Positioning System, entered the concept validation phase (Phase I). The purpose of thi3 
phase was two-fold: (l) to validate that the technology was sufficiently mature to reasonably develop a system which 
could provide the required capability and (2) to demonstrate the military utility of this system. 

(U) A four satellite constellation was established in 19TÖ. Advanced development user seta were built and used in eleven 
different host vehicles in over ?00 separate tests to satisfy Phase I objectives. A thorough system cost estimate was 
prepared to identify the total acquisition and 15-year operational costs. Force effectiveness studies were performed by 
ell Services for a number of missions. All the Services indicated positive benefits through extensive military use of 
the system. The only technical question remaining at the end of Phase I was the expected lifetime of the satellite-borne 
atomic frequency standards. A thorough development program was then initiated to improve the atomic standard lifetime. 
Thereforev no major technical or operational issues caused undue concern at the Milestone II Review in June, 1979« 

(U) Concern about system acquisition cost was the only qualifying comment in the Secretary of Defense's approval to 
proceed into Phase II full scale development on August 2ht  1979. 

(U) This concern over cost wan subsequently manifested in a substantial reduction in approved program funding in the 
FY 198l President's Budget r !*tive to the funding required to implement the program as directed in Auguet, 1979» 
On May 23, 19ÖQ, the Secretary of defense approved a restructured program which matched the funding available. The 
major impacts of the restructured program were to delay deployment of an l8~aatellite constellation and to build to a 
constellation of l8 satellites instead of 2k,    However, the restructured program did provide a system which could 
readily accommodate future expansion to t. 2**-8atellife constellation. 

(U) Iii addition, the restructured program deferred incorporation of 3oae capabilities until after deployment of the 
l8-sateillte constellation. These deferred capabilities will not seriously impact the initial use of GPS but would 
adversely impact certain missions (operations in dense foliage, certain Jamming sce:urios and several naval miss ons) 
in ths long term if totally omitted. As a result» the first generation satellite developed during Phase I iL being mini- 
mal iy modified to increase the resistance of the satellite to nuclear effects, to add the capability to deny precision 
signals to adversaries and to laurch the satellite from the Space Shuttle. 

(U) The interim control segment to operetr ehe system during Phase II consists of a control center at Vandenb^rg AFB„ 
CA, four dispersed monitor stations and the Satellite Control Facility. This interim control center was upgraded in 
FY i9#2 to provide satellite control during launches of production spacecraft until the Operational Control Sc0*cnt, 
including the Navstar Control Center, is fully deployed and operational. Development of the Operational Control Segment 
is proceeding tou&rd establishment of a prime facility with greater reliaoility than the interim control center and 
some increased automation to reduce the nutpouer/ahill levels required. Construction of the; Navatar Control Center 
facility will begin in FY lyQk.    Development of the user equipment was not changed Kv the restructuring. 
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Program Element: J»6U77BF 

DOD Mission Area: Navigation and Position Fixing, #36l 
Title: Navstcr Global Positioning System (GPS) 

Budget Activity: Intelligence and Communications, #5 

(U) The program will provide an unlimited number of users with a combination of accuracy, Jaraming resistance, surviva- 
ability, coverage and force interoperability (through the common grid) far exceeding that of rny other navigation system. 
Suitably equipped United States/allied military users will be able to determine three-diuensional position (latitude/ 
longitude/altitude) to an accuracy of l6 meters or better spherical error probaole (50 percentile) and UO meters or bettei 
on a 95 percentile basis. 

(U) P.ELATED ACTIVITIES: The Joint program manager coordinates the supporting activities of the Army, Kar/, Marine Corps, 
Defense Mapping Agency, Department of Transportation and North Atlantic Treaty Organization through his deputies in the 
Joint Program Office. The use of the Global Positioning System for providing guidcr.ee corrections for tactical missiles 
is being separately explored under Program Element 63oOIF, Conventional Weapons Technology*  Investigation of advanced 
anti-Jaming technology is being conducted under Program Element 63203F, Advanced Avionics for Aircraft.  Program Element 
6I4778F also supports the Navy's Fleet Ballistic fassile Improved Accuracy Program (Program Element 11221N Fleet Ballistic 
Missile Systems). 

(U) The North Atlantic Treaty Organization Global Positioning System Project, a cooperative venture between the United 
States and nine other nations, provides information to these nations to assist in making decisions about adopting the 
system for military forces. 

(U) Full scale development of use- equipment is fun ted by all services under Program Element 6U778A/N/? 
NaYstar Global Positioning System for the Army, Navy, and Air Force, respectively. Acquisition is reflected in Prog-am 
Element 3516WN/F, all titled Navstar Global Positioning System User Equipment, and Program Element 35165F Navstar 
Global Positioning Sya+ua Space & Control Segments. 

(U) An Integrated Operational Nuclear Detonation Detection System pay load will be flown with the refui'Mshed qualifica- 
tion vehicle (Navstar 8) of the first generation satellites, on all three replenishment satellites (Navstars 9-11) and or 
all operational satellites.  Program Element 31357F, Integrated Operational Nuclear Detonation Detection System, funds 
these payloads.  A more powerful second stage launch capability is being acquired to provide the additional throwweight 
capability required by the addition of the nuclear detonation detection payload.  Expendable launch services (Atlas 
E/F) are funded under Program Element 35I19F, Space Boosters.  Space Shu'.tle launch»« are funded under Program Eleasent 
j')171F. Space Launch Support. 

(U) WORK PERFORMED BY:  The Joint Program Office is located at the Air Force Systems Command's Space Division, EX  Segundo, 
CA. The satellite contractor is Rockwell International/Space Operations and Satellite Systems Division, Seal Beach, CAj 
International Telephone *nd Teiegrap! , Nutley, NJ, is tne subcontractor for the navigation subsystem.  Aerospace Corp., 
El Segundo, CA, provides technical and *ngineeri*;g support.  Us**r equipment development is being performeu competitively 
by Magnavox Advanced Products Div., Torrance, CA, and Rock^ll International/Collins G'.vernment AvJoßics Div., Cedar 
Hapids, IA i lntermetrles, Cambridge, MA, '.« the independent uier equipment software verification/validation contractor. 
Operational Control Se£B*»nt development /deployment is being done by International Business Machines/Federal Systems 
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Program Element:  »64778F Title: Navstar Global Poa tlonlng System (GPS) 
DOD Hisslon Area: Navigation and Position Fixing, #361     Budget Activity:  Intelligence and Communications, #5 

Div., Gaithersburg, MD; Logicon, Long Beach, CA, is the independent software verification/validation contractor. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAM: 

1. (U) FY 1981 and Prior Accomplishments: User equipment has been tested on the C-141, UH-1H, F-4J «nd P-3 aircraft, 

wheeled and tracked vehicles, ships and manpacko. Actual testing has verified the positioning accuracy predicted for*the 
18-satellite system. Demonstrations of the effects of improved positioning accuracy on bomb delivery have yielded signi- 
ficant results. Inert 500-pound bombs (MK-32) dropped from Navy F-AJ aircraft have Impacted the target area with a 

several fold improvement in accurar., over current methods. Both straight-and-level and toss delivery modes have been 
used.  Improved weapon delivery accuracy with different crew« and aircraft in over 500 separate bomb deliveries has 
verified that the Global Positioning System itself is the prime source of Improvement. 

(U) Other demonstrations of the military value of precise positioning have included passive rendezvous similar to aerial 
refueling, simulated precision helicopter rescues, aircraft reconnaissance of a preselected ground point, simulated 
combined aircraft/ship antisubmarine operations and reduced visibility ship departures from harbor. Sets have been 
used In Service and Joint exercises (RIMPAC 80 and SOLIf SHIELD 81) with outstanding results. 

(U) North Atlantic Treaty Organization Project activities have included two successful flights of an aircraft set over 
the North Pole in s United Kingdoa aircraft.  The Project is developing standards for the development/production of 
user equipment to further rationalization, standardization and interoperability objectives. 

2' <U) *V 1982 rogram: The constellation will U maintained to support the Navy's Improved Accuracy Program and 
continued Global Positioning System user equipment testing. The launch of Navstar 7 on 18 December 1^81 was not succesa- 
ful due to Atlas booster failure.  This satellite was launched to replace Navstar * wtiicr has experienced malfunctions 
in its atomic frequency standards. Theae problems were amlyzad **d  corrected in Navstsr 3 aui subsequent satellites. 
Orbital operations with the modified atomic frequency standards has been excellent since Navstar 3 was launched in October 
1978, 

(U) fabrication ct  the three replenishment satellites (Navstars 9-11) will continue with Navstar 9 be!n& delivered-  The 
design of Block II satellite modifications to incorporate operational requirements and provide for shuttle launch will 
be completed.  Fabrication of the Block II quallf'cation test veulcle will begin.  The development and Integration of 

mission control function» for the control «cgment will continue with the software critical design revlaj. Uaer equipment 
development will con:inue with both contractors finishing critical design reviews of the user sets and their interfaces 
with the rest platforms. 

(U) The FY 1982 Navstar GPS President's Budget request for satellite procurement was sot approved by Congress.  The 
satellite« for the initial IB-satellite onstsilatlon will be nought under a termination liability funded block buy 
starting in Ft 19*2 using available funds appropriated in Program Bler*mt 31B7F, Integrated Operational Niclear 
Detonation Detection Svgtes* 
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Program Element:  I647/8F 
DOD Mission Area: Navigation and Position Flxfng, #361 

Title:  Navstar Global Positioning System (GPS) 

Budget Activity: Intelligence and Communications, #3 

3. (U) FY 1983 Planned Program:  Replenishment satellites, Navstars 10 and 11, will be rested and delivered ready for 
launch. Fabrication of the qualification test vehicle will be completed and testing #111 begin. Control segment 
development will continue with start of checkout of the master control station software. User equipment development 
will continue with integration of preproduction user equipment into Phase II host vehicles and start of development 
and initial operational test mid  evaluation. The minor changes in FY 1982 and FY 1983 RDT&E funding between this year's 
and last year's descriptive summaries were caused by a change in inflation escalation Indices. A delay In user equipment 
delivery caused the FY 1983 - FY 1984 test progr&m to be extended about eight conths, thus raising test and total program 

costs. 

4. (Ü)  FY 1984 Planned Program:  Uwer equlpnent Initial operational test and evaluation will be completed.  Baaed 

upon a tavorable Defense Systems Acquisition R.-view Council Milestone III, user equipment production will be authorized. 
Master control station software checkout will be completed. Qualification testing of the operational satellite will be 
completed before the first Shuttle launch. 

5. (U)  Program to Completion:  The Vandenberg Air ?orce Base Interim control center will support the first operational 

satellite launch with the shuttle In early FY 1986. Operational control segment development will culminate with 
combined development test and evaluation/Initial operational test and evaluation beginning in CY 1985. The jegn-ent 
will become operational in CY 1987.  Integration engineering for all remaining Air Force aircraft (other than the F-16 
and B-52 which are the initial test vehicles) will fee accomplished. 

6. (U) KUestoncs 

a. Defense Systems Acquisition Review Council Milestone II 
b. Begin Initial Operational Test and Evaluation 
c. Defense Systems Acquisition Review Cour.cil Milestone III 
d. First Shuttle Launch 
«.  Worldwide Three-dimensional Operational Capability (18 satellites) 

Previous Date* 

1Q CY 1983 
3Q CY 1983 
1Q CY 1985 
4Q CY 1987 

Current Date 

Jun 1979 
3Q CY 1983 
*4 CY 1984 

4Q CY 1985 
3Q CY 1988 

*  Dates presented in FY 1982 Descriptive Susaary er* shown If changed in FY 1983 Descriptive Summary. 

(Vf  Explsratlon oi Milestone Changes: The operation*! test and evaluation and Milestone III schedule changes resultei 
from cser equipment delivery delays caused by the Inability of the two contractors to meet the original contractual 
schedule.  The technical problems encountered, principally custom large seal« Integrated circuit design and fabrication, 
nave now been overcome. 
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Program Element: #6U7TQF 

DOD Mission Area: Navigation and Position Fixing, #36l 

7. (U) Resources: Not Applicable 

8. (U) Comparison vith FY 1982 Budget Data: 

FY 1981 change reflects actual obligations. 

Title: Navstar Positioning Systam (GPS) 
Budget Activity: Intelligence and Communicationst #5 

Total 

112! 
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Euüget Activity:  Intelligence and Communications, #5 
Program Element: #6UTT6F7 Eavatar Global Positioning System (GFS) 

Test and Evaluation Data 

1. Development Tt?t and Evaluation (DT&E); This Program Element covers the development of the Navstar Global 
Positioning System (GPS). Tha&e I testing has validated the system concept, identified preferred design parameters 
and demonstrated military utility.  In the space segment, six of the eight satellites procured from Rockwell Space 
Division for the Validation Phase (Phase I) have been launched. Five of these six are supporting user equipment 
testing. Because all of the clocks on Navstar 2 have failed, it is only being used for on orbit subsystem testing 
to provide design verification data. One of the two remaining Phase I satellites will be launched in December 19Ö1 
to better support testing for the Navy'p. Fleet Ballistic Missile Improved Accuracy Program. Iteer equipment testing 
with GPS providing 3-dimen3ional position and velocity data (four satellite coverage) began in January 1979* Testing 
with all platforms (C-lUl, P-3B, F-W, UH-1H and Army truck) prior to the Defense System Acquisition Review Council 
Milestone II in June 1979 demonstrated navigation and positioning accuracies within ten meters 50%  of the time. 
A GPS Phase I receiver has been integrated with an inertial müaaurement unit on a F-l»J aircraft. With_this system 
using only toss bombing techniques» l6 bombs were "dropped" on 3-o Aug l$8l. Bomb impacts were wlthin| 
of the aim point 50% of the time.  In addition, successful terrain following tests were flown this summer with a 
UH-1H helicopter equipped with a GPS receiver. The GPS equipped helicopter flew thru 3-dimensional stored way points 
(latitude, longitude, altitude). These way points were computed by adding a preselected clearance to points from a 
terrain contour map« User equipment testing and demonstrations with Phase I sets have also been done under a ten 
nation North Atlantic Treaty Organisation Memorandum of Understanding as well as the program DT&E. A "low cost" set 
has twice (Sep I960 and Sep 19&l) navigated 3uccessfully over the North Pole in a United Kingdom aircraft. A GPS 
set is also scheduled to be tested on a French maritime patrol aircraft in the fall of 19Ö1«  DT*5 of the space 
and ground control segments will be limited to refining further the effects of seasonal variation? on satellite 
ephemeris predictions and determining tho long term reliability of the space segment. 

2. (U) Operational Test and Evaluation (OT&E): During the GPS Validation Phase (Phase I) completed in May 1979, 
tests were conducted by the Space Division (SD) to dsmenstrate some of the system's military applications, such as 
coordinate tombing, passive rendevous, special ^nti-Jam performance, approach to landing, Army land operations, 
and coordinnteu sea operations.  Four satellies were used in the final Phase 1 testing stages. Testing was conducted 
at Yume. Proving Ground, AZ, and San Clemente Island Test Area, CA. Th» Air Force Test and ^valuation Center (AFTEC) 
monitored selected portion of the Phase I user equlpmfcut testing and provided an Independent assessment for use 
in the Milestone II program review. No operational deficiencies were noted by AFTEC that would preclude transi- 
ttoning to the full-scale engineering development (FSED) phase.  Pr&se I contrectora were Magnavox. Texas Instruments, 
Rockwell International Cedar Rapids Division, Rockwell International Satellite Systems Division, and General Dynamics 
Electronic« Division. 
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(U) In the Full-Sca?,e Engineering Development (FSED) Phase (Phase II) of the program, Air Force Test and Evaluation 
Center (AFTEC) will be the executive test agency for axl Global Positioning System (3PS) operational test and eval- 
uation (OT&E). Multi-service OT&E will be conducted on user equipment ana the control segment, while the space 
3efei.ient testing will be primarily an Air Force effort. 

(U) The user equipment OT&E is scheduled from mid-April 1963 through early July 1984« The Array, &*vy, Marine Corps, 
and North Atlantic Treaty Organization (NATO) will participate in the operational testing of the user equipment in a 
broad range of uilitary applications» Ustr equipment testing will include several months of combined developmental 
and operational test, and evaluation (DT&E/OTiE) followe-i by a period of dedicated OT&E for each vehicle prior to the 
Defense Systems Acquisition Review Council (DSARC) Milestone III review. This testing is intended to provide the 
independent OT&E input for a user equipmeLt production decision. Primary test vehicles wixl be: B-52, F-l6, P-3C, 
and A-6 aircraft, Aircraft Carrier, Attack Submarine, Army Tank, UH-60 Helicopter, and & manpacr. Operator and 
maintenance personnel will be drawn from operational units. Primary test locations will be Yuma Proving Ground AZ, 
Nellis AFB NV, Eglin AFB FL, Ft Carson CO, and tt s San Clement* Island Test area CA.  Phase II user equipment 
contractors are Magnavox and Rockwell International Cedar Rapids Division. 

(U) Control segiii*rnt OT&E will begin in April 19Ö5 and extend to approximately January 19Ö7» A period of combinei 
DT&E/OT&E followed by a dedicated 90-day OT&E is planned. Qualified satellite command and control operators and 
rcaintain^rs from the Strategic Air Command (SAC), the control segment operating comm&nd, viil perform the 90-day 
IOT&E. Soli control segment contractor is International Business Machine. 

(U) Space segment testing consists of an operational assessment using DT&E generated data. The report, based m 
the current limited constellation of four development satellites with functioning atomic time standards, *ill support 
a status review scheduled for February 1982.  Specific areas to b* addressed l*i rpace segment öT&fc: include surviv- 
ability, operability, selective availability» and the effects of catellite outages on system accuracies. Sole space 
segment contractor is Rockwell International. 

(U) Overall NAVSTAR GPS OT&E objectives are to: 

a. (U)  Evaluate GPS performance in a spectrum of missions ii. representative vehicles for Army» Navy, Air Fierce, 
Marine Corps application. These include a<r, land, and water ravigation, ordnance delivery, rendevous, and landing 
approaches in both passive and hostile environment,;* 

b. (U)  Evaluate GPS performance when operateu Hid maintained by Air Force, Army, Nevy, and Maria* Corps opera- 
tional and maintenance personnel. 

c. (U)  Identify and track deficiencies and improvement's. 
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3.  (U> System Characteristics: 

Characteristic 

Thre^-Dimensional Position Accuracy 

Three-Dimensional Velocity Accuracy 
Time Transfer 
Active Satellites on Orbit 
Satellite Coverage 
Clock Stability 
Satellite Mean Mission Duration 

NOTES: 

Objective 

16 meters 
{50%  of the tine) 
0.1 meters/second 
10x10-9 second 
18 
2k  hours/day world-wide 
2xl0-13 

6 years 

Demonstrated 

11.1 meters (Note l) 

0.12 meters/second 
25 x 10 -9 second (Note 2) 
5 
k  hours/aay over test area 
2xl0-13 
3 years  (not valid for 
projections)   (Not* 3) 

1. (U) Accuracy is within 11,1 meters 50% of the tiiaa and 22 mete   3 90* of the time with test constellation 
spacing the same as a 2l4-sateilite constellation.    The l6 meter objective (l8 satellites) corresponds 
to 10 meters (2U satellites). 

2. (U) The standard deviation of the synchronization error is 25 nanoseconds. 
3. (U)  Phase I spacecraft have a design mean mission duration of *4.6 years.    The spacecraft in orbit nre 

supporting testing in spite of several clock failures.    Fixe* implemented on Navntars 3-6 and inftailed 
on the two remaining Phase I  spacecraft are expected to permit achieving the U,6 year mean mission 
duration. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: I31324F 
DOD Mission Are«: General Defense Intelligence Programs, #312 

Title:  FOREST GREEN 
Budget Activity:  Intelligence and 

Commurlcations, #5 

(u) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Title 
Project 
Number 

FY 1981 
Actual 

FY 1982 
Estimate 

TOTAL FOR PROGRAM ELEMENT ?8,494 21,200 

FY 1983 
Estimate 

31,802 

FY 1984 
Estimate 

41,627 

Additional to 
 Completion 

Continuing 

Total Estimated 
Costs 

Not Applicable 

I    BRIEF DESCRIPTION QV  ELBMKKT AND MISSION NEED:  The principle objective of the RDT4E program is to improve the 

meet specific requirements. The Rt/TaR effort is directed at the development of new scientific sensors, collection devices 
and analytical techniques to satisfy specific 

BASIS FOR FY 1983 RDT&E REQUEST: This program will support continuing development efforts to ioprove 
and modernize the collection, analytical, and evaluation systems' land to reduce operating costs while Improv- 
ing performance. 

J 
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Prograa Element:  I31324F 
DoD Mission Area: General Defense Intelligence Programs, #312 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY 

FY 1981 
FY 1982 
Estimate 

15.S75 

(Ü) OTHER APPROPRIATION FUNDS: 

20,334 

FY 1983 
Estimate 

29,168 

Title: Forest Green 
Budget Activity: Intelligence and 

Communications, #5 

FY 1984 
Estimate 

*    Missile Procurement is for procurement and Integration 

**     Other procurement Includes peripherals/software for the headquarters \ 

Additional to 
Completion 

Continuing 

Total Estimate 
Costs 

Not Applicable 

Procurement 
Missile * 1,401 2,070 4,988 1,381 Continuing Not Applicable 
Other ** 2,912 10,265 11,290 6,406 Continuing Not Applicable 

Operation 6 Maintenance*** 9,34/ 7,300 10,344 12,432 Contluulng Not Applicable 

** '  O&M funds include tollow-on support for the interli 
tlC'fl of nevly developed systems and equipment, and 

Jtechnique, operational test tad  evalu 
station operations. 
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Progrfto Element: I31324F 
DOD Mission Area: General Defense Intelligence Program, #312 

Ti tle:  FOREST GREEN 
Budget Activity: Intelligence and 

Communications, #5 

DETAILED BACKGROUND AND DESCRIPTION: This is a continuing program to improve the^ 

J 
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Prograa Element: #31324F 
DoD Miedion Are«: General Defense Intelligence Pr>gr&a, #312 

RELATED ACTIVITIES: 

Title: ?oreat Green 
Budget Activity:  Intelligence and 

CottBunlcations, #S 

WORK PERFORMED BY: 

J 
PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

\. FY  1981 and Prior AccoBfrlUh—nte: 
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Progra« Eleaent:  I31324F 
DOD Mission Ares: General Defense Intelligence Progrsas, #312 

Title:  FOREST GREEN 
Budget Activity:  Intelligence and 
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Progrsoi Element:  #31324F 
DOD Mission Are«: General Defense Intelligence Programs, #312 

Title; * OREST GREEN 
Budget. Activity:  Intelligence and 

Communications,_#5 

I 

J 
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Progre« Element: #31324? Title: FOREST GREEN 
DOO Mission *cee:  Genere1 Defense Intelligence Progreas, #312 Budget Activity:  Intelligence end 

^ COMlunlcatlon», #5 

II,  196: F1*nn<d Progreeu 
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Progra« Element:  ni324F 
DöD Mission Ar«a: General Deiensu Intelligence, #312 

Titi-s: FOREST GREEN 
Budget Activity:  Intelligence and 

Coasminlcst ions", #5 

3. FY 1983 Plsnned Program:  Major eftorts lnltlscsfl m jhrlor year» will be continued. 

1 

... FY 196» Planned Program:  Rfforts initiated 1« FY 1982 and 1983 will continue. 
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Progr«« Element:  »31324P Title:  FOREST GREEK 
DOD Mi«»Jon Are«: General Defence Intelligence ProgrsM, #312 Budget Activity:  Intelligence «i*d 

Co—lunlcetlone, #5 
5. (U) PROGRAM TO COMPLETION: Thi« la a continuing progr««. 

6. (U) Milestone«:  Not Applicable 
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FY 1983 RDTÄE DESCRIPTIVE SUMMARY 

Program Element: #3Jjb7r/^?433F 

DoD Mission Area: General defense Intelligence Programs. #31? 
Strategic Surveillance and Warning?"l332 

(U)RESOURCES (PROJECT LISTING):  (* in thousands) 

Title 

Title:  Integrated Operational NUDETS 
Detectior System \IONDST 

Büdget Activity:  intelligence and 
Communications, #5 

Strategic Programs,~#3 

Project 
Number 

FY 1981 
Actual 

FY 198? 
Estimate 

TOTAL FOR PROGRAM ELEMENT 
31357F 0 4k500 
124J3F 4,000 6,974 

FY 1983 
Estimate 

1,996 
19,885 

FY 1984 
Estimate 

1,099 
9,470 

Additional 
to Completion 

Continuing 
Continuing 

Total 
Estimated 
Costs 

Not  Applicable 
Not Aoplicab'O 

Development   of  an   Integrated Operational   Nuclear   Detonation  Detection 
lis element.    The  IONDS  is  being developed to provide a   co*t1*1i>* to  detect, 

real   time tactical   nuclear   detonations   on  a  global  basts,     IONDS  i;!ll   provide  data  to 
2 The pro-am plan calls 

'BRIEF DESCRIPTION 07 CLEMENT AND MISSION NEED: 
System iflONDS)   is  being  puTsued  in" 
locate   and    »Dort   in   '«ear 
satisfy^ 
for  tensors  on*" Jand NAVSTAR  Global  Positioning  System (GPS)   satellites and ground readout  and 
display equipment for several users: the National Command Authorities, commanders of theaters and unified/spectfied 
commands, Air  Force Technical Applications Center, and others as may be designated.   £_ 

, support   are  the  primary  wartime   benefits   of   data 
derived f»om the IONOS sensor  network. 

BASIS FOR FY 1983 RDT&E REQUEST: The FY 1983 program will support integration of IONDS sensors on NAVSTA* Global 
"FositiolThg System (GPS) satellites and continues development of a prototype user terminal, a sate! lite-to-satel lite 
data crosslink,  and an (_ J sensor.    The data crosslink will  assure transmission JV   IONDS data 
in neai   real  time on a global  basis and the sensor will   improve IONDS location accuracy to provide aL • 
st?ike/damayt assessment capability. 

(U/COMPARISON WITH FY 198? DESCRIPTIVE SUMMARY: 

31357F 

12433F 

ROUE 
Msl  Prcc 
RDTAE 
Other Proc 

FY 1981 

4,000 

(tl)OTKER APPROPRIATION FUNDS: 
Missile Procurement    [>F 31357F) 
Other Procurement        (PE 12433F) 

FY 198? 
Estimate 

4.5AÖ 
16,435 
7,000 

15,,35 

FY 1983 
Estimate 

22,526 
2,900 

11,300 

22,455 

KY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 

20,CM 
21 „2*3 

Continuing 
Continuing 

Wot Applicable 
Not Applicable 
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program Element: »31357F/12433F 

DoD Mission Area: General Defense Intelligence Programs, #312 
Strategic Surveillance and Warning, #33? 

Title: Integrated Operational NUDETS 
Detection System (IONDS) 

Budget Activity: Intelligence and 

Communications/ #5 
Strategic Programr, #3 

DETAILED BACKGROUND .\HD DESCRIPTION; The U.S. nuclear detonations (NUDETS) reporting system is comprised of sensors and 
reporting elements which were developed primarily tor technical intelligence reporting. The effectiveness of these 

systems in reporting NUDET events during limited or general war will degrade rapidly during the opening phases of an 
attack. The objective of this program io to remove deficiencies rejulting from Soviet technological advances and 
limitations inherent in current U.S. surveillance systems. A study was performed in FY 1975 by Air Force Systems 
Command, with Strategic Air Command, Aerospace Defense Command, and Air Force Technical Applications Center (AFTAC) 
participation, to evaluate current systems and determine sensor capabilities required to provide the National Command 
Authorities (NCA) information on which to base the election of appropriate trans attack responses and to support 
Affective strategic f-cce management during all phif-es of a nuclear conflict« The stuSy concluded the:, & highly 
survxvabiu nuclear detonation system is r^quirad to enhance the ability of the NCA and theater commander** to assess the 
nature of attacks on the Continental United States and on our overseas forces.  Al Jspace based nuclear 
detonation detection and diagnostic system exists today.  This system consists of radiation detection sensors onj 

j satellites, bhangtuaters on other program satellites, and ground element9 of the r   and the 

.satellites as replacement satellites 
JNTTDET detection and location data to 

Satellite Control Facility.  Bhangmeters wil_l be deployed on 
are required.  Of the current systems, the    provides 
the NCA, designated Commanders-in-Chief, and other users. 

_j Current space assets will be combined with additional resources, 
where practical, to partially satisfy NCA and theater NUDET surveillance requirements, while continuing to provide 
limited data for ! The IONDS system, as planned, will consist of improved sensora on    and 
sensors on Global Positioning System (GPS) satellites with ground/airborne readout and processing equipment for the 
system users. In FY 1976 a connected effort, by Ford Aerospace and Electronics Co., evaluated parametrically how 
best to accomplish the IONDS requirements and then produced a system design definition. Concurrently, t contract 
with Rockwell International defined the GPS interface modification requirements to support IONDS. Rockwell Inter- 
national completed the contract to identify specific interface and subsystem designs for IONDS and performed testing 
to validate that there would be no mission impact on GPS satellites incorporating IONDS subsystems. 

RELATED ACTIVITIES: Development of the IONDS was previously pursued under Program Element (P.E.) 12433F in FY 1978 

and P.E. 63435F in FY 1979 and FY 1980.  NUDET sensora are currently deployed on*" J and 
improved sensors will be deployed on those satellites as IONDS becomes operational. As an interim step in achieving 
the IONDS full operational capability, sensors were^deployed on satellites of the ^_ 

starting with the(     satellite launch in IONDS sensors ar* planned for deployment on GPS (P.E. 64778F) as 
early as the launch of the refurbished Qualification Test Vehicle in FY 1982. Development and production of the 
NUDET sensors for IONDS/GPS is being funded by the Department of Energy, witu aupport from 
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Program Element: »313577/12433F 

DoD Mission Area: General Defense Intelligence Programs, $312 
Strategic Surveillance and Warning, »33? 

Titi^: Integrated Operational NUDETS 
Detection System (IONDS) 

Budget Activity: Intelligence and 
Communications, »5 

Strategic Programs, #3 

(U)WORK PERFORMED BY:  Development and procurement is accomplished by Hq Spac« Division, Los Angeles, Cf\  with the assist- 
ance of the Air Force Technical Applications Centar, Patrick AFB, PI.  Rockwell International, Downey, Ca completed 
prelxainary Global Positioning System/IONDS interface studies during FY 1976 and is currently under contract to 
integrate IONDS sensors on GPS satellites.  Ford Aerospace and Electronics Co., Palo Alto, Ca performed System 

Definition Studies in Fx 1976 and is continuing to provide systems engineering support.  Sandia Corporation, 
Albuquerque, NM will develop and produce the  nuclear detonations sensors. 

(U)PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U'FY fC£1 asvi Prior Aou-afa^ i'Sntf^ttfT I* r0*|oru.e t> an tsvojv^ng requir iment for an increased rtUDET detection 
capability, an IONDS/NfV3TAR GPS fttudy was performed by the VAVSTAR GPS payload contractor under Project 2124 of 
P.E. 63424F in FY 1975. This study concluded th.t a relatively simple sensor package could be accommodated 
within the weight, power, and physical constraint», of the predicted GPS Phase II satellites. In FY 1976 Ford Aerospace 
and Electronics Co. conducted a contracted study to parametrically explore feasible alternatives to performing the 
IONDS task. This study also sized the system and produced a preliminary design definition. Also in FY 1976, Rockwell 
International conducted a study to further define the IONDS/GPS interface requirements. A study was also performed 
to define performance and costs for a change to the GPS launch vehicle if one is required because of increased weight 
from the incorporation of secondary payloads on the GPS Phase II satellites. Contract work with Rockwell continued in 
FY 1977 to uodify the GPS Development Test Vehicle to include the IONDS payloads and perform integrated functional and 
electromagnetic compatibility tests at the spacecraft level. This effort was time phased to ott completed prior to 
the generation of the GPS Request for Proposal for the PY 1979 buy of satellites. Integrated functional and thermal 
vacuum tests using qualification model sensors have been performed. During FY 1978 a single channel IONDS receiving 
terminal was delivered by Ford Aerospace and specificationr for th i prototype operational receiving terminal 
(8 channel/8 satellite) were developed. During FY 1979 a positive decision was made relative to the incorporation of 
?n IONDS flight payload ou the GPS Qualification Test Vehicle (QTV) satellite. With that decision, integration of the 
IONDS payload onto the QTV was initiated and tests performed. Long lead items were procured for inclusion of IONDS on 
GPS satellites to be purchased in FY 1979. 

During FY 1979, qualification testing of the IONDS payload on the GPS QTV was completed. Based upon these and prior 
test result a, the decision to deploy IONDS on the full GPS constellation was made at the GP? Defense Systems Acqui- 
sition Review Council II in June 1979. The IONLS program was transferred to the General Defense Intelligence Program 
early in FY 1980 with the now program element 31357F. This transfer was rec«mended by OME, supported by Air Force 
Intelligence, and agreed to by the Secretary of Defense in December 1979. The birector of Central Intelligence 
identified funding to support integration of the IONDS sensors on the GPS satellites. Design changes for the 

incorporation of IONDS on the GPS Phase II satellites were developed ar*d modifications were maa« on unlaunchel 
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Program Element: »31357F/12433F 

DoD Mission Area: General Defense Intelligence Programs, »312 
Strategic Surveillance and Warning, 1332 

Title: Integrated Operational NUDETS 
Detection System (IONDS) 

Budget Activity: Intelligence and 

Communications, #5 
Strategic Programs, #3 

satellites, as required. Program elemert 12433F was reactivated to support development of the data cross-link 
subsystem, the EMP sensor, and development of the receiving terminal.  The terminal will be designed to be compatible 
with the E-4B and EC- 135 airborne command posts and ground based con^and centers. 

2. (U)FY 1982 Planned Program: A competitive selection of a contractor for development of the IONDS or>erational 
ground/airborne receiving terminal will be made and a contract awarded the winner in FY 1982. Preparations will 
continue for launch of IONDS sensors on GPS Phase II satellites, beginning late in the fiscal year. Development of 
the data cross-link will be completer) during this year. 

j, FY 1983 Planned Program: baer terminal development will saatlniM as will launch of an IONDS sensor to complete 
launch of the Phase II block of satellites. Procurement and integration of cross-link units will be incorporated with 
the IONDS aenaor units or- each satellite. FY 1983 fundinq increase over last year supports further development of a 
satellite-to-satellite data crosslink, an' jsensor for[ strike/damage assessment, 
ard engineering design of user terminal interfaces with EC-135 and E-4B commard post aircraft. 

4. (U)FY 1984 Planned Program:  Testing of the IONDS prototype terminal on an EC-135 will be completed.   Procurement 

of operational user terminals will continue, with delivery for aircraft integration planned for rf 1985. Integration 
of IONDS aensors onto NAVSTAR GPS operational satellites will continue. 

5. (U)Program to Completion: This is a continuing program. Design and development activities are keyed to the GPS 
schedule. The Initial Operational Capability (IOC) will be achieved when 12 IONDS configvred GPS satellites are on 

orbit. 

6. (U)Milestones:  Not applicable. 
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Vi  1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: I33110F Title: Defense Satellite Communications System 
DOD Mission Area: Common User Communlcatione, #323   Budget Activity: Intelligence and Communications, #5 

(U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number    Title 

TOTAL FOR PROGRAM ELEMENT 

Total 

FY 1981  FY 19C2    FY 1983   Tl  198«    Additional    Estimated 
Actual   Estimate   Estimate  Estimate  to Completion  Cost 

35,093   40,149 X»,12« 25,815 Continuing   Not Applicable 

pi) BRIEF DESCRIPTION OF ELEMENT AND MISSION XEED:  The Defen.c Satellit* Coc^unlcatioRJ Systeu has be^n 

developed to provide super high frequency satellite communications for secure voice and ulgh data late transmission*. 
It satisfies the unique and vital national security communications requirements of worldwide military coamand and 
control, crisis management, and relay of intelligence and early warning data, treaty tror.itoring and surveillance 

information, and diplomatic traffic. Specifically, the Defense Satellite Communications Pastern supports the National 
Command authorities, the Worldwide Military Command and Control System, the Defense Communications System, the 
Diplomatic Telecommunications Service, the White House Communications Agency and mobile forces of all Services. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: This request includes funds to continue Defense Satellite Communications System 
III full scale development, first lime integration associated with expendable launch vehicle? and the Space Shuttle 

and storage of DSCS spacecraft. An Improvement program designed to enhance high level trav< llnf wave tube amplifier 
reliability and efficiency will start. Other satellite improvements that have the potential of significantly 
enhancing performance will be investigated. Cost estimates are based on contractor proposals and other Inputs, and 

program office estimating relationships. 

(U) COMPARISON WITH FY '982 DESCRIPTIVE SUMMARY: 

FY 1981 

RÜT&E 

Procurement (missile) 
(other) 

33,094 

80,489 
6,278 

,Y 1982 

Estimate 

40,300 

129,9^4 
2,220 

FY 1983 
Estimate 

32,100 

2U.A46 
2,872 

FY  1984 
Estl<t»te 

Additional 

to Completion 

Continuing 

Continuing 
Continuity 

Total 
Estimated 

Costs 

Not Applicable 

Not Applicable 
Not Applicable 
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Program Element: »33110? 
DOD Mission Area:  Cociton User Comotunlcatlons, #323 

Title: Defense Satellite Communications System 
Budget Activity: Intelligence and Communications, #5 

(U) OTHKK APPROPRIATION FUNDS: 

Procurement (missile) 
(Quantity) 

Procurement (other) 

Military Construction 

Operation and Maintenance 

itary Personnel 

FY 1981 
Actual 

80,500 
(I) 

6/278 

4,820 

6,810 

4,275 

FY 1982 
Estimate 

129, 614 
(2) 

2,205 

4,260 

12,5*2 

4,302 

FY 1983 
Estimate 

192,900 
(2) 

2,649 

6,750 

13,884 

6,877 

FY 1984 
Estimate 

89,900 
(0) 

3,058 

i,319 

13,795 

9,619 

Additional to 
Completion 

Continuing 
(7) 

Continuing 

Continuing 

Continuing 

Continuing 

Total Estimated 
 Cofct  

Not Applicable 
(12) 

Not Applicable 

Not Applicable 

Not Applicable 

Nor. Applicable 

(U) DETAILED BACKGROUND ANT DESCRIPTION: The naed for an operational Super H;gh Frequency satellite communications 
system to provide secure, wideband connectivity evolved as an outcome of satellite communications experiments conducted 
in the early-1960s when the initial Defense Communication« Satellite Program or Defense Satellite Communications 
System Phase 1 was approved. The Defense Satellite Communications S/stem Phase I, originally Intended as a research 
and development demonstration, provided limited operational point-to-point service between 1967 and 1973, confirming 
the utility of satellite communications. However, several Phase I performance limitations, including channel capacity 
and orbital position drit> (due to the sub-synchronous orbit), led to approval of Defense Satellite Communications 
Systeta Phase 11 in 1969.  Defense Satellite Communications System I satellites were developed to establish sn opera- 
tional Super High Frequency com.jnlcatIons system to support mllltiry satellite communications requirements into the 
early 1980s. Tie authorized space segment consist» of four operational and two in-orblt spare satellites in 
geosynchronous orolts. Based on validated user requirements, and the growing electronic countermeeiures threat, the 
Defense Satellite Communications System Phase HI satellite concept was approved In 1974.  Defense Satellite Communica- 
tions Syar.eir III will replenish DSCS II satellites and provide a tw> fold increase in capacity; unique s^ot, area, 
and earth coverige; and the capability to reallocate power and bandwidth to satisfy dynamic user connectivity require- 
ments in an electro lie jamming and/or nuclear environment. 

Major commitments have been oa4e in the Defense Satellite Communications System terminal segment. The Navy Is acquiring 
Super High Frequency ship terminal» and the Air Force has installed a terminal on the Advance! \lrborne Command Fest. 
IT addition, about four hundred transpoftable terminals for the Ground Mobile Forces will be employed to establish high 
capacity links within and between units of the Army, Air Force and ilarlne Corps. 
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Program Element:  I33110F Title: Defense Satellite Communications System 
HOD Mission Are«: Common User Communications, #323    Budget Activity:  Intelligence and Communications, #5 

(U) RELATED ACTIVITIES: The Defense Communications Agency is responsible for oversll Defense Satellite Communications 
System program management» system engineering, and Satellit« operational direction. The military departments are re- 
sponsible for Individual elements of the system. The Army budgets, develops, and procures ground terminals under Program 
Element 33142A, Defense Satellite Communications System. The Navy performs these functions for shipbome terminals 
under Program Element 33109N, Satellite Communications System* In addition to its responsibility for the space segment, 
the Air Force develops «.ad Integrate* airborne terminal* under Program Element 64723F and Program Element 11312F, Advanced 
Airborne Command Post, and provides launch t jrvicos for the Ti*an III launch vehicle under Program Element 35119F, Space 
Boosters. The Inertial Upper Stage, to be ude.i for  ,ur.~,h with the Titan 111(3* )D and Space Shuttle, is being developed 
by the Air Force under Program Element 63411?. Ire. %1  Upper Stage procurement, Inertial Upper Stage recurring integra- 
tion, and Space Shuttle launch support will be .'"-.-, ^d under Program Element 35171?, Space Launch Support. Development 
of an Air Force Satellite Comounicattcac Sy« m Single Channel Transponder for incorporation on the Defense Satellite. 
Communications System III iu funded under Progr « Element 33601F. The Advance Space Communications Program, Program 
Element 63431F, evaluates, develops, and demonstrates evolutionary communication satellite technologies for future 
'".frtti.e ccntmuntcattona satellite programs. 

^u-' W0Ff rgRFOBKEü BY; The Air Force Space Division, Los Angeles, CA, is responsible for the space segment of the 
Defense Satellite Communications System. TRW, Redondo Beach, CA, Is the prime contractor for ttu design, fabrication, 
teat and integration of Defense Satellite Communications System Phaae II satellites. The *3artln-Marietta Corporation, 
Denver, CO, is the prime contractor fcr the Titan III launch vehicle. General Electric Company, Valley Forge, PA, la 
the full acale engineering development and production contractor tor the DSCS III spacecraft. Booing Aerospace Division, 
Seattle, WA, la developing ;he Inertial Upper Stage. The Aerospace Corporation, El Segundo, CA, provides general systems 
engineering/technical direction tc the Air Force Space Division System Program Office. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

l-    (U) FY 1981 *nd Prior Accomplishments: Tc demonstrate the feasibility of a military satellite communications system, 
twenty-six Initial Defense Communication* Satellite Prograa satellites were placed in near synchronous orbit during 
1966-1963 and provided limited operational point-to-point service Into 1973. The follow-on Defense Satellite Communica- 
tloua System II program, which wae atarted in 1969, now provides an operational Super High Frequency military satellite 
communlcatioue eyatea. Since 1971, a total of fourteen Defense Satellite Communlcatlona Syatem II satellites have beta 
launched with four falling to achieve it bit due to booater malfunctions. With the launch of a Defenae Satellite Communi- 
cations System II satellite pair in November 1979, the Defenae Satellite Communlcatlona System Program achieved the 
authorised six satellite orbital configuration for the first time. In December 1974, the Defense Systems Acquisition 
Review Council approved the preliminary design/definition phaae for Defense Satellite Communications System III, and 
two coctraciori were select id to deliver competitive dealgna. Following a favorable Defense Systems \cqulsitloa Review 
Council recommendation, the Dep ity Secretary of Defenae approved Initiation of full acale de-\tlopaent of Defenae Satellite 
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Program Element: I33110F TitI«: Defense Satellite Communication« Syat&a 
DOD Mission Area: Co—on User Communications, #323     Budget Activity: Intelligence and Communications, #5 

Communications System III in January 1977. In February 1977, the General Electric Company was selected to complete 
satellite design and support the launch of two Demonstration Flight Satellites ..a addition, two Satellite Configuration 
Control Clement engineering development models and an Air Force Satellite Communications System Single Channel Trans- 
ponder are being developed. In early FY 1980, the Defense Satellite Communications System III full scale development 
program experienced non-technical developmental problems which prevented the planned leunch of the first Demonstration 
Flight Satellite by June 1980. Based on these problems, the program was iephased to stert production in FY 1982. 

In an attempt to partially mitigate a potential gap in on orbit aervlce and assure continuity of coverage, the refurbish- 
ment of the Defense Satellite Communications System III qualification satellite was started in FY 1980 with the procure- 
ment of advance buy. The flrsr. developmental model DSCS lii vas delivered. The second development model Is in system 
level qualification testing. In December 1981, the Deputy Secretary of Defense approved the acquisition of two DSCS III 
spacecraft i«i FY82 and planning to acquire two DSCS III spacecraft In FY83. 

2. (U) FY 1982 Planned^ Program:  Integration and testing of the second full scale development model satellite will be 
completed. Tie :->utract will be awarded for initial froducticn of two DSCS III satellites. Planning will continue for 
future production. The first DSCS III will be stored pending a planned It inch in  Sept 1982 with a DSCS II. Additional 
funds Jill  be requested to store the first DSCS III satellite. Launch of this spacecraft was postponed from June 1981 to 
Sept 1982 to conserve the existing inventory of expendable launch vehicles. Refurbishment of the DSCS III qualification 
satellite will be Initiated. Selective performance improvements including shuttle compatibility modifications are plan- 
ned. A developmental improvement program designed to enhance high level traveling wave tube amplifier efficiency and 
reliability will be initiated. The production satellite design baseline will be updated to ensure compatibility with 
revised Shuttle Interface and environmental requirements. 

3* (U} FY 1983 Plsnned Program:  The major Defense Satellite Communications System III full scale development will be 
completed with the second demonstration flight satellite available for launch paired with the last Defense Satellite 
Communications System II satellite. The refurbishment of the qualification satellite will continue toward an expected 
launch availability in mid-1984.  Funding estimates changed due to additional first time integrstlon costs, satellite 
storage and reactivation costs and acquiring two DSCS satellites vice three. 

4. (Ü) FY 1934 Planned Program: Launch of the refurbished qualification satellite, continuation of DSCS Phase III 
production and award of an advanced buy contract for the FY85 production program are planned. Shuttle integration 
tasks tut DSCS III will continue. 

5*  (U'  Program to Completion:   Production of the Defense Satellite Communicationa System Phase III satellites will 
continue. Addition*I production satellites will be acquired In FY 1985 mni  FY 1986 with advance buy fc- four satel- 
lites procured in ?Y 1984. The first two production satellites should be available for a Shuttle launch in mid-1985, 
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Program Element: #33.110? Title: Defence Satellite Communications System 
DOD Mission Area: Coaaon User Communications, #323    Budget Activity: Intelligence and Communications, #5 

with Shuttle first ti^e Integration completed by FY 1985. The Air Force» in conjunction with the Defense Communications 
Agency/Military Satellite Communications System Office will investigate system Improvements. 

6.  (U) Milestones: 

Defense Satellite Communications System II DATS 

Initial Contract Award (Fl - F6) Mar 1969 
Initial Satellite Launch (Fl - F2) Nov 1971 
Award contract for replenishment satellites (F7 - F12) Oct 1974 
Award contract for additional satellites (F13 - F16) Jul 1976 
Last L»unch (F13 ~ F14) Nov 1<*79 
Remaining launches  - E15 and F16 Paired with first two DSCS 

III satellites 

Defense Satellite Communications System III DATE 

Defense Systems Acquisition Review Council - Dec 1974 
(approval for preliminary design) 

Award Phase I (Preliminary Design) Contracts Dec 1975 
Preliminary Deslgu Review Oct 1976 
Defense Systems Acquisition Review Council II - (Full Scale 
Development Decision) Dec 1976 
Kv&rd  Phase 2 (Engineering Development) Contract Feb 1977 
Launch First Demonstration Flight Satellite *(Jun 1981x  Sep 1982 1/ 
Defense Systems Acquisition Review Council III Production Decision *(Jul 1981^  Dec 1981 2/ 
Refurbished qualification satellite launch avallsbllty *(Sep 1983)  Jul 1984 3/ 
First production satellite launch availability (Dec 1984)  Juu 1985 4/ 

*Dste presented in FY 1982 Descriptive Summary 

U    Launch delayed based on Mr Force, JCS and Deputy Secretary of Defense decisions to conserve remaining 
expendable launch vehicles. 

2/ Production decision date changed based on decision to delay first DSCS III launch and additional time 
required to evaluate production readiness. 

3/ Launch date changed based va t  re-eatimatloo of refurbishment. 

4/ Leuach date changed based on projected contract award and time to deliver first two production spacecrsft. 

1142 

«£.'4 



Budget Activity:  Intelligence and Communications, #5 

Program Element: #33110r, Defenae Satellite Coaaunlcatlo'-s System 

Test and Evaluation Data 

1* (U) Development Teat and Evaluation: Development Teat and Evaluation for the Defenae Satellite Communications 
System II Space Segment la complete. For the Defenae Satellite Communlcatlona Systea III, development teat and evaluation 
WAS aeparated Into two distinct phases. During Phaae One, which extended from Defenae Systeme Acqulaition Review Council 
I In December 1974 to Defenae Systems Acqulsltlcn Review Council II in December 1976, development testa were conducted 
to demonstrate th*t technical risk* hsd been minimized and that the satellite was "bui^dable". During Phase Two, which 
extended from Defense ayatems Acquisition Review Council II through Juae 1981, the design waa translated Into a develop- 
mental satellite with performance verified through a series of component, subsystem, and system level qualification 
tests. 

(d)  In December 1975, two contractors were selected to accomplish the Defense Satellite C >tr jnunications System III prelim- 
inary design and teat their satellite dealgn concepts. These tests Identified critical design areas, including component 
environments, and were used to verify the adequacy of the dealgn approach over a ringe of operating conditions. The 
objective of Phaae Oae vaa to identify dealgn problema early so that corrective action could be taken, and to provide a 
high 1'vel of confidence in the abiiicy of the hardware to eatlsfy requirements. Those tests demonstrated the .adapt- 
ability of already-proven concepts and technique.. The development test program proceeded from parts, materials, and 
processes to breadboerd/brasaboard tests on circuits an.! subassemblles. Also, selective testing of engineering critical 
items in each proposed subsystem waa performed and Included, among others, the Multiple Beam Antenna, the Beam Fonring 
Network, Traveling Wave Tube amplifiers, Super High Frequency transponders, Attitude Control System electronics, earth 
sensors, and the solar array deployment mechanlam.  Results of the Phase One test program were included in the respective 
contractors' preliminary design review.  Performance and «ilectrfcal characteristics of piece parts such aa diodes, 
trtnalatorc, integrated circuits, hybrids, crystals, variable resistors and capacitors, were evaluated under thermal 
cycling, «»bock, accelerated life, mechanical environments, and for survlvablllty.  Selected components and subsystems 
were also evaluated.  Multiple Bear, Antenna components were test vd functionally and evaluated after vibration, thermal 
cycling, and during thermal vacuum tests. The Multiple fleam Antenna engineering model performance waa elao evaluated 
to include critical array component stability during thermal cyclic*. Component survlvablllty teatlng was conducted to 
determine the ability of components to perform in a r.uclear environment. The results of these piece part 
tests allowed the selection of adequately hardened piers parts, utilization of moat effective circuit 
designs, and optimized shielding to prevent function upnet/outage, circuit burnout, or piece part degradation 
which would negate mis ion capability. 
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Budget Activity: Intelligence and Coamunlcatlons, #5 

Prograa, Element:  I33UOF, Defense Satellit« Communications System 

(U)  At the completion of the preliminary design effort, General Electric Company, Space Division, was 
selected to proceed with full scale developtaent and Phase Two testing. This selection followed the 
Defense Systems Acquisition Review Council II in Dumber 1976 and Deputy Secretary of Defense approval in 

January 1977  The objective of Phase Two Development Test and Evaluation is to verify the design and 
attain the highest confidence in Defense Satellite CommunlcJtr ions Systea III Demonstration Flight Satellite 
performance. Phase T-;c testing is divided into three parts: in-plaat, launch base» and on-orblt. The 

in-plant test prograa which will provide the performance baseline for production, consists of a combination 
of: developmental testing using thermal, structural, and developaent models; piece pert, component end 
subsystem qualification testing; end extensive, systematic system level qualification model satellite 

tests to confirm total deslgu integrity In s realistic, •lsrj)ate<t orbital environment. Ar eptence testing 
of the Defense Satellite Communication* System III Demonstration Flight Satellite has verified arnufacturablUty 
and perforaance agalnat the dealgn baseline. Thla testing was planned to be incremental and establish 

performance confidence aa satellite integration proceeded. During latrnch base testing, each Demonstration 
Flight Satellite will be teated ro verify Its launch readiness. After launch, on-orblt testing will 
conalst of three distinct sequential elements to ditermlm if launch caused damage: (1) immediate post-injection 

evaluation of the performance of satellite aupporr subsystems conducted by the Air Force Space Division 
via the Air Force Satellite Control Facility; (2) verification of communications subsystem and Super 
High Frequency trucking, telemetry, and command performance via the Camp Parks, CA radio-** trie test terminal; 

and (3) evaluation of interoperability with varied Defense Satellite Communications Svstem und non-Defens« 
Satellite Communications System csrth te  inaxs and compatibility with the Satellite Configuration Control 
Element.  The third test element will he managed by the Defense Communications A&ency Defense Satellite 

Communications System Prograa Manager. 

(U) System level qualification satellite testing started In June 1980 end continued through Hay 1981. 

The Qualification Test Satellite was subjected to electromagnetic compatibility tests, acoustic, 
pyro shock, theraal balance, and thermal vacuum environmental tests. The qualification satellite 
completed system level integration, radio frequency compatibility electrical systea baseline tests and 

theraal vacuua tests. The results of completed tests Indicate thar demonstrsted performance meets 
specification requirements.  The overall test objectives required to qualify the dealgn are: 

(1) Verification that the satellite and lta associated subsystems meet design performance 

characteristics. 

(2) Verification of the design perforaance ar.-J compatibility of all subsystems for 
normal tnd backup modes of operation which are representative of mission ussge. 
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Budget Activity:  Intelligence and Communications, #5 

Program Element; fBillOF, Defense Satellite Communications System 

(3) Demonstration of the design compatibility of the satellite with all electrical and 
mechanical support equipment in support of spacecraft level integration and test ü the fectory and 
launch tase 

(4) Demonstration of the operability and functional performance of normally operating 

satellite subsystems and components during environmental conditions more severe than may be encountered 
in the launch, transfer orbit, ir.i synchronous orbit phases of the mission. 

(5) Verification that the satellite and associated subsystems survive exposure to the 
overstresaed environment conditions and meet the design performance characteristic*. 

(6) Verification that the satellite and associated subsystem operational performance 
are not detrimentally affected and survive the spacecraft charging, electromagnetic pulse, Mid system 
generated electromagnetic pulse. 

(7) Verificstlon of the final thermal analytical modeling of the satellite. 

(S) Demonstration of the design compatibility between the satellite and 
software systems. 

(9) Development of the procedure» and demonstration of ttw adequacy of these 
Procedures for the handling, transportation, assembly, Integration, and testing of the flight 
satellites. 

(U) All subsystems for the ftret Defense Satellite Communications Syateu III Demonatratlon Flight 
Satellite completed acceptance tests and were Integrated in the satellite.  System level acceptance 

testing started In July i960 and continued through March 1981. This sstelllte (and the second Demoostrstlon 
Flight Satellite) were subjected to a similar sequential series of tests as the oualltlratlon satellite. 
The first Demonstration Flight Satellite completed system level integration, radio frequency compatibility, 

electrical system baseline tests, acoustic and thermal vacuum tests. The results of completed tests 
Indicate demonttrered performance meets ape.ifIcatlon requirements. All components massed, all subsystems 
passed, no «Mjor waivers were required, no major ueslgn problems were uncovered. The first demonstration 
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Budget Activity:  Intelligence and Communications- #5 

Program Element:  #33110F, Defense Satellite Communlcatlocs System (DSCS) 

flight spacecraft passed acceptance tests In June 1981 end currently 1J la storage. Assembly And test 
of the second flight demonstration satellite Is In progress and on schedule. On completion of acceptance 
teats, the aecond Demonstration Flight Satellite will be paired virh Defense Satellite Communlcatons 

System 11 spacecraft F16 for launch not earlier than September 1982. Launch of the first DSCS III 
spacecraft hts been delayed due to a decision tc assign the launch vehicle to another space program. 
Initial Operational Test and Evaluation (10T&E) will begin 60 days sfter launch of the first satellite. 

2* Operational Test and Evaluation: 
* ,\ 
(U) The Defense Communications Agency manages the overall Defense Satellite Communications System 

(DSCS) program, which Includes the space and terminal segment*. The operational teat and evaluation 
(0TÄE) program is a trl-aurvlce effort with the Air Force Systems Command Space Division (AFSC/SD) 

(formerly Space and Missile Systems Organization (SAHSO)) responsible for .he acquisition, deployment, 
tenting, and operational support of the space segment. The US Army Is th? executive agent for all 
ground terminal procurement, Installation and testing. The Army's Operational Test anJ Evaluation 

Agency vUSAOTEA) is the responsible independent test agency for OTat. 

(U) The AN/FSC-78 (heavy terminal) completed a 113-day OT&E la late 1976. The 0T6E was conducted by 

the US Army Communications-Electronic Engineering Installation Agency with Air Force Co^asuoicatloaa Command 
and Vivy participation. The test Item was a production terminal Installed at Sunnyvale Air Force Station 
(AFS), CA. The terminal was operated and maintained by personnel assisted ta Detachment 3, 1901 Communications 

Squadron, the operstlonal unit at Sunnyvale AFS. The testing evaluate*! the operational technical performance, 
station and satellite interface, training, safety, human factors, logistics support, and rellsHl.' ty/evaii- 
ability/maintainabiilty. There were no naJor deficiencies. Tie AN/K.SC-78 terminal haa been operational throughout 
the world since the OTfcE. 

(U) The AN/CSC-39 medium terminal basically will use the nif/FSC-78 electronics, but will have a smaller 

antenna. The AN/TSC-86 la a small, transportable terminal. The Ar«y will conduct (with Air Force 
and Navy participation) 0T4E on these terminals In s manner similar to the AK/FSC-78 OT4E.  The Aft/CSC-39 
»aa tested in a'd 1981; the AN/TSC-86 In late 1981. 
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Program Element: I33U0F, Defense Satellite Communications System 

(U> Operational Characteristics 

1. Quantities (pet satellite) 

a. 40 Watt TVTAe     A/ 
(Channela 1 and 2) 

b. 10 Uatt TWTAa 
(Channels 3 thru b) 

c. SHF Command Links 

d. Protected Beacons 

2. Satellite Reliability 8/ 

3. Launch Vehicle (types) £/ 

4. Weight (lbs) D/ 

Objective 

4 

2 

2 

0.7 

Titan IIIC 
Titan ?4D/U'S 
STS/IUS 

1630 

Current 
Estimate 

4 

2 

2 

0.7 

Titan IIIC 
T *an 34Ü/IUS 
STS/IUS 

1876 

Demonstrated 

2 

4 

2 

2 

0,75* 

1876 

A/ TWTA - Traveling Wavs Tube Amplifier 
a,' Probability of survival at 7 years 
C/ 1US - Inertlal Upper Stage: STS - S, ace Tr*uspcrtsiion Systea (;*pace Shuttle) 
D/ On-orblt eatelllte weight less expendables (dry weight) 

* Eased on analysis of demonstrated piece part reliabilities. 
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Budget Activity;  Intelligence and CokJEuElcatiopo, #J 

Program Element:  I33110F, Defense Satellite ComBunisarions Systea (DSCS) 

(U) DSCS III consists of the space «egr-eat. &ni' its Satellite Configuration Control Element (SCCE). For 
the space segment, AFSC/SD is responsible Cor the cverail test ..d evaluation. The USAOTEA will conduct, with 
tri-8ervice participation (Air Fore« Tttiz  »cd Fvaluation Cenrar will manege the Air Force participation)., a 
combined developmental aad operational test and evaluation i,i order to reduce test duplication. The initial 
Operational Test and Evaluation (IOT&E) will begin 60 days after launch of the DSCS III demonstration flight 
satellite (currently anticipated to be not earlier than September 1982) and will last for up to 6 months. 
The objectives will be to independently evaluate DSCS 111 performance and operational effectiveness, to 
assess the anti-jam capabilities of the satellite and the Satellite Configuration Control Element and the 
interface of these new items with current operational rSCS terminals, &&d tc evaluate the SCCE logistics 
supportability, reliability, availability &xd maintainability. The first SCCE will be installed at Sunnyvale 
Air Force Station, CA, and will b*s operated by persoa <el from Detachment 3, 1901 Communications Squadron. 
The SCCE will be contractor (General Elactrlc) maintained and supported during IOT&E. 

■*•     Systea Characteristics: 

Technical Characteristics 

Frequency (Gigahertz) 

Bandwidth (Megahertz per channel) 

Objective 

7.25-8.4 

50-85 

Effective Ieoviopic Radiated Power (decUsila) 
a. Channels I  & 2 (EC/Spot/AC(Dish)) A/   29/40/44 
b. Channel 3 (EC/EC/ipot} 25/23/34 
c. Chanael 4 (EC/EC/Spot/AC(Dish))     24/23/34/37.5 
d. Channels 5 & 6 (EC) 25 
e. Beacons (EC) 12 

Current 
Estimate Demonstrated 

7.25-8.4 7.25-8.4 

50-85 50-35 

29/40/44 
25/24/34 

,-24/35/19 
?5 
12 

29/40/44 
25/25/3* 

25/24/35/36 
25 
)2 

D/ 

c7 

It 

-13 -13 
-15 -15 

-Ü.5 -o.s 

Signal Gain to System Noise 
Temperature Ratio  E/ 
a. Earth Coverage Horn -Is; 
b. Earth Coverage MBA B/ -16 
c. Spot MBA -I 

Nulling (decibels be lot EC reference) ^ _, 
Receive MBA C/ 

EC - E&rth Coverage; Spot - 1.0* mlnimu« diamettir; AC - Area Cover&gei Dish - 3.5* bean diameter switchable 
on orbit to tT.«lr#4 channel. 
MBA - Multiple Beam Antenna. 
Basti1 on a single null anywhere la the satellite field of view created within a MBA earth coverage pattern. 
Demonstrated performance baaed on the results of aysfea level qualification satellite testing. 
Decibels per Degree Kelvin. | | f r 
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Budget Activity:  Intelligence and CommunlcEtioaa, #5 

Program Element: I3311QF, Defense Satellite Communications System 

3•     System Characteristics: 

a. Satellite: 

Physical Characteristics 
Size 
Weight (Dry) 
Stabilization 
Mean Mission Duation 
Ueslgn Life 

Performance Data 
Frequency 
Transponders 
EIRP (dBw), DSCS II  1/ 
Earth Coverage (EC) 
Narrow Coverage (NC) Both 
Area Coverage (AC) Powered 
Narrow Coverage Only (No AC) 
Area Coverage Only (No NC) 

EIRP (dBw), DSCS III  2/ 
Channel 1&2 - EC (MBA) 
or NC (Spot) or AC <Dish) 

Channel 3 - EC (Horn) or EC (MbA) 
or NC (Spot) 

Channel 4 - EC (Horn) or EC (MBA) 
or NC (Spot) or AC (Dish) 

Channel 5*6 - EC (Horn) 
Beacons (EC) 

1/ Consisting of two Earth Coverage (EC) Horns (1 receive and 1 transmit) auo 2 parabolic dish 
antennas (one Narrow Coverape (2°) beam and one Area CovariJ« (6a) beam) 

2/ Consisting of four Earth Coverage Horns (2 receive an4 2 transmit), one 61 «hiaeni receive 
Muiipi.e Beam Antenna (MBA), two 19 element transmit HBAs and one parabolic dish antenna (3.5° 
beam). The spot beam refers to the use of one beam in the MBA.  Channels 1 and 2 have 40 watt 
TWTAs. Channels 3-6 have i0 watt TWTAs. 

OBJECTIVE/ 
DEMONSTRATED OBJECTIVE 

OBJECTIVE/ 
DEMONSTRATED 

DSCS II (1-12) 
9' Dia x 13' 
1200 pounds 
Spin 60 rpm 

38 months 
60 months 

DSCS IIA (13-16) 
9' Di* x 13* 
1240 pounds 
Spin 60 rpm 

38 i >ths 
60 months 

DSCS III 
9' x 6 1/2 x 6 1/2« 
I860 pounds 
3 axis (inertlal) 
76 months 
120 months 

7-8 GHz 
2-20 watt 

7-8 GHz 
?-40 vatt 

7-8 GHz 
4-J0 watt & 2-40 watt 

28 
40 
28.5 
43 
31.5 

31 
40 
33 
46 
34.5 

N/A 

N/A 

N/A N/A 29 or 40 or 44 

' •• 25 or 25 or 34 

.. 
25 or 24 or 35 or 3b 

►» ,. 
25 
12 
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Budget Activity:  Intelligeu^e and Communications, #5 

Program Element:  I33110F, Defense Satellite Communications System 

b. DSCS Terminals: 

AN/TSC-54 AN/MSC-46 AN/FSC-78 AN/TSC-86 AN/GSC-39 

Antenna size (feet) 

Gain/System Noise Tem- 
perature (dB/°K) 

Effective Isotropie 
Radiated Power (dBm) 

13(folding) 
(Air Mobile) 

38 60 

3* 

Reliability: 
o Mean*-Time-Betv en- 

Failure (MTBFMHRS) 
o Objective 274 
o Demonstrated 1404 
o Confidence level 95 

o Mean-Time-to-Repair 
(MTTR) (HRS) 
o Objective .37 
o Demonstrated .74 

o Subsystem Element Availability 
o Objective None 
o Operational       99.95 

♦Terminals in development; no operational data existent 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Prograsa Element: S  33126F 
DOC Mission Ar*»a: Common User Communications, #36B 

(U) R2SQJRÜES (PROJECT LIFTING):  ($ in thousands) 

. fr>itie
,:! ipnj Haul Communications - DCS 

[j Budget Activity:  Intelligence and Communications, #5 

Project 
Number TITLE 

TOTAL PROGRAM ELEMENT 
2022 Automate* Digital 

Communications Processing 
"Ü55 Systems Control 
2157 Transmission Improvements 
2206 Digits? European 

Backbone 
2440 Secure Voire Improvements 

Program 

FY 1981 
Actual 

10,854 
3,646 

3,199 
3,809 

200 

5,537l  10,337 
2,600    3,Z37 

2,490 
2,390 

200 

100 

2,790 
2,700 

200 

216 

3,300 
3,300 

200 

300 

Additional 
to Completion 

Continuing 
Continuing 

Continuing 
Continuing 

Conrlnulrg 

Contlnu'ng 

Total 
Estimated 
Costa 

N/A 
N/A 

N/A 
N/A 

N/A 

N/A 

<u> »KIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This element is the united States Air Force portion of the Tii- 
Se~vlce RDT*E program tor the Defense Communications System (DCS). The DCS provides the leng haul, point-to-point, 
and switched network telecommunications needed to satisfy requirements of the National Command Authorities, the 
Department of Defence and cer:.a4n other Government agencies. The DCS RDT&E program is structured to define syetem 
a.*d äubsystea architecture, specify design pir titters, and develop telecommunications technology for DCS modernisetlc3 
aad improvement. Work in this elemeut provides the equipment for an orderly transition to 4 unified second generation 
DCS (1985) and determines the architecture for the third gentratio-i DCS.  It Includes technology development and 
subsystem implementation in the areas of automated ilgltal communications processing and distribution techniques, 
performance assessment and networks management Improvements, and transmission improvements. 

W) BASIS ^OR FY 1933 RDT&E REQUEST: This request includes funds to continue development of a multi-network gateway 
to Jrterconuect key data networks, to integrate control features of digital transmission upgrades into the overall 
DCS's system control structure, and to develop improved transmission subsystem equipment. Costing estimates were 
formale ted by .he Electronic System Division, Hanscora Air Force Base, MA; and the Rome Air Dsvelopment Center, Rome, 
NY. 

Note:  1. $1,031 is carried i<. »-hi* Program Element for the Movements Information Network (MINET), a Defense 
Communications Agency project, and is not »apllfUd further la this Descriptive Summary. 
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Program Element: I33126F 
DoD HissIon Area: Common User Communications, 

Title: Long Haul Communications - DCS 
#363    Budget Activity: Intelligence and Communications, #5 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT6E 
1144 

2022 

2155 
2157 
2206 

2440 

Automated Tschr.lcai 
Control 
Automated Digital 
Communications Processing 
Systems Control 
Transmission Improvementc 
Digit*! European 
Backbone 
Secure Voice Improvements 
Program 

Other Procurement 
Project 1U4 (ATEC) 
Project 2206 (DEB) 
Project 2440 (5VIP) 

Military Construction 
Project 2206 (DEB) 

<ü> OTHER APPROPRIATION FUNDS: 

Other Procurement 
Project 2206 (DEB) 
Project 2440 (SVIP) 
Project 2157 (TransmissIon 

Improvements) 

Military Construction 
Project 2206 (DEB) 

FY 1981 

11,313 

488 
3,801 

3,490 
3,101 

200 

233 

3,692 
13,100 
3,005 

FY 1982 FY 1983 
Estimate Estimate 

8,200 8,900 

Project Cancelled 
2,812 2,983 

2,592 2,987 
2,496 2,480 

200 

100 

7,920 

610 

150 

V-JQ 

9,300 

2,804 

FY 1984     Additional    ostimated 
Estimate    to Completion  Costs 

Continuing 

Continuing 

Continuing 
Continuing 

15Ö 

Continuing 

2,950 

N/A 

N/A 

N/A 
N/A 

1,628 

N/A 

Cancel >i 
72,000 

Continuing N/A 

8,364 
Total 

12,175 8,843 8,249 18,203 27,736 99,115 
2,030 Continuing N/A 

7,885 S.5S0 1,000 7,370 Continuing N/A 

630 970 2,182 3, 782 
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Program Element: I33126F Title: Long Haul Communication« - DCS 
DoD Mission Area: Common User Communications, #363  Budget Activity:  Intelligence and Communications, #5 

(Ü) DETAILED BACKGROUND AND DESCRIPTION; Project 2022 Automated Digital Communications Processing. As the Defense 
Communication System (bCS) transitions to an all digital system, three u its are required to provide service which meets 
customer needs. Tl.ess units will be designed and tested under this project. First, a centralized service facility will 
emulate features of existing Automatic Digital Network (AUTODIN) twitches. Second is a gateway element whirn will provide 
the interface between the DCS and other digital networks. The ability o connect the DCS to other digital networks will 
provide significant cost savings and more timely information exchange between Defense and non-Defense customers. Third 
is a feasibility demonstration of features such as automated distribution (electronic mall), digital facsimile, and word 
processing. The purpose of the latter is to assess potential cost savings and manpower reductions accruing from their 
use. 

(U) Project 2155 System Control. The purpose of this project is to develop system control techniques, algorithms, and 
hardware and software specifications which provide worldwide automated traffic reroute and restoral. Basic data on 
traffic loading will come from DCS switches. System control equipment will improve DCS traffic management effectiveness 
by more than thirty percent. 

(U) Project 2157 Transmission Improvements. The objective of this project is to lmpvovj transmission survlvablllty, 
efficiency, capacity, and reliability of Air Force and DCS communication links by  operational application of new 
transmission techniques such as millimeter wave and fiber optics, and by developing transmission equipment embodying 
new techniques and technology. 

(U) Project 2206 Digital European Backbone (DEB). Unde* this project, a digital transmission system is be^ng installed 
in four phases in Europe (Coltano, Italy to England). DEB li a tollcv—on to th« prototype digital transmission systea 
now in operation between Frankfurt and Valhlngen. DEB equipment rfitlaces obsolete analog equipment, improves security, 
,\nd  incti.ae.-s capacity.  It Is tie first major digital transmission subsystem in the DCS. The lnltltai phase of the 
DEB was completed in November 1979. 

(U) Project 2440 Secure Voice Improvement Program (SVIP) ,  ibe SVIP was restructured in accordance with FY ».$79 Congres- 
sional guidance. This project supports the Defense Cowtaunicst' >nn Ageacy'c program outlined in its Five Year Plan. 

<u> HEUTED ACTIVITIES:  The DEB project (2206) involves tri~$ervU2 funding*  It involves instillation of eouipuent 
at Army, Navy, and Air Force altes. Overall program management for this project is exercised by the Defense Communication 
Agency (DCA) through appropriate Management Engineering Finns« The remaining four projects (2022, 1155, 2157, and 
2440), are part of the coordinated DCS RDT4E program as directed by the DCA Five Year Program, tach Service progiams 
funds to support work directed by the DCA Plan. 

C) KOB* PERFORMED BY: Air Force Systems Command manages this program elemeut through the Electronic Systems Division 
(ESD), Henscom Air Force Base, MA, (Projects 2206, 2440, and Cut acquisition aspects of 1157) aud »he Rome Air Develop- 
ment Center, Rome, NY, (Projects 2022, 2155, sod 2157). Cont'SCtori for Rome Al: Development Center projects sra: GTE 
Sylvanla, Meedham, MA, (Automated Communications Performance Monitoring end Assessment); Softech, Maltha«, MA, (Higher 
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Program Element: #33126P Title: Long Haul Communications - DCS 
DoD Mission Area: Common User Communications, #363     Budget Activity:  Intelligence and Communications, #3 

Order Language Investigation); and Pord Aerospace and Communications Corporation, Palo Alto, CA, (Advanced Research 
Ptoject Agency Network (ARPANET)/Automated Digital Network (AUTODIN) II Gateway). Contractor for ESD is Harris 
Corporation Melbourne, PL, (16 Kilobit Per Second Modulator/Demodulator). 

<ü) PROGRAM ACCOMPLISHMENTS AND PUTURE PROGRAMS: 

1. (U)  PY 1981 and Prior Accomplishments: 

(U) Project 2022: The JOVIAL compiler which incorporates several communications-oriented language changes wa* completH. 
This compiler will permit evaluation of efficiency/acceptability of a higher order language for real-time communications 
and routing applications. 

(Ü) Project 2155: Work was completed on the automated digital fault isolation algorithm for potential application to the 
Digital European Backbone (DEB) program. Work was also completed on definition of the DCS TRI-TAC interoperability 
requirements for system control el tenta. 

(Ü) Project 2157: The 16 Kilobit Per Second Modulator/Demodulator with secure voice terminal trancftlcned to full 
scale productiou for the AÜT0SEV0C0M and NATO applications. The  development and testing of the advanced timing and 
synchronisation experimental model was successfully completed. 

(U) Project 2206:  Research and Development funding for program office implementation and teat support continued. Final 
Operational Capability of Stage I (Coltano, Italy to Vsihingen, Germany) occurred in November 1979. 

2. (Ü) FY 1982 Program: 

vU) Project 2022; Development of AUTODJN II-ARPANET gateway n-\ie will be completed and development of a MuUinetvork 
gaUvay node will continue. A satellite terminal >?tll be Installed and modification of the Rome Air Developaent Ceuttr 
(RADC) Integrated Node will begia. The RADC Integrated Nod« wlU aupport Air Force participation in the Experimental 
Integrated Switched Network (EISN) which will in turn aupport Defense Switched Network (DSN) definition. Development 
of the EISN Traffic Simulator and On-Line traffic Monitor will be completed. ADA compiler development for «valuation 
of the RADC Integrated Node *ill begin. 

(U) Project 2155:  Developaent wfll continue on overaeas AUTOVON mcnltorlng and control improvementa. These effcrta 
will support rapid raconfigu*, ion under criala cooditlona. Efforts that will continue ire: definition of monitoring 
and statua reporting improvement for bt.se ac« ess areas feeding the DCS; system control Interoperability work for reliable 
intercperatlon of satellite and tarrcrf*~lal networks in crisis; developing techniques to detect and characterise Er.M 
at technical control facilities; and, evaluation of commercial, off-the-ahelf digital patching equipment for DCS 
applications. Definition of ststlon level system control fuuclotia to form a baseline for future Integrated technical 
control capability will begin. 
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Program Element: I33126F Title: Long Haul Coraunlcatlona - DCS 
DoD Mission Area: Common User Communications, #363     Budget Activity: Intelligence and Communications, #5 

(U) Project 2157: The following efforts will be comoleted in PY 1982: adaptive antenna retrofit for Digital Radio and 
Multiplex Acquisition (DRAMA) microwave radio; and DCS tropospheric scatter spread spectrum modems for anti-jam capa- 
bility. Development will continue on the Digital Channel Efficiency Model (DCEM) for better channel bandwidth utilization 
and direct DCS-NATO transmission system interoperability at group level. The following efforts will begin: development 
of advanced DCS tropospheric scatter electronic counter-counter measures (ECCM) antenn« processing; development of timing 
and synchronization advanced development model; and» DCS Vulnerability Assessment Program. 

(U) Project 2206: Research and Development funding for program office implementation and test support will continue. 
Equipment installation at Stage II silas (central Germany, north to Echoenfeld) begins. 

(U) Project 2440:  Support the OCA's Secure Voice Improvement Program. 

3-  (U) FY 1983 Planned Program: 

(U) Project 2022: RADC Integrated Node modifications will bo completed. EI^H experiments with Lincoln Lab, DCA and 
Army radios will begin. The Kultlnetwork Gateway effort will continue and the ADA Compiler Development will be completed. 

(U) Project 2153:  Development of overseas AUTOVON control improvements will continue, as will evaluation of commercial 
digital patching equipment. Defining station level integrated technical control functlona and the atudy cf interoper- 
ability of system control elements addressing DCS-NATO networks will be completed. The following efforts will begin: 
hardware/software development of base-oriented performance monitoring and reporting capability; adaptation of digital 
trunk decision algorithms in Digital European Backbone (DEB) system elements and monitor points; and, long range develop- 
ment effort to implement electronic counter measures (ECM) signal identification and characterization techniques. 

(Ü) Project 2157:  DCS rising and Synchronization advanced development model, advanced DCS tropospheric scatter ECCM 
antenna proceasor and DCS Vulnerability Assessment Program eftorts will cositinue, The High Frequency (KF) Survlvablilty 
Program will begin, ax will the L-b«*id and S-bani angle diversity feed development; development of efficient, reliable, 
hlyh power aaplifer fur L-baid tropospheric scatter applications; and, development of a DCS Integrated ECCM Microwave 
Rsdlo. 

(U) Project 2206:  Research and Development funding for program office implementation and ttst support will continue. 
Work will continue on Stag* II altea.  Stage IV construction will begin.  Stage III planning will continue. 

(U) Project 24*0:  Efforts will continue In support of DCA's Secure Voice Improvement Program. 
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Program Element; I33126F Title:  Long Haul Communication» - DCS 
DoD mission Are«: Common User Communication!, #323   Budget Activity: Intelligence and Communications, #5 

4.  (U) FY 1984 Planned Program: 

(U) Project 2022: The development of the Hultlnetwork Gateway and the Initial set cf EISN experiments to define the DSN 
will be completed. Field testiug of the Hultlnetwork Gateway will begin. The following additional efforts will begin: 
DSN protocol analysis program; DSN software structure definition for data services (versus Initial voice-oriented work); 
and, efforts to automatically analyze terminal-host protocol Interoperability. 

(U) Project 2155  Overseas AUTOVON Improvement program will be completed. An evaluation of Digital Fault Isolation 

Algorithms In the DEB system In Europe will be conducted. Feasibility model development for base-oriented monitoring and 
reporting, ECM signal Identification and characterization work, and digital patching evaluation by Integrating control 
software to operate several equipments on a system basis will continue. Efforts will begin on developing Interoperability 

Control Element (ICE) to achieve Interoperability of system control elements of different systems, and development of 
station level Integrated technical control functional elements. 

(U) Project 2157: Advanced DCS tropospherlc scatter ECQ5 antenna processor and timing and synchronization advanced 
development model efforts will be completed. The following efforts will continue:  DCS Vulnerability Assessment Program; 
HF Survivability Program; and L-band and S-band feed and L-band Power Amplifier development; and, DCS integrated ECCM 
microwave radio development. 

(U) Project 2206;  Research an $ Development funding for program office Implementation and test support will continue. 
All of Stage 11 links will achieve final operarton capability In PY 1964.  Stage III and IV equipment Installation «rill 
proceed. 

(Ü) Project 2440:  Efforts will continue In support of DCA's Secure Voice Improvement Program. 

'• W)    Program to Completion:  This Is a continuing program respou^ve to the DCA's TriServlc« prog.am for ^e DCS. 
The Implementation "project, (2206 - Digital European Backbone), la scheduled for completion In FY 1987-FY 1968. 
Technology development projects, (2022, 2U5, and 2157) are continuing projects which define system and subsystem 
architecture, specify design parameters, develop telecommunications technology, and provide the hardware and aoftware 
required tor  DCS nodemicatlon t**-d tm$>rev«a«at 

6. (U) Milestones:  N/A 

7. (U) Resources:   N/A 

8*  <U> Comparison with FY 1981 Budget Data:  N/A 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I33144F Tltlst  Electromagnetic Compatibility Analysis Center (ECAC) 
DOD Miss Ian Area:  Common Uaer Communications #363       iudget Activity:  Intelligence and Communications, #5 

(U) RESOURCES (PROJECT LISTING):  ($ In thouaania) 

Total 
Project FY 1981   FY 1982   FY 1983     FY 1984     Additional     Estimated 

Number   Title Actual    Estimate  Estimate    Estimate    to Completion  Coata 
TOTAL FOR PROGRAM ELEMENT      6,091     6,880     7,251       7,239      Continuing     Not Applicable 

(U) BRIEF DESCRIPTION OF ELEK£NT AND MISSION NEED: The Electromagnetic Compatibility Analysis Center (ECAC) Is a 
Deportment of Defense Center operated by the Air Force. The creation of the Center stemmed from recognition thct action 
was required to cope with the Increaaing number and severity of electromagnetic compatibility problem«. The Center Is 

tasked with the responsibility of developing a communlcatlone-electromapnetlc systems data base and the analysis tools 
necessary to determine if these systems will operate In their Intended electromagnetic environment. This program element 
provides core funding to support datn base and analysis capability development as well as specific analyses tools 

requested in support of the Secretary of Defense and the Joint Chiefs of Staff. Analyses performed In support oi Depart- 
ment of Defense components operational and developmental systems are perform^ I on a user reimbursement b«tis. 

(u> BASIS FOR FY 1983 RDT&E REQUEST:  The requir*ment for electromagnetic co, ^tiblilty analysis Is Increaaing because 
of the growing number and complexity of cotaaunlcations~electro*agneeic systems. This progrem will develop and maintain 
improved analytical tools and '.at* bases and make these capabilities available to al? Department of Defence users. 

Examples of the wide variety of systems which will oe supported in FY 1983 Include the MX Ground Sites EMC Analysis and 
Compass Call Electronic Warfar. (EW) platform.  Joint Tactical Information Distribution System, ttoridvb*« Airborne 
Command Post E-4B Aircraft and Mar'ne Corps Foliage Penetration Battlefield Surveillance Radar system, lu  addicfen, this 

program .:fil support the Secretary of Defense an<f Joint Chiefs of Staff in Spectrum allocation/assignment and apecial 
electromagnetic compatibility analysis projects.  The estimated coats are based on past program experience, Adjustments 
for expected cost growth and prtjected workload to support the above projects. 

(U>  COMPARISON WT,H FY 1982 DESCRIPTIVE SUMMARY: 

Total 
FY 1981   FY 1982   FY 1983     ft  1984     Additional     Estimated 
___      Estimate  Estimate    Estimate    to Completion  Coats 

RDTeE 6,000"    7,006     7,500 Continuing     Not Applicable 

(U)  OfHEK APPROPRIATIONS FUNDS: 

Operation *ind Maintenance 3,700     4,011     4,247       4,485      Continuing     Not AppUc«Vie 
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Progtam t ement: I33U4F Title: Electromagnetic Compatibility Analysis Center (ECAC) 
DOD Mission Area: Coiaon User Communications, #363     Budget Activity: Intelligence and Communications, #5 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  The Electromagnetic Compstlblllty Analysis Center (ECAC) is « Depart lent 
ot Defense (DoD) facility established to provide advlcs and assistance on electromagnetic compatibility (freedom 

froa radio Interference) problems to the Secretary of Defense, Joint Chiefs of Staff, the military departments and other 
DoD components. The Center, at / napolls, HD, 1* managed by the Air Force, but is available to all DoD users. The 

Chairman of the Joint Chiefs of Sz&ti i nd the Assistant Secretary of Defenae for Communications, Command, Control and 
Intelligence jointly provide policy guidance, assign projects and establish project priorities. The Center consists of 
an Air Force Commander, Deputies tor Arwy, Navy, Marine Corps, Air Force, aa-i Special Projects, and an ln-house technical 
management staff assisted by s contractor. The Center's primary function ia the analysis of inter-system and *ystem- 
to-envlronment electromagnetic compatibility. The purpose of these analyses Is to determine whether Department of 
Defense communications-electronic» systems, in uao or under development, will operate in current and projected electro- 

magnetic environments. These analyses Include consideration of the Impact of the expected electromagnetic environment 
on both civilian and military telecommunications equipment sad consideration of efficient use of the available frequency 
spectrum to enhance spectrum management. Other analyse« performed are thos« on frequency allocations and assignments In 
support of the frequency management in  the military departments and the Unified and Specified commands. To perform the 
required analyses, ehe Center maintains and developa basic analysts techniques Including models, prediction analysts 
system and special techniquea.  In addition to the analyst.* techniques, the Center maintains and develops an extensive 

environmental data base which contalna millions of plecea of data to perform the electromagnetic compatibility analyses. 
The data base files include lnfoimttlon on the location and operating characteristics of United States and foreign equip- 
ment and systems, the equipment complements of specific vehicles or platforms (ship, army, unite, aircraft, etc.), the 
allocation and use ol the frequency spectrum and all associated United Statea and International rulea and regulations, 
digitized topographic data (U.S. and other natlona), and future coamunl at Ions -electronics (C-E) equipments end systems 
in development or conceptual stages,  The Center alao provides the necessary facilities to perform its mission.  This 
includes computer rental fct. onerations, administrative support, purchased supplies and services, building rental, snd 
contract functions. Th- Research, Development, Test and Evaluation (3600) funds primarily provide for development and 
maintenance of the analytical capabilities, development of additional data base requirements and government support. 
The Operation and Maintenance funds (3400) primarily support operational analysis projects of the military serv4ces and 
data base maintenance. 

(u) RELATED ACTIVITIES: The Center performs electromagnetic compatibility analyses for major Department of Defense 
communication-electronics systems. These system analysis projects a.e funded by reimbursements from users. These 
reimbursed funds are estimated to be $22.4 million In FY 82, $25.9 ml'lion In FT 83 and $28.4 million In FY 84.  1.. FT 

1981 fur example, more than 205 separate projects for the Army, Navy, Marine Corps and Air Force were supported. 

In audition, approximately 50 other Department of Defenae (DoD), juf.it agency, at*d other Federal agency projecta will be 
addressed by tUe Electromagnetic Compatibility Analysis Center »ECAC).  Examples tf the t.ystemu being snalysed are: Atr 
Force - E-3 and a>4 aircraft, Joint Tactical Information Distribution System (JT*>a), Air Fctce Strategic Satellite 
System snd Global Positioning System; Army - Communlcetions Command System, Airborne Frequency Engtu»ering Management 
System, Patriot Missile System, Tactical Frequency Engineering Syatem, Navy - EA-6B Prowler, Special ^tectromagnetle 
Interference Project, Surface Missile System (AEGIS), and PHALANX; and Marine Corps - Tactical cotmvtalcat'ons electro- 
magnetic compatibility analysis And operational support. Efforts of mutual concern to the Department of Defense and 
other Federal Agencies (i.e.. Federal Communlcatiora Commission, Fedeiai aviation Admlntstre:lern)  include projects such 
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Program Element:  #33144F Title: Electromagnetic Compatibility Analysis Center (ECAC) 
DOD Hlaalon Area:  Co—on Ueer Co—unlcatlona, #363     Budget Activity:  Intelligence and Co—unlcations, #5 

aa the Microwave Landing System, Air Traffic Control Frequency Assignment Syetem, Air-Ground-Air Frequency Assignment 
Program, and Communications and Control Syeteme. The Center also exchangee data, math modele, and computer programa with 
ether agenclea involved in frequency management euch aa the Department of Commerce, Interdepartment Radio Advisory 

Committee and the National Telecom—unlcatlona and Information Administration (NTIA). 

(U) WORK PERFORMED BY:  The Electromagnetic Compet blllty Analysis Center ia located in Annapolls, MD. The contracting 

responsibility la performed by Heedquartere, Air Force Systems Command through the Electronic Syeteme Division, Hanacom 
AFB, MA. The current contractor 1« the IIT Reeeerch Institute, Chicago, IL. 

(U) PROGRAM ACCOMPLISHMEWTS AND FUTURE PROCRAMS: 

1. (U) In recent yean, the program element funding provided the operation, maintenance and admlnlatratlon, 

updstlng of dete, and the continued development of electromagnetic capability analysis.  Timely ehort term responses 
to operational probleme from Southeast Aala, Europe, and the Continental United States were provided.  Frequency 
assignment analyses have been continuous.  Analyses of equipment, proposed or in reeeerch and development, have been 

documented in technlcel reports.  Beginning In FY 1973, the Frequency Resource Record System (FRRS) provided major 
frequency record keeping functions for several Unified end Specified Commands. With thia ayetem, worldwide frequency 
utilisation of the Commands la maintained et the Center to provide quick reaponee aaeletance to the operational forcee 
on frequency utlllcetlon questions. Other work included continued development, updating and *±ir,tenance of the data base 
and advanced mathematical modeling to eUulate characteristics of new typee of receivers, trentelttere and circuits. 

(U) During FY 1976-1981 data bee« maintenance end outputs continued and software upiatlng Improved efficiency. The 
Frequency Resource Records System (FRRS) continued operational teet in eupv rt of mout of the Unified Aid specified 
Commands.  Emphasis was on analyse«* of equipment and syeteme in the develop»nt phase. Mathematical models were 
developed for new type« of modulation and n*w scenarios.  Electromagnet it compatibility ayetem analysis wet performed 
and continuation of Center outputs such as deta base, operational analysis eupport, Frequency Records Resource Syetem 
(FRRS), and frequency el location end assignment aeslstence wee provided. 

(U) Model development Included improvement of the high frequency (HP) ekywave and antenna modele, eatelllte propagation, 
frequency dl.-te.on muiiplex/frequency nodulated modele, conventional rader antenna modele, eyetem modeling end 

prediction analysis system models.  The Center analysed and formulated the Department of Defense (DoD) end Services 
poeltione relative to the Genera? Worldwide Administrative Rad*o Conference (GWARC) which was held in Geneva during 1979. 
All iut1i  nation* attend thia conference, therefore, it wee Imperative for the United States to be reedy to defend or 
negotiate ts frequency spectrum neede through year 2000.  The Center will again support the CWARC representative* fa 
1984 aiui is preperlng for that meeting In the 1982*33 time frame.  In FY 1981, ihe ECAC manpower to eupport lta mtaslon 
wo» v. allttery/clvll eervice and approximately 600 contractor personnel. 

2. (U) FY '982 Program:  Reeeerch, Development, Teet end Evaluetlon C1DT6E) funding will provide continued dete 
baee end Frequency Records Resource System development end the expenelon of analytical model capabilltlee in many ereee 

of electromagnetic compatibility solution.  The analysis project effort will expand ee denand by Defense end other 
government egenclee for an.al.vsis services cor.< ' nue* to incteese.  The mejority of analyst* project*, for both Defense 
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Program Element:  033144P 
DOD Mission Area: CO-OP User Communications, #363 

Title:  Electromagnetic Compatibility Analysis Center (ECAC) 
Budget Activity:  intelllgnece jjjjjj Co—uulcatlons, #5 

and non-Defense activities, are financially supported by those activities through reimbursement. 

3. (U) PY 1983 Program:  The FY 1983 program will be «teller In content to the efforts described above.  It is 
anticipated that as systems become more complex and the number of frequency spectrum users grows, the Interference 
problems and requests for anslysls and data will Increase.  The le*»el of effort expended on work directly funded under 
this program will be held approximately constant while tha amount of user reimbursed work Is expected to grow about 
two percent. 

4. (U) FY 1984 Planned Program:  The FY 1984 plan will be alallar in content to FY 1983 activities.  The 
capability development will continue since the sophistication of electronic communications systems will Increase. 
Because of the previous flscsl year Increases in requirements snd complex'ty. It is predicted that reimbursed programs 
will Increase at the same rate predicted for FY 1983. 

5. (U) Program to Completion: This Is a continuing orogram. 

6. t.:i) Milestones:  Wot Applicable. 

7. (1!) Resources:  Not Applicable. 
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FY 1983 RDUE DESCRIPTIVE SUMMARY 

Program Element: :  33401F 
DOD Mission Area: COKSEC, #364 

(U) RESOURCES (PROJECT LISTING): ($ In thousands) 

Title: Communications Security (COMSEC) 
Budget Activity: Intelligence and Communications, #5 

Project 
Number  Title 

TOTAL FOR PROGRAM tlEMCNT 

FY 1981 
Actual 

3,538 

FY 1982 
Estimate 

1,594 

FY 1983 
Estimate 

1,621 

FY 1984 
Estimate 

Additional 
to Completion 

Continuing 

Estimated 
Costs 

Not 
Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEEÜ:   The principal objective of this program Is tts Improvement of communlc*- 
tlons security within the United States Air Force.    It Is a continuing effort dlvloed Into several task areas,    Th* overall 
effort Is part of national communications security program managed by the National Security Agency with participation by 
other services/agencies.    The Air Force portion of this overall program addresses problems encaur.te-ed 1n adapting general 
purpose cryptographic equipment for use In r,ew communication systems.   The efforts ^rt primarily directed at Insuring that 
all systems being developed by the Air Force meet current national communications security requirements.    Specific emphasis 
1s placed on correcting any known deficiencies. 

(U) BASIS FOR FY 1963 RDTIE RESIST:    This level of effort program supports ail Air Force communications security Research, 
Development, Test, and Evaluation.    Tasks under this project Include support of the development of advanced rarroxband 
«ilgltal voice techniques for communications security applications, the cevelcpment of new secure cosssunl cations techniques 
using fiber optics, and the evaluation of hazards and the means of protecting against ?i:t r»**ards of non-desired radiation. 
The project supports the A1r Force Electronic Security Command 1n providing comprowlstng etMnatlons testing for all *1r 
Force cryptographic equipment.    Cost estates are based on previous similar program experience and were made oy J\e Air 
Force Systems Command on 30 October 1981. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE StHM*$Y: 

FY 1SS1 

RUT IE TTW0T" 

tUjjOTtgJR APPROPRIATION FUNDS:    Not Applicable 

FY  1982 
Estimate 

FY 19£3 
Cstlmete 

FY 1984 
Estimate 

Additional 
to Completion 
"Tontlnufng 

Total 
Estimated 
Costs 
lot     — 
Applicable 
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Program Element: # 33401F Title: Cownunlcations Security (COMSEC) 
DOD Mission Area: COMStC, #364 Budget Activity: Intelligence and Communications, #5 

(II) DETAILED BACKGROUND AND DESCRIPTION: TMs program accomplishes communications security research, development, test and 
evaluation for Improved security InHünTted States A1r Force systems» It Is a continuing effcrt divided into security 
standards and assessments, communications security technology, secure voice, space and weapons security, record and data 
security snd communications security technical support task areas. The overall effort, 1s part of a national communications 
security program iwnaged by the National Security Agency with participation of all the services and defense agencies. 
Such an organization fosters exchanges of communications security technology, reduces duplication and Insures that national 
objectives are being satisfied with a high degree of commonality. 

(U) RELATED ACTIVITIES: The National Security Agency Is the overall manager of communications security equipment research 
and development under the policy guidance of the Assistant Secretary öf Defense (Communications, Command, Control an1 
Intelligence). The services perform efforts under common Program Element #33401, Ths Air Force Electronic Security 
Command performs CGMSEC testing on off-the-shelf equipment selected for operational use In the USAF and also recommends 

\  the use of cryptographic equipment to operational commands. 

(U) WORK PERFORMED BY: All research and development tasks under this program are manajfcri through the Rome Air Development 
Center of the Air Force Systems Command, electronic Systems Division, Hanscom AFB, MA. Contractors are: Lincoln Labora- 
tories Bedford, MA; National Bureau of Standards, Bolder, CO; Booz-Allen, Bethesda, MO; ARCON, Wakefleld, MA; OYNASTAT, 
Inc., Austin, TX. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

'• iüLHÜ 1981 and Prior Accomplishments: This project has supported Air Force research and development of fiber 
optics communications and has demonstrated the use of fiber optics for both system control a,id communications security 
functions. The National Security Agency has tested a secure flbtr optics system developed under this program. The A1r 
Force and Navy have a joint program to provide secure teleuetry for test ranges at Eglln, Edwards and Klrtlana Air Force 
Bases and the Eastern and Western test ranges which was initiated In this program. A secure communications controller 
was tested at the Air Force Data Service* Center and Is being further developed by the National Security Agency. An auto- 
mated compromising emanations analysis system to improve the manpower intensive nature of compromising emanations testlr.j 
was delivered to the Air Force Communications Security Support (enter. 

2- ilil FY ^982 Program: Fiber optics development will continue with National Security Agency participation in the 
development oTHn intrasior resistant optical communications testbed. Work 1n the voice processing area «111 emphasize 
solution of problems 1n high noise environments. Support will continue to the Air Force Cryptologlc Support Center 
compromising emanations testing program in the form of continued research Into automated testing techniques and compro- 
mising emanations problems, A digital voice interoperability program 1s being pursued to resolve Interoperability problems 
between secure voice systems projected for use throughout the Atr Force, the Department of Defense and allied nations. 
Prototype development of the Ground Radio Interface Device will be completed and a pilot production will be conducted. 
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Program F.U ^nt: # 33401F 
OOD Mission Area: COMSEC #364 

Title: Cormunlcations Security (COMSEC) 
BudgetActlvlcy: Intelligence and Communications #5 

3* (U) HY 1983 Planned Program: The Program Office will continue to provide support to the development of equipment for 
compromising emanations testing. Investigation of techniques for signals security analysis will continue as a goal for 
FY 1983. Digital Voice Interoperability Investigations will continue with emphasis on developing Interfaces between 
systems operating at different data rates. Support will be provided to many other Air Force programs using voice communi- 
cations over tactical and strategic radio, wireline and satellite systems. Increase of $200,000 results from transfer of 
civilian salaries from the Operations and Maintenance appropriation. 

4* CU> FY 1984 Planned Program: Begin research into the feasibility of an optical sensor for Tempest testing and continue 
ongoing automated tes* system upgrades. Complete testing In intrusion resistant fiber optics testbed and prepare final 
results. Continue to provide technical support to othor programs using narrowband secure vole* processors. Specify accept- 
ability criteria for the standard evaluation of secure voice systems. 

5- (U) Program to Completion: This 1s a continuing progrr» with emphfeUs shifting among efforts as A1r Force priorities and 
resources dictated Rajor emphasis will continue on narrowband voice processing requirements and compromising emanations 
testing equipment with Increasing emphasis on signals security. 

6- (U) Milestones: Not Appllceble 

''• (U* Resources:  Not Applicable 

8. i\i)  Comparison wUh FY 1982 Descriptive Summary: Not Applicable 
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FY 1983 RDTÄE DESCRIPTIVE SUMMARY 

Program Element:   # 35114F 
DoD Mission Areal   Navigation and Position Fixing, #361 

(ul RESOURCES (PRMECT LISTING):    ($ In thousands; 

Project 
Nonpar     Title 

TÖT7T FOR PROGRAM ELEMENT 
1956        TPN-19 Improvemants 
2026 System Support 
2148 LORAN C/0 
2610        Berlin Long Range Radar 
2681        GPN-22 Electronic Counter- 

Countermeasures 
2760 Mobile Planar Array 
2759 Advanced Military Landing System 

Title:   Traffic Control and Landing Systems (TRACALS) 
Budget Activity:   Intelligence & ComjmMcattonsT #5 

FY 1981 FY 1982 FY 1983 FY 1984 
Actual Estimate Estimate Estimate 
"77557" 5,280 -"STirar -r&rr 

1,400 400 
200 300 300 295 
300 1,700 
397 780 759 
200 2,100 2,900 

401 1,312 
700 2,300 

Additional 
to Completion 
Continuing 

Continuing 

47,400 

Total 
Estimated 
Costs 
~~m— 

2,400 
N/A 

26,700 
1,936 
5,200 

1,713 
50,400 

(U) BRIEF DESCRIPTION OF ELEMENT AHD MISSION: This progrsm provides the A1r Force with the Air Traffic Control and 
LanaTng equipment required for safe, efficient, worldwide, all weather A1r Force flying operations. The mission 
need Is to provide take off, enroute and landing gu1dar.ce and surveillance in order to meet wartime sortie requlre- 
nents. In peacetime, the need Is to support training, logistics and other operational flying with maximum safety. 

?ASIS FOR FY 1983 RDT&E REQUEST: The FY KJ3 request Includes funds to sustain planning activities 1n the Truffle 
jControl and Landing System Program Office (Project 2026) and to complete planning for acquiring a long range radar 

for Berlin using $65.1 million provided by the Federal Republic of Germcny (Project 
2610). Funds are requested to develop electronic counter-countermeasures for the AN/GPN-22 Precision Approach 
fiadars to be deployeo to Rerlln (Project 2681). Project 2760 adapts the Federal Aviation Administration'* Open Planar 
Array beacon antenna for ust on Air Force Mobile A1r Traffic Central Radars. Seven hundred thousand dollars are requested 
to begin the definition phase of a 15 year major program to convert the A1r Force fro» reliance on Precision Approach 
P'.chr and tr.e instrument Landing System to use of the Microwave Landing System for all precision landing. Federal 
Aviation Administration, International Civil Aviation Organization, and North Atlantic Treaty Organization plans f$r 
existing systems will render the A1r Force nonlnteroperable by the mid 1990's unless the Microwave Landing System is 
acquired In sufficient time. TRACALS program costs were estimated by A1r Force Systems Command during FY 81 with the 
exception of the Advanced Military Landing System project. The FY 1983 fun<<s requested for project 2759 will be used 
to do the necessary planning to cost this complex 15 year project. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDTäE 
Procurement (Other) 

rY 1981 

3,063 
4,200 

1164 

FY 1982 
Estimate 

5,263 
4,300 

FY 1983 
Estimate 

1,500 

FY 1984 
Estimate 

Additional 
to Coy let 1 on 

Continuing 
Continuing 

Total 
Estimated 
Cost 

N/A 
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Program Element: #35114F 
DoD Mission Areg: Navigation and Position Fixing, #361 

Title: Traffic Control and Landing SysteasjTRACALS) 
Budget Activity: Intelligence and Communications, #5 

(Ü) OTHER APPROPRIATION FUNDS: 

Procurement (Other) 
[^  Funds from Federal Republic of Germany 

for Berlin Radar Project 2610 

Total 
FY 1981   FY 1982   FY 1983   FY 1984    Additional    Estimated 
    Estimate  Estimate  Estimate  to Completlor  Cost 

5,023     4,213 
(7,800)  (19,100) 

399     2,591 
(8,100)  (14,400) 

Continuing     N/A 
(15,700)     (65,100) 
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Program Element: # 35114F Title: Traffic Control and Landing Systems (TRACALS) 
DoD Mission Area: Navigation and Posit ion Fixing, #361 Budget Activity:  Intelligence & Communications, #5 

(U) DETAILEL BACKGROUND AND DESCRIPTION:  The TRACALS program was established to provide single management of the many 
related programs required to modernize the electronic equipments which comprise the Air Porce Traffic Control and Land- 
ing System (TRACALS). Mximum use is made of state-of-the-art, off-the-shelf equipments to meet this goal. TRACALS 
research and developmenf efforts are aimed toward the development of technology and equipment required to satisfy the 
Air Force's unique, rail tary, worldwide, flying mission. Every effort is made to capitalize on the research and develop- 
ment activities of other federal agencies involved In air traffic control and navigation (primarily the Federal 

f Aviation Administration). This assures standardization within and interoperability with the National Airspace System. 
This request represents a transition from a high investment phase of the program which modernized Air Force fixed base 
air traffic control surveillance and precision radars, procured a new family of Instrument Landing Systems and developed a 
tactical LORAN system to a program to reflect the needs of the 1990s. The advent of the Microwave Landing 3ystcm and the 
Global Positioning System will heve a majo; Impact on the program In the 1985-1995 time frame. The Air Force currently 

|t relies on the Instrument Landing System for civil interoperability and precision landing at Main Operating Bases. 
Precison Approach Radar is maintained for NATO interoperability, mobile opera, ons and, in the United States, for pilot 
proficiency. In accordance with International Civil Avlacion Organization agreements, the Federal Aviation Administra- 
tion vill begin Microwave Landing System implementation in the mld-1980's. Instrument Landing Systems will be phased 
out beginning in the early 1970's. NATO plans to replace Precision Approach Radar with the Microwave Landing System 
as the standard interoperable landing aid by the late 1990's. To retain its current degree of interoperability the Air 
Force rust implement the Micravave Landina System by 1998. TM.s is a billion dollar effort over 15 years involving 
modification of 8000 aircraft, replacement of Instrument Lendiug Systems and Precision Approach Radars at all fixed 
bases and development of a mobile Microwave Landing System. The Air Force is participating with the Army and Navy 
in a Joint Chiefs of Staff study of interoperability requirements for a forward tactical landing system to ff.ll the 
place previously planned for the Joint Tactical Microwave Landing System. To reduce development costs the Air Force 
will purchase the Federal Aviation Administration system for fixed bases in the Continental United States.  FY 83 and 
84 funds will basically support etuaies to define the most cost effective mix of equipment and transition iiming along 
with some resting of Federal Aviation Administration ground systems and the Navy's multlmode receivers. The Global 
Positioning System will basically impact Operations and Maintenance funding lit the prograi as systems such »s LORAN 
are phased out in th»? e*rly 1^9'J'o. Othsr funds requested in this submission develop an electronic counter-counter- 
measure capability for ih Precision Approach Radars in Berlin and adapt the Federal Aviation Administration*» solution 
to false beacon returns (an open planar array antenna) to Air Force mobile radars. Funds requested for the Berlin 
Long Range Radar are additive to the $65.1 million provldea by West Germany to replace the USAF facilities at Tempeihot. 
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Program Element:  » 3511AF Title: Traffic Control and Landing Systems (TRAOLS) 
DoD Mission Area: Navigation and Position Fixing, #361 Budget Activity:  Intelligence & Communications, #5 

(U) RELATED ACTIVITIES: This program is related to, and through the mechanism of the Federal Radionavigation Plan, 
coordinated with the Federal Aviation Administration's plans for the National Airspace System. Key related programs 
are the Global Positioning System and national plane for the Microwa e Landing System. Air Force requirements for 
Tactical Air Navigation (TACAN) and Long Range Navigation (LORAN) ars expected to terminate when Global Positioning 
System equipment is available in nearly all Air Force and NATO aircraft (early 1990'a) and funds in this Program Element 
for TACAN and LORAN are limited to those nectsscry to retain a capability until th* (Jlcbal Positioning System is fully 
Implemented. National adoption of the Microwave Landing System will require replacry^ru of all Air Force ground and 
airborne Instrument Landing System equipment. Present plans are to acquire versions of the Microwave Landing System to 
replace both the Instrument Landing System and the Precision Approach Radar. This will require a billion dollar Invest- 
ment over a 15 year period. Off-the-shelf equipment developed by the Federal Aviation Administration will meet 
Continental United States fixed base needs. Versions of the Microwave Landing System will have to be developed to 
provide survivability in nigh threat areas and a full capability transportable system will have to be packaged. The 
Air Force is working with the Army ano Navy to define interoperability requirements for a forward tactical landing 
system in light of FY 82 budget decisions on the Army's Joint Tactical Microwave Landing System. 

<u) W0RK PERFORMED BY: The Air Force Electronic Systems Division, Hanscom AFB, MA; is responsible for the management of 
the projects included under this program. Contractors are: R«ytheon, Walthar , MA; Sperry Gyroscope Division, Sperry 
Rand Corp, Great Neck, HY; ARINC Research Corp, Annapolis, MD; Texas Instruments It.c, Dallas, TX; General Electric 
Comrnny, Syracuse, NY. 

<y) PROGRAM ACCOMPLISHMENTS AMD FUTURE PROGRAMS; 

*•  *1') FY ^81 *nd Prlor Accomplishments:  Requirements for replacing the Berlin Lone Range Radar and modernising 
operations centers «ere defined, funds were obtained from the Federal Republic of Germany under terms of the occupation 
agreement and the General Electric AN/FPS-117 radar was selected because of its superior logistics supportability and 
performances.  Installation of two tactical LORAN systems began in Europe. Solutions have been identified for remaining 
LORAN problems and FY 1982 funds will correct them. Communications system improvements for the AN/TPN-19 Landing 
Control Central were designed, fabricated and testing begun. Design studies were initiated for the remaining directed 
improvements. The AN/TRN-A1 lightweight airdroppable TACAN began entering the inventory to aerve Military Airlift 
Ccamand airdrop and Communications Command navigational aid survivability neeis. Studies were performed resulting in 
an approach ro assure precision approach radar service in Berlin in the event of Warsaw Pact Jamming. 

2* yY 1982 Program: Electronic counter-countermeaaures for the Berlin Long Range Radar will be fabricated, 
fitted to the radar and tested. Radar installation at Tempelhof will be*in. A cantract will b~ let to develop and 
acquire an automated system for the Air Traffic Control jat Trmpelhof Central Airport. 
Remaining deficiencies on the tactical LORAN system will" be corrected and a grid data management «ys'en to improve 
geodetic accuracy acquired. A contract will be let to develop electronic counter-counteraeasures for the Precision 
Approach Radars in Berlin. Communications system and reiiabilitv and maintainability Improvements to the AN/TFN-19 
Landing Control Central will be delivered and tested. 
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Program Element: # 35314F Title: Traffic Control and Leading System» (TRACALS) 
DoD Mission Area: Navigation and Position Fixing #361 Budget Activity: Intelligence & Communications #5 

3.    FY 1983 Planned Program; The Berlin Long Range Radar will be commissioned. 7ull scale development^ 
Iwill commence leading to «r FY 1986 operational activation. Electronic counter- 

countermea8ures for the Berlin precision approach radars will be fabricated and tested. Work will commence to develop 
a solution to false target radar beacon system returns experienced by the AN/TPX-42 Interrogators in mobile radar 
systems. Planning will commence on an implementation strategy for acquiring an Advanced Military Landing Systea to 
overcome the high expense and operation-»1 limitations of the precision approach radar and the lack of mobility of the 
Instrument Landing System. Plans are to comply with previous guidance and use versions of the Federal Aviation Admin- 
istration developed Microwave Landing System to satisfy Air Force requirements. This will be s billion,dollar effort 
over_13 years. The Increase in FY 83 fund« for RDT&E reflects a decision to proceed with developing « 

detection capability for the Precision Approach Baders in Berlin against the 1985 Jamming threat. Last year's 
descriptive summary uoted that the FY 82/83 funds requested provided onl> r__ and that the 
program was under review. The deletion of most FY 83 RDTSfi related Other Procurement funds reflects deferral of acqui- 
sition of a second modified Precision Approscrt Radar for Berlin until FY 84 due to the more ambitious development 
program. The remaining $399 thousand completes the tactical TORAN program. NOTE: Program Element 35114F contains 
Other Procurement end Aircraft Procurement funds not related to ongoing RDT&E projects. ?heae funds are not addressed 
in this summary. 

*•    FY 1984 Planned Program: Work wil". continue on developing an fc 

A detailed transition program for Microwave Landing Syatem Implementation will be finalised based on th. least cost 
alternative. A mobil«; open planar array antenna will be delivered, tes'idd and a production decision aade. The Air 
Force wil! acquire the Federal Aviation Adrialstrarion's Flight Data Input/Output equipment to replace the current 
system which will no longer operate with the Federal Aviation tdmlnistra^lou's computers. 

'• ^  Program to Completion; This is a continuing program. Requirements are bein& defined for a replacement :...r 
the 1950's vintage AN/MPH-14 radar ccutrol central», for survltability of fixed air traffic control ieder# In high threat 
•.eas, for removing systems supplanted by the Global Positioning System, and to adjust to Federal Aviation Administration 
Initiatives such as the Traffic Alert and Collision Avoidance System. At a minimum, th« advent of the Microwave Landing 
System, the age of all but the AN/TPN-19 mobile air traffic control radar« and the vulnerability oi fixed bate air 
traffic control radars will generate another period of high investment for this program. 

6. (U) Milestones:  Not Applicable 

** W)  Resources:  Kot Applicable 

*• <u> Comparison with ft  1982 Budget Data:  Koc Applicable 
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n 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:    63248F Title:    Concept Development 
DOD Mission Ared:    Engineering Technology   (ATP) ,   #553 Budget Activity:    Defense-Wide Mission Support, #6 

(Previously Contained in #440) 

(U)    RESOURCES (PROJECT LISTING)($ in thousands) 

H 1981       FY 1982       FY 1983       FY 1984     Additional        Estimated 
Numher       Title Ac_tu_al_       Estimate     Estimate     Estimate To Completion        Costs 

TOTAL FOR PROGRAM ELEMENT NA NA 984 3,275       Continuing NA 

(U)    BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:    At any given time, a number of new, Innovativ* ideas exists to 
significantly improve our military capabilities.    Under normal procedures, several years are required for the best ones 
to achieve funding and mature to the polrt of entry into full-scale development.    This activity applies immediate 
resources to a few ideas which offer greatest potential  for quantum Improvements 1n capabilities or to capitalize 
on enemy weakness, using streamlined management procedures under direct purview of the AFSC Commander.    Objective is 
to achieve technical and concept validation for launch into FSD {If warranted) as soon as possible, and minimize 
cost/time spent on others.    Provides opportunity to achieve early implementation of high payoff concepts and 
technology opportunities. 

<u'    BASIS FOR FY 1983 RDT&E REQUEST:    Includes funds to Initiate and carry through to validation (or rejection) two 
concepts, chosen from list of over~T00 innovations proposed hy industry, government, and private sources.    This vzry 
limited start is intended to prove the value of unique and accelerated procedures; versus "business as usual," for 
concepts which offer quantum Improvements in capability.    With success, activities will  be expanded to support larger 
number of efforts  in FY 84. 

(u)    COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:    Not Applicable 

W    OTHER APPROPRIATION FUNDS:    Not Applicable 
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Program Element:    63248F 
DOD Mission Area:   Engineering Technology   (ATP),   »553 

Title:    Concept Development 
% B ud get Activity:    Defense-Wide Mission Support, #6 

(U)    DETAILED BACKGROUND AND DESCRIPTION:    Congress and other government authorities have frequently cited concern over 
lengthening time periods between the time new concepts are first proposed and the time of their entry Into operational 
service.    Often, over half of this period Is consumed by Initial evaluations and formal concept definition activities 
(prior to full-scale development), which have lengthy budget and procurement prerequisites.    This PE Is an AF Systems 
Command Initiative to select a very few high-payoff concepts and apply Immediate dedicated manpower to pursue them on 
an accelerated basis through validation.    Although a large fraction of the activity will be supported from 1n-house 
resources (personnel, labs, etc.), funding is needed for materials, testing resources, and some essential contractor 
support.   Where contracted^ effort is necessary, priorities will be established to support accelerated procedures. 
Recognizing this Is only applicable for a very few concepts, the objective 1s to bring Innovations which show greatest 
promise to the FSD point in several months, vice years.    Hlgh-risL, high-payoff ideas will be pursued. 

(U) RELATED ACTIVITIES: Concept Development consistr. of investigation and demonstrations that are required prior to 
the full-scale development of weapons systems. It relates adva-iced capability concepts and emerging technology to 
operational needs, and develops operational concepts with user Commands. Accelerated demonstrations/validations will 
be conducted as necessary to test or prove feasibility. The concept development phase 1s planned to result 1n proven 
innovations being transferred to new or existing programs in i matter of months, or pioven sufficiently unsocnd as to 
be rejected. 

(U)   WORK PERFORMED 3Y:    The primary activities are performed by Air Force Systems Command Prodtct Divisions, Labs, and 
Centers. "Efforts will be supplemented by assistance from ;ter C%mands and contracts with Industry. 

<u)    PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

(U    1981 and Prior Accomplishments:    Not Applicable 

(2) FY 1982 Program:    Not Applicable 

(3) FY 1983 Planned Program:    Includes funds to initiate two of the highest payoff efforts chosen from * list of 
over 2ÖÖ candidates.    Each effort will  have a schedule cooensurate with its scope; it is anticipated that the 
average project iength will  be 8-12 months. 

'4) KY 1981 Planned Prcgratfi;    Approximately six additional concept projects will  De initiated. 

f*) Program to Completion:    This  is a continuing program. 

(&) Milestones:    To be established 

W Resources:    Not Applicable 

(8) Comparison with FY 1982 Descriptive Summary:    Not Applicable 
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FY 19S3 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I63401F 

DOD Mission Are«: Space Launch and Orbital Control, #410 

Titla: Space Vehicle Subsystems 

Budget Activity: Defense-wide Mission Support, #6 

(U) RESOURCES (PROJECT LISTING) (? in thousands); 

Project 
Number Title 

FY 1981 FY 1982 
Actual  Estimate 

TOTAL FOR PROGRAM ELEMENT 
681D   Advanced Space Guidance Technology 

682J   Advanced Space Power Supply Technology 
688F   Advanced Satellite Secondary Propulsion 

Technology 

2181   Advanced Space Computer Technology 
2198   Advanced Space Technology Panning 

9,870 
4,564 
1,375 

150 
3,781 

0 

0 
0 
0 

0 
0 
0 

FY 1983 
Estimate« 

4,339 
1,965 
1.700 

374 
0 

00 

FY 1984 
Estimate 

6,523 
2,653 
2,400 

1,170 

0 
300 

Total 
Additional    Estimated 
to Completion Costs 

Continuing 
Continuing 

Continuing 

Continuing 

Continuing 
Continuing 

Not Applicable 
Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 
Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This applied, advanced technology program serves to define, develop 
and demonstrate new/improved space vehicle subsystem concepts/prototypes which support numerous DOD space program» and 
are essential for meeting DOD space mission needs in the lste 1980s and 1990s.  The primary objective of this progra« 

f.a m Increase satellite survlvabllity, autonomy, performance, reliability and lifetime,  A secondary objective is 
accomplishment of the prime objective with lighter, less complex, and more economical subsystems than currently exist. 
Development efforts are in guidance, power supply, secondary propulsion, computer subsystems and the supporting technology 

planning. 

(U) BASIS FOR FY 1983 RDT5E REQUEST: This technology base program Is required to support present tnd future military 

space programs with fully developed and proven subsystems to advance space progra« capabilities while minimizing cose, 
schedule and performance risks. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

99900 

FY 1982 
Estimate 

FY 1983 
Estimate 

FY 1984 
Estimate 

RDT&E 

Procurement: None 

(U)  OTHER APPROPRIATION FUNDS: N/A 

Additional 
to Completion 

Continuing 

Total 
Estlm#t*d 
Costs 

Not Applicable 
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Program Element:  #63401P Title:  Space Vehicle Subsystem 
DOD Mission Area: Space Launch and Orbital Control, #410        Budget Activity: Defense-vide Mission Support, #6 

(U) DETAILED BACKGROUND AMD DESCRIPTION: This la the Department of Defense's (DOD) only applied, advanced technology 
program for defining, developing, and demonstrating spacecraft subsystem concepts/prototype» applicable to multi-users and 
essential for meeting DOD space mission needs in the 19tiCs and 1990s. The guidance, power supply, secondary propulsion, 

and processor subsystems being developed by this program are the spacecraft lupport systems for the mission payload. 
Puture pay loads nes?-J: more precise orientation, greater survlvablllty against natural and man-madt threats, and greater 
operational autonomy« There are four projects within the Space Vehicle Subsystems program to meet these needs. Project 

681D (Advanced Space Guidance Technology) defines, develops, and demonstrates space guidance, navigation, aud control 
subsystems and components which (1) provide autonomous, non-radlatlng guidance capability and (2) improve laattlal 
attitude reference accuracies. Project 682J (Advanced Soace Power Supply Technology) defines, develops, and demonstrates 

power subsystems, Including batteries, solar paneli, and power management systems, to (1) Increase nuclear, laser, and 
r.atural environmental survivablllty, (2) Increase tower caput and lifetime, and (3) substantial ly reduce volume and 
weight.  Project 688F (Advanced Satellite Secondary Propulsion Technology) defines, develops, and demonstrates new/ 

improved propuljlon concepts to (1) increase satellite life, (2) Improve attitude control precision, and (3) reduce 
secondary propulsion system weight.  Project 2181 (Advanced Space Computer Technology) defines, develops, and demonstrates 
selected computer, memory storage, dtca preprocessor, end software subsystems and components to (1) Increase reliability 

and mission life, (2) decrease satellite ground terminal down-link requirements, (3) Improve radiation hardening, 
(4) increase memory access capability, and (5) reduce weight, volume, an> pov:r requirements.  Project 2198 (Advanced 
Spice Technology Planning) develop* the technology model and road maps t  ctvtw Improved space systems capabilities. 

(U) RELATED ACTIVITIES:  The following relatiot;shipe txist: with other activities.  Project 681D (Advanced Space Guidance 
Technology) receives inputs from Program Element ^PE) #62204F (Aerospace Avionics).  Pivject 682J (Advanced Space Power 

Supply Technology) receives power system technology inputs froa P2 J62203F (Aefosuace Propulsion).  Project 688F (Advanced 
Satellite Secondary Propulsion Technology) receives secondary propulsion technology Inputs from PE I62302F (Rocket 
Propulsion).  Project 2181 (Advanced Space Computer Technology) provides technical t   ilstance to Rome Air Development 
Center in the investigation of an On-Board Signal Processor with PE I627U2F (Command, Control, and Communications) *n<£ PE 
#623012, a Defenae Advanced Research Project*. Agency program element.  The Space Vehicle Subsystems program la also per- 
foriaing a Joint spacecraft autonomy study with PE I63438F (Satellite Systems Survlvabl)Jty) and flight teate it? pnyloads 

via PE I63402F (Space Test Program). 

(U) 'JORK PERFORMED BY:  Air Force Space Division, Los Angeles, CA manages the program and executes Projects 681D and 

2181. Project 682J is executed by the Air Fo.ce Aero-Propulsion Laboratory, Wright Patterson AFB, OH and Project 2181 is 
executed by tbs Air Force Rocket Tropulslon Laboratory, Edwards AFB, CA.  Principal contractors are:  Project 681D—Martin 
Marietta Corp, Denver, CO (Space Sextant) and TRW, Redondo Beach, CA (Hulti-mission Attitude Determination and Autonomous 

Navigation System) P;ojec^ 682J—Hughes Aircraft Co, El Segundo, CA (Kicke ?.-Hydrogen lattery and High Efficiency 
Solar Panel); Project 68BF—Pairchild Aerospace, Long island, NT (?ui*ed Plasma Thructer). 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PR0C?JVHS: 

I.  (U) FY 1991 and Prior Accomplishments:  There have been many major accomplishments in thia program, particularly 

in the power »upply area. The S; ace Vehicle Subsystems program developed and demonstrated an advanced Nickel-Cadlum 
battery which nearly doubled energy atorage per pound a.: geosynchronous orbit. The Fleet Satellite Communications 
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Program Element:  F63401F Title:  Space Vehicle Subsystems 
DOD Mission Area:  Space Launch and Orbital Control, #410        Budget Activity:  Defense-wide Mission Support, #6 

satellites use this technology.  Nickel-Hydrogen batteries have been developed and flight tested, resulting in a factor 

of four improvement in the amount of electrical energy storage p<>.r pound for geosynchronous alsclons.  For low earth 
orbit missions, the improvement Is even greater based upon superior recharge characteristics.  The high performance 
capabilities of these Nickel-Hydrogen batteries have resulted in their selection for use in the Satellite Data System 
satellites.  In the solar cell area, high efficiency, radiation hardened Gallium-Arsenide cells have been developed and 
flight tested, permitting a one-third reduction in solar panel elzes. An earlier solar cell development demonstrated 

higher efficiencies from Silicon cells than previously obtained.  This advanced Silicon eel) technology is being used 
for the solar panel? in the Defense Satellite Commrricatlons System satellites.  Both the solar ce'l and battery tech- 
nologies developed lead to longer life systems. 0l\er subsystems that have completed development within this program 

Include the Flexible Rolled-Up Solar Array which is basellned for the NASA Large Space telescope and Multi-mission 
Modular Spacecraft, frlctlonless Momentum Wheel, Space Precision Attitude Reference- System, Ultraviolet Radiometer, 
Velocity Vector Sensor Assembly, and the Optical Angular Motion Sensor. 

(U)  In FY 1981, the following activities took place:  Project 681D (Advanced Space Guidance Technology) — 
reconfiguration and qualification testing of key components of the Space Sextant attitude reference and navigation system 

were accomplished to prepare it for a test flight on the Space Shuttle Orblter. Testlu& of the basic sensor arrays for 
the Multimission Attitude Determination ar.d Autonomous Navigation (MADAN) system was completed and fabrication of some 
sub-assemblies waw Initiated.  Project 6o2J (Advanced Space Power Supply Technology)—the fabrication of a hardened 

Gallium-Arsenide High Efficiency Solar Panel was continued as was the long life test of the Nickel-Hydrogen batteries. 
Project 688F (Advanced Satellite Secondary Propulsion Technology)—the extended life test of the mono-propellant 
thruater wau successfully completed.  Project 2181 (Advanced Space Computer Technology) — the brassboard development 

of the Fault Tolerant Spaceborne Computer (s*TSC) WJS completed. 

2. (U)  FY 1982 Program:  Within Project 681D (Advanced Space Guidance Technology,  the Space Sextant will be 

Integrated and tested for a space ilight demonstration on a Space Test Program rest flight aboard the Space Shuttle 
Orblter.  fhe FY 82 work is accomplished with a combination of Space Vehicle Subsystems Ft 81 funded work and Space Test 
Program (.JE 63402F) FY 82 funded vehicle integration effort.  FY 82 program funda were deleted to fund higher priority 
Air Force requirement*. 

3. (U)  FY 1983 Planned Program:  Within Project 681D (Advanced Space Guidance T^rhnoio^y), development of the MADAN 

system flight prototype will be initiated.  Within projet 682J (Advanced Power Supply Technology), deve!opmect of a common 

pressure vessel for a multi-celled Nlciel-Hydrogen battery will be initiated to ptovide a 25X weight radjctUt compared 
with single cells; fabrication and qualification of a large area CalHum-Arsenide solar panel will be initiated to-  prepare 
for a high radiation belt space flight demonstration; and developments will be initiated for a new High Energy Density 
Rechargeable Battery (HEDRB) and a High Voltage Power Management System (HVPMS).  Within Project 688F (Advanced Satellite 
Secondary Propulsion Technology), definition of a space flight demonstration will be initiated for the Mil 11 pound Pulsed 

Flasta Thruater.  Within Project 2198 (Advanced Space Technology Planning) development of the Military Space Syetems 
Technology Model (M3STM) will be continued. 

J)  FY 1984 Planned Program:  Within Project 68h? (Advanced Space Culdancs Technology), development and ground 
the MADAN system will be continued.  Within Project 682J (Advanced Space Power Supply Vechoology), development 
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?rogi*a Eleae»t: #634OIF 
DOD Mis§Ion Area: Space Launch and Orbital Control, #410 

Title: Space Vehicle Subsysteas 
Budget Activity:  Defense-vide Mi »it Ion Support, #6 

and testing of Nickel-Hydrogen coaaon pressure vessel betterles, Galliua-Arsenide solar panels, and development work on 
the HEDRB and HVPMS proJets will be continued. Within Project 688? (Advanced Satellite Secondary Propulsion Technology;, 
planning and testing foi a space flight demonstration prograa for the Pulsed Plasaa Thruster will be conducted. Within 
Project 2198 (Advanced Space Technology Planning), developaent of the MSSTM will be continued. 

5. (Ü) Prograa to Coapletlon: Not applicable. This is a continuing prograa. 

6. (Ü) Milestones: Not Applicable 

7. (U) Resources:  Not Applicable 

8. (U) Coapar<aon with PY 1982 Budget Data:  Not Applicable 
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FY 1983 RDTsE DESCRIPTIVE SUMMARY 

Program Element:  I63402F 

DOD Mission Are«:  Space Launch a Orbit«) Support, #410 

(Ü)  RESOURCES (PROJECT LISTING):  ($ in Thousands) 

Project 
Number  Title 

FY 1981 
Artual 

FY 1982 
Estimate 

Title:  Space Test Program 

Budg*t Activity:  Defenai-wlde KJawlon Support t #6 

FY 1983 
Estimate 

FY 1984 

Estimate 
Additional 
to Completion 

Total 
Eotimated 
Coat a 

TOTAL FOR PROGRAM ELEMENT 40 978 42,639 62,573 73,738 Continuing 

2617           Spacecraft Mission* 20,000 19,300 19,500 10,500 Continu'ng 
2616           Secondary Missions 3,078 600 4,082 5,300 Continuing 
?619           Shuttle  Experiment   Support 

Equipment 15,100 19,739 33,491 51,438 Continuing 
2620          Shuttle Sortie   U&slonr 2,800 3,000 5,500 6,500 Continuing 

Not Applicable 

Not Applicable 
Not Applicable 

Not Applicable 
Nor. Applicable 

(U) BRIEF DESCRIPTION 0? ELEMENT AND MISSION NEED: The Space Te*t Program <STP) advances DOD space technology by pro- 
viding spaceflight auctions ?or demonstrating new system designs snd concepts SAG for determining environmental effects 
on military space systems. This tri-Service program provides the only substantial spaceflight eapibilit) to perform 

f ly-before-buy demoi.st rat Ions of advanced technology designs. The STP Is to be the pathfinder lor exploiting the Shuttle 
as a maimed space laboratory which suould expedite the infusion of new technology into space systems through th* u&e of 
simpler, lncrcaentally-deslgued, man-aided experiments. The experience gained from this approach will be i key element 

in fully defining man's military role in space. 

SASIS FOR FY 193 3 rtOTaE REQUEST:  This ^<$uest includes funds for the following:  completion of the total system 

checkout of Teal Ruby spacecraft sfter payload integration is completed; orbital support for a space environmental 
(KperlSMK}t betr.* tlovn on a ein? »ifled boat vehicle; documentation of lessons learned from the first DOD Shuttle sortie 
mission for us.? by future DOD Shuttle us«rs 

I Initial integration support for the Talon Gold Missions; 
procurement of additional Shuttle experiment support equipment and modification, as epproprlare, tc existing support 
equipment to obtain .- fill complement of reusable hardware; and continuation of design activities for the ne-t Shuttle 

sortie mission.  The programmed fund* are based primarily on contracted amounts and contractoi cost estimates for work 
involved. 
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Progran Element: #63402F 
DOD Mission Area: Space Launch & Orbital Support, #410 

Tltle: Space Test Program 
Budget Activity: Defense-wide Mission Support, #6 

(ü> COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 FY 1*382   FY 1983   FY 1984   Additional 
Estimate  Estimate  Estimate  to Completion 

RDT&E 41,080 
Procurement - Not Applicable 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 

47,700    65,500 Continuing 

Total 
Estimated 
Coats 

Not Applicable 
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Program «Lament: »63A02F title:  Space Test Program 
DOD Mission Area:  Space Launch & Orbital Support, #410 Budget Activity:  Defense-wide Mission Support» #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Our national security depends on the operation of space systems which are the 
product of a superior technology base. The role of tne Space Test Program (STP) is to keep the united States at the fore- 
front of space technology by providing the means tc fully exploit the military potential of space through a broad based 
on-orbit research and test capability. The SIP is a trl-Service activity which provides spaceflight situion« for con- 
ducting feasibility demonstrations of advanced concepts aud designs which will contribute to new aad Improved military 
space systems. The program simplifies the experimenter's job by centralizing management for the many tasks that are 
required to launch a paylosd■ spacecraft and/or Shuttla experiment support hardware acquisition, payload integration, 
launch s heduling, support services, and secondary payload space arrangement on other DOD aud National Aeronautics and 
S^ace Administration (NASA) spaceflights. The STP spacecraft and Shuttle sor;ie missions are designed around major 
experiments. Additional secondary experiments ate then added as the launch configuration permits. Also, flight opportu- 
nities are sought for small secondary experiments on other DOD and NASA spaceflights, where the time to respond to such 
opportunities is often too short for programming in advance. This program was designated by DOD to be the pathfinder in 
exploiting the Shuttle as a manned space laboratory tc-j  DOD experiments. This approach should expedite the infusion 
of new technology into spacj systems through the use of simpler, incrementally-deslgned experiments "ided by man. 
Brassboard models can be used on the Shuttle laboratory for testing critical system technologies and evaluating the 
capabilities of man in space testing. Through these early tests, design decisions can be made as to tho proper mix of 
manned and automated operation' on future spacecraft. Those early brassboard tests can lead to the development of more 
complex experiments or directly to operational military space systems. Furthermore, mission success 3s enhanced because 
payload* can be returned for ref light as needed, and by proper design of experiments to incorporate a missioi./pay load 
specialist, practical workaround opportunities increase. The experience gained from this approach will be a key 
element in fully defining man's military role iti space.  STP will serve as the transition link to effective manned control 
and interaction ci payloads, on-orbit checkout, and on-orbit repairs. The program is tri-Servict documented (AFM 80-2/AR 
70-43/OPNAV 76P-2) and was reoriented for the Space Shuttle >ra by a new DOD policy. The Air Force is DOD'j executive 
agent for thir program. TI.e STP program element is comprised of four projects.  Project Kill  (Spacecraft Missions) 
supports experiments which require flight oa STP-developed spacecraft.  Project 2618 (Secondary Missions) «»upporta 
the spaceflight of small payloads flown in groups on a low cost free-flyer spacecraft, or piggy-back on a host DOD or 
NASA spacecraft.  Project 2619 (Shuttle Experiment Support Equipment) is for the procurement of reusable equipment 
and corresponding analyses to support the flight of experiments on Shuttle sortie missions.  This include« the pro- 
curement of hardware to use the Shuttle ac a canned DOD laboratory to suppoit experimentation.  Project 2620 (Shuttle 
Sortie Missions) supports the integration efforts for the spaceflight of erperlments on Shuttle sortie missions, 
Initially defined as those in which the tuain experiment equipment remains in the Shuttle bay and is operated either by 
automatic control or by a mission/payload specialist during the short time the Shuttle is on orbit. 

(U) RELATED ACTIVITIES: Atlas-F vehicles and their corresponding launch support Is provided by Space Boosters, Program 
Element ^PE) #35~19F.  Shuttle launch support and Inertlal Upper Stage (IUS) systems sre provide« by Spfece Launch Support, 
PE I35171P.  Payloads are supported by the foMowing: Office of Naval Research; Naval Research Laboratory; Army Atmos- 
pheric Sciences Laboratory; Defense Advanced Research Projects Agency, PE I62301E, PE I62711B, and P2 I6270TE; National 
Aeronautics and Space Administration; AtrjospUeric Sciences, PE I61120F; Geophysics, PE I62101F; Materials, PE #62102F; 
Aerospace Propulsion, PE #62203F; Advanced Weapons, PE #6'?60iF; Space Surveillance Technology, it  I6342BF; Satellite 
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Program Element: »63402F Title:  Space Test Program 
DOD Mission Area: Space Launch & Orbital Support( #410        Budget'Activity: Defense-wide Mission Support, #6 

Systems Sutvivability, Program Element (PE) #63438*; Space Vehicle Subsystems, PE #63401F; Svstem» Survivability PE 
#64711F; anJ Advanced Space Communications, PE #63431F. 

(U) WORK PERFORMED BY: The United States Air Force, Headquarters Space Division, Los Angeles, CA, is responsible for 
??Sntfllght PUnnlng» engineering, procurement, and operational aspects required to execute the Space Test Program 
(STP). System* engineering support is provided by the Aerospace Corporation, Los Angeles, CA. Current payload integra- 
tion and/or spacecraft contractors are Rockwell International, Seal Beach, CA, and Lockheed Missiles end Space Company 
Sunnyvale, CA. r J* 

(l)  PROGRAM ACCOMPLISHMENTS AND gUT'JRE PROGRAMS: 

10  
1"      FY 19S1 and Prior Accomplishments: There have been 33 launches since the first one in 1967: 15 primary und 

18 secondary. The primary missions were launched by the STP using three Thcr, eight Atlas, two Titan IIIC, one Delta 
and one Scout launch vehicles. The secondary missions used spacü on other DOD aud National Aeronautic and Space Admin- 
istration flights. Ninety-niue payloads have been successfully launched to date  The most recent missions flow were 
successfully Hunched in 1979—two primary and one secondary. The primary missions launched we.e Spacecraft Charging at 
üJf -UtJtud" <SCATHA) ftee-flyer spacecraft and Gamma Ray Spectrometer free-flyer spacecraft, other significant past 
STP mission** include the following: Lincoln Laboratory's Experimental Satellite (LES 6) demonstrated feasibility of 
Ultra High Frequency (UHF) space communications; LES 8/9 proved new concepts to increase the survivablUty of future 
8i>ace communication systems; 

,- e,    , _ Timation III was a succeosful prototype of the Global Positioning System 
(i/ro^; and 

J 
During FY 81, the following activities wer* accomplished. Project 2617 (Spacecraft Missions) activities 

were to Integrate and independently test most of the major modules on the Teal Ruhy spacecraft structure and to continue 
to provide data reduction support far the SCATHA and Comma Ray Spectrometer missions. One of the Project 2618 (Secondary 
Missions) activities was to provide for prelaunch checkout followed by orbital support of the Host Vehicle Pallet (HVP) 
mission being launched on a classified host vehicle. Of the two Havy experiments being flown on t.iis mission, one is to 
study aclar flare energy conversion and Acceleration mechanisms from solar oarticle isotopes; th* other is to asseas the 
potential of stimulated wave-particle interactions as a means to affect communication systems through control of precipi- 
tation from radiation belta. Arother project activity was to perform payload integration and begin testing o« an Air 
Force space environmental experiment that will be flown on a Defense Meteorological Satellite Program spacecraft.  Still 
another activity is providing data reduction support for a previous HVP missior.. Project 2619 (Shuttle Experiment fupport 
Equipment) is capitalUing on th* reusable Shuttle sortie support hardware begun un4«r the cancelled Program     This 

^c!r\eV  Tnt, " be contlnued und«r *nd for STP* *"  «*• of the hardware enables support of an important, early 
DOD Shuttle sortie mission not possible otherwise. Although th* hardware is limited in capability, it fi considered an 
early version of that needed for Shuttle exploitat^n with non-complex, man-aided experiments. Another project activi- 
ty was to provide documentation on this first WD S„. tie mission for use by all future DOD Shuttle users. The documenta- 
tion covers common integration procedures for sortie payloads with the Space Transportation System, launch procedures, 
methods of training am* operation, end "lessons learned." .... 
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Program Element:  I63402F Title:  Space Test Program 
DOD Mission Area: Space Launch & Orbital Support, #410        Budget"Activity: Defense-wide Mission Support, #6 

Inder Project 2620 (Shuttle Sortie Missions), the design and mission planning efforts are being performed for flight of 
the first DOD Shuttle mission which will use the STP hardware being developed under STP Project 2619. 

2. FY 1982 Program: During FY 32, the following activities arc planned. The Project 2617 (Spacecraft Misaions 
effort is to Initiate th total system checkout of the Teal Ruby spacecraft after payload integration is completed. The 
Teal Ruby mission, known by its primary Defense Advance Reseerch Projects Agency (DARPA) payload of the same name, carries 

v Air Force, Army, and National Aeronautics and Space Administration secondary payloads as well. The DARPA experiment 
will demonstrate new ^j infrared technologies and collect data needed for the design of future space- 
based aircraft and missile detection system r \   Under Project 2olP (Secondary Missions), after 
pielaunch checkout Is completed, orbital support will be provided for an Air Force experiment being flown on a Defense 
Meteorological Satellite Program spacecraft to learn how to better predict auroral conditions affecting communications 
systems.  One Project 2619 (Shuttle Experiment Support Equipment) activity is to complete the development of uhe early 
version of reusable sortie hardware supporting the first DOD Shuttle mission.  Another activity is to begin procurement 
of needed additional, reusable Shuttle sortie hardware and to make modiflcations, as appropriate, to existing sortie 
hardware. This will provide a full complement of reusable hardware in support of future sortie missions and will enable 
exploitation of the Shuttle as a manned apace laboratory. _Within Project 2620 (Shuttle Sortie Missions), all mission 
activities will be completed to support the flight of the^_ 

r J Prior to launch, the payloads will be Integrated on the early version sortie 
hardware _ and then tested. The composite structure will then be Integrated on the 
Shuttle.  Lessons^learned will be documented for future DOD users. This mission is referred to by the name of its 
primary payload — 

" The 
Shuttle environment (contamination) data vill help define the Shuttle environment for use in the design of future Shuttle 
sortie payloads.  This mission will additionally provide DOD with the early experience needed to learn how to use the 
Shuttle effectively.  Another project activity Is to start the design activities for the future Shuttle sortie missions. 
Planning and design work will begin for the first PARPA Talon Gold mission, as well as, planning Jor the'^ 

JJwlth a modi fled r 

(U) The reduction In FY 1962 program funds compared with those projected in the FY 1982 üescrlptlve Summary are 
a result of Air Force funding priorities at the program level,  The primary Impact of this reduction is cancellation of 
efforts to Initiate a new mission and delay In the purchase of reusable equipment for Shuttle sortie missions. 

3. FY 1983 Planned Prosrtn: Project 2617 (Spacacraft Missions) activity will complete total system checkout 
of the Teal Ruby Spacecraft"anTL ]  Inder Project 2618 (Secondary Missions), th« 
National Aeronautics and Space Administration (NASA) will provide technical support and flight acceptance testing for 
the Space Test Program experimentfe planned for launch from the Kennedy Space Center on the NASA Long Duration Expo- 
sure Facility reusable, free-flying satellite. The satellite launch and retrieval dates are subject to NASA scheduling. 
Current plans reflect an on-orblt mission of over 12 months. One experiment will allow determination of space environ- 
mental effects on spacecraft materials; another will examine the space effects on active/passive radiation-hardened 
fiber optics components. Planning and integration activities will be Initiated for an experiment on radar propagation In 
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Program Element: 363402F Title: Space Teat Program 
DOD Ki38ion Area:  Space Launch & Orbital Support, #410        Budget Activity: Defense-wide Mission Support, #6 

the ionosphere to be flown in FY 84 as a ^ost Vehicle Pallet (HVP) mission (HVP II) on a classified host äolelUce. Pro- 
jects 2619 and 2620 activities will include1^ _ and continuation of the 
Talon Gold I planning. Refurbishment of the v _will begin. 
Spacelab hardware will be obtained from or through NASA to support the flight of the Talon Gold payloads. Source selec- 
tion w 11 be i. tiated for the*      ^integration contract. 

4. PY 1984 Planned Program:  Project 2617 (Spacecraft Missions) activity will Integrate the Teal Ruby space- 
craft and its mounting structure on 

"I Under Project 3618 (Secondary Mission) additional payLoads will be integrated onto NASA's 
Long-ruratl.on Exposure Facility. Exact launch and retrieval dates are subject to NASA scheduling. Also, a tadar propa- 
gation experiment Bill b^ flown on a Host Vehicle Pallet mission (HVP II) on a classified host satellite. Prolects ?.619 
and 2620 will continue integration efforts for Talon Gold I and begin the effort of 

J 

5. (U) Program to Completion: This is a continuing program. 

6. (Ü) Milestones: Not Applicable 
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Project: #2617 TUle: Spacecraft Missions 
Frogram Element;  #634C2F Title. Space Test Program 
DOD rilssion Area: Space Launch & Orbital Support, #410       Budget Activity: Defense-wide Mission Support, #6 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: This project supports the spaceflight of payloads on Space Tast Program (STP) 
developed spacecraft. The missions aie launched through STP use of expendable launch vehicles (Thor, Atlas, Titan, 
Delta, and Scout) or the Shuttle.  Ineutial Upper Stages (lUSs) are used for orbits requiring thee. When practical, 
STP uses standardized boosters and spacecraft module* to Increase the probability of mission success And minimize cost. 

(U) RELATED ACTIVITIES: Atlas-P vehicles *md launch support are provided by Space Boosters, Program Element (PE) 
#35119F. Shuttle launch support and Inertlal Upper Si.«ge (IUS) systems are provided by Space Launch Support( PE #35171P. 
Payloads are supported by the following: Office of Naval Research; Naval Reseirch Laboratory; Army Atmospheric Sciences 
Laboratory; Defense Advanced Research Projects Agency (DARPA), PE #62301Et PE #62711E, and PE #62701S; National 
Aeronautics and Space Administration (NASA); Atmospheric Sciences, PE #61102*'; Geophysics, PS #&2101F; Materials PE 
#62I02F- Space Surveillance Technology, PE #63428F; Satellite Systems SurvivabUity, PE #63438F; Space Vehicle Subsystems, 
PE #63401; and Advanced Space Communications, PE #63431F. 

(U) WORK PERFORMED BY: The United States Air Fore ., Headquarters Space Division, Los Angeles, CA is responsible for 
spaceflight planning, engineering, procurement, and operational aspect* required to execute the program. Systems engi- 
neering suppo-t is provided by the Aerospace Corporation, Los Angeles, CA. The primary contractor for the Teal Ruby 
spacecraft is Rockwell International, Sesl Beach, CA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1     fY 1981 and Prior Accomplishments:  Since 1967, 15 primary missions, successfully carrying 61 payloads, have 
been laui.ched using three Thor, eight Atlas, two Titan I1IC, one Delta, and one Scout launch vehicles. The most recent 
missions were successfully launched in 1979:  Spacecraft Charging at High Altitudes (SCATHA) on a Delta 2914 from Cape 
Canaveral Air Force Station and Gamma Ray Spectrometer on an Atlas-F from Vandenberg Air Force Base. The Air Force/Navy/ 
NASA SCATHA mission is carrying 1?. experiments to learn hew to protect spacecraft in geosynchronous orbit from transient 
electrical outages and malfunctions caused from spacecraft charging, thus improving operational performance and their 
survlvibility. The Gamma Ray Spectrometer mission, known by its primary DARPA payload of the same name, carries six 
secondary payloads. The objective of the Gamua Ray spectrometer payload is to demonstrate the feasibility of a 

In FY 1980, orbital support and data reduction support were continued for 
these latter ">ic#ions. Also, the Teal Ruby spacecraft structure was completed and many of its modules were integrated 
on the Teal Ruby spacecraft and independently tested. 

I«     FY 1982 Program: Total «ystem checkout of the Teal Ruby spacecraft will I« Initiated after the payloads 
have been Integrated to spacecraft. The Teal Ruby mission, Vnown by its primary Defence Advanced kesearch Projects 
Agency (DARPA) paylocd of the same name, also carries three secondary payloads. TKt Teal Ruby experiment objectives 
are; (1)\_ 

I 
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Project:  »2617 
Program Element: #634027 
DOD Mission Area:  Space Launch & Orbital Support, #410 

TitIs:  Spacecraft Missions 
Title: Space Test Program 
Budget Activity: Defense-wide ftission Support, #6 

ur_ J One of the 
secondary payloads is to test the National Aeronautics and Space Administration's (NASA) Mercury Ion Thruster, a 
millipound thruster for long-term station-keeping applications. Another secondary payload is to test an Air Force 
experiment to demonstrate new laser communication technologies. The third payload Is to test an Army Extreme Ultraviolet 
(EUV) photometer, 

3. FY 1983 Planned Program: During this period, the total system checkout of the Teal Ruby spacecraft will be 
completed and the 

4. FY 1984 Planned Program: ~ 3 New 

free-flying spacecraft missions will be planned based on experiment requirements, launch opportunities, and funding 
availability. 

5. (U)  Program to Completion: This is a continuing program. 

6. (U) Milestonest    Not Applicable. 

7. (U) Resources: 

FY 1981 
Total 

FY 1982   FY 1983   FY 1984   Additional     Estimated 
Estimate  Estimate  Estimate  To Completion  Costs 

ROUE 20,000   19,300    19,500    10,500 

8.  (Ü) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Continuing Not Applicable 

Total 
FY 1981  tY 1982   ft  1983   FY 1984   Additional     Estimated 
   Estimate  Estimate  Estimate  To Completion  Costs 

RDT&E 21,800   14,900 14,000 Continuing   Not Applicable 

(U) Reasons for the increases in FY 1982 and 1983 compared to that projected last year for this period 
include the following: the Tea? Ruby spacecraft contractor's underestimate of efforts to resolve technical problems, 
delay in the Teal Ruby payload delivery due to payload development problems, and cost growth in some of the Teal 
Ruby spacecraft subcontracts. 
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Project:  #2619 Title:  Shuttle Experiment Support Equipment 
Program Element: *63402F Title:  Space Test Program 

ÜOD Mission Area: Space Launch & Orbital Support, #410        Budget Activity: Dsfens*-wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This project is for tue procurement of reusable, basic standard equipment to 

enable economical use of the Shuttle to support DOD sortie experimentation and procurement of sophisticated, reusable 
equipment to support the use of Shuttle as a manned DOD space testing laboratory. Shuttle sortie missions are defined as 
those in which the main experiment/experiment support equipment remains in the Shuttle bAy and la operated either by auto- 

matic control from the ground or by a misslon/payload specialist during the shore time the Shuttle is in orbit.  All of 
the standard equipment (basic or sophisticated) will be designed tc Incorporate features compatible with "class cargo 
certification." The class cargo analytical certification process that will be performed it  Intended to minimize repeti- 
tive Shuttle integration verification analyses and tests (and the associated costs) by qualification of a wotat-case 
requirements envelope to Include experiment configuration, its position within the Orblter and thermal, electromagnetic 
compatibility, contamination and safety requirements. 

(U) RELATED ACTIVITIES: Maximum utilization will be made of hardware, software, and cat* developed or being developed 
by the DOD, National Aeronautics and Space Administration, European Space Agency, and others. 

(Ü) WORK PERFORMED BY:  The United States Air Force, Headquartars Space Division, Los Angeles, CA is responsible for the 
hardware procurements.  Systems engineering support is provided by the Aerospace Corporation, Los Angeles, CA.  The pri - 

mary contractor for the present Shuttle sortie mission equipment is Lockheed Missiles and Space Company, Sunnyvale, CA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. FY 1981 Program and Prior Accomplishments: In FY 1981, two funding cuts occurred In the Spice Test Program 
budget due to Air Force funding priorities: one in FY 1981 and one In FY 1982.  Also, the opportunity arose then to 

capitalize on the reusable Shuttle sortie support hardware begun under the now cancelled Program _  J The decision was 
made for the Space Test Program to continue the development of the PtogramT_  Jhardware as an Experiment Support System 
'ESS) and to delay Its original plans for full procurement of the sortie hardware needed to exploit the Shuttle as a 

..nned space laboratory. Although the Program    hardware is limited In capability, it is considered an early version 
of that needed for Shuttle exploitation with noncompiex, minimally aanalded experiments. The use of this hardware 
enables support of an important, early DOD Shuttle sortie mission in 1982 not possible otherwise.  Also, within this 

project, documentation on this first DOD Shuttle mission is being generated for all DOD Shuttle users.  It will cc er 
cotrmor. integration procedures of sortie paylosds with the Space Transportation b)jtem, launch procedures, methods ■»' 
training and operation, and "lessonn learned." 

0* 
2. FY 1982 Planned Program:  The development of tha early version reusable sortie hardware, the' 

Jwiil be completed and used to support the first DOD Shuttle fission -I 

Also, planning action will teg'.n to procure additional reusable Shuttle sortie hardware and to 
make modifications, as appropriate, to existing sortie hardwer.. This Is to obtain s full roaplement of reusalle 
hardware In support of future sortie missions. 

3. FY 1983 Planned Program: Thef, Ju*ed for the flight off 
~| Procurement will begin to obtain the additional and upgraded hardware 
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Project:  #2619 
Program Element:  #63402F 

DCD Mission Area:  Space Launch & Orbital Support, #410 

Title:  Shuttle Experiment Support Equipment 
Ti*.le: Space Teat Program 

Dudget Activity: Defense-wide Mission Support, #6 

to provide a full complemert or reusable Shuttle sortie equipment.  Plans will be developed for the procurement of hard- 

ware to equip the Shuttle as a DOD space test laboratory. Action to obtain Spacelab hardware outright or by lease through 
NASA will be initiated to supsmrr the flights of the Defense Advanced Research Project Agency's (DARPA) Talon Gold 
pay load s 

4. (U) FY 1984 Planned Program:  The procurement of upgraded and expanded hardware to support future sortie experi- 
ment missions will continue.  Planning will continue on the procurement cf hardware for the development of Shuttle as a 

DOD space testing laboratory.  Actions will continue to obtain eauipment for the support of the DARPA Talon Gold missions. 

5. (U) Program To Completion:  This is a continuing program. 

6. (U) Milestones:  Net Applicable 

7. (0) Resources: 

FY 1981 

RDT&E 15,100 

8.  (U)  Comparison With FY 1982 Budget Data: 

FY 1981 

RDT4.E 12,90 

FY 1982 

Estimate 

19,739 

FY 1982 
Estimate 

24,700 

FY 1983 
hat laste 

33,491 

FY 1983 
Estimate 

38,100 

Total 
FY 1984 Additional Estimate 

Estimate To Completi on Costs 

51,438 Continuing Hot Appllc 

Total 
FY 1984 Additional Estimate 
Estimate To Comulet* on Costs 

Continuing   Not Applicable 

The reductions in the FY 1982 and FY 1983 project funds compared with those projected in the IY 198? Descrip- 
tion Summary are a result of Air Force funding priorities at the program level.  Some funds were transferred to Project 
2617 to resolve Teal Ruby problems.  A primary impact le to delay the puichase of some basic. Shuttle sortie mission 
equipment and the hardware needed icr exploitation -i   the Shuttle as a manned laboratory.  This action wiJ1 de*ay some 
sortie missions.  Portut-a^ely, the use zi   residual harluare from Program)  jwill enable STP to flj  toother important 
early sortie mie^lon even a-iowr.   \^ 
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Project:  #2620 Title:  Shuttle Sortie Missions 
Program Element:  #63402F Title:  Space Test Program 
DOD Missiaon Area:  Space Launch a orbital Support, #410       Budget Activity:  Defense-wide Mission Support, #6 

DETAILED BACKGROUND AND DESCRIPTION: This project supports the spsceflight of Shuttle sortie missions, initially 
defined as those in which the main experiment equipment remains in the Shuttle hay and is operated either by Automatic 

control or by a mission/payload specialist during the short time the Shuttle is on orbit. This project provides for the 
integration of DOD experiments with the[_ " \s  a sortie mission payload, the integration of 
the sortie mission payload by the National Aeronautics and Space Administration (UASA) (through the DOD payload integra- 

tion contractor), mission/payload specialist training, on-orbit support, and £ J 

(U) PELATED ACTIVITIES:  Shuttle launch support is provided by Space Launch Support, Program Element 35171F.  Payloads 
flown are provided by the Military Services or DOD agencies. 

<U) WORK PERFORMED BY:  The United State* Air *orce, Headquarters Space Division, Los Angeles, Ca, IS reponsible for 

spaceflight planning, engineering, procurement, and operational aspects required to execute the program.  Systems 
engineering support is provided by the Aerospace Corporation, Los Angeles, CA. The primary contractor for the first 
Shuttle sortie mission is Lockheed Missiles and Space Company, Sunnyvale, CA. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS: 

l*      FY 1981 And Prior Accomplishments:  Design and hardware modifications were made for flight of the Air Force 
Spaca Sextant experiment as a secondary mission on host ProgramL  'hardware.  The* ~*was previously, scheduled 
for flight in 1981 on the Satellite Infrared.Experiment (SIRE) spacecraft cancelled in 1979.  Since Program^ Jwas 
cancelled in early FY 1981, the will be flown aJ one c* the experiments on the first Space Tejt Program 
Shuttle sortie mission using the Program u ] Thls^mlssion is known by the name of its 
primary payload--^ Other activities include? examina- 

tion jf how various Space Test Program experiments could best exploit man and definition of the training that would be 
required for his use. 

2.      FY 1982 PJ  nei Program:  All mission integration activities will be completed for the flight of the first 
DOD payload on  Shuttle.  ff~5 payload will bet~* 

j Frlor to launch, the payloads will be integrated on the 

and then tested.  The composite structure will then be InteRrated or. the Shuttle.  Le**ons learned will be docu- 
aented tor future DOD users.  The primary mission payload tj_ 

! Anothe.' payload la the 

1 The Shuttle crew will have the capability to backup important blsslon 
ta*k9 from a control panel In the Shuttle aft flight deck.  Also, design activities will begin for the next Shuttle 
sortie mission. 
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Project:  »2620 
Program Element:  563402F 
DOD Mission Area:  Space launch & Orbital Support, #410 

Title:  Shuttle Sortie Missions 
Title:  Space Test Program 
Budget Activity:  Defense-wide Mission Support, #6 

3.    /  FY 1983 Planned Program:  Planning will begin for the integration o* the experiment on the 
jefurbished£ . utilized for the flight of _ Source selection will be initiated for the 

integration contract. Planning will continue for the use of additional and upgraded hardware procured to 
provide a full complement of reusable Shuttle sortie equipment. _ 

Jas well as publication of lessons learned from the first DOD Shuttle mission.  The Talon Gold Integration 
contract will be awarded. 

r      *» 
*** FY 1984 Planned Program:  The Integration contract will be awarded and planning and mission support 

activities for Talon Cold will continue.  The procurement of upgraded and expanded hardware to support future missions 
will continue. 

5. (U)  Program To Completion:  This Is a continuing program. 

6. (U)  Milestones: Not Applicable. 

7. (U)  Resources- 

PY 1981 

RDT*E 2,800 

FY 19S2 
Estimate 

3,000 

8.  (U)  Comparison With FY 1982 Budget Data: 

RDT&K 4,900       7,300 

FY 1983 
Estimate 

5,500 

12,700 

FY  1984 
Estimate 

6,500 

Additional 
To Completion 

Continuing 

Continuing 

Total 
Eat irate 
Costs 

Not Applicable 

Not Applicable 

(U) The reduction in FY 1982 and FY 1983 project funds compared with those projected In the FY 1982 Descriptive 
Summary are a result of Air Force funding priorities at the program level.  So** funds were transferred to Project 2617 
to resolve Teal Ruby problems.  The primary program impact was to delay the purchase of much of the hardware needed for 
exploitation of the Shuttle as a manned laboratory, and programs such as Talon Gold. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: #63406P 
DOD Mission Areal  #410, Space Launch and Orbital Control 

(U) RESOURCES (PROJECT LISTING) {$ In thousands); 

Project 
Number   Title 

Total for Progress Element 

Title: Advanced Military Spaceflight Capability 
*   sfense-wida  ~ Budget Activity;  #6, Deft Mlssloa Support 

Total 
PY 198)   FT 1982   FY 1983   FY 1984   Additional     Estimated 
Actual    Estimate  Estimate  Estimate  to Completion  Cot to 

2,670 3,366      Continuing N/A 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION HEED:  This applied, Advanced technology prograa will establish a technology 
base suitable for development of responsive, flexible, and economical military space transportation systems in the 
1990's. The prograa includes concept studies to expand the conceptual base to Include seversl alternative cotiflgurations 
for earth launched and orbit transfer vehicles; utility analyses to tletirmlne the values of these configurations in per- 
forming various military missions in space; sod Identification and solution of long lead technology problems. 

(Ü) BASIS FOR FY 1983 RDTaE REQUEST; This is s new stsrt, twchnology base program. A Joint Mission Element Needs Stats- 
ment (JMENS) exists for a Contingency Launch System (CLS). This technology development prograa will support this related 
JMENS which details the need for a military launch capability with enhanced responsiveness and «ur/ivablllty. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  K/A 

(U)  OTHER APPROPRIATION FUNDS:  N/A 
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Program Element: I63406F Titles Advanced Military Spaceflight Capability 
DOD Mission Araal #410, Space Launch and Orbital Control      Budget Activity:  #6, Defense-wide Mission Support 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This is the Department of Defense's ouly applied, advanced technology program 

for defining, developing and cemonatrating apac launch and orbital transfer vehicle technology required for military 
space mission sunport in the 1990's. Both manned ard unmanned vehicle concepts will be considered.  In the area of launch 
vehicles, previous studies have defined a Reusable i.;rodynaalc Space Vehicle (RASV) and determined its technical feasi- 

bility.  This RASV concept, Shuttle Derivative laue :h Vehicle (SDLV) concepts , Ballistic Missile Derivstlve Launch 
Vehicle (BMDLV) concepta and other new concepts to be defined will be evaluated for utility in supporting the ..ilUary 
space missions Identified by ADCOM and SAC in operational studies.  In the area of orbit transfer vehicles, previous 

studies have defined a reusable Orbit Transfer Vehicle and a Manned Orbital Transfer Vehicle, These and other new vehicle 
concepts will be evaluated for utility in conjunction with various launch vehicles and Space Station concepts as applied 
to military space missions.  The vehicle concepts which show significant value will be evaluated for technology readiness 

to support s development effort.  In those areas lu which the supporting technology is found to be immature, technology 
development road maps will be developed to define technology goals, milestone dates, and related costs. The general areas 
cf technology development will include alrfraoce/spactiframe structures, thermal protection systems, primary propulsion, 

guidance and control, communications, ground support, operations, and lire support systems. 

(U) RELATED ACTIVITIES: The following relationships exist with other activities. This program will receive inputs 

from NASA development studies relating to the Reusable Orbit Tranafer Vehicle, Manned Orbital Transfer Vehicle, Shuttle 
Derived Cargo Vehicle, and Space Operations Center (SOC) concepta; and from DO0 development studies relating to the 
Maneuvering Reentry Research Vehicle (MRRV).  Military Sp*ce Mission Analysis studies sre being conducted by the AFSC 

Space Division, snd Military Spaceflight Systems Conceal Identification studies are being conducted by the Air Force 
Wright Aeronautical Laboratories.  Defence Advanced Research Projects- Agency (DARPA) will conduct studies snd wind runnel 
tests relating to hypersonic maneuvering vehicles. 

(I*) WORK PERFORMED BY:  Air Force Space Dlvlalon, Los Angeles, CA will manage ihe program.  Technology development work 

t  will be conducted by the Air Force Wright Aeronautical Laboratories, Wrlftht Patterson AFB, OH and the Air Force Rocket 

Propulsion Laboratory, Edwards AFB, CA. 

(U)  PR^CRAM ACCOMPLISHMENTS AND FUTURE PLOCRAMS: 

1. (U) FY 61 and Prior:  N/A 

2. (Ü)  FY 8j Program.  N/A 

y,     (U)  FY 63 Plamed Program:  FY 63 will be the first year that funds will he expended under this program element. 
Operational jystem definition studies will be conducted to define, for leading candidate spaceflight vehicles concepts, 
tue aethods, facilities, and sipport equipment necessary ta operate the selected vehicle.  Tills will Include logistics, 
cotfcuand, control, communlcstlon, and primary mud  alternate basing.  Utility snelyses will be initiated with eaphaais 
on the military espectt of the total system concept, especially respooslveu^s* auJ s\*rvi vablllty.  The «e studies will 
define the space operations Architecture sssociated with each candidate concept».  A technology development plan will 
be developed to Identify the critical and promising technologies that must be pursuea to enable the candidate concepts 
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Program Element:  #63406F Title: Advanced Military Spaceflight Capability 
DOD Mission Areal  #410» Space Launch and Orbital Control       Budget Activity:  ffit Seieuaa-wlSe Mission Support 

to be realized.  The technology development road naps that will be created will map out technology prograraa with opeclflc 
goals, milestones and costs to achieve thos*1 goals. 

4. (U) FY 84 Planned Program: utility analyoes will be continued to further refine and focus the system concept 
definitions. The bulk of .he funding will bz  used for technology development projects in the laboratories aimed at 
developing and demonstrating critical subsystem or structures. The projects will foo»s on airframe/speceframe struc- 
tures, thermal protection systems, primary propulsion, guidance and control, c* xmunications, ground supportk operatic i«, 
and life support systems. 

5. (U) PROGRAM TO COMPLETION:  This is a continuing program. 

6. (U) MILESTONES:  N/A 

7. (U) RESOURCES:  N/A 

8. (Ü) COMPARISON WITH FY 82 DESCRIPTI ?» SuMMAR/:  N/A 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »63438F 
DoD Mission Area:  Space Launch and Orhital Support, #410 

Tit]e:  Satellite Systems Survivability 

Budget Activity.  Defense Wide Mission Support, #6 

(U)  RESOURCES (PROJECT LISTING)($ in thousands): 

Project 
Numbs T. 

26 i1 

2612 
2613 

Title 

TOTAL FOR PROGRAM ELEMENT 

Survivability Strategy and 
Policy 
Satellite Survivability 
Ground Station/Link Surviv- 
ability 

FY 1981 

Actual 

24,04^ 

5,221 

12,082 

6,745 

FY 1982 
Estimate 

11,058 

99C 

5,289 

4,773 

FY 1983 
Estimate 

?2,525 

1,334 

4,78V 

16,404 

FY 19^4 
Estimate 

38,304 

1,754 

15,594 

20,956 

Additional 
to Completion 

Contimi. ng 

Total 
Estimated 

Costs 

No~ Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Tbi* program develops the necessary prototype hardware, software 
technology, and operational procedures that will provide non-program unique survivability capabilities tor the military 
spaje systems of the United Stat s. It is -he baaxs to essur« that those functions performed by our space systems crit- 
ical to our national defense survive commensurate with theit planned need in crisis and war. The program is structured 
to provide balanced survivability betvaen alt space systems eleiucr*-*: satellites, data-links, and operation centers. 

BASIS FOR FY 1983 RPI6E REQUEST: Updates the Space Mission Survivability Jmp>teu.c*«tation Plcn as a baselxne survi- 
vability architecture planning document. Begins development of a flight capable Satellite Utef':*«ie System to counter the 
demonstrated Soviet ASAT threat. Begins development of rurveilianee sensor survivability techniques iv-r the nuclear and 

laser threat, and development of lasor threat avoidance techniques. Continues the ongoing effort to devjlop a ^Udation 
fnodel of the Transportable/Mobi e Ground Station which will provide semiautonomous trac<ing, telemetry, and control dat.» 
to remote tracking stations in emergency situations. Completes testing of a validation model of trie Adaptive Sid«?lobe 
Cancellation System Cost estimates &re based on Syatem 
Program analyses and contractor cost proposals. Reduced PY 1982 (originally $38,500K) and FY 1983 funding slips all 
other survivability efforts a minimum of 18 months to two years relative to schedules presented in the FY 1982 Descriptive 
S jflua&ry. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDTfcB 31,700 

FY 1982 

Estimate 

11,300 

i'Y 1983 
Estimate 

44,500 

FY 1984 
Estimate 

Additional 

tc Completion 

Continuing 

Total 
Estimated 

Costs 

Not Applicable 
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program Element:  I63438F 
DoD Mission Area:  Space Launch and Orbital Support, #410 

Title:  Satellite Systems Survivability 
Budget Activity:  Defense Wide Mission Support/ #6 

The significant reduction in FY 1933 ftuiding relative to the amount shown in the EY 1932 Descriptive Summary reflects a 
reassessment of the priority of this program with respect to other Air Force needs. 

(U)  OTHER APPROPRIATION FUNDS:  Not Applicable. 
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Program Element:  #63438* 
DoD Mission Area:  Space Launch and Orbital Support, #410 

Title:  Satellite Systems Survlvability 

Budget Activity:  Defense Wide Mission Support, #6 

DETAILED BACKGROUND AND DESCRIPTION: Space systems are required to provide critical strategic and tactical support 
to national decision makers and military force commanders at all levels of conflict. They specifically provide missile 
attack warning/ strategic and tactical navigation, surveillance, reconnai^spnCiS, forces command and control communica- 
tions, and meteorological information. These systems provide sapport to strategic, tactical, and Rapid Deployment Forces 
on a global basis. 

{  Failure to protect our space systems will most probably result in the denial of 
their critical support to the National Command Authority and our military fo.< ces during crisis and conflict. 

This Program Element develops prototype systems, subsystems, technologies, and operational procedures for increasing 
the survlvability of space systems (satellites, data links, and ground elements) f»giinst ground, air, and space-based 
conventional, nuclear, and hostile electromagnetic radiation threats. Initial integration of aurvivaHility systems 
into satellites and ground stations is also provided. Nuclear hardening technology developed in other programs id applied 
in this Program Element in support of survlvability efforts. The program is divided into three projects. Project 2611 
- Survlvability Strategy and Policy—Examines the mission requirements of Department of Defense (DoD) space systems, 
evaluates their vulnerability to current and future threats, and determines the most coat effective methods to achieve 
required survlvability. An overall Space System Survlvability Architecture, including plans and piograms, Ls developed 
to enhance survlvability. Project 2612 Satellite Survlvability—Develops systems, subsysteus, technology, and operation 

procedures to counter the ASAT' __ to DoD satellites.  Develops non-program unique prototype initial opera- 
tional capability survlvability systems (see separate Descriptive Summary for Project 2612).  Project 2613 - Ground 
Station/Link Suivivabllity—This project develops systems, subsystems, technology and operational procedures to counter 
threats against space system data links and satellite command and control ground stations (see separate Descriptive 
Summary for Project 2613). 

(U) RELATED ACTIVITIES: This program is part of the larger Space Defense Systems Program involving four functional 
areas; Space Surveillance (PEs 63428F & 12424F), Space Defense Systems and Operations (PEs 64406? 6 12450F), Space Defense 

Command«. Control Operations (PE 1231 IF), and Spaco Systems Survlvability (PE 63438F). PE 63428F, Space Surveillance 
Technology, develops advanced sensors and prototype space systems to improve the U.S. surveillance and warning information 
processing system to meet the evolving needs of the Space Defense Systeme Program. PE 12424F, SPACETRACK, provides for 
the production, deployment, and operational Integration of surveillance and command and control components into the 
operational inventory. PE 64406F, Space Defense Systems (Antisatellite) supports the development of non-nuclear anti- 
satellite capabilities. PE 12450F, Space Defense Operations, provides for the production and deployment of antisatellite 
systems selected for transition from engineering development to the operational inventory. PE 1231'.F, NORAD Combat 
Operations Center, develops the Space Defense Operations Center (SPADOC) to integrate and coordinate all elements of the 
Space Defense Systems Program and insure the appropriate command and control functions are available to employ the satel- 
lite survivabilities countermeasures developed under this program. TE 6260IF, Advanced Weapons, and PE 64711F, Systems 
SurvivaLility, devtlop nuclear hardening technology which is applied in PE 63438F. 
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Program Element:  #63438F Title:  Satellite Sygtarns Survivabllity  
DoD Hiasion Area:  Space Launch and Orbital Support, »410 Budget Activity:  Defense Wide Mission Support, #6 

WORK PERFORMED BY: The Air Force Systems Command's Space Division, Los Angeles, CA, manages this program. General 
Electric, Valley Forge, PA, and TRW Space and Missile Systems Group, Redondo Beach, CA, are developing the laser Integra- 
ted Test System (managed for Space Division by the Air Force Wriqht Aeronautical Laboratories, Wright-Patterson AFB, 
Ohio). TRW is also developing a   Ford Aerospace and Communications Corporation, 
Sunnyvale, CA, is developing Ground Station and Link Survivability systesas including a validation model Transportable 
Mobile/Ground Station.  Hughes Aircraft Company, Fuilerton, C*, is developing the Adaptive Sidelobe Cancellation System. 

(U)  PROGRAM ACCOMPLISHMENTS AHD FUTURE PROGRAMS: 

_       -, — -i 

1. FY 1981 and Prior Accomplishments: sensor that detects and report» a on a satellite 
was developed and has been deployed on^__ 

_J Space Mission Survivability Implementation Plans (5MSIP) were developed for all 
space Division space programs. The Spacecraft Charging at High Altitude (SCATHA) space experiment was launched and analy- 

sis of data is continuing. Development of specifications began for the Space Defense Operations Center (SPADOC) to 
provide command and control of ail space defense systems. De/elopment of the Modular Responsive Defense System was initi- 
ated, and the program pursued through Preliminary Design Review. It was terminated at_that point because of anticipated 
qtowth in size, weight, and prime power requirements.  Technology applications of ^ 

The Laser Countermeasures Demonstration 
Program waa initiated to   . _  J3 

Development of an laser Integrated Test System to test laser hardened satellite materials and counter-measures was initia- 
ted. The Ground Station and Link Survivability Program to develop prototype systems to enhance the eurvivabiliry of 
satellite operation centers, and space system data links was also started. Concept definition and preliminary design of 
a _ Development of a space system architecture for 
survival of critical space systems commensurate with requirements and the threat was also begun. Evaluation of current 
Department of Defense space systems to identify the most cost effective methods to achieve survivability was also initia- 
ted A physical site security program to enhance the physical security of current DoD satellite operation centers w*s 
also begun. 

2. FY 1982 Program: Completes survivability effectiveness analyses for ail DoD space systems. Updates the 
SMSIP commensurate with the architecture and effectiveness analyses. Continues data reduction from the Spacecraft 
Charging at High Altitude experiment. Continues the development of - Continues 
development of a 

Continues development of an Emergency Remote Tracking Station (ERTS) as a proo'-of-concept, limited capability, 
transportable/mobile satellite command and control ground station. Accelerates development of the Adaptive Sidelobe 
Cancellation System. Completes preliminary design of the survivable Transportable Mobile Ground Station (TMGS). Begins 
Program Office concept validation of the Satellite Defense System,. 
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Program Element:  »63438F 
DoD Mission Area:  Space Launch and Orbital Support, »410 

Title:  Satellite Systems Survlvabllity 

Budget Activity:  Defense Wide Mission Sunport, #6 

3. FY 1983 Planned Program;  Updates the Space Mission Survivability Implementation Plan ^and provides minor 
updates of the Survivability Architecture.  Delivers the Adaptive Sidelcbe Cancellation System and 

  Completes Preliminary Design Review 
for the Transportable Mobile Ground Station, and continues development toward the Critical Design Review. Continues 
development of the Integrated Flux Receiver. All other programs are delayed an* reinitiated in FY 1986. The significant 
reduction in FY 1983 funding relative to the amount shown in the FY 1982 Descriptive Summary reflects a reassessment of 
the priority of this program with respect to other Air Force needs. 

4. FY 1984 Planned Program;  Completes a new survivability architecture and Space Mission Survivability Imple- 
mentation Plan (SMSIP) update.  Develops a hilitary Standard on spacecraft charging. 

_j Continues the development of ti.» Transportable 
Mobile Ground Station. Continues development of the Satellite Defense System. All other programs are delayed and reini- 
tiated in FY 1986. 

5. (U) Program to Completion;  ""his is a continuing program. 

6. (U) Milestones;  Not Applicable. 

7. (U) Resources:  Not Applicable 

8. (U) Comparison with FY 1982 Budget Data:  Not Applicable 
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FiTöjfcct;  J2Ö13 Title:  Ground Station/Link Survl*ability 
Program Element:  #63438F Title:  Space Systems Survivabllity 

DoD Mission Area:  Space Launch and Orbital Supipcrt, #410       Budget Activity:  Defense Wide Mission Support, »6 

*  DE-AILED BACKGROUND AND DESCRIPTION:  The Soviet Union has developed, and is continuing to develop, a formidable 
range of threats th*t could deny us the use of our military space systems. They have a capability7- 

Thiu project develops systems, subsystem*», technology, and operational procedures to 

and provide backup capabilities to mitigate the effects 
of natural disasters. 

(U) RELATED ACTIVITIES: Program Element G3431F, Advanced Space Communications Capabilities, develops technology, sub- 
systems, and systems which could improve the antijam performance of follow-on Transportable/Mobile Ground Stations. 

(U) WORK PERFORMED BY: The Air For^e Space Division maneges this effort. Ford Aerospace and Communications Corpora- 
tion, Sunnyvale, CA, is developing Ground Station and Link Survivability systems including a validation model Trans- 
portable/Mobile Ground Station. Hughes Aircraft Company, Fullerton, CA, is developing the Adaptive Sidelobe Cancellation 
Syatem.  The Aerospace Corporation, El Sagundo, CA, provides general systems engineering and technical integration. 

(U)  PROGRAM ACCOMPLI3HMBNTS AND FUTURE PROGRAMS: 

1. FY 1981 and Prior Accomplishments: Development of the Tranaportable/Mobile Ground Station began in FY 
1980. The Transportable/Mobile «round Station will provide semiautonomous tracking, teleretry, and control data to 
remote tracking stations in emergency situations.  Development of the Adaptive Sidelcbe Cancellation System, 

1 in FY 1979. 
_j 

2* *u> FY 1982 Program: Continues development of the validation model Transportable/Mobile Ground Station and 
the Adaptive Sidelobe Cancellation System. 

3. FY 1983 Planned Program: Continues development of the Transportable/Mobile Ground Station. Completes 
fabrication of the Adaptive Sidelobe Cancellation System, which is then f 

.1 
4. [V)     FY 1984 Planned Program;  Continues development of he Transportahle/Mobile Ground Station. 

3.  (U)  Program to Completion:  This is a continuing program. 

6.  (U)  Milestones:  Not Applicable. 
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Project:  »2613 
Program Element:  E63438F 

DoD Mission Area:  Space Launch and orbital Support, #410 

Title.:  Ground Station/Link Survivabillty 
Title:  Satellite Systems Survivability 

Budget Activity:  Defense Wide Mission Support, #6 

7.  (U)  Resources: 

RDT&E 

FY 1981 
Actual 
~" 6,745 

FY 1982 
Estimate 

4,773 

FY 1903 
E&timace 

16,404 

FY   1984 
estimate 
~20,956~ 

Additional 
to Completion 
Continuing 

Total 
Estimated 
Cost 
Not Applicable 

8.  (U)  Comparison with FY 1982 Budget Data: 

RDT6E 5,900 2,800 12,9G0 Continuing Not Applicable 

(U) Increased emphasis on the Transportable/Mobile Ground Station and Adaptive Sidelobe Cancellation System was respon- 
sible for a greater expenditure of funds in Project 2613 in FY 1981 than predicted. The increased asaount allotted for FY 

1982 and FY 1983, relative to other efforts in the Program Element, provides additional support for these two projects 

which, are necessary for an enduring satellite control capability. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I63707F Title: Weather Systems (Advanced Development) 
DOD Mission Area: Global Military Environmental Support, #420        Budget Activity: Defense-vide Mission Support #6 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) 
Total 

Project FY 1981   FY 1982    FY 1983    FY 1984    Additional     Estimated 
Number  Title Actual    Estimate   Estimate   Estimate   to Completion  Costa 

TOTAL FOR PROGRAM ELEKENT 2,663      2,889      3,438     3,367    Continuing     Not Applicable 

(U; BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Air Force critically needs the ability to observe and collect 
essential weather information in battle areas not under friendly control. Employment of precision guided munitions 
requires specific environmental information unique to the weapon's sensing systems which is not available through present 
weather observing and forecasting techniques. This program develops the technology to gather required leather information 
and process it for use by battle siaff planners and aircrews to insure effective employment of conventional or precision 
guided munitions under battlefield conditions. 

(U) rASIS FOR FY 1983 RDT&E REQUEST: This request provides funds for development of protntype sensors to observe and 
collect battlefield weather data. This includes evaluatl n of platforms for delivery of weather sensor packages. The 
request also includes development of techniques to apply these data to present and planned advanced weapon systems 
such as precision guided munitions using infrared visible, and mllllreter (radar) wavelength aenaor*.  Funding amounts 
are based on Initial cost estimates by Air Fowce Systems Command. 

(I!) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 
  Total 

FY 1981 FY 1982    FY 1983    FY 1984     Additional    Estimated 
Actual Estimate   Estimate   Estimate    to Completion Costs 

RDT&E 2,663     2,875      3,600 Contiuuing    Not Applicable 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 
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Program Element: I63707F Title: Weather Systems (Advanced Development) 
DOD Mission Area: Global Military Environmental Support, #420      Budget Activity: Defense-wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Accurate delivery of conventional and precision guided munitions depends 
heavily on environmental conditions. Conventional munition delivery *s limited by visibility and clouds in tactical 
operations.  Unique sensing systems employed by precision guided munitions require specific visibility and background 
information in theii sensing regimes (infrared, millimeter wave, visible) for the combat zone. None of this information 
is available from present weather sensors under battlefield conditions, A capability to gather this critical information 
is required for uncontrolled or hostile battle areas along with techniques (called tactical decision aids) which apply 
the information for effective delivery of present and planned weapons, Fixed/bare base support requirements have 
siroiiiarly unique sensor needs which will be addressed. 

(U) RELATED ACTIVITIES: Results of advanced development projects in this Program Element are implemented through Program 
Element 6470/f, Weather Systems (Engineering Development) and Program Element 35111F, Weather Service (Other Procure- 
ment). FY 1982 Science and Technology Program Apportionment Review to the Office of th« Under Secretary of Defense for 
Research and Engineering provided a forum for trlservlce coordination of efforts in battlefield forecasting technique?. 
The Defense Atmospheric Transmission Plan is the focal point for environmental support for precision-guided munitions 
delivery. Working level contact witn the Army and Navy continues, avoiding unnecessary parallel development of techniques 
and systams. Finally, a workshop was held in August 1981 to coordinate defense electro-optical/millimeter wive 
environmental support tor tactical operations. 

(U) WORK PERFORMED BY;  Program Management is provided by Air Force Geophysics Laboratory, hVnscom AFB MA.  Technical 
work f o * this Program Element is accomplished by contractors such as Systems» and Applied Sciences Corporation, 
Riverdale, MD, and Science Applications Incorporated, La Jolla, CA. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U)  FY 1981 ACCOMPLISHMENTS:  A laboratory model of a visibility meter has been designed, fabricated, and 
tested in an environment-*! ebs«tar under a wide range of visibilities.  A data distribution study has addressed communica- 
tions for the deployment options, i.e., satellites, remotely piloted vehicles, artillery or rocket launched dropsondes 
or ground implants. To support delivery vehicle concepts, weight and power estimates have been established for sensor 
eomamunication And relay subsystems. These estimates will define future payload constraints.  A tactical decision aid 
for infrared systems Is ntaring completion.  A preliminary rain/trans*ission model is complete.  A cimple and accurate 
insolation model, a component of the target-background contrast model is complete.  A research grade system performance 
model is being transformed into an operational tactical decision aid.  In addition, advanced development of severe storm 
analysis and forecast techniques using Dopper weather radar data was initiated. 

2-  <u'  FY 1982 IROGRAM: Three major thrusts are planned for FY 1982. The first is the evaluation of data needs 
and deployment scenarios for delivery of tactical weather sensor packages into uncontrolled and hostile areas.  Unmanned 
recoverable and expendable alternatives will be investigated to determine the most appropriate methods of delivery. The 
second major thru&t is the completion of an oper*tloncl tactical decision aid for Infrared weapon systems. The third 
major thrust is analysis of the sensitivity of visible/TV, laser, and millimeter wave systems to environmental condi- 
tions and the specification of critical weather data for these weapons.  Advanced development of Goppler weather radar 
analysis sod forecast techniques will continue. 
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Program Element: I63707F Title: Weather Systems (Advanced Development) 
DOO Mission Area: Global Military Environmental Support #420      Budget Activity: Defense-wide Mission Support #6 

3. (IT) FY 19S3 PLANNED PROGRAM,  D&ta needs, cost of sensor, platform, and data acquisition rchemes will be 
compared vith operational benefits to be derived through their use. Recommendations will be made on optimum system 
for deployment into hostile areas. A tactical decision aid for visible/TV weapon systems will be completed. Advance 
development of Doppler weather radar analysis and forecast techniques will continue* 

4. (U) FY 1984 PLANNED PROGRAM:  Sensors will be integrated into systems packages to satisfy requirements for 
tactical employment data. Development of tactical decision aids for laser systems will be completed. Development 
of tactical decision aids tor millimeter wave systems will begin, Advanced development of Doppler weather radar analysis 
and forecast techniques will continue. 

5. (Ü) PROGRAM TO COMPLETION: This is a continuing program. 

6. (Ü) MILESTONES:  Not Applicable. 

7. (Ü) RESOURCES: Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

program Element:  f53707g 
DOD Mission Area: Global Military Environmental Support, #420 

Title: Weather Systems (Advanced Development) 
Budget Activity: Defense-wide Mlaaion Support #6 

(Ü) RESOURCES (PROJECT LISTING):  (S In thousands) 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

2,663 

FY 1982 
Estimate 

2,889 

FY 1983 
Estimate 

3,438 

FY 1984 
Estimate 

3,36? 

Total 
Additional     Estimated 
to Completion  Costs 

Continuing Not Applicable 

vU) BRIEF DESCRIPTION OF ELEMENT AND MISSION HEED:  The Air Force critically needs the ability to observe and collect 
essential weather information in battle areas not under friendly control. Employment of precision guided munitions 
requires specific environmental information unique to the weapon's sensing systems which is not available through present 
weather observing and forecasting techniques. This program develops the technology to gather required weather information 
and process it for use by battle staff planners and aircrews to insure effective employment of conventional or precision 
guided munitions under battlefield conditions. 

(U) BASIS FOR FY 1983 RDT&E REQUEST: This request provides funds 'or development of prototype sensors to observe and 
collect battlefield weather data. This includes evaluation of platforms for delivery of weather sensor packages. The 
request rlso includes development of techniques to apply these data to present and planned advanced weapon systems 
such as precision guided munitions using Infrared, visible, and millimeter (radar) wavelength sensors.  Funding amounts 
are based on initial cost estimates by Air Force Systems Command. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 
Actual 

R'vr&E 2,663 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 

FY 1982 
Estimate 

2,875 

FY 1983 
Estimate 

3,600 

Total 
FY 1984     Additional    Estimated 
Estimate    to Completion Costs  

Continuing Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  J64211F 
DOD Mission Area? Aerial Targets, #452 

(Ü) RESOURCES (IROJECT LISTING)($ In thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 
469A Firebolt 
2535 QF-100 Full Scale Aerial 

Target 
2459 Target Payload Systems 

FY 1981 

Actual 
16,698 
10,682 

5,281 

735 

Title: Advanced Aerial Target Development 

Budget Activity: Defense-vide Mission Support, #6 

FY 1982 
Estimate 
12,254 
10,100 
2,154 

FY 1983 
Estiiaate 

13,856 ' 
9,495 

4,361 

FY 1984 

Estimate 
14,193 
5,074 

9,119 

Additional 

to Completion 
Continuing 

Continuing 

Total 
Estimated 

Costs 
Not Applicable 

51,099 
14,781 

Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Aerial target development Is a key factor needed to insure combat 
effectiveness and crew proficiency in the employment of our tactical forces against enemy threats. The overall objective 
Is to improve air-to-air weapon system accuracies and reliability by developing aerial target systems for aircrew training 
and weapon system evaluation. The targets being developed will help provide a proper mix of full-scale, subscale, :...«d 
gunnery tow targets. Firebolt is being designed to simulate high altitude, high speed threats which our new weapons 
will encounter. The QF-100 will replace the depleting PQM-102 Inventory of Air Force full scale targets. Target Payload 
Systems will increaie effectiveness of targets by providing representative radar and infrared threat signatures and 
improved scoring systems. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  Continues development of Firebolt.  Firebolt flight test vehicles will be 
delivered, and Test and Evaluation flights will be conducted. QF-100 production deliveries vtll begin. QF-100 Full 
Operational Capability is scheduled for October 1983.  Firebolt and QF-100 cost estimates are based on fixed price 
contracts and test center estimates for Firebolt ground and flight t*sts. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  FY 1981 

RDT&E 
Procurement   (Misaile}(PE  35H6F) 

(Ü)  OTHER APPROPRIATION FUNDS: 

15,067" 

Procurement (Missile)(rE 35li6F)(Project 2535; 
(Quantity) 

Military Construction Not Applicable 
Operations and Maintenance      Not Applicable 

FY 1982 
Estimate 
12,300 
16,500 

16,200 

(21) 

FY 1983 

Estimate 
13,900 "" 
47,300 

22,964 

(38) 

FY 1984 

Estimate 

36,179 

(52) 

Additional 
to Completion 
Continuing 
Continuing 

141,629 

(111) 

Total 

Estimated 
Costs 
Not Applicable 

Not Applicable 

216,9?:* 
(300) 

'includes initial spares 
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Program Element:  I642UF Title Advanced Aerial Target Development 
DCD Mission Arear  Aerial Targets, »452 Budget Activity Defense-wide Mission Support, fh 

(U) DETAILED BACKGROUND AND DESCRIPTION: This program includes full-scale development of the Pirebolt high altitude 
high speed target vehicle and the conversion of the P-100 to the QP-100 Pull Scale Aerial Target. The Pirebolt project 
will provide threat simulations in the supersr *c high altitude spectrum and replace the depleting inventories of BQM-34F 
and CQM-10B targets. Th® Full-Scaie Aerial Triget project will include design and integration of remotely controlled 
autopilot modifications, command end control telemetry devices, programmable maneuver profiles, and scoring systems. 

This program also provides for the advanced development and validation of target systems and subsystems and the develop- 
ment of technologies to continuously improve Air Porce and Tri-Service threat simulation capabilities. The Target 
Payload Systems project provides for technology development at the system and subsystem level addressing deficiencies 
of existing targets. The project includes analysis, development, an:" test in the areas of infrared augmentation, radar 
augmentation, scoring technology, and vehicle technology. Tasks are elevated to project status when appropriate to 
provide for Improved threat simulation with existing or advanced targets. 

(U)  ELATED ACTIVITIES:  The Air Force, Army, and Navy are actively involved in the development of various target systems 
and subsystems.  A Joint logistics Commanders' Panel studied the Tri-Service requirements and recommended a division cf 
tasks which will insure «i cooperative effort. Tri-Servlce coordination through the Department of Defense Armament/Muni- 
tions Requirements and Development Committee ensures non-duplication of efforts.  Following an Initial evalustion of the 
Army MQM-1C7 and Navy BQM-74C subscale targets, the Air Force is further evaluating the suitability of an improved MQM-10/ 
as a low cost alternative to the BQM-34 target.  Air Force program office Memorandums of Agreement with the Army and 
Nrvy document the Tri-Servlce cooperation on Pirebolt.  The Navy has exercised s contract option for the manufacture of 
additional flight vehicles.  Continuous coordination among the services is maintained to avoid duplication of effort in 
target systems and payloads development.  When ready for production, Air Force targets are procured under PE 35116F, 
Aerial Targets.  Project 2634, Missile Attitude Measurement System, Is no longer included in PK 64211P as a separate 
project.  Work in this area is now included within Project 2459.  Project 2459, formerly named Target Auxiliary Systems, 
is now titled Target Payload Systems. 

(Ü) WORK PERFORMED BY:  The office of primary responsibility within the Air Force la the Armament Division, Kgiin Kit 
Force Base, Florida.  Other Air Force organizations are also involved.  The Air Defense Weapons Center, TyncUll Air Force 
Base, Florida, and White Sands Missile Range, Mew Mexico, conduct flight tests of the aerial target systems developed 
by Armament Division.  The Air Force Test and Evaluation Center is responsible for Pirebolt Operational Test and Evalua- 
tion.  A number of contractors are involved.  The Pirebolt prime contractor is Triedyne Ryan Aeronautical, San Diego, 
California.  Principal Pirebolt subcontractor* include Chemical Systems Division of United Technology Corporation, 
Brjnswick Corporation, and Marquardt.  The QF-100 prime contractor is Sperry Plight Systems, Phoenix, Arizona. 
Contractors involved in developing augmentatljn and seoring payload systems include Cartwright Engineering, In:., 
Santa Barbara Research Center; and Hay*,s International.  Tracking and control systems for firound control of subscale 
and full scale targets are developed by Vega Precision Laboratory. 

(U)  P8PCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U)  KY 1981 and Prior Accomplishments:  Pirebolt and Q?-100 full scale engineering development projects were 

continued In FY 1981.  Is; December 1979, the Flrebolt contract was awarded on the basis of competitive selection. 
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Program Element:  #642IIP Title Advanced Aerial Target Development 
DOD Mission Area: Aerial Targeta. #452 budget Activity Defense Wide Mission Support, »6 

Pirebolt Critical Design Reviev vaa conducted in Julv 1981. Development of the QP-100 w«s initiated in Auguat 1979. 
Contrwctor flight teat of the QF-100 vaa completed in February 1981, and Air Porce Development Teat and Evaluation 

flighta began in April 1981. Target Payloade Syatema efforta were continued in the area■>  of infrared and radar 
augmentation and bullet aud missile scoring system8. 

2. (Ü) PY 1982 Program: Firebolt Development Test and Evaluation will begin. The ground teat vehicle for environ- 
mental, atructural, and "electromagnetic compatibility teste will be delivered and final aaaembly of flight teat vehicles 
will begin.  QF-100 I>evelop«aent Teat and Evaluation will be completed and the firat of two Firm Fixed Price production 

options will be exerciaed.  Integration of the Navy's Laaer Vector Scoring System into the QF-100 will be investigated, 

3. (U) FY 1983 Planned Program:  Firebolt teat and evaluation will continue. QF-100 production deliveries will begin, 

and the FY 1983 production option will be initiated.  Reduced FY 1983 procurement funding is due to delay o* Pirebolt 
production, previously planned for initiation in FY 1983, and reduced FY 1983 QF-100 production. Target Payioads 
Systems aevelopatent of augmentation and scoring systems will be emphasised with particular attention to Improved bullet 

scoring for gunnery tow targets, continued development of vector scoring for the QF-100 and investigation of its use 
for Firebolt and other subscale targets, and development of improved rcdar augmentation for subscale targeta. 

*•  (u> FY 1984 Planned Program:  Firebolt development will be completed.  Competitive selection of a contractor 
for follow-on QF-100 production will be made.  Target P*,loada Syatems efforts will continue.  Integration of improved 
scoring systems for tow targets and subscale targets wi-1 be pursued.  Integration oi  Improved radar augment» ion for 

Firebolt will be investigated.  Improved infrared and radar augmentation for aubacale targeta and infrared and radar 

countermeapurea for full acale aoJ aubacale targets will be developed, 

5. (U) Pro&rau to Completion:  This program ia a continuing effort.  Development of Improved, more accurate payloade 
ayatema for aerial targeta will be eaphaalred.  In coordination and cooperation with the Army and Navy, further atudy 
for development of new target vehlclea and eubeyatemy will proceed to provide threat representative targeta for training 

and wea^o..  testing for the three Services. 

6. (U) Milea^nes:  Not Applicable 

7. (U)  Resources:  Not Applicable 

8. (L) Comparison with FY 198? ueacrlptlve Summary.  Not Applicable 
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Project:  #469A 
Pxogram Element: #6421IF 

DOD Mission Area?  Aerial Targets, #452 

Title: Flrebolt 

Title: Advane?d Aerial Target Development 
Budget Activity: iPefenae-wide Mission Support, #6 

(U) DETAILED BACKGROUND ^D DESCRIPTION:  The Flrebolt full scale engineering developwe.it program was preceded by 
technical feasibility flight demonstrations and advanced development which were te^rmir.st'sd in FY 1977.  In November 

1977, the Air Torce documented aid validated the required operational capability for a high altitude, high speed target. 
Competitive award of a Fixed Price Incentive Firm contract cov full scale engineering development wad Aide in December 
1979. Flrebolt provides threat simulation in the high &ltitude, high speed regime for evaluation of v. apons systems 
and aircrew training. Fiiebolt is needed to replace the converted OQM-10B (BCMAJkC) targets upon their depletion aod 

to provide the improve' performance needed tc simulate the characteristics cf current and emerging threats. 

(U) RELATED ACTIVITIES:  The advanced development program which preceeded Flrebolt was conducted in the High Altitude 
Supersonic Target Project under Program rlement 63232F. Development of improved pa/loads for Flrebolt as well as other 
targets is conducted under the Target payload Systems Project of tnis Program Element (64211F). Flrebolt is a tri- 
cervlce program with the Air Force as lead service. Memoranda of Agreement between the Air Force Ac&lal Targets 
Program Office and the corresponding Army and Navy offices document the tri-service coordination. 

(Ü) WORKED PERFORMED BY:  The office of primary responsibility within the AU Force is the Armament Division, Eglin Air 
Force Base, Florida. The Air Force Test and Evaluation Center Is responsible fur Flrebolt Operational Test and Evaluti 
tion.  Flight test3 will be conducted at the Air Defense Weapons Center, Tynd^il Air Force Base, Florida. The prime 

contractor for Firebolt in Teledyne Ryan Aeronautical, San Dieyo, California. Chemical Systems Division of United 
Technology Corporation, Erunswlck Corporation, and Marquardt are subcontractors.  Firebolt will be compatible with 
Vega Precision Laboratory's Drone Tracking and Control System. 

(U)  P.tOGPAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

*■*  (u) FY 1981 and Prior Accomplishments:  The contract for full scale engineering development was aworded in December 
1979. Preliminary Design Review was held in October 1980, and Critical Design Review was held in July 1981. Hardware 
fabrication, paylcad integration, subsyctem testing, and hardware-in-the-loop six degree of freedom computer simulations 
were initiated. 

2.  (U)  FY 1982 Program: Development test ana evaluation will begin.  The grour,   est vehicle for environmental, 

structural, and electromagnetic compatibility tests will h-ä  delivered, and final assembly of flight test vehicles will 
begin.  Under -a contract option, production of additional flight vehicles for the N«vy will begin. 

3.  (U)  FY 1983 Planner' Program:  Test and evaluation will continue.  Flight tetf.s will be conducted, 
contract option flight vehicles for the Navy will begin. 

Delivery of the 

4.  (U)  FY 1984 .landed Program?  Operational test and evaluation will be conducted. 
production will be assessed. 

Firebolt readings* for rate 
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Project:  »469A 
Program Element:  I64211F 
DOD Mission Area: Aerial Targets, #452 

Title: Firebolt 
Title: Advanced Aerial Target Development 

Budget Activity; Defense-wide Mission Support, #6 

5. (U) Program to Completion: Development of Firebolt will be completed. Wuen programmed and authorized, Firebolt 
will be produced to meet tri-service requirements. 

6. (U) Milestones: Not Applicable. 

7. (U) Resources: 

RDT&E 

FY 1981 
Actual 

10,682 

Total 
FY 1982   FY 1983   FY 1984    Additional    Estimated 
Estimate  Estimate  Estimate   to Completion Cents 

10,100 9,495 5,074 51,099 

8.  (U) Comparison with FY 1982 Descriptive Summary: 

RDT&E 
Procurement (MiBsile)(35116F) 

FY 1981   FY 1982 
Estimate  Estimate 

8t300     10,100 

FY 1983 
Estimate 

9,400 
13,600 

FY 1984 
Estimate 

Total 
Addition!I    Estimated 
to Completion Costs 

5,300 
Continuing 

46,848 
Not Applicable 

The Increased RDT&E funding represents partial restoration of reductions made as part of the FY 1981 Supplemental 
and FY 19R2 Amendment budget submissions. Oiiglnally planned initiation of proluetRn in FY 1983 is no longer funded 
due to competing priorities and budget constraints« 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Progras Element:  #64227F 
DOD Mission Area:  Non-System Training Devices, #430 

(IT) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project FY 81 
Number  Title Actual 

TO'AL FOR PROGRAM ELEMENT 5,549 

2325    Simulator Development 
Activities 1,353 

2360    Tactical Combat Trainer 4,001 
2769    Simulator Update Dev 0 
2851    Standard DMA Data Base 

Transformation Program 
2269    Electro-Optical Viewing Sys 195 

FY 82 
Estimate 
11,258 

FY 8: 
Estimate 
5,4*9 

1,458 2,000 

9,800 3,439 

Title:  Flight Slaulator Development 
Budget Activity: Defense-Wide Mission Support, #6 

letal 
FY 84     Additional     Estimated 
Estimate  To Completion  Costs 

Continuing     Not Applicable 

4,100 

3,356 

1,000 
0 

Continuing 

Continuing 

5,50C 
0 

Not Applicable 
Not Applicable 
Not Applicable 

6,500 
8,100 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This is a continuing program elc«nt cor the engineering develop- 
ment of aircrew flight simulation techniques and training devices. The objective of thi* eiament is to adapt flight 
simulation technology developed in the laboratories and industry for satisfying current training requirements.  Proto- 
type trairing devices and subsystems, developed under this element will be evaluated for training effectiveness and 
supportability prior to fol"iw-on production decisions and/or integration with training devices in acquisition. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  Continues joint Air Force/Navy effort to complete the demonstration of L  flight 
simulator visual systena that costs less than current systems through integration of existing components to test an 
eye-slaved high resolution, high detail rrea-of-interest irsge iniet into a lower resolution background: this approach 
use; components developed by the Singer-Link Corp. and b> the GE Corp. These efforts will maki cosi effective use of 
technology developed during the Tactical Combat Trainer (TCT) project (funds for development or the TCT were removed 
during the FY 82 budget foraulation). Other effort* to make use of existing technology to reduce the procurement 
costs and risks associated with flight simulation include: modifying the Digital Imaging Facility to investigate simula- 
tion of advanced, high resolution, synthetic aperture radars that are being introduced into the inventory; continuing 
investigations into the relationship between simulator handling qualities and pilot performance to &ore effectively 
quantify and verify simulator performance requirements, and to Improve tnd shorten simulator testing (e.g., electronic 
warfare simulation testing); and investigating prototype development efforts for Application on simulators for 
advanced aircraft. Completes prototype development of updates to existing KC-135 communications/navigations 
subsytem, and the Simulator for Electronic warfare Trainer. These updates consist primarily of conversion from analog 
to digital simulations for incxeasvtd reliability and improved training.  The validity of cost estimates are based on 
parametric analysis and documented contract proposals. 
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Program Element:  #64227F 
DOD Mission Area:  Non-System Training Devices, #430 

Title: Flight Simulator Development 
Budget Activityr Defense-Wide Mission Support, 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

(U) OTHER APPROPRIATION FUNDS: 

FY 81 

5,640 

FY 82 
Estimate 

18,600 

3010 VPE 11142F) 

FY 83 
Estimate 

16,100 

4,100 

FY 84 
Estimate 

Additional 
To Completion 

Continuing 

1,900 

Total 

Estimated 
Costs 

Not Applicable 

6.0 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This Program Element «*as started to conduct programs and activities normally 

accomplished as part of the development phase of the acquisition cycle, but are inappropriate ro fund with procurement 
funds programed for simulator acquisitions. The B-52 Aerial Refueling Part Task Trainer (ARPTT), KC-135 Boom Operator 
Part Task Trainer (B0PTT), and the B-52 Electro-Optical Viewing System (EVS), were developed, and the Tactical Combat 

Trainer visual system was initiated under this element. The project funds simulator activities that are conducted on 
a ccn^iuuing oasis *n ths areas of systems requirements, trade-off analysis, modular design studies, test Instrumenta- 
tion data reduction, and sensor simulation. The project for Simulator Update Development funds prototype development 

of significant updctes to existing simulators to comply with budget guidance. 

(U) RELATED ACTIVITIES: Projects, in this element rely on the technologies from inter- ervice coordination of 

technology base programs - This «lement relies heavily on the \lr Force Human Resources Laboratory technological base 
programs.  Specific programs vhlcb support tnis element include the following: PE 62205F, Training and Simulation 
Technology; PE 63227F, Advanced Simulator Development; PE 63715F, Innovations in Education and Training. 

(u) WORK PERFORMED BY:  Ths Deputy for Sim lator», Wright-Patterson Air Force Base, OH Is the in~house organisation 
responsible for the majority of this elenent. Remaining in-house efforts include several tasks within the Simulator 

Development Activity project. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS: 

1.  (U) FY 81 and Prior Accomplishemenis:  A B-52 Aerial Refueling Part Task Trainer (ARPTT), KC-135 Boom 
Operator Part Task Trainer v'BOPTT) were developed to evaluate the feasibility of substituting ground training of 

airborne training fn aerial refueling tasks. The prototype B-52 Electro-Optical Viewing System (EVS) was developed 
for real time "imulation of the B-52 EVS (forward looking infra-red, low light level television) display using the 
Defense Mapping Agency (DMA) Digital Data Base and Computer Generated imagery for the B-52 Weapon System Trainer. 

This System Is helng incorporated into th«» production B-52 trainers. Future efforts planned indues inve«tig«tuns 
int> development of a standard DMA Date Baae Transformation Prograa(s) for radar, visual, and electro-optical nensor 
simulation* to reduce software support costs, and development of a wide field-cf-view visur! systea for tactical coebat 
applications. 
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Program Element:  I64227F 
DOÜ Mls3ijn Area:  Non-System Training Devices, #430 

Title:   Flight Simulator Development 
Budget Activity: Deffcnse-Wlde Mission Support, #6 

2. (U) FY 1982 Program: Efforts will be concentrated on improving software processing of digital data used in iuage 
display systems and in studies to determine approved methods for processing digitally generated radar data. Development 
of updates to existing KC-135 simulator and Simulator for Electronic Warfare Trainer will be Initiated. 

3. (Ü) FY 1983 Planned Program: Initiate development of a digital radar lend area system for advanced and synthetic 
aperture radars. Continue research Into visual display systems. Fidelity and new content studies will be conducted for 
both aircraft and fighter visual simulation requirements.  Complete prototype updates to the KC-135 simulator and to the 
simulator for Electronic Warfare Trainer. 

4. (U) FY 19B4 Planned Program:  Initiate development of a suaadard uMA iata base transformation program, Complete 
handbook on instructional system requirements. Oon Inae sensor simulation efforts. 

5. (U) Program to Completion; This is a continuing program. 

6. 1U) Milestones:  Not Applicable. 

7. (U) Resources:  Not Applicable. 

8. (Ü) Comparison with FY 1982 "DESCRIPTIVE SUMMARY":  The reduction In total funding requirements in FY 82 and FY 83 
it» due to cancellation of the updates to the B-52D and F-106 simulat rs. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: I64411F (63411Q 
DCD Mission Area: Space Launch and Orbital Support, #410 

(Ü) RESOURCES (PROJECT LISTING) ($ in thousands): 
Project FY il81    FY 1982 
Number     Title Actual     Estimate 

Title: POD Space Shuttle 
Budget Activity. Defense-wide Mission Support, #6 

FY 1983 
Eetimute 

TOTAL FOR PROGRAM ELEMENT 246,265 266,000    355,629 

FY 1984 
Estimate 

293,068 

Additional 
to Completion 

425,035 

Total 
Estimated Cost 

2,191,300 

(Ü) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: To increase the effectiveness of defense space operations, this 
program will:  Ö) Support the National Aeronautics and Space Administration development and assure the utility to the 
Department of Defense of the Space Transportation System; (2) Transition critical national defense satellites to the 

Shuttle; (3) Develop the Inertial Upper Stage; and (4) Acquire general purpose Shuttle launch and landing facilities at 
Vmdenberg Air Force Base, CA. The Air Force, as the Depattment of Defense executive agent, is responsible for the 
planning, development, integrated logistics support and activation activities necessary to achieve th^se objectives. 

<u) BASIS FOR FY 1983 RDTeK REQUEST: Continues the acquisition if the VandeniKirg Ground Support System leading to an 
initial launch capability in October 1985.  Continues the Inert ial Upper Stage full scale development phaia to provide 

au Initial launch capability in late 1982.  Costs for the Vmdenberg and Inartlal Upper Stage developments have increased 
significantly from earlier projections.  Continues acquisition of airborne support equipment, payload Integration 
equipment, and the Shuttle Payload Integration Facility in preparation for Department of Defense Shuttle launches from 

Kennedy Space Center.  Implements the "Controlled Mode** for secure Department of Defense mission operations at Johnson 
Space Center. Houston, TX to support a first secure launch in 1983. Controlled »oie modifications to Kennedy Space 
Center and Gotidard Space Plight Center - similar to those at Johnson Space Center - continue for protection of classified 

Department of Defense information and operations at those facilities. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

Procurement (Missile) 
Procurement (Other) 
Military Conrtructloa 

(FE 644iIF; 
(PF. 12449F) 
(PE 1/4*9F) 
(PE 12449P, 

(U) OTHER APPROPRIATION FUNDS:**** 

Procurement (Missile) 

Procurement (Other) 

Military Construction 

(PE 12449F) 
(PE 124*9F) 
(ri 12449F) 

FY 1981 
245,865 

117,034 
16,9/8 
93,500* 

FY 1981 

Actual 
TT77355 
16,178 

98.5CO* 

FY 1982 
Estimate 
2b6\ÖOÖ 

212,365 
6,487 
43,190 

FY 1932 

Estimate 
?W,oo5" 

6,445 

36,19C/»* 

FY 1983 
Estimate 
«O.40Ö 
113,916 

7,289 
21,810 

FY 1983 
Estimate 
!H,«r 

6,741 
82,200 

FY 1984 
Estimate 

FY  1984 
Es timer, e 
""74,350 

4,213 

66,576 

Additional 
to Completion 
Continuing 

Continuing 
Continuing 
Continuing 

Additional 
to Completion 
■9T72I 
11,086 
58,276 

Total 
Estimated Cost 
Not Applicable 

Not Applicable 
Not Applicable 
Not Applicable 

Total 
Estimated Cost 
—TOr;TJ7r~ 

86,100 
612,600*** 

* Does not Include other MILC0N reprograa**d to fund overrun for Vaudenberg launch pad  (13,700) 
** Does  not include a $17.4M unfunded  requirement   for edifications  to the  launch oad. 

*** Includes re programing in FY 80 (63.700 and  5,200) and FY di  (13,700) 
**** Does» not Include operational  funding vHlca Is reports* separately in PE  35171F,  Space Launch Support 
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Program Eiernd:  164411F (63411F) 
DOÜ Mission Area: gpace launch and Orbital Support, #410 

Title: POD Space Shuttle 
Budget Activity: Defense-wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Space Tack Group, established by the President in 1969, recommended that 
a Space Transportation System be developed to provide more flexible and effective access to space at lower costs than 
current expendable launch vehicles.  In January 1972 the President authorized the National Aeronautics and Space Admin- 
istration to proceed with the development of the reusable Space Shuttle as a national means *or transporting payloads 
to and from space. The Space Transportati n System consists of the Space Shuttle Vehicle which will cairy payloads to 
low jarth orbit and return to land on a runway; upper sttges to transfer payloads from low earth orbit to higher orbits; 
and  associated ground ard airborne support systems, The Space Shuttle Vehicle consists of the Orbiter (the winged, 
recoverable spacecraft the size of a DC-9), an External Tank, containing fuel and oxldizer for the Orbiter*s main engines, 
and a pair of recoverable Solid Rocket Boosters which will provide initial boost acceleration for the vehicle. The 
reusable Orbiter will carry the payload (spacecraft and, if required, upper stage) into orbit in its 15x60 foot payload 
bay. The system will have tne capability to booct 32,000 pounds of payload to a rear-polar (98*) orbit, or 65,000 
pounds into an Easterly (28.5") orbit. After reentry, the Orbiter will land on a runway using a high speed, unpowered 
approach. The Orbiter and Solid Rocket Boosters will be recovered, refurbished, and reused. The facilities at the 
two launch bases; Kennedy Space Center, Vh and Vandenberg Air Force Base, CA; accomplish the recovery, refurbishment, 
and relntegratlon of the major components of the Space Shuttle Vehicle to prepare it for its next launch. The National 
Aeronautics tnd Space Administration mission control center at Johnson Space Center will be used for mission planning 
and control until the Department of Defense acquires a dedicated capability in i&te  1987 (the Consolidated Space 
Operations Center). 

(U) The Air Force participates in the Shuttle program to assure that critical national defense missions will continue 
to be effectively supported.  Although the National Aeronautics and Space Administration is responsible overall for 
the Space Transportation System, the Air ^orce defines Department of Defence operational and support requirements and 
assesses the effect of Shuttle design changes un Department of Defense national security missions.  The Air Force 
addresses the unique Department of Defense needs to assure the maxlctum operational utility of the expanded space mission 
capability offered by the Shut le.  In addition, the long term advantages of the Shuttle to the Department of Defense 
appear to be substantial — particularly in the ateaa of payload retrieval, on~orblt repair, assembly of very large 
structures in space, and the availability of an orbital test bed — modes of operation unavailable without the Shuttle. 

(U) To minimize the operational imt»öct of modifyir.3 Department of Defense payloads *nd  to make early effective use of 
the Shuttle, the Department of  fense and the kational Aeronautics and Spece Administration agreed that the Air Force 
will develop an expendable uppei stage for use with the Shuttle - this stage is called the Inertial Upper Stage.  Th« 
Inertial Upper Stage will also be used on the Titan III launch vahlcle for certain Department of Defense ptyloeds. 
The Inertial Ujper Stage will be used on Shuttle by both the Department of Defence and the National Aeronautics and Space 
Administration for all large, hip.h altitude payloads. 

(U) The Department of Defense has also agreed to acquire and operate the Srsce Shuttle launch and landing facilities 
at Vandrnberg Air Force Base, CA with en Initial launch capability date of October 1985.  This agreement wa*. reached 
after an eyton-siv« *tudy determined that Department. Gf De'anaa and Notional Aeronautics and S*»ace Administration 
requitemen££ :ould not be satisfied fiom one launch sit», and that ,ise of s second site at ^* .denberg was necessary 
for polar orbit missions. The heavier »mar-polar missions cannot be accomplished from the lanuedy Space Center, Ft, 
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Program Element:  #644UF (63411FJ) 
DOD Mission Area:  Space Launch and Orbital Support, #410 

Title: COD Space Shuttle 
Budget Activity: Defense-wide Mission Support #6 

since that would reaulre overflight of the continental United States while sub-orbital and result in the large Shuttle 
external tank b«ing released on a ballistic trajectory over the Sino-Soviet land mass for impact in the Indian Ocean. 

(U) RELATED ACTIVITIES: This program is directly related to, and paced by, ehe National Aeronautics and Space Adminis- 
tration Space Shuttle development program. Under curient agreements, the National Aeronautics and Space Adnlnlwtration 
will fund for all Shuttle Orbiters, provide the general purpose launch and landing facilities at Kennedy Space Center, 
FL and perform Shuttle mission control at Johnson Space Center, Houston, TX. The Department of Defense portion of 
the program will include the development of the Inertial Upper Stage, the acquisition and operation of Sp*ce Shuttle 
facilities at Vaitdenberg Air Force Base, and funding for the unique Department of Defense security requirements 
levied on "he National Aeronautics and Space Administration-developed Space Transportation System elements.  A joint 
National Aeronautics and Space Administration/United States Air Force Space Transportation System Committee, cc-chaired 
by the Assistant Secretary of the Air Force (Research, Development, and Logistics) and the A? jurist* Administrator for 
Space Transportation System Acquisition (National Aeronautics and Space Administration)^ assures that the Space Trans- 
portation System will mset the needs of both agencies. Department of Defense paylead planning efforts are addressed 
by th«» Department of Defense Space Shuttle User Comairtee which Includes representatives of the Army, Navy, Air Force, 
Office of the Secretary of Defence, and Joint Chiefs of Staff. T' t Kit  Force Director of Space Systems and Command, 
Control, Communications chairs this body and also has the responsibility for research and development efforts involving 
Air force payloads, expendr^le launch vehicles and the Shuttle program.  Inertial Jpper Stage production, Vandenberg 
operation and maintenance, end Shuttle flight charges paid to the National Aeronautics end Space Administration for 
United States Air Force users are funded under Program Element 35171? (Space Launch Support).  Inertial Upper Stage 
flight equipment and operation and Shuttle flight chaiges for cinr Department of Defense users are fundeJ by the 
users program element. Titan III ■-Inertial Upper Stags integration Is funded under Program Element 35119F, Space Boosters. 
Related activities for near term utilization of the Space Shuttle sortie mode capabilities are being pursued by 'he 
Space Test Program under Progtam Element 63402F. The Air Force is planning a Consolidated Space Operations Center, 
funded under Program Element 35130?, to eliminate the vulnerabilities represented by the single critical control nodes 
of the Satellite Test Center (payload control) and Johnson Space Center (Shuttle control). 

^u> WOR* PERFORMED BY: The Air Force Space Division, El Segundo, CA of the Air Force ' ysrema Command is th« development 
agency for the Air Force Space Shuttle activities.  The Aerospace Corporation, El Scgtmdo, CA provides Space Division 
with general systemc engineering support. Martin Marietta (Denver), Vandenberg Air Force aase, CA, completed the contract 
for the detailed design and is the integrating corrector for the Vandenberg Shuttle facilities sad for development 
and proci ri»a^ent of necessary u- ique support equipneet snd software.  The National Aeronautics and Space Administration 
io the procuring agent fcr all Vandenberg jupport equipment and software eossuon to both leaned* Space ',«mar and Van- 
denberg (Air Force funded),  the United States Arsy Corp« of Engineers Is the construction egert for Ail iecilltles at 
Vandenberg.  Various construction contracted« are employ** for the actual constructs«« (ihrough the Corps of Engineers). 
RocfcwtJ1 International, Downey, CA &nd United Spice tooater«, iktotsvilie, AL provide expertise on th*  Orblter and the 
Solid Rocket Boosters respectively in support of th« Vtmeenberg Shuttle facilities design *n4 ac*ive?.foe. timrtta 
Marietta 1* also undei contract to provide engineering eervtic«*. In support «I rmyload integration activities.  Boeing 
Aerospace Corporation, Seattle, WA was awarded tit« contract for Inertial Upper Stage fell seel« 4«**lopee.at «ed is 
alto performing spacecraft to Inertial Upper Stag« integration «cliv*tl*e. TEtf Systems» Eedtndo leaen, CA is supporting 
development of the secure Shuttle mission control cameelltty at the John«»« aee Kmnmedy Spare Cemt«r«.  International 
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Program Element: #644MF (63411F) 
DCD Mis"iou Area: Spac«* Launch and Orbital Support, #410 

Title: DO*) Space Shuttle 
Budget Activity: Defense-wide Mission Support #6 

Business Machines, Houston, TX is under contract to evaluate specialized Orbiter flight software for Department of 
Oefenae missions. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments'  Preliminary Department of Defense system level requirements for the 
Space Transportation System wer« developed in 1971 and continue to be refined. 

(U) Inertlal Upper Stage: After completion of the Validation Phase and following a March 1978 Defense Acquisition 
Review Council Mileetone II Review, the Full Scale Development Phase began. The Department of Defense standard 
two stage Inertlal Upper Stage configuration was base lined at the system Critical Design Review during 1979. 
The development of a three stage, planetary version of the Inertlal Upper Stage was begun with funding provided 
by the National Aeronautics and äpace Administration. Problems with development of the Inertlal Upper Stage 
rocket rotors ana the flight software caused a stretch in the development program tnd increased the development 
cost — but did not Impact user launch needs. The full scale development contract will continue into 1983 ror 
completion of the two stage Inettial Upper Stage development and the flight of the first two Inertlal Upper Stages 
(one oi Titan III and one on Shuttle). Also Included in the full scale development contract is the production 
of nine vehicles (four funded by the Department of Defense and five funded through the National Aeronautic and 
Space Administration). The procurement of long lead materials for the eight vehicle fcllow-on production began, 
with funding provided by the National Aeronautics and Space Administration; Program Element 35171F, Space Launch 
Support; and Program Element 3411IF, Special Activities. Development was terminated on the three stage planetary 
Inertlal Upper Stage configuration in 1981 per National Aeronautics and Space Administration request. The planetary 
cancellation also reduced the long lead buy from eight sets to four reflecting the deletion of the planetary 
Inertlal Upper Stage vehicles. These changes in the Inertlal Upper Stage ptogram compound tha  already existing 
cost growth in both the development and unit procurement coat».  Modifications to the Solid Motor Assembly 
Building began at Cape Canaveral Air Force Station, Ft to allow Inertlal Upper Stage launch processing» 

(Vs'  Vgndenbery Air Force Base:  Engineering design activities for the Vandenberg Ground Support System began in 
19» 6 and are continuously updated to reflect the operational experience now being sained trvm  the Shuttle flights 
at Kennedy Space Center. The multi-year construction program began in January 1979 with modifications to the 
existing Manned Orbiting Laboratory launch pad. Construction of the second (19*0) package of Vandenberg Air 
Force Baae Shuttle facilities is well underway: the Orbiter Maintenance and Checkout Facility, the first cell of 
the U/^ergollc Maintenance and Checkout Facility, utilities, and modification to the launch pad to Incorporate 
provisions for handling a throat augmented Qr*>itur. Conairuction began on rue faciVi.ies lu the third (198)) 
military construction package: the Solid Stocket Booster Refurbishment and Su assembly Facility, the Airfield and 
Mate/Demate Facility, the External Tank Storage and Checkout Facility» transpo.tetfon upgrades, and logistics 
facilities* Construction 1« complete on the the Launch Control Center (port of the 1979 launch pad package), 
Titan III «olid rocket motor storage facility relocation (1980 package), ana ;*je Mete/D%*ata Facility (part of 
th* 1981 AlrHeld package).  Design of unique Department of Lefeaae ground vipport equipment and «eftware development 
for the launch processing system continues.  Procurement of unique giovrd support equipment continues and procurement 
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Program Element: »64411F (63A11F) 
DOD Mission Area: Space Launch and Orbital Support, #410 

Title:  DOD Space Shuttle 
Budget Activity: Deiense-wide Mission Supp >rt #6 

(through the National Aeronautics and Space Administration) continues for ground support equipment anc launch 
processing equipment common to Vandeuberg Air Force Base ana Kennedy Space Center. Equipment iustallatio. °.i 
checkout continues for the i.aun h Control Center and the North Vandenberg launch processing system computers. 
A review of the Vandenberg program in July 1981 identified significant increases In the estimated total cost for 
the program and new facilities essential to operations from Vandenberg» The major new facilities identified art 
the Shuttle Assembly Facility, which is required to stack the Space Shuttle Vehicle on the launch pad (the previous 
design approach being invalidated), and Toxic Waste Disposal facilities, which are required to comply with California 
law.  "Stacking" the Space Shuttle Vehicle requires lifting the Orblter off its transporter rotating i* from the 
horizontal to the vertical, translating the Orblter to the previously stacked and integrated Solid Rocket Boosters 
and External Tank, and mating the Orbltei to the three thrust mounts on the External Tank. 

(U) Operations Capability:  Payload integration activities continue to support early Department of Defei &e Shittle 
flights. Design and development continues on Interface verification equipment to support early Department of 
Defense flights frc* Kennedy Space Center,  rhe Shuttle Pay load Integration Facility is being developed to provide 
payload processing for Department of Defense missions launched from Kennedy Space Center.  This "off-line" 
processing capability constitutes additional aodificatlons to the Titan III Solid Motor Asaembly Building (also 
bel.-g modified to process the Inertia] Upper Stage). Modifications to allow the Johnson Space Centar to conduct 
classified Department of Defense Shuttle missions (termed "Controlled Mode ") sre underway with Installation end 
checkout of the "Controlled Mode" hardware and software in progress at Johnson Space Center (the schedule is 
seed by th* requirement to avoid disrupting on-going Shuttle flights).  Studies of the Kennedy Sftc* Center and 
Goddard Space Flight Cen« jr security requirement* rhowed the need for "Controlled Mode" modifications similar tu 
those being done at Johnson Space Center.  Godtterd is the mission planning and syitem control cevte" for the 
Tracking had Data Helay Satellite System -- the primary Shuttle command and control link and a multi-user payload 
data relay satellite — planned fo support civil and Department of Defense space operations.  Th/>sf modifications 
are in progress st both centers.  Independent software validation and verification activities continue for all 
aspects of Shuttle software development under Department of Defense management. Conceptual studies cf large 
space structure* were completed and Indicated that such structures are technically achievable when mission require- 
ment dictate. 

2* (u^ rY 1982 Program:  Development of the two-stage Inertial Uppes Swage con.inues with the planned flight and 
subsequent analyst« of the first Titan Ill/Intrticl Upper Stage.  Delivery of three of the nine pre-production 
vehicles ia planned.  Inertial Upper Stage production continue» (funded by Program Element 55171F, Spac« Launch 
Support, for Air Force payloads; jy the user for other Departement of Defenae programs; and through the National 
Aeronautics and Space Administration for civil/commercia! missions).  The Vandenberg Ground Support System con- 
struction equipment installation and checkout continues toward an Initial ?aunch Capability in October 198'. 
The construction funlad in the 1982 program includes the Solid Bocket Booster K rleval and Disassembly Facility, 
launch pad modifications, the integrated Operations Support Canter, flight crew facilities, »txd  the Space *nd 
Hi «ailt Teat Organisation Management and Engineering Facility.  Significant cost Increases occurred In the 
Vaud«tnbe.g development and procurement fur ding estimates due to Increased concurrency with the Kennedy (East 
Co»!.' ) launch site development, design problems in the lauach pad and the difficulty in hiring «.tglnerre. Con- 
struction of the Shuttle Payload Integration Facility at Cape Canaveral Air Force Station, FL will be completed. 
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Program Element:  0644UF (63411F) 
DOD Mission Area: Space Launch and Orbital Support, #410 

Title: POD Space Shuttle 
Budget Activity: Defense-wide Mission Support #6 

Modifications to Kennedy, Godiard, and Johnson Space Centers to allow classified processing ("Controlled Mode") 
will De completed to support the first classified mission in 1983. Payload integration activities continue. 

3. (U) FY 1983 Planned Program:  Inertlal Upper Stag« full scale development is completed. With the flight and 
subsequent analysis of the first Shuttle/Inertial Upper Stage launch in 1983 (a National Aeronautics and Space 
Administration mission). Inertlal Upper Stage flights continue using pre-production vehicles. Inertlal Upper 

Stage production continues (funded by the user programs)  The Vandenberg Ground Support System construction, 
equipment installation, and checkout continue toward the October 1985 first launch capability. Construction is 
begun on the Shuttle Assembly Facility (the remaining element of the launch pad faculties). Construction 13 

completed on most of the major facilities: Orblter Malntalnance and Checkout Facility, Extenu I Tank Storage and 
Checkout Facility, and the Launch Pad (except the Shuttle Assembly Facility). Ground system trjt begins for the 
Launch Control Center. The Shuttle Payload integration Facility at Kennedy Space Center reach** its Initial 

Operational Capability.  "Controlled Mode" at Johnson Space Center reaches its Iuitial Operational Capability 
for the first Department of Defense dedicated flight.  Payload integration continues on schedules compatible 
with the launch requirements of the individual payloada. 

4. (U) FY 1984 Planned Program:  The construction and activation of the Vandenberg launch and landing site continues 
toward the October 1985 launch capability date. Conatructlon will be complete on ail major facilities comprising 

the Vandenberg capability.  Equipment installation will oe complete and ground system testing will have begun 
for all major facilities except the Solid Rocke,: Booster Disassembly Facility (at Port Hueneme, CA). Construction 
will begin on the Hazardous Waste Disposal facilities, the Theraal Protection System support facility und  the 
modi Ticatious to the launch pad to control Ice buildup on the External Tank after it Is fueled.  Secure »perstlona 
modifications continue at Johnson, Goddard, and Kennedy Space Centern.  Payload integration activities  ontlnue. 

*' (u) Program to Completion: Initial Vendenberg construction and activation is completed for the October 1985 
launch capability.  If necessary, a final construction package will be used to remove Shuttle processing restriction* 
and allow growth to higher lauiw.t rates as mission requirements dictate vud  incorporation of the National Aeronautics 
arid  Space Administration selected cptlon for a thrust augmentation capability (requited to achieve specified per- 
forrancrj for near polar eiaslons).  Secure operations modifications are completed on both coasts.  Primary mission 
control responsibility for defense mission transitions to the Consolidated Spice Operations Center (Johnson Space 

Tenter capability tor secure operstlons is retained as s backup). 

0. (U) Milestones: Date 

A. Vandenberg Air Force Kate Design Criteria Start 
0. Inertlal Upper Stage Validation Phase Start 

C. Inertlal Upper Stage Full Seal« Development Start 
D. Vandenberg Air Force Ease Construction Start 
E. Kennedy Space Center Serurit;* Modifications Complete 

F. Inertia! Upper Stage Initial Launch Capability (Titan III) 
C. Inertial Upper Stege Initial Launch (Shuttle) 

Oct 75 
ft«? 76 
Apr 78 
Jan 79 
Jun 82 

•{Apr 82) Sap 82 
*(Jul 8?) J*n 63 
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Program Element:  I64411F (6341IF) 

DOD Mission Area:  Space Launch and Orbital Support, #410 
Title?  DOD Space Shuttle 

Budget Activity:  Defense-vide Mlaalon Support #6 

H. Johnson Space Center 

I. Kennedy Space Center 
J. Goddard Space Flight 
K. Goddard Space Flight 

L. Johnson Space Center 
M, Vandenberg Air Force 
N. Vandenberg Air Force 

0. Vandenberg Air Force 

Controlled Mode Initial Operational Capability 

Shuttle Payload Integration Facility Operational Capability 
Center Security Modification Initial Capability 
Center Security Modification Final Capability 

Controlled Mode Final Operational Capability 
Base Initial Operational Capability 
Base Thrift-Augmented Launch Capability 

Base Full Operational Capability 

*(Mar 82) Mar 83 

*(Dec 82) Jun 83 
*(Apr 83) Jui 83 

Dec 84 

*(Dec 82) Ji.il 85 
*(Aug 84) Oct *5 
*<Jul 86) Oct 85 

*(Jul 86)  TBD 

*Date presented In FY 82 Descriptive Summaries. 

(U) Explanation of Milestone Changes: 

B.I.J 

M 

N 

0 

The initial launch capability for both the Titan III and Shuttle versions of the Inertia! upper Stage have 
slipped du« to late deliveries of vendor parts to the prime contractor for quailflcatloa testing and 
due to software development, testing and payload/launch vehicle delays. 

Delays were made to adjust the requirement for these capabilities to the dates required to support 
the first dedicated Department of Defense flight — which had also delayed. 

The Controlled Mode capability at Johnson Space Center schedule is driven by the requirement to  a/oid 
impacting the concurrent Shuttle test and early operational flights 
The Vandenberg initial launch date was delayed due to the growing engineering impact of the concurrency 
between rhe early operations at Kennedy Space Center and the lestgn/constructlon/procurement activities 

for Vandenberg, design problems with Vandenberg, and difficulties In hiring sufficient engicfe.?r« to 
accomplish the tasks st Vandenberg. 

The date for the thrust-augmented launch capability was advanced reflecting the latest National Aeronautics 

and Space Administration estimate of the Shuttle performance as cf that date compared to our requirements. 
Full operational capability at Vandenberg wil! be delayed until the mis-ion requirements dictate a need 
for additional capability. 
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B» *get Activity: 
Program Element: 

Program-wide Management and Support, #6 
foTOlF - Space Shuttle 

Test and Evaluation Qatar 

1.  'U) Development Test and Evaluation:  The National Aeronautics and Space Administration and the Air Force are 
e&ch developing, acquiring and operating a portion of the common-use hardware and facilities of the Space Shuttle 
Program.  The National Aeronautic? and Space Administration has the development and Operation responsibilities for 
the Space Shuttle Vehicle, the East Coast Shuttle launch and landing facilities at Kennedy Space Center F! and the 
Mission Control Center at Johnson Space Center TX. The Department of Defense is developing the Inertial Upper Stage 
and will develop and operate tha West Coast Shuttle launch and landing facilities at Vandenberg Air Force Base CA. 

The Air Force is alio funding those modifications to ehe existing National Aeronautics and Space administration 
facilities and equipment required to allow classified operations to be conducted (i.e., "Controlled Mode" at Johnson 
Kennedy and Goddard Space Centers).  The Air Force is planning a Consolidated Space Operations Center funded under 

PE 3S130F for an operational capability to augment and hackup the present satellite control capabilities of the Satel- 
lite Control Facility, Sunnyvale CA (late 19S6 IOC) and to provide a dedicated Department of Defense Shuttle control 
capability-  Air Force test and evaluation activities are being conducted as a combined Development Test and Evaluation/ 

Operational Test and Evaluation program. 

(U) Department of Defense Assessment of National Aeronautics and Space Administration Segments: The Air Force 

Systems Command — with Air Force Test and Evaluation Center participation and support from other Air Force agencies 
— will assess rhe capability and the availability of the National Aeronautics and Space Administration developed 
segments to support Department of Defense requirements.  Thlo evaluation activity consists primarily of monitoring and 

evaluating m»jor Space Transportation System verification events conducted by the National Aeronautics and Space 
Ad oil nl s trat ion. 

(U) Air Force test participation began with monitoring of the Approach and Landing Tests conducted at F.dwards Air 
Force base CA from February 1977 to March 1978.  These tests s .?<.essfuiiy demonstrated the low speed flying and manual 
landing characteristics of tUe Orbiter vehicle as well as the adequacy of the ferry capability of &  modified Boeing 747 
Shuttle Carrier Aircraft.  Subsequently, the Mated Vettleal Ground Vibration Test» conducted at the Marshall Space 
Flight Center from M*«rch 1978 to Februar;- 1979, was monitored.  This test provided the Initial data base required in 
validate the analycioU -xvdel used to design aid verify the structural capability of the Space Shuttle Vehicle and, 

subsequently, update the predictive models used to calculate the environments seen by Department of Defenae payloads 
wnlle In the Shuttle pavload bay. 

,U)  Progress of the Space Shuttle K-.in Engine development has been ccntin »cusly monitored since January 1978 due 
to its crifical role in Space Shuttle Vehicle performance aud schedule  The en^'ne is certified foi operations at 10GZ 
(Rated Power Level) which Is adequate for the test program flights.  The engines {performed flawlessly at that level on 
the first two flights.  The engine requires, however, certification at 1091 (Full Power Level) to achieve the 'ill 
operational peyload delivery requirements while maintaining the required abort options.  The engine has pertoimed at 
Full Power Level (109X of Ratri Tower Level) in tests; however, hardware design and reliability problem« have caused 

major program delays.  The Mair Propulsion Test at the National Space Technology Laboratories MS began in April 1978 
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Budget Activity:  Prograa-wide Management and Support, #6 

Progra« Element:  #64411F - Spuce Shuttle 

and, by January 1981, had completed all test objectives vital for the first flight (April 1981). Testing at Full 

Power Level is proceeding but a number of problems have been encountered. Additional Main Propulsion Test firings 
at Full Power Level (109%) are required tn 1982 to certify readiness or the Space Shuttle Main Engines for full 
operational capability. 

(U) The Shuttle Avionics Integration Laboratory at Johnson Space Center is used to verify avionics hardware and 
software compatibility and to provide confidence in the ability of thtse subsystem*, to successfully perform the 

flight sequences planned for the Orbital Flight Test program and subsequent missions.  This on-going program started 
In March 1979 and has been successful In identifying and correcting a number of hardware and software configuration 
discrepancies.  The Air Force will continue monitoring the test progress and results from this activity. 

(U) The most realistic source for test data is the Orbital Flight Test program now underway. The Air Force 
test organizations and Personnel were involved in many aspects of the flights.  The first two Shuttle flights were 

successful and have demonstrated the basic Shuttle system concept.  However, there are several areas of concern in 
system performance and availability which we must continue to evaluate for Impacts on defense operational use of the 
Shuttle.  The indications from STS-1 sre that payload lift capability could be about 3000 pounds lower than predicted; 

thi** assessment should be reviewed once analysis of the STS-2 date is complete.  The STS-i launch resulted in unaccept- 
able overpressure on the launch pad at Solid Rocket Booster ignition, modifications to the Kennedy Space Center launch 
pad reduced this pressure to acceptable levels on STS-2  T'.e riatkrul Aerona tics and Space Administration Is con- 

ducting scale model testing In order to evaluate the impacts on the Vandenberg Shuttle launch pad.  Some aerodynamic 
concerns reaaij> which could influence the Orbiter cen'.er-of-gravi ty en ;a lope an«? cross-iange capability (and thj§ 
payload lift capability).  Both flights Indicated tha', the underside of the Shuttle was not as hot on reentry rs 

predicted, but that some localized "hot spots" occurred on the "leeaide* (I.e. topside) of the vehicle.  The National 
Aeronautics and S^ace Administration is uaxing some changes to these areas to prevent impacts to th« Shuttle cross-range 
capability.  Our Involvement will continue through the r^mai-uler of t'w Orbital Flight Test program (two more flights 

scheduled through mid-1982;.  These fJigh'i fill conclude the Air Force participation in formal National Aeronautics 
and Space Administration ver'fieation activities.  Since all Depir'ment of Defense concerns will aot be answered 
d ring the Orbital Flight Tests, Air Force test activity will continue through an adequate number of operational 

flights to complete the test objectives. 

(U)  1US Test Program:  A Defense Systems Acquisition Review Council Milestone II review of the Iaertial Upper Sta^e 

program was held in March 1978 and recommended proceeding with full scale development.  The Boeinj Aerospace "ompeny 
Is on contract for the full scale development ohase.  The Defence Systeot Acquisition Review Council also recommended 
production of an initial quantity of nine Inertial Upper Stag* vehicles (five National Aeronautics a;;d Space Administra- 

tion four Department of Defense) to raeet planned flight schedules.  3*cause of the high cost and immediate aperational 
need of Department of Defense d ve loped Space Transportation i>yer.e» flight hardware (there; will be no dedicated test 
launches of an Inertial Upper Sta*e), a combined Development Test and Evaluation/ Operational Test and Evaluation 
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Budget Activity: Program-wide Management and Support, #6 
Program Element: I64411P - Space Shuttle 

program is being conducted. The Inertiai Upper Stage test and evaluation focuses on system performance» reliability, 
maintainability, and compatibility with the Space Transportation System. 

(U) Vehicle comoonent qualification testing of the Iuertlel Upper Stage began in August 1979 and was completed in 
November 1981. The pi 5mary problem which delayed the qualification program was the unavailability of high reliability 
space-qualified electronic piece parts. Structural qualification testing of the Titan configuration was initiated 
In April 1980 and completed in September 1980. Structural qualification of the Space Transportation System config- 
uration starred in September 1981 and was completed in December 1981. The Inertial Upper Stage Qualification Test 
Vehicle hes fcaen completed ard the vehicle, using inert solid rocket motors, has been stacked. Qualification Test 
Vehicle testing started in October 1980 and was completed in December 1981; these tests confirmed the system's ability to 
function in the specific' vibration, pyro-shock, and thermal-vacuum environments, 

(U) In the Inertial Upper Stage software area, the flight roftware was developed by TRW and tested at the Boeing 
Aerospace Corporation facility in Kent WA. The TJtan flight software has been designed, coded and has completed test at 
Boeing. Martin Mariette Corporation is performing the independent verification and validation. The mission data loads 
are being designer for the first three Department of Defense spacecraft and for the first National Aeronautics and Space 
Administration-sponsored Tracking and Data Relay Satellite. Development and validation and verification testing of 
the operational software for the Titan configuration Inertial Upper Stage will be complete lu Jul 1982. 

(U) Propulsion system development testing is proceeding. To date, seven solid rocket motor cases have been burst 
tested and four cas*»s have be«n skirt tested.  IUS HH>tor case development and verification have be«n sucessfully completed 
Motor case efficiency is at the state-of-the-art level and case burst data show little scatter. Skirt ultimate loads 
have been demonstrated four Limes.  In addition to the four full scale nozzle firing tests, six large and seven small 
Inertial Upper Stage development motors (including one spin motor) have been successfully fired at the Arnold Engineering 
t-.nd  Development Center TN. Two motor firings Included the Extendable Exit Cone (deployed prior to the test).  These 
firings completed the motor development program.  In the quallflcatlcn program, one burrt test and twelve additional 
motor (six small and six large) firings remain. The firings began in November 1981 with the successful firing of a 
Urge motor.  The 3/iallfication program for the Titan configuration will be complete In July 1982 and continue through 
September 1982 for the Shuttle configuration. The problem of propellent crscklng in the boot area of the «olid rocktt 
motor has been solved and confirmed by cold X-rays of four qu&llflcatlor motors {two of each size). Casting of the 
flight motors has commenced. 

(U) The first flight vehicle has completed acceptance testing (October 1981 — 19 days ahead of schedule) and is 
now at Cape Canaveral Air Force Station. The ground test portion of the Inertial Upper Stage program will conclude with 
a series of environmental simulation tests to be performed on the Qualification Test Vehicle at Boeing and with processing 
of the Inertial Upper Stage Pathfinder vehicle through each of the steps at Cap« Canaveral Air Pore« Station and Kennedy 
Space Center required to process an Inert,«1 Upper Stage for «n operational launch, the Pathfinder Vehicle u«s delivered 
to Cape Canaveral Air For^e Ststlon in July 1981 and has begun th« processing flow for facility activation. Testing will 
begin on the launch pad In Spring 1982. 
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Budget Activity: Program-wide Management and Support, #6 
Ptogratr Element: To"4%UF -Tpace Shuttle 

(U) Vandenberg Air Force Base Ground Support System Testing: The Martin Marietta Aerospace Company is on contract 
to complete the requirements definition, equipment specification, and facilities design criteria for the Vandenberg 
Air Force Base launch and landing site for the Space Shuttle« Facilities construction and equipage is in progress 
with Martin as the prime contractor. Ground Support System testing will focus on compatibility of ground processing 
with the Space Shuttle Vehicle, ground operations, supportability, Air Force manpower/resources, and contractor support. 

jv The test program will include acceptance tejtiag of f«ell*ties*, installation and ground system tests of support equip- 
ment, and integrated system tests of the Ground Support System with the flight vehicle hardware, leading to an Initial 
Shuttle Launch Capability date of October 1985. Ground System Tests (individual facility testing) begin in late 1983. 
Integrated Systems Testing (combined flight vehicle and ground systems) begins in early 19o4 and completes with the 
recovery of the first Soil«? Rocket Booster set after the first launch. 

(U) A combined test piogram is planned to satisfy both development and operational test and evaluation objectives. 
In addition to the testing planned on Air Force designed unique ground support equipment for Vandenberg, the Air Force 
will ensure that the National Aeronautics and Space Administration designed common auppoit equipment meets Department 
of Defense requirements, and will modify and test that equipment when appropriate. Much of the ground processing (fete 
obtained at Kennedy Space Center will be applicable to Vandenberg Air Force base due to the similarity of Space Transpor- 
tation System equipment, facilities, and procedures. The Vandenberg launch capability will be developed to i&eet early 
launch requirements while providing a (moderate growth capability (through an additional Increment of facilities and 
equipment) to approximately ten launches per year as natlono? launch requirements dictate. The Ground Support System 
evaluation will continue through the attainment of the ten launches per year capability. 

(Ü) Operations Capiblllty Development: All the activities (other than /rertlal Upper Stage and Vandenberg) necessary 
to  provide an orderly transition of Defense peyloads to the Space Transportation System ar? included In this urea: 
Inertial Upper Stage flight planning and control; incorporation of Department of Defense security requirements In 
National Aeronautics and Space Administration Shuttle «ystema, development of the facilities, hardware, and analytical 
services needed fo integrate Department of Defense payloada into the Shuttle, and ths documentation and services needed 
to effectively support Department of Defense Shuttle users.  Test and evaluation for these activi'leif Is being planned 
ts needed to support overall piogram milestones. 

2.  (U) Operational Teat and Evaluation:  Air Force test activities are beiag conducted as part of a combined Development 
Test and Evaluation/Operational Test and Evaluation program in which the Air Force lest and Evaluation Center will 
participate with the Air Force Systems Command in National Aeronautics and Space Adminlstrttion activities, will Indepen- 
dently evaluate and report on Department of Defense test activities, and will work with Air Fore« Systems Command to 
provide an overall systems level assessment of the Space Transportation System capability to meet Department of Defense 
requirements. 
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Budget Activity: irogram-wlde Management and Support, #6 
Program Element: »TUllF - Space Snuttle 

(■J) Department of Defense Assessment of National Aeronautic» and Space Administration Segment8: Air Force Test and 
Evaluation Center vlll participate with Air Force Systems Command in monitoring and observing the National Aeronautics 
and Space Administration test activity and assessing the capabilities of the Space Transportation System. This evaluation 
activity primarily corslets of monitoring National Aeronautics and Space Administration Space Transportation System 
verification efforts, conducted at the Kennedy Space Center FL; Johnson Space Center TX; and Edwards Air Force Base CA. 
The primary focus of Air Force involvement in National Aeronautics and Space Administration activity is to determine 
the availability and the capability of the Space Transportation System to support Department of Defense requirement». 
For the first flight (April 1981), all Kennedy Space Center ground flow activity and launch operations, Johnson flight 
operations, and Edwards A±r Force Base landing operations were observed by the combined Air Force Test and Evaluation 
Center/Air Force Systems Command test team. Test reports were published on all significant operations. Due to the 
developmental nature of the ilrst flights, no overall assessment was possible; but, the areas of performance and launch 
rate were flagged as requiring in-depth review. 

(U)  Inertlal Upper Stage Test Program:  InerUal Upper Stage test and evaluation will focus on system performance, 
reliability and maintainability, and compatibility with the Titan III(34)D and the Space Transportation System and 
payloada.  Inertlal Upper Stage test activity is being performed at the Boeing facilities In Kent VA and Cape Canaveral 
Air Force Station FL. The actual buildup and checkout of the Inertlal Upper Stage lc handled by contractor personnel. 
Air Force Test and Evaluation Center will provide an Independent evaluation and asscssement of the Inertlal Upper 
Stage testa. Air ?orce Test and Evaluation Center and Air Force Systems Command are currently condjeting a combined 
Development Test and Evaluatlon/Cperational Test and Evaluation program by observing Inertlal Upper Stage factory 
testing and Inertlal Upper Stage pathfinder test vehicle processing at Cape Canaveral Air Force Station. Air Force 
Test and Evaluation Center is collecting information to support an Inertlal Upper Stage production incision currently 
scheduled for March 1982. 

(U) Vandenberg Air Force Base Ground Support System Teat Program: The Ground Support System testing will focue on 
compatibility of ground processing equipment with the Space Shuttle Vehicle, ground operations, supportabllitv, Air 
Force manpower/resources, and contractor support.  Much of the ground processing data obtained at Kennedy Space Center 
will be applicable to Vandenberg Air Force Base due to the similarity of the Space Transportation System equipment, 
facilities, and procedures. The Operational Teat and Evaluation test team will initially be located at Cape Canaveral 
Air Force Station to begin collecting data for the Ground Support System and will subsequently transition to Vandenberg 
Air Force Base during Fiscal Year 1984.  The Ground Support System evaluation will contlrue through the Vandenberg 
full operational capability date.  Air Force Tent and Evaluation Center will provide an independent evaluation and 
assessment of the Vandenberg Air Force Base Ground Support System. 

(U) Operations Capability Development: Air fovcu  Test and Evaluation Center will participate to testing of the othsi 
Department of Defense segments and provide independent assessment» of operational suitability and effectiveness. 
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Budget Activity:  Program-wide Management and Support» #6 
Program Element:  I64411F - Space Shuttle 

3. System Characteristics: The key performance parameters of the National Aeronautics and Space Administration 
and Department of Defense developed segments are shown below: 

ITEM 

Payload to 
160 nautical miles 
28.5* inclination 

OBJECTIVE 

NASA SEGMENT - SPACE SHUTTLE VEHICLE 

CURRENT ESTIMATE      DEMONSTRATED 

65.000 pounds   65,000 pounds * 14,000 pounds 
(Orblter Vehicle 102) 

REMARKS 

Baseline Reference Mission 1 

Payload to 
150 nautical miles 
98*Inclination 

32,000 pounds 28,300 pounds * 
33,500 pounds ** 

Baseline Reference Mission 4 

ITEM 

Payload to 
Geosynchronoua 
(ShuttU Version) 

Payload to 
Geosynchronous 
(Titan Version) 

Reliaoility 

Accuracies (3f) 
Position 
Velocity 
Indication 

OBJECTIVE 

5,000 pound» 

4,000 pounds 

* - Mature OV-103 Performance (requires improvement« in Space Shuttle Main 
Engine thruat and! Space Shuttle Vehicle weight) 

•■ - Mature 0V-103 Performance vlth Performance Augmentation 
(Ftlament Wovmd Cases fcr the Solid Socket Boosters) 

AIR FOitCg SEGMENT 

CURRENT ESTIMATE 

5,067  pounds 

4,040 t<junds 

INERTIAL UPPER STACE 

DEMONSTRATED 

0.96 (goal) 
0.98 (threshold) 

0.9** 

♦ 92 nautical mi lea ♦ 44 nautical »lira 
♦ 78 f,set/second   * 46 feet/second 
+ 0.12* ♦ 0.073* 

1?21 

REMARKS 

With Extendable Exit Cone 

With Extandahl* Exit Cone 

Shuttle Version at 
Geosynchronoua altitude 

Ui-es* 

■■■imHHHFWH 



FY 198? RDT&P DESCRIPTIVE SUMMARY 

Program Element: #64707F 
DOD Mission Area: Global Military Environmental Support, f420 

Title: Weather Systems (Engineering Development) 
Budget Activity:  Defense-Wide Mission Support, #6 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) U 

Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

3,593 

FY 1982 
Estimate 

3,786 

FY 1983 
Estimate 

4,064 

FY 1984 
Estimate 

8,417 

Additional 
to Completion 

Continuing 

Total 
Estlmrted 
Coats 

Not Applicable 

(U) BRIEF DESCRIPTION OF  ELEMENT AND MISSION NEED: The Increasing emphasis on Air Force operations during night and bad 
vcath&r period's makes the rapid and accurate deteraiuatioo of weather conditions of increasing Importance. The Air Force 
nee4» to use weather as a force fntensifler. This requires an upgrade lu weither support equipment. Several development 
projects are required to make tula upgrade possible. These include: devricpivent of equipment to process, display, and 
disseminate leather data and forecasts in fixed-base and tactical weather stations; development of a floppier weather 
radar; and testing of tactical decision aide which assess weather effects on precision guided munitions. 

(U) BASIS FOR FY 1983 RDT6E REQUEST: This request Includes funds for: continued full acalr development of the Automated 
Weather Distribution System which will upgrade fixed-base and tactical weather atatlona; continued Air Force contribution 
to the joint Department of Defense, Commerce, and Transportation development of a Doppler weather radar (Next Generation 
Weather Radar); and continued testing of tactical decision aids developed to support precision guided munitions based on 
Infrared sensors. Funding amounts are based on initial cost estimates by Air Force Systems Command for Automated Weather 
Distribution System and tactical decision aids as well as initial coat estimates by the joint agency system program 
office for Next Generation Weather Radar. 

<ü)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Ft 1981 
Actual 

RDT&E J,793 

(u> OTHER AFPROFRIATIONSi     Not Applicable. 

FY 1932 
Estimate 

3,795 

Ft 1983 
Estimate 

5,600 

Ft 1984 
Eatlmete 

Additional 
to Com-let Ion 

Continuing 

Total 
Estimated 
Costs 

Not Applicable 
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Pwograr Kleisent: #64707F Title: Weather Syatcnt; (Engineering Development) 
DOD Hiesion Are«: Glob»! Military Envlrönnentsl Support, #420       *ud at Activity: Defense-vide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The efforts in  this prograa elea* it will fund dev^lopaert of equipment and 
techniques bringing a long overdue upgrade of Air Force Air 'teethe.* Service support. This upgraded weither support will 
make weather a force lntensifier on The battlefield and rfill develop greatly iaproved severe storm detection and warning 
through joint «gency efforts. The following are addressed: AUTOMATED WEATHER DISTRIBUTION SYSTEM which will automate «oat 
weather data handling tasks within each Air Weather Service weather statior. at major Air Force Bases, ioue Aray 
Installations, snd Air Force tactical facilities. This systea will use a riinlcoaputer to accelerate data handling, 
incorporate aore efficient forecast preparation techniques, and speed dissemination of precise end up-to-date weather 
intelligence. Once observations, forecasts, and weather warnings become available, the systea will display thea to  the 
forecsster and locsl users. ADVANCED WEATHER RADAR will provide a greatly iaproved stora detection aud wernlng capability 
through a Joint Department of Defense, Coaaerce, and Transportation development and procurement prograa (called Next 
Generation Weather Radar). A joint prograa office has been formed with representatives froa each cf the participating 
agencies. This rsdsr will detect severe surface wind, hall, tornadoes, and turbulence using Dopplar techniques; automat? 
thunderstorm tracking; accelerate severe thunderstorm identification; and improve warning accuracy and tlaeliness Through 
use of interactive warning-prep&ration techniques.  BATTLEFIELD WEATHER SYSTEMS will support employment of weapons using 
visible, Infrared, and radar sensors. The Air Weather Service does not have tie capability to provide the detailed and 
effective projections of weapon systea performance in current or forecast target weather conditions for the modern family 
of ptuclslon guided aunitlous. Tactical decision aid*- will provide the needed capability» This prograa element provides 
funds for testing, evaluation, and implementation of tactical decision aids with specific weapon systeas. 

(Ü) RELATED ACTIVITIES:  Program Element 64707P began In PY 1981 as an outgrowth of Project J09?, Weather Systeas, 
PE 64708F5 Other Operational Equipment.  PE 6370/F, Weather Systeas (Advanced Development), accomplishes sdvanced 
development projects whose results support PS 64707K.  Funds for procureaent of systeas developed In PE 64707F sre 
Included In ?E 35111F, Westher Services. 

(U) WORK PERFORMED BY: Prograa management for Automated Weather Distribution Systea is provided by Electronic Systeas 
Division, Han scorn Air Force Base, MA.  Development of the Advanced Weather Radar is pursued bv the Joint System Prograr. 
Office for N,»xt Generation Weather Radar which Is located within Department of Coaaerce. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

1. (Ü)  FY 1981 ACCOMPLISHMENTS:  Automated Weather Distribution Systea development began with preparation of request 
for proposal, study of  contractor versus blue suit maintenance trade-offs, preparation of contrrct strategy, source 
selection planning, snd issue of draft request for proposal to industry for comment.  Advanced Weather Radar (or Next 
Ctne;-a;ien Weather Radar) development consulted of systea definition study by bath go verrannt experts and contractors and 
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Program Element: #647 07F T*tle: Weather Systems (Engineering Development) 
DOD Mission Area: Global Military Environmental Support, #420       Budget Activity: „*fcnsc-vlde Mlaalon Support, #6 

preparation of system definition pha*«2 request for proposal. Finally, testing cf tactical decision alia supporting Infra- 
red weapons began with Air Force Systems Command and Air Weather Service representatives participating In weapon sysceas 
tests by the Air Force Test and Evaluation Center. Minor funding (leas than $10K) supporting cooperative efforts with 
Department of Commerce continued In an effort to evaluate low cr / system candidates for Wind Sounding and Improved 
Weather Reconnaissance systems. 

2. (U) Ft 1982 Planned Frogram: Automated Weather Distribution System development will continue with submission of 
request for proporsl to Industry snd Initiation of source selection. Advanced Weather Radar (or Next Generation Weather 
Radar) development will continue with evaluation of alternative system desigi, proposals and awar<'. of multiple, contract« 
for system definition studies. Evaluation and testing of tactical decision aids to support Infrared systems will continue 

3. (U) FY 1983 Planned Program: Automated Weather Distribution System development will continue with development 
of the prototype system which will consist of a minicomputer, aasoclated communications equipment, «LJ the software 
required for rapid and efficient forecast preparation. Advanced Weath«r Radar (or S^.st  Generation Wecther Radar) develop- 
ment will continue with development of a prototype Doppler weather radar system. Evaluation and testing of tactical 
decision aids to support infrared systems will be completed * This year's estimate for ?i  1983 w*s reduced snd FY 1984 
was increased to sdjust to program office funding requirements for execution of the approved schedule. 

4. (U)  FY 198« PLANNED PROGRAM:  Automated Weather Distribution System development will continue with software 
development snd hardware/software integration in preparation for test and evaluation in FY 1985.  Development of a 
Doppler weather radar prototype system will also continue. 

5. (U) PROGRAM TO COMPLETION:  Thi« is a continuing program. 

t>.  (U) MILESTONES:  Not Applicable. 

?.  (U) RESOURCES:  Not Applicable 
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FY 1983 RDTSE DESCRIPTIVE SUMMARY 

Program Element: I64735F 
DOD Mission Area: Other Teat and Evaluation Support, #454 

Title Range Improvement 
Budget Activity:  Defense-wide Mission 

Support, flo" 

(U)  RESOURCFS (PROJECT LISTING):  ($ In Thouaande) 

Project 
Number 

2152 
2285 

22B6 
6510 

Title 
TOTAL FOR PROGRAM ELEMENT 

Mission/Engineering Support 
Threat Systems 

Instrumentation 
Flight Test Simulators 

FY 1981 

Actual 
TT?m 

1,800 
8,109 
2,000 
-0- 

FY 1982 
Estimate 
I276TT" 

3,200 
15,815 
3,600 
-0- 

FY 1983 
Estimate 

2,900 
11,311 

4,000 

6,500 

FY 1984  Additional 
Estimate to Completion 
2~2,933   Continuing 

2,700 
13,033 

1,200 
6,000 

Total 

Estimated 
Costs  
Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  Wartls* experience has shown that a disproportionate number of 
losses occur among aircrews during their first ten combat missions. There Is a continuing requirement to red-ice 
those losses by more realistic training and testing. Additionally, the growing costs of mod rn veapo.» systems makes 

it imperative that the effective utilisation of test and training resource» be improved as much M possible.  This 
program contributes to the qualitative Improvement of corbat operational forces by developing instruments*<on «i.nd 
threat simulator systems to increase the effectiveness of Development end Operational Test and Training and lrrge- 

scale exercises world wide. 

<u) BASTS FOR FY 1983 RDTfcE REQUEST:  Thfs request deludes fund« for lour projects. The Mission/Engineering Support 

project primarily funds a Systems Engineering Technical Assistance contractor who conducts engineering end sianage- 
rent evaluations and writes system specifications and statements of work.  Instrument at ion funds continued develop- 
ment •'.: the Air Combat Maneuvering Instrumentation, the Advanced Time-S»>ace-Poaitlon-Insticmentstloa mui  the Mlaeil.t 
und tas^ Evaluation Study. Threat Systems will funü completion of the AN/MSQ-T13, I-Rand Coo*uni cat Ions Data Link 
.lamm*r, and Antiaircraft Artill%»vy Visual Cueing.  Development will continue on the Ground Control Intercept Command 
and Control, the AN/MSQ-Tll, the Laser Weapon System and the Low Altitude Threat Radar. The Flight Test Simulators 

project is being transferred from Program Element 64738F to consolidate threat simulator hardware developments. 
This project develops prototype threat simulators to test Air force weapons systems such ss Airborne Self-Protection 
Jammer, B-1B, 1.ANT1RN, HAVE EXIT and TR-l.  Cost eatimates resulted from detailed independent cost analyses. 

(U) COMPARISON WITH FY 1312 DESCRIPTIVE SUMMARY: ($ in Thousands) 
Total 

FY 1981    FY 1982    FY ?9ä3    FY 1984  Additional    Setlmater 
Estimate   Estimate   Estimate to Completion Cost 

12,600"   f2,70C     26,200     TT^TÖO   Continuing  ~ Not Applicable 
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Piügia« Element:  #64735F 
DOD Miso ion Area:  Other Teat nnd Evaluation Support, »454 

(U) OTHER APPROPRIATION FUNDS: 

Title Range I»prove«ent 
budget Activity! Defenaa-wlde Mission 

Support j #6 

Procurement, Other (PE #27429F^ 
Procurement, Other (PE #11897F> 
Procurement, Aircraft (PE #27429F) 

* Includes initial eparea 

FY 1981 
Actual 
39,673 
14,058 
6,400 

FY 1982 
Estimate 
4i,i67 
i: 699 
6,800 

FY 196J 
Eatltmte 
68,217 
37,965 
4,300 

FY 1983 
Estimate 
81,400 
44,466 
8,200 

Additional 
to Completion 
Continuing 
Continuing 
Continuing 

Total 
Estimated 
Coat  
Not Applicable 
Not Applicable 
Not Applicable 
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Progrsa Eleaent:  »64735F title Range Iaproveaent 

DOD Mission Area: Other Taut snd Evaluation Support, #45/« Budget Activity: Defenea-wlde Mission 

Sapport. #6 

(U) DETAILED BACKGROUND AW) DESCRIPTION:  A Presidential Blue Rlbhou Defense Report, Government Accounting Office 

(GAO) Reports snd o-her documents identify deficiencies in the k\x  Fcrce ability to conduct Operational Test snd 
Evaluation (OT&E) sad training in a realistic coabst environment:. Th«se deficiencies have a direct lapacc on the 
combat effectiveness and surv vabillt? of strategic and tactical aircrews snJ weapon systeas. Much of tne current 
OT&E and 'raining Is atill conducted In an environment which provide ill tie realistic threat simulation.  Thla 

prograa, and the associated procureaent prograaa, is a past of the Air force's overall Rauge Iaoroveaent Prograa. 
This prograa conducts full-teals engineering development elfnrts to Increase realism In development snd operational 
testing snd tislnlng.  It conducts numerous low cost efforts in instrumentation and aiaulstlon as s part of the 

integrsted "Range Improvement Plsn" noted abova. The program will pa? high dividends in ellalnating the test and 
training deficiencies whicn currently exist, The end result will be laproved weapon system effectiveness, increased 
aircrew coafeat proficiency and a reduction in anticipated ai. crew and weapon syatea coabat losses. 

(U) RELATED ACTIVITIES: This progrsa elmaaar., in conjunction with the procureaent programs in PB U897F and P£ 274?.«»?, 
foras the lntegrateu USAF Rauge laptoveaent Progwaa. This prograa It  coordinated wich the other eervlcee' range 
modernization plani. 

<u^ wO^K PKRPORMED BY;  This prog/aa is imaged by the Aruaaent Divioion, Kglin APB FL. Major contractors Include 
Cubic Cor, , San Oiego CA; Ceneral Dynamics Corp, Fr Worth TX; Emerson Ele-tnc Corp, St Louis MO; snd Metric Ccrp, Ft 
Walton Beach FL. 

(U> PfcOCRAM ACCOM*LISMEKTS AND FUTURP FSGORAMS: 

t. (U) FV 1981 und Prior Arcoapliehaantei  In conjunction with the »§<y, this prograa funded nonrecurring engi- 
neering associated with development of Air Coabat Maneuvering Inatruaentatlon (ACKl) now in operation in several 
locations.  Also funded were ACMI reistet improvements for us« in Joint Navy/Air Force Air Coabat and Air Intercept 
Missile Evaluations. Tee'iflfi wss completed on a remote television scoring system to provide weapon scoring on un- 
manned ranges.  The aajority of the work relating to Modular Threel Emitter, snd a Fidar Bocb Scoring System for 
the Strategie Air Command waa completed. The Air Forcf and Navy have Jointly developed a low-cost rocket etaulating 
surface-*>-slt misefle lsunchca to trsiJ aircrews.  Devtiopaent is coaplete oa the AN/MST-TllA Multiple Emitter System 
capsble of duplicating 63 threat signals. 

2.  (U) Df 1982 Program;  Development programs being completed are th« lilssile End Came Evaluation Study. 
Envelope Scoring, Tactical Strategic Commend mn4  Control, D-baad Communications Data Link Jaaatr, and Modular Threat 
*m!tters.  Hew developments iaclüd* l-fcaad Coaauni cat loot Date Liok J^aaer, La* er Weapon Syatea, Modular Threit 
Emitter update, Cround Control Intercept Ciwamaad and Control, Low Altitude Threut AaJar, r*&aaaed Threat Emitr«r, 

the AN/MSO^Tli and Antiaircraft Artillery Bleuel Cueing. Theae Initiatives are ra.juirvd to provide our operetional 
elrcrewe realistic trairln* against modem Soviet electronic warfare systeas. 

1 00*7 
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Program Element:  I647S5F 
DOD Klasion Are*: Other Test and Evaluation Support, #454 

Title; Ranga Improvement 
Budget Activity; Defense-wide M let lor, 

Support, #6  

3*  (y) FY 1983 Planned Program: Development will be completed on tot AN/MSQ-T13 update, Antiaircraft Artillery 
Vlaual Cueing and the I~3and Communications D*ta Link Jammer. Work continues on Air Combat Maneuvering Inetrumente- 

tlon, MlaalU End Ga.-ie Evaluation Study, Advanced Time Space Position Instrumentation, the AN/MSQ- TllA, Ground Control 
Intercept Command and Control, Laser Vtapon System, Modular Threat Emitter, end Low Altitude Threat Radar. Within 
the Flight Teat Simulator project, development work begins on the Bark Trap radar, continues on the SADS VIII and 

Modular Gene-ic raoara, and Is complete on the SADS VI radar. Flight Teat Simulators was added to the program el .sent 
to consolidate threat almulator hardware development». 

4.  (U)  FY 1984 Planned Program;  During thla period, development work v. il be complete on the Advanced rl»e Space 
Poaftion Instrumentation, the AN7MSQ-T11A, Ground Cont  1 Intercept Command and Control and the Modular Threat Emitter. 
Work continues on the Low Altitude Threat Radar and SADa VIII. 
fare System and look Down, Shoot Down Radar. 

New development starts Include On Board Electronic Wat- 

5. (U) Program to Completion: This is a continuing effort 

6. (U) Milestones:  Not applicable. 

7. (U) Resources:  Not applicable. 
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Project: # 2285 
Program ?leaent: # 64735F 

DOD Miaaion Area: Other Test and Evaluation Support, #154 

Title: Thros . Systeas 

Title: Range Impro^aent 

Budget Activity: Dafausc-wli* _M  tlon 
Support ,Tfe 

(U) DETAILED BACKGROUND AN1> DSSCRlPTiOK: Operational range deficiencies exist in the USAF ability to conduct 
operational »ralnlug and teatlng and evaluation under realletlc coabat wondiclona> Realistic feat and truining 
progrcms Increase th« ■urvivjblllty of new weapon systeae end the Improved -ombat readiness of strategic, tactical, 
ai.d air iefense aircrews* This project corrects test and training deflcienciss by developing threst radar aysteas 
to simulate enemy surface-to-air missile fire control radars, antiaircraft artillery radars, aarly warning and 
acquisition radars, Jaaalng equipment, end sir defense ccfioand and control syateaa. Different degrees of duplication 
arc Lullt Into threat radar slaul&tors to satiafy Air Force testing and training requirements at th« lowest cost. 
An emitter simulates the threat system's emitter characteristic«.  An emitter-receiver simulates the threat radar's 

raJio frequency characteristic and provides soaa representation of ita basic receiver and/or cisplays.  An 
emitter- receiver-processor is an electrics.1 representation of the threat radar systse. A replies Is s functional 
reptesentatlo i of the complete threat system. 

(U) RELATED ACTIVITIES:  Hardware developments under this project are coordinated with procurements programmed 
under Program Fitments'  1P97F, Training Offensive; and 2 7429F. Range Improvement Equipment. This project relates 

t. ft  64/38F, Protective Systens which requires eneay threat simulators for Development, Test and Evaluation of 
electronic counter-measures (KG:). 

(U) WORK PERFORMED BY: Tasks under thl* project are aanaged by the Araaaent Dlvlrlon, Eglln AFB FL. The aajor 

contractors are Ceneral Dynasties, Fort Worth TX; Metric Systems, Fort Walton Beach FL; American Electronics Labmr- 
ratory, Philadelphia PA; Ts.-ker Division ©if Uhittaker, Chatetsorth CA; And Martin~fearietta, L/enver CO. 

(in  PSOCRAM ACCOMPLI SHMSifrS AND FtTUaE PROGRAMS: 

I.  (U)  FY 1981 and Prior Accomplishment»;  A study of * coaaaad, control end communication syateaa used by 

the eneay in air defense wes completed *nd  a prototype simulator of eneay threat redet« (such as t*h*  AN/MSQ-T13 
and AN/MSY-T1) was built. Work wss Initiated on  the Modular Threat Emitters.  Duplica.es of tactical command and 
control systems to be used In aircrew ECN train:*)* were developed and the equipment we* tested. Work on th« D-Band 

Communication Data Link Jammer was initiated and the Threat Training Systeme Srudy waa completed.  Sirulator Vali- 
dation continues f**oa previous vearn. 

2.  (Ü)  FT 19d2 Prograa;  Development will b« completed on the D-Band Communication Dsta Link J Ameer, Tactical/ 
Strategic Cosswand and Control System*, Modular Threat Emitter, ttnd  Antiaircraft Artillery Visual CueUtg. WorV 

continues on rhe AN'MS^T!!.  New simulator developments will Include Stouad Control intercept Command end Control, 
I-ftand Communications Data Link teamer, Lasar Weapon System, Moduler Threat Emitter, Lo-v  Itltude Threat Radar, 
Ufti^anoed Threat Emitter an4 th? AJi/MST-TilA. 

1 OOQ 
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Projett: # 2385 
Program Element: # oATl^P 

DOD Mission Area: Other Test and Evaluation Support, #454 

Title: Threat Syst.eng 
Title: Range Improvement 

Budget Activity: Defense-vide Mission 
Support,"H"" 

3.  (U) FY 1983 Pia med Program: Continuing efforts Include Ground Control Intercept Command end Control, I-Band 
Communications Dat£ Link Jammer, Laser Weapon System, Modular Threat Emitter Wpdete and the Low Altitude Threat Radar. 
Efforts being completed include the AN/MSQ-T13 and the AN/MSQ-TllA, 

4  (Ü) FT 1984 Planned Program: During this period, development work will be completed on the AN/MSQ-T11A, 
Ground Control Intercept Coumand and Control and the Modular Threat Emitter Updat«. Work will continue an the Low 
Altitude Threat Radlttr. New developments include the On Board Electronic Warfare System. 

5. (11) Project to Completion: This Is £ continuing project. 

6. (I?) Milestonesi Not Applicable. 

?.  (Ü) Jegources; 

Ei)T« 8,109    lc 9ÖÖ 

PY 1981 
Actual 

FY .1982 
Estimate 

FY 1983 
Estimate 
12,187 

FY 1984 
Estimate 
13,600 

Additional 
to Completion 
Continuing 

Total 
Estimated 
Cost 
Not Applicable 

8. (U) Comparison with FY 1981 Budget Data: 

RDT&l* 

FY 1981 
Estimate 
8,800 

FY 1982 
Estimate 
15,500 

FY 1983 
Estimate 
F5~§0Ü 

li  1984 
Estlmai* 

Additional 
to Completion 
Continuing 

Total 
Estimated 
Cost  
Not Applicable 
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Project: # 6510 
Program Element: # 64735F 

DOD Ml»8ion Area: O^her Test and Evaluation Support. #454 

Title: Flight Test Simulators 
Tifclf; Range Improvement 

Budget Activity: Defense-wide Mission 
Support7~ffi> 

(U) DETAILED BACKGFOUNÖ AND DESCRIPTION: There i» a contimiicg and expanding need to flight test and evaluate new 
and/or modified electronic warfare (EU) equipment to counter new Soviet defensive s/atems prior to a production 
decision. These testa n<.B!'-  be conducted in a simulated threct environment and require many threat radars. In the 
past, the adaptability of airborne ECU syatess wag quite limited. However, new Radar Warning Receiver (RWR) signal 
processing schemes are highly adaptive and make it extremely difficult to construct a teat for such equipment without 
a large number of  instrumented threat systems. This project was transferred from PE 64738F, Frot&ctlve Systems, to 
consolidate thre&t simulator hardware developments. 

(U) RELATED ACTIVITIES: Hardware developments under this project are coordinated with procurements programmed under 
Program Elements;  1189/F, Training Oftenstve; and 27429F, Range Improvement Equipment. This project relates to 
PE 6V738F, Protective Systems, which requires enemy threat simulator»» for Development, Teat and Evaluation of electronic 
warfare jammers and radar warning receivers. 

(U) WORK PERFORMED BY: Tasks under this project are managed by the Armament Division, Eglin AFB FL. The major 
contractors are General Dynamics, Fort Worth TX; Metric Systems, Fort Walton Beach FL; RCA, Moorstown NJ; and the 
Georgia Institute of  Technology. 

(U) PROGRAM ACCOMPLISHMCNTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments:  Not Applicable 

2. (U) FY 1982 Program:  Not Applicable 

3*  (u> PY 1983 Planned Program: The Generic Rader viJl b* ;-or»?l*ted. WorK *jUl esmlnue on the SAC'S VIII 

*• W)    FY 1984 Planned Program: Work continues on the 5ADS VIII.  New daveKpment starts Include the Look Down, 
Shoot Down Radar. 

5. (U) Project to Completion: This is a continuing project. 

6. (U) Milestones: Not Applicable. 

7.  (U) Resources: 

RDT&E 

FY 1981 
Actual 

-0- 

FY 1982 
Estimate 

FY 1983 
Estimate 
6,500 

FY 1984 
Estimate 
6,000 

Total 
Additional     Estimated 
to Completion  Cost  
Continuing     Not Applicable 
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Project: # 6510 
Program Elevent: # 64735? 

DOD Mission Ares: Other Test and Evaluation Support, #454 

8,  (U) Comparison with FY 1981 Budget Data. 

FY 1981 

RDT&E ~~^£ 

FY 1982 
EsEimat- 
-0- 

Title: Flight Test Simulators 
Title: Raaga Improvement 

Budget Activity: Defense-wide Mission 
Support, #6 

FY 1983 
Estimate 
6,500 

FY 1984 
Estimate 
6,000 

Additional 
to Completion 
Continuing 

Total 
Estimated 
Cost  
Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: I64747F 
DOD Mis8ion Area: Other Test and Evaluation Support, #454 

Title: Electromagnetic Radiation (Eh*) Test Facilities 
Budget Activity: Defense-Wide Mlasl >n Support, #6 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Project 
Number 

1209 

2064 

TITLE 

TOTAL ?0E PROGRAM ELEMENT 

Nuclear Effects Simulation 
Test Facilities 

HAVE WTE 

FY 1981 
Actual _ 

3,756 

2,424 

1,328 

FY 1982 
Estimate 

3,088 

1,700 

1,388 

FY 1983 
Estimate 

7,487 

6,100 

1,387 

FY 1984 
Estimate 

7,459 

6,100 

1,359 

Total 
Additional    Estimated 
to Completion Costs 

Continuing 

Continuing 

Not Applicable 

Not Applicable 

Continuing   Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Nuclear weapon detonations generate electromagnectlc pulsec 
which can damage electronic components. Nonnuclear electromagnetic emissions s-ich as jamming, may also result in 
component damage. The equipment malfunctions resulting from these electromagnetic environments may cause a significant 
reduction in weapon system effectiveness. This program element provides funds to operate and maintain test facilities 
and analysis capabilities to determine the ability of weapon systems to operate lr nuclear (Project 1209) and non- 
nuclear (Project 2064) electromagnetic environments. 

(0) BASIS PQR FY 1983 RDT&E REQUEST:  The requirement to test weapon system survivability la nuclear and nonnuclear 
electromagnetic environments is continuing. Examples of systems which are planned for testing In simulated nuclear 
electromagnetic pulse environments include the E-4B (Airborne Command Post), Ground Launched Cruise Missile, F-lfi, 
TACAM0, EC-135 and MX-ALCC Missile. Examples of systems t?  be analyzed in nonnuclear electromagnetic radiation 
environments Inoluie the Low Level Laser Guided Bomb and the High Speed High Altitude Target. The estimated costs 
are based on past program experience, adjustments for expected cost growth and the worklot; projected to support the 
above projects. 

(U) COMPARISON WITH FY 1962 DESCRIPT:"? SUMMARY: 

RDT&E 

FY 1981 

3,000 

FY 1982 
Estimate 
" 3,327 

FY 1983 
Estimate 

3,661"* 

Total 
FY 1984    Additional    Estimated 
Estimate   to Completion Costs 

Continuing    Not Applicable 

(U) OTHER APPROPRIATION FUNDS:  Not applicable. 
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Program Element:  I64747F Title: Electromagnetic Radiation (EMR) Teat Facilities 
DOD Mission Area: Other Teat and Evaluation Support, #454      Budget Activity: Defense-Wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: This program Is for development, acquisition and baseline support of test 
facilities which simulate the nuclear and nonnuclear electromagnetic environments In which the werpon systems may be 
required to operate. The principal nuclear simulation facilities are the vertically and horizontally polarized elec- 
tromagnetic pulse dlpoles and the ln-flight electromagnetic pulse simulation facility (TRESTLE). These facilities are 
used to test ai..craft and missile systems In various operational configurations. Additional capabilities include 
portable electromagnetic pulse generators for remote sits teats and « laboratory used for testing of individual 
electronic components. The nonnuclear effort provides facilities for a«seaing the susceptibility of weapon systema to 
nonnuclear electromagnetic radiation. This radiation comes from hostile or friendly sources such as radios, radars, 
jammers, or other electronic devices. These sources can illuminate the weapon for lengthy periods of time such as when 
the weapon 1B enroute to the target. The principal nonnuclear test taclllty la the Electromagnetic Compatibility 
Analysis Facility, an anecholc chamber where air-launched weapons can be radiated by a variety of signals. The data 
collected during teatlng is also used to update test methods and acquisition specifications, design standards, and 
maintenance technical orders to insure that the weapon system is Immune to those radio frequency emanations wheh It may 
encounter during lta life cycle from stockpile to target. Weapon system« program offices »rrange for testing time and 
provide cest resources and test costs. 

(U) RELATED ACTIVITIES: Nuclear Effecte Simulation Teat Facilities, Project 1209, is related to Program Element 64711F, 
Systems Survivabillty (Nuclear Effects). Work performed under Program Element 64711F develops weapon system nuclear 
effects survivabillty assessment, testing and hardening techniques, while Project 1209 Is directed at implementing a 
testing capability for one nuclear effect, electromagnetic pulse. The Air Force Weapons Laboratory is responsible for 
coordinating these efforta. Project 2064 (HAVE NOTE) la the Air Force implementation of the Office of the Under 
Secretary of Defenae R^aearch & Engineering directed Special Electromagnetic Interference Project which dlrecta all 
three services to test their air-launched weapons *nd  share test results and conclusions. Trl-aervice revlewv are held 
periodically. 

"^5 WOK* ?ERt"ii<HED BY: Ptvjc-!- 1209 ic managed by Air »crce System« Cownand through the At force Weapons Labora- 
tory, Klrtlend Air Force Base, NM. Dynalectron« Waahington, DC, 1» the facilities support contractor. Project 206* 
Is managed by Air Force Syaiema Command through the Rome Air Development Center, Grltfiaa Air Force Baae, NY. 
The test support contractor ia Alantlc Research Corp., Waahington, D.C. Hardness criteria development for acquisition 
specifications and standards is performed by Electrical Engineering Station, Georgia Institute of Technology, Alanta, GA. 

(U) PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS: 

I.  (U) FY 1981 and Prior Accomplishments:  In Project 1209, checkout teatlng on TRESTLE was completed and 
operational testing began in March 1980 on a B-52C. Paat dlpole teat have included F-16, E-3A, 8-41, Navy C-130Q 
Take Charge and Move Out (TACAMO) aircraft, and Air Launched Cruise Missile. Work has also been ©er formed in developing 
fiber optic sensor, development of a new impulse generator for teatlng trailing wire antennas and improving data aystem 
software.  In project 2064, anecholc chamber Improvements have been completed. A handbook for electiomagnetlc radiation 
hardening was completed end development of design standards/specifications waa Initiated, 

1234 

^«Wfc 



Program Element:  I64747F Title: Electromagnetic Radiation (EMR) Test Facilities 
ÖOD Mission Area: Other Teat and Evaluation Support, #454     Budget Activity: Defense-Wide Mlislon Support, #6 

2  (Ü) FT 19C2 Program:  In Project 1209, testing of the B-52 will continue. Testing of the TA€AMOf FB-111 and 
K-14 is scheduled. Improvements to instrumentation, data acqulstlon systems and pulse generators will continue. In 
project 2064, testing is scheduled for the Infrared Maverick, Sidewinder(AIH-9P) and Low Level Laser Guided Bomb. An 
electroptical/infrared targeting system will be installed in the «necholc chamber. Ac Automatic Data Acquisition and 
Control System will be developed to Improved testing efficiency. Guidance on EHR hardening to  system project officea Is 
continuing. 

3. (Ü) FY 1983 Planned Program:  in Project 1209, electromagnetic pulae testing of the E3A, TACAMG and F-18 Is 
scheduled. Upgrades of the facilities are planned to meet the defined threat levels and provide testing capability of 
t:\e Trailing Wire Anteana on the E4B and EC-135. In Project 2064, testing of Wide Area Anti-Armor Munitions, Low Level 
Laser Guided Bomb and Laser Guided Har? Structure Munitions is scheduled. Facility improvement which enhance test capa- 
bilities Jill continue under both projects. Additional funds for improvement« of facilities under Project 1209 nave been 
program   for FY 83, 84 end 85, and ate reflected in the reoources line of this summary. 

4. (U) FY 1984 Planned Program:  In Project 1209, electromagnetic pulse testing of the EC-135 and E-4B is scheduled 
Additional systems, including the E~3A, MX, GLCM and B-52 Offensive Avionics System will be tested.  In Project 2064, 
testing will be conducted on the Advanced Medium Range Air-to-Air Missile and Wide Area Anti-Armor Munitions. Facility 
improvements which enhance test capabilities will continue under both projects. 

5. (U) Program to Cogpletion: This Is a continuing program. 

6*  *u> Mllestor^s: Hot Applicable. 

7.  (U) Resources:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Piogram Element:  #64755 
DOD Mission Area: Other Test and Evaluation Support, #454 

(U) RESOURCES (PROJECT LISTING) ($ In thousands): 

Title:  Improved Capability for DTfcE 
Budget Activity: Defense-wide Mission Support, #6 

Probet 
Nunber   Title 

TOTAL FOR PROGRAM ELEMENT 

2870     Aeropropulsion Systems Test 
»ability (AST*) Activation 

2571     Global Positioning System/Time- 
Space Positioning Information 
(GPS/TSPI) 

287?     ARIA Ph&aed Array Antenna 
System (APATS) 

2873 Integration Facility for 
Avionics System Testing (IFAST)  (300) 

2874 Integrated Flight Data 
Processing System (IFDAPS) 

2875 Advanced Range Data System 
(ARDS) 

2876 Global Positioning System/ 
Sonobuoy Missile Impact Loca- 
tion System (GPS/SMILS) 

2880     ARIA Upgrade 

FY 1981 
Actua? 

FY 19?.? 
Estimate 

FY 19Ö3 
Estimate 

FY 1984 
Estimate 

Additional 
to Completion 

(7738) (24039) 46,478 59,423 86,200 

(173*) (2189) 12,700 17,050 3,800 

0 (400) 0 0 35,000 

(2700) (8100) 12,348 28,376 17,900 

(300) (5100) 5,800 1,443 200 

(700) (3100) 4,530 4,554 1,500 

0 0 0 0 21,100 

(600) 
(1700) 

(650) 
(4300) 

2.000 
9,100 

2,000 
6,000 

3,000 
3.70Ö 

Total 
Estimated 
Cost  

192,?01 

3^50 

35,000 

58,624 

7,443 

10,5*4 

21,100 

7,000 
18.800 

Note:  Funds shown in  parenthesis are currently funded in Program Element (PE) 65807F. Funds shown in FY 83 and out 
were transferred to PE 647S5F from PK 65807p. 

<u) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program provides for the engineering, development, acquisition 
and Installation of significant new test range and instrumentation systems required for development test and evaluation. 
The new system« are required to obtain adequate capability to test and evaluate weapon and support systems currently 
In d^velopaent. 
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Program Bienen::  I6A735F Title:  Improved Capability for DT&E 
DOD Mission Area: Other leaf, and Evaluation Support, #45*     Budget Activity: Defense-Wide Misslcu Support, #& 

(Ü) BASIS FOa FY 1983 RDT&E REQUEST: This program directly supports the RDT&E range and test centers operated and main- 
tained under PE 65807F (Arnold Engineering Development Center, Armament Division, Air Force Flight Test Center and the 
4950th Teat Wing) and 78032F (Western Space and Missile Center). These projects are being transferred from PC 65807F in 
FY 83 to increase management visibility on major improvement and modernisation programs« The basis for the FY 1983 
request is a combination of range/center cost estimates, prices of current similar systems and contractor proposals. 

<u> COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  Not Applicable 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 

(U) DETAILED BACKGROUND AND DESCRIPTION: This Program Element resulted fro» the need to improve management visibility 
S>D major improvement and modernization (I&M) projects at Air Force Reaearch, Development, Teat and Evaluation ranges/ 
centers. OSD directed these programs, with applicable funding, be transferred from PE 65807F to PE 6475SF effective in 
FY 1983.  In addition to increasing visibility of range/center I&M efforts, this transfer alao clarifies the funding 
used to develop and acquire new or improved capabilities at the ranges/centeru versus that used primarily for operation 
and maintenance type of expenditures (PE 65807F). 

(U) RELATED ACTIVITIES: The Improvement and modernisation program la directly related »■*» the Test and Evaluation 
Support (PE 65807F) Program aa diacused above. In addition,, the Improved capabilities bet»?'.it all system test programa 
which come to the DT&E ranges/centers. 

(U) WORK PERFORMED BY: The UK projects contained in thia Program Element ire the responsibility of the applicable 
range/center coanander and his staff. Major contractors performing work on these efforts are identified under the 
separate project descriptions. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:  See attached project descriptiona. 
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Project: 2870 Title: Aeropropulslon Systems Test Facility (ASTF) 
Program Element: #64755 Title: Improved Capability for DJjtt 
DOD Mission Area: Other Teat and Evaluation Support, #454      Budget Activity: Defense-wide Mission Support, #6 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: The Aeropropulalon Systems Test Facility (ASTF) was funded under the FY 1977 
Military Construction Prograa. This facility vlll be a unique national test asset for integrsted aerodynamic and propul- 
sion testing of turbine engines. Facility construction Is currently scheduled for completion in late FY 1984. Approxi- 
mately fourteen nonths have been allocated after constructor completion to perform facility checkout and Initial systems 
testing, or activation, of ASTF. 

(U) RELATED ACTIVITIES; The ASTF will beccme part of the test capability available to qualified users st the Arnold 2ngi- 
ueering Development Center. This Center la  described under Project 2109 of PE 658071*. 

(U) WORK PERFORMED BY: The AEDC commander and his staff provide the overall planning, programming, budgeting and admini- 
stration of all test facilities at Arnold. ARO, Inc. is the ooerat'ng contractor responsible for ASTF sctivatlon and 
initial operation. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Not Applivable 

2. (U) FY 1982 Program: Not Applicable 

3. (U) FY 1983 Planned Program: Initial checkout tests will he performed on the lost"tied electrical systems and in 
the air supply and exhaust areas. 

4. (I!) yY 1984 Planned Program:  Testing described in rY 1983 will continue. Checkout of test areas and initisl 
buildup In rest cells for simulator testing will begin. 

5. (U) Prograa to Completion: Final checkout and initial systexs testing will be performed in FY 1985. The Initial 
operational Capability (IOC) for ASTF Is currently projected for late FY 1985. After IOC, ASTF -iteration and maintenance 
will b? funded in accordance with DODD 3200.11 within Program *Ueme:.t 65807F. 

6*  'y^ Milestones: Construction Completion July 1984 
Initial Operational Capability Sept 1985 

7.  (U) Resources:  ($ in thousands) 
Total 

FY 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
Actusl Estimate Estlatite Estimate to Completion Cost 

RDT4E (1,738)   (2,189)    12,700      17,050      3,800 33,550 

8.  (U) Compsrlson with FY 1982 Budget Data:  Not Applicable 
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Project:  #2872 Title:  ARIA Phased Array Teleaetry Syttea (Al-ATS) 
Program Element:  #64755 Title:  Improved Capability for DT6K 
DOD Mission Araa: Other Test ard Evaluation Support, #454      Budget Activity: Defense-Wide Mission Support. #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: APATS Is a phased array teleaetry aystea with a multiple bean electronically 
steered antenna needing no mechanic&l tracking devices. Present goals are to have APATS track up to four separate 
target« simultaneously, versus the current ARIA sinsle target capability, with gain and noiae factors comparable to 
those with the present seven foot dleh. Capabilities will also Include reception of tto teleaetry links per target, 
for & total of -eight links. This system will significantly enhance ARIA's capability to perform its mission, primarily 
by allowing a single aircraft to handle missions which presently require two, three, or even four aircraft. The program 
is in the contract definition phase. 

(Ü) RELATED ACTIVITIES: The APATS capability will support multiple reen-ry vehicle (RV) weapon syster-s ruch as MX and 
Tride;.t. APATS will also ha  able to support Space Shuttle and other orbital systems. 

(U) WORK PERFORMED BY: Th« 4950th Test Wing, Wright-Patterson AF», OH wlH operate the system aci participate with the 
Electronic Systems Division, Hanscom AFB, MA who will provide the system program office (SPC) ft act tons. The thr«e 
competing contractors are E-Syateaa, Electrospace aud Raytheon. 

(U) PROGRAM ACCOMPLISHMENTS AND fUTlPVP.  PROGRAMS: 

l-  <u> EY 1981 «nd Prior Accomplishments: Not applicable (65807P effort in 1*8U. 

2*  <ü> EY 1982 Program: Not applicable (6580/F effort In 1982). 

*•  (u) £3! 1983 Planned Program: Full-scale engineering development will be in its early stagea during FY 1983. 
Preliminary Design Sevi*sw (PDR) will occur approximately the second quarter of the fiscal year. 

**  ^ EY 1984 Planned Program:  Full-scale engineering development will continue.  Initial Operational Capability 
(IOC) is planned la the final quarter of the fiscal year. 

5.  (U) Program to Completion; Three additional APAT3 system« will be acquii*d.  Final Operational Capability wil! 
occur in early FY TW,"' 

h.     (II) Milestones:  Kot Applicable. 
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Project:  *2872 Title:  ARIA Phaaed Array Telemetry System (APATS) 
Program Element: #64755F Title: Improved Capability for DT&E 

DOP Mission Area: Other Test and Evaluation Support, #454      Budget Activity: Defense-Wide Mission Support, #6 

7.  (U) RESOURCES ($ in thousands): 

Title 

RDT&E 

FY 1981 
Actual 

FY 1982 
Estinare 

(2,700)   (8,100) 

FY 1983 
Estimate 

12,348 

FY 1934 
Estimate 

23,376 

Additional 
to Completion 

17,900 

Total 
Estimated 
Costs  

58,624 

8-  (U) Comparison with FY 1982 Descriptive Summary: This program element commences in FT 1983. Previous effort on 
this project was accomplished in Program Element 65807F." 
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Project:  2873 Title:  Integration Facility for Avlonlc« Syitcw Testing 
Program Element: #6*7551? Title: Improved Capability for DTjtt 

DOD Mission Area: Other Teat and Evaluation Support,, #454     Budget Activity: Defense-wide Mission Support, #6 

(U) DETAILED BACKCBOUND AND DESCRIPTION: The IFAST is a three story Avionics IVst Facility which will contain four 
program test areas and central support systems including an automated data processing complex. Lessons learned from 
past Development Test and Evaluation (DT&E) programs at the Air Force Flight Teat Center (AFFTC) have proven the need 
for appropriate onslte avlonica support facilities to implement "te*»t-bef ore-fly" technlquea. Subatantial aavlngs 
can be realized with IFAST by reducing the number of rests and time required to adequately assess avlonica systems 
capabilities. The test programs of the eighties will not pernit costly "fl/-fix-fly" test programs. 

(Ü) RELATED ACTIVITIES: The IFAST will be available to support all programs at the AFFTC; however, the design it 
oriented toward support for programs with offensive, digital avionics. The design is planned to achieve maximum 
software capability with the Air Force Avionics Laboratory. 

(U) '.rfORlEL PERFORMED BY:  AFFTC, Edwards AFB, CA U acquiring tUe IFAST capability. The major contractor Is Northrop 
Corporation, Havttnrne, CA. 

(Ü)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior AccompMahments:  Now Applicable 

2. (U)  1'Y 1982 Program: Tils program was Initiated under PE 658C7F.  Becauae of a shortfall In Improvement ard 
modernization funds, only a low le/ji of Initial design work will be c «pleted In FY 82. The program will shift to 
PE 64755P after FY 82. 

3. (U)  FY 1983 Planned Program: The FY 1983 effort wlil entail design reviews, lnplant development and onslte 
integration ät  Edwards AFB, CA. 

5. (U)  FY 1984 Planned Program: Continuation of iuplant development «ad orslte intefratlou will result In establishing 
tl.e luitial o'peratiouai capability. 

5* W)    Program to Completion:  Final operational capability is planned for FY 1985. 

6. (Ü) Milestones: Date 

A. Contract Award March 1982 

B. Preliminary Design Review September 191*3 

C. Critical Deeigr* Review May, April 1983 
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ProJ-ct: 2873 Title: Integration Facility for Avlonicc Syiteaa Teatlnp, 
Program ETeSent: I64755F Title:  Improved Capability for DT4E 
DOD Mi salon Area: Other Teat and Evaluation Support, #454     Budget Activity: D^fenae-wlde Mission Support, #6 

D. Inplant Development 

E. Onslte Integration 

P. Inltini Operational Capability 

C. Final Operational Capability 

7.  (U) Resources: 

RDT4E 

September 1982 - December 1983 

March 1983 - January 1984 

April 1984 

April 198S 

Votal 
n 1981 PY 1982 71  1983 PY 1984 Additional Estimated 
Actual Estimate Estimate Ertlmate to Completion Coat 

(300) (-MOO) 5,£00 1,443 200 7,443 

8.  (U) Comparison with PY 1982 Descriptive Summary: Not Applicable 
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i-roject:  #2680 
Program Element:  #64755 

POD Mission Area: Other Teat and Evaluation Support, #454 

Title:  ARIA Upgrade 

Title:  Improved Capability for DTaE 
Budget Activity:  Defense-Wide Mission Support, H_ 

(U) DETAILED BACKGROUND AND DESCRIPTION: The ART A Upgrade project consists of seven tasks that contribute to the 
enhancement 31 ARIA capabilities.  These AR7A tssks are the 707 Reconfiguration, Receiver Upgrade, Sonobuoy Missile 

Impfit Location System (SMILS), Digital Multiplexer Satellite Communications Upgrade, Calibration Upgrade, and Solid 

State Amplifiers. 

(ü) RELATED ACTIVITIES: sn  addition to these Activities, the ARIA fleet will be significantly Improved through the ARIA 
Phased Array Antenna System, Project 2877. 

(U) WORK PERFORMED BY: The 4950TV, Wright-Patterson AFB, OH has o/erall responsibility for this tack. Required Instru- 
ment aticnTequipment will be acquired frors a variety of oources 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROCR/jg;- 

l"  <u> ZL  1981 *ud Prlor Accomplishments: Not applicable (65807P effort in 1981). 

2. (U) FY 1982 Program: Nor applicable (65807F effort in 198i). 

'•  (l1) FY 1983 Planned Piogram: Work win be *ccompll»ned on all seven ARIA Upgrade tasks,  Efforts cr« the 
Communications Upgrade, Digital Multiplexer, Solid State Amplifiers and Calibration Upgrade will be completed.  Com- 
pletion of design efforts am! lntlal aircraft modification 'HI be performed for the 707 Reconfiguration and SM1LS 
Upgraded receivers will be tested. 

4„  (U) FY 1084 Planned Progress:  Work will continue on ARIA 707 Reconfigur-rto.. and SMILS.  Receiver testing and 
Installation win be coapltred. 

3. (U) Program To Completlor: Work will court**»» on ARIA 707 Configuration and SMILS. 

6.  (Ü) Hilft oneo:   Nci applicable 

/.  (U) Resources ($ In thousands): 

Total 
FY 1981 TY 1982 H 1983 FY 1984 Additional Estimated 
Actual Estimate fcstlute Ertfmate to Commietinn Coats 

RDT4F. (1700) (4300) 9,100 6.C0C 3,700 18,800 

e.  (U) Comparison with FY 1982 Descriptive Summary:  This program element commences with FY 1983.  Previous effort on 
this project was accomplished in Program Element ©58<5TF. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  # 65101F 
DOD Mission Area: Technical Integration/Studies 

& Analyses, 440 

(U) RESOURCES (PROJECT LISTING)($ la thousands): 

Project 
yumber_  Title 

TOTAL FOR PROGRAM ELEMENT 

65101F  Project AIR FORCE 

FY 1981 
Actual 

12,902 

12,902 

Citle; Project AIR FORCE 
Budget Activity: Defense-Wide Management & Support, 6 

Total 
FY 1982   FY 19ft3   FY 1984   Additional     Estimated 
Estimate  Estimate  Estimate  to Completion  Costs  

13,748 

13,74d 

16,231 

16,231 

16,954 

i6,954 

Co&tiuuioj 

Continuing 

Not 
Applicable 

Not 
Applicable 

<u> BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element is devoted to assisting Air Force decision-making 
by furnishing information and objective findings derived frjn  independent research and analysis of aerospace problems. 
The program objective is to recoumend methods and techniques for consideration in the development and enhancement of 
aerospace power. The program funds a Federal Contract Research Center operated by The Rand Corporation. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  Project AIR FORCE is a level of effort program providing improved decision-making 
capability for the Air Force through the creation and application of modern analytic methods. The work focuses on the 
future roles of air forces with emphasis on the Issues which will Influence decisions in the 1980's and beyond. New 
reeßarch efforts during FY 1983 will pr  arily reflect ÜS&F Interests in such Issues as integrated national security 
strategy development, strategic force attainability, wattles readiness assessement, future tactical force requirements, 
improved system acquisition and support, etc.  A manning level of 150 Members of the Technical Staff (MTS) *as approve! 
by 0USDR&E in 1976; however, subsequent inflstion reduced the effort to 137 by FY 61.  In November 1980 and 1981, respec- 
tively, senior Air Force leadership indicated support for the 150 MTS level for Project AIR FORCE for FY 83 and beyond. 
Requests were submitted during the aunual budget review and program cycle to include additional funding necessary to meet 
the 150 MTS support level. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

(U) OTHER APPROPRIATION FUNDS:  Net Applicable. 

FY 1981 

12,470 

?Y 1982 
Estimate 

14,100 
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W 1983 
Estimate 

15,100 

FY 1984 
Estimate 

Additional 
to Completion 

Contl»ulng 

Total 
Estimated 
Costs  

Not 
Applicable 

«A/*** 

i  



Program Element:  # 65101F Title:  Project AIR FORCE 
DOS Mis6ion Areas Technical Integration/Studies Buuget Activity: Defense-Wide Manageaent Support, 6 

and Analyse«,, 440 

<u' DETAILED BACXGROUffi) AND DESCRIPTION: This program provide« the Air Force a broad program of long-term study and 
research on problems in the development and employment of aerospace power. The program's continuing independent and 
objective research contributes to the analysis and expansion of available policy, support and operational alternatives, 
and assists he Air Force in making better decisions on major issues. Over the years, the Air Force has Implemented 
many recommendations from this program. Some have resulted in soft savings, some have increased existing force effec- 
tiveness, others havü allowed the Mr Force to seize technological opportunities, and still others have helped rhe Air 
Fore« to better understand the nature of future military threat*. Current research is directed toward four program 
areas: National Security Strategies, an area which fee uses on issues c strategic policy as it relates to both major 
powers &nd third world areas, and encompasses Soviet/Chinese studies; Force Employment, which Includes research on the 
techniques, systems, and tactics required to achieve projected military objectives; Technology Applications, an area 
which focuses primarily on the application of advanced technological development to military uses; and Resource 
Management, which addresses rhe means by which personnel, systems acquisition, and logistics management policies may 
be improved .o better support tne Air Force. A board of Air Fc :e General Officers provides guidance on the overall 
program arH sponsors new researcn topics as needs arise. 

W')  RELATED ACTIVITIES: Project AIR FORCE studies and analyses are conducted to assist Air Force senior managers in the 
decision-making process.  The efforts span functional and organisational boundaries and often result in broad recommenda- 
tions concerning overall future Air Force actions. As a result, the research conducted under this program relates to a 
wide spectrum of activities in the Air Force.  To assure relevance and to prevent unnecessary duplication of effort, each 
newly proposed research effort is reviewed by a cross-functional sroup of senior cf fleers and by the Air Force Assistant 
Chief of Staff for Studies and Analyses; In addition, the result« are puMished and deposited with the Defense Technical 
Information Center. 

1 'u> SS£ PERFORMED BY: The Director of Operational Requirements, DCS/Reaearch, Development and Acquisition, Headquarters 
USAF, is the executive Agent and 1» responsible for the administration of the Project. All work is performed by The Rand 
Cct p,>ration, Santa Konica, 'altfo.nla. 

(UJ PKOCRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

** W)  El *25j *n<* Pr*or Accomplishments:  The FY 1981 jnd prio. year programs produced these results: 

Natlorgl °ecurfty Strategies: !U<»rt produced reports on a long-term study on USSR strategic perceptions aa they relate to 
the i «lance of power; they completed work Qi^  defense suppression as an element affecting he outcome of war In Central 
Europe; and th^y comnleted research on the role tUat economic conatraints play In the evaluation of Soviet military power. 

force Employment: R*nd has accomplished significant work in analysis of USAF requirements for tactical aircraft and is 
proo-jcing fro« thin r. recommended acquisition strategy to improve and update tactical capability; work continues in areas 
i. »soclated with command and control and in the simulation of strategic, battle for SAC. 

Technology Applications: This program continue:: work in space related Uguea and is also looking at the uae ci technologi- 
cal solutions to tactical and mobility problems. 
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Progran Element: # 65101F Title: Project AIR FORCE 
DOD Mission Area: Technical Integration/Studie« Budget Activity: Defense-Wide Management & Support, 6 

and Analyses» 4?0 

Resource Management: Rand has done important, work in logistics management issue» with a view toward improving USAF 
ability to support USAF forces in theater warfare. Additionally, work continues in manpower and systems acquisition 
management. Taken together, these» programs have produced meaningful results which enable the Air Force to address prob- 
lems In a wanner that encompasses the many ramifications associated with any complex issue rather than focusing only on 
narrow scope views chat might produce misleading results. 

2- <u) FY 1982 Program:  The following activities are being conducted: 

National Security Strategies Program. Research on naclear deterrence and strategy questions la being Increased, and 
research or Thiri World issues and the development of a leverage strategy for the Middle East/Persian Gulf region is 
continuing. Special emphasis will be placed on low-level conflict «nd terriorism. Rand will initially concentrate on 
the Caribbean Basin and Latin America. 

Force Employment Program. This relatively new program will be broadened to include research on chemical and directed 
energy weapons as seen frc*i both US and Soviet Union perspectives.  It will be tied into a thorough study of Soviet 
sortie generation capabilities and vulnerabilities. 

Technology applications Program, This research will include further examination of advanced technologies that have 
substantial potential bereit to the  Air Force. Rand will recommend th« key development activities required to achieve 
needed capabilities. 

Resource Management Prograa.  A major effort within this program in FY 1982 will build on the pioneering work in cap- 
bility assessment for Uetical forces already developed under Project AIR FORCE.  The scope of the effort will go beyond 
the current concentration on spare?) and include both base and depot repair functions. Another effort will exacine how 
to effectively incorporate support and maintainability into weapon system planning, development and test and evaluation. 

-*" ^U'  FY 1983 Planned Program;  The emphasis will be on broad, long-term issues and problem areas that are of top 
priority to the upper levels of Air Force management.  The research conducted will be cross-functional and will be inter- 
related among the four m^.jor prograe areas,  Specific study subjects will derive from the FY 82 program and from the pri- 
orities astablished by the board of general officer* which directs and controls the program.  The program will ccr.cinue 
to focus en strategic lesues and the management policies necessary to deploy and sustain a atrategic force. The increase 
fro» $15,100* to $16.231 for FY 1983 1* the result of requests submitted to raise the leveJ of effort to ISO Members of 
the Technical Staff. 

4* *u>  FY 1984 Planned Program: The program will evolve from FY 1982 and FY 1983 under careful planning by the 
Ait Force Advisory Group.  Only projects which -re not dviplicacad elsewhere and are strongly n-cded by  tho Air Force 
will be included.  Demands for reseerch continue tc exceed available resources. Our annual pflorltltatlan process 
continually select» only those study projects considered critical to stay within the 150 HVS funding levtl. 
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Program Element:  # 65101F Title: Project AIR FORCE 
DOD Mission Area: Technical Integration/Studies Budget Activity: Defense-Wide Management & Support, 6 

and Analyses, 440 

•>. (U) Program to Completion: This is a continuing program. 

6. (U)  Milestones:  Not Applicable. 
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FY 1983 RDTÄE DESCRIPTIVE SUMMARY 

Program Element: I65304F 
DOD Mission Area: Command Management Support, #4/1 

(U) RESOURCES (PROJECT LISTING):  ($ In thousandc) 

Title: Acquisition and Command Support 
Telecommunications aad General Support 

Budget Activity: Defense-wide Mission Support» #6 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

Total 
FY 1981   FY 1982    FY 1983    FY 1984    Additional     Estimated 
Actual    Estimate   Estimate   Estimate   to Completion  Costs 
4>47     4,682     4,764     5,034    Continuing    W/JT 

(U) »RIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  Provides essential communications services to: Headquarters, Air 
Force Systems Command (AFSC); Aerospace Medical Division (AMD); Aeronautical Systems Division (ASD); Electronic Systems 
Division (ESD); Space Division (SD); and the Ballistic Missile Office (BMO). 

(U) BASIS FOR FY 1983 RDT&E REQUEST: This is a continuing program which provides the following:  switchboards at ESD 
and SD; local tlellnes; equipment rentals; mobile radios for command/disaster control/security policy; and official toll 
calls, AFSC postage, and printing charges. This request includes the use of approved Inflation rates and  additional 
communication requirements for the new Defense Metropolitan Area Telephone System (DMATS) at ESD «oJ the increase in 
postage rates and tariff. 

<u) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

RDT&K 4,350 

(U) OTHER APPROPRIATIONS FUNDS;  Not Apnlicabi«. 

FY 1982 
Estimate 

4,800 

FY 1983 
Estimate 

5,300 

FY 1984 
Estimate 

Additional 
to Completion 

Total 
Estimated 
Costs 
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Program Element:  I65304F Title: Acquisition and Commend '-upporr 
DOD Mission Area: Command Management Support, #471 Telecommunications anJ"Ganerc! Support 

Budget Activity: Defense-wide Mission Support, #6 

(U) DETAILED BACKGROUND aND DESCRIPTION: This program provides communication support to Air Force Systems Command 
(AFSC), Aerospace Madical Division (AMD), Aeronautical Systems Division (ASD), Electronic Systems Division (ESD), Space 
Division (SD), and the Ballistic Missile Office.  It Includes: 

(U) The base communications administrative switchboards at BSD and SD; local tleline Into commercial systems; recurring 
charges including associated equipment rentals, main telephone lines» extension telephones, and key systems; and dedi- 
cated support to the AFSC Advanced Management and Information System and AFSC Network. 

(in Command and control voice network and administrative ttellnes circuits between HQ AFSC, Divisions, Centers and 
Ranges; circuits between SD and the National Ranges used to transmit launch information from the rangas to the program 
office§; and the telephone lines required to snpport the program offices. 

(U) Funds to lease/maintain non-tactical radios for command/disaster control/Civil Engineering/security and maintenance 
expediter nets at ASD and SD. 

(U) Official tolls. Wide Area Telephone Setvice, and message unit charges for local calla from the bases to surrounding 
civilian communities. There are no free calle off stations. 

(I!) AFSC postage and printing charges. 

to)    Hid™!? ACTIVITIES: Thiu program element is. in direct support of the Acquisition and Command Support, Program 
Element 65806F.     "* 

to)    VO'KK PERFORMED BY: American Telephone Compary, New York, NY; IZA  Corporation, New York, NY; Western Union 
Corporation, Mohwah, NJ; New Englcnd Telephone and Telegraph Company, Boston, MA. 

<ü)  PROGRAM ACC0MP1ISHMEMTS AND FUTURE PROCRAMS: 

1. (U) FY 1981 and Prior A> compllanments: Thle la a continuing program. 

2. (U) FY 1982 Program: ihf  program continue« funding for leased communication lines, switchboards and aasocisted 
equipment required to carry-out the AFSC miaslon. Other requlrementa include: non-tactical radloa, AFSC postage and 
(ranked en/elope printing charges, and implementation of the Advanced Management and Information System and AFSC network 
systems. 
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Program Element: I65304F Title: Acquisition and Command Support 
DOD Mission Area: Command Management Support #471 Telecommunications and General Support 

Budget Activity: Defense-wide Mission Support, #6 

3.  (U) FY 1983 Planned Program: Provides funding for continuation of communication support to Air Force Systems 
Comma a-i (AFSC) and its divisions and offices. While deletion of some circuits and addition of others will occur, 
requirement increase is for allowance for escalation due to inflation, the new Defense Metropolitan Area Telephone 
System (DMATS) at SSO; and Increases in postal charges and tariffs. 

'♦.  (U) FY 1984 Planned Program: Provide** funding for continuing operation, maintenance, and leased costs of 
circuits and communications services. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestone: Not Applicable 

7. (U) Resources: Not Applicable 

8. (U) Comparison With FY 19c2 Budget Data: Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: 3653Q6F Title: Ranch Eand II Epidemiologies! Study  
DOD Mission Area: Technical Integration/Studies anc Analyses,#440   Budget Activity: Defense-vide Mission Support,#6 

(U)  RESOURCES (PROJECT LISTING) ($ in thousands): 

Project 
Number        Title 

TOTAL FOR PROGRAM ELEMENT 

2767 Epidemiological Study of Ranch Hand 
Personnel 

Total 
FY 19C1      FY 1982      FY 1.983      FY 1984      Additional Estimated 
Actual        Estimate    Estimate    Estimate    to Completion    Costs 

3,885 

3,865 

840 

840 

5,234 

5,234 

26,141 

26,141 

36,100 

36,100 

(U)    BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:    The study is required to determine long-term health effects of 
exposure of Air Force (Ranch Hand)  personnel and veterans to Herbicide Orange in Vietnam.    This program has been directed 
by the White House through a 16 September 1980 memo from Mr.   Eizenstat,  Assistant to President Carter for Domestic Affairs 
and Policy,   to Secretary Brown.    On 27 March 1981 the Office of Management and Budget approved the questionnaire and 
confirmed the new administration's desire to continue the study as directed.    The Air Force Ranch Hand personnel are the 
only population whose frequency and duration of exposure to the herbicide are known with any accuracy. 

(U)    BASIS FOR FY 1983 RDT&E REQUEST:    This  is a continuing program with a potential 20-year commitment.    Reviews will 
occur after -he completion of the initial physical examination *md questionnaire administration  (FY 83)   to determine if 
the study results and participation justify continuing the study.    Additional reviews will occur at 5-year points.    Cost 
estimates were developed  by taking each segment of  th« study  (Project Management,  Mortality Study,  Questionnaire Develop- 
ment and Administration,  Physical  Examinations and thj Data Baso Management  System)  and projecting requirements based on 
many  reviews at  all levels of  command. 

(U)     COMPARISON WI'J.H  FY 1982  DESCRIPTIVE SUMMARY: 

Research Develops* *nt Test   md Evaluation 

(U)     OTHER APPROPRIATION  FUNDS; 

Total 
FY 1982      FY 1933      FY 1984      Additional Estimated 

FY 1961       Estimate    Estimate    Estirate    to Completion    Costs 

Operation* and Maintenance 

1,800 

FY  1961 
Actual 

1,550 

3,900 4,600 Continuing Net 
Applicable 

Total 
FY 1902  FY 1983  FY 1984  Additional    Estimated 
Estimate Estimate Eotlasts to Completion Costs 
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Program Element: *_65306F Title: Ranch Hand II Epldemlo log leal Study  
DOD Mission Area: Technical Integration/Studies and Analyses,#440  Budget Activity: Defense-vide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: The Air Force has made the coamitment to Congress and to the White House to 
conduct an epidemiologlcal study of possible health effects on Air Force personnel (Ranch Hand) who conducted aerial 
herbicide missions in Vietnam.  The purpose of this investigation is to determine whether long-term health effects exist 
and can be attribucod to occupational exposure to Herbicide Orange. The extensive use of herbicides in Vietnam between 
1962 and 1970 was terminated whan it became known that a contaminant, tetrachlorodibenzo-P-dioxln (dioxin), was present 
in the herbicides and that this contaminant caused congenital abnormalities when administered to pregrant rodents. 
Subsequent extensive research into the toxicity of dioxin in animals remains equivocal.  The scientific literature on 
the tcxicity of the components of Herbicide Orange reveals that the two main Ingredients have extremely low toxicity, 
distinctly different than dioxin. Dioxin lias been shown to be embryotuxlc at markedly lower doses in animals.  Only 
recently have comprehensive prospective studies in humans beer undertaken. Most previous epidemiologlcal studies 
dealing with dioxin exposure In humans have suffered from weaknesses in design, statistical power and references. Tnese 
studies have only validated a link between dioxin exposure and the subsequent development of a minor skin disease.  The 
public's perception of the toxicity of Herbicide Orange/dloxln is generally different than that of the scientific 
couarunity. A review of veteran's dales submitted to the Veterans Administration supports this fact and reveals that 
Ranch Hand personnel were potentially at greatest risk; therefore, an epidemiologlcal investigation of these personnel 
will be conducted to attempt to elicit any adverse health effects from their exposure.  This is potentially a 20-year 
program involving a comparison of Ranch Hand personnel to other crew members and support personnel serving in Yietnaa, 
who wer.1 not exposed to herbicides for mortality rates, present and past health ststus, and future fc? low-up health 
status at 3-, 5-, 10-, 15- and 20-year time periods. 

(V)    RE'-ATED ACTIVITIES:  This is only one of several Federal studies dealgned to provide information regarding axleged 
claim« of adverse health effects from Vietnam veterans exposed to Herbicide Orange. These studies, including the Air 
Force study and the Center for Disease Control birth defects stuuy, are being coordinated by an Irteragency Working 
Group, established by the White House, which lias program review authority and could require certain change» that t'juld 
i.opact funding, scheduling or both. 

(U) WORK V£KT0RMED BY:  Thia program is being conducted by the Aerc&pa e Medical Division through the United State* Air 
Force School of Aerospace Medicine, Brooks Air Force Base, TX.  Contractors include the National Opinion Research 
:eatei i\, NY (questionnaire development), Louis Harris and Associates NY, IHf (questionnaire administration) and Kelsey- 
SaU>lt! Houston, TX (physical examinations). 
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Program Element: I65306F Title Ranch Hand II Epldemiologleal Study  
DOD Mission Area: Technical Integration/Studies and Analyses,#440  Budgat Activity: Define-wide Mission Support, #6 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAM: 

i,  (L)  FY 1981 ard Prior Accomplishments: The study protocol was established, the study population ascertainment 
effort was completed, matching the control group with the exposed group was completed, the baseline mortality study is 
veil imuerway, contracts for the development and administration of the questionnaire were awaided, contact letter» were 
oent to potentini participants and initial questionnaire administration was started.  It should be noted that FY 81 
funds were provided by Operations and Maintenance appropriations. 

2.     (U)  FY 1982 Program: The program includes administration of the questionnaire, contracting and completion of 
the physical examinations, continuation of the mortality study, aud continuation of data base management system. 

3-  (U)  FY 1983 Planned Program: The planned program includes data acquisition and analysis of questionnaire 
results, analysis of physical examination data, adaptive changes to the questionnaire/physical examination as required, 
and continuation of the mortality atudy and data base evanagement system.  This reflects a program shift of owe  year 
resulting from the requirement to obtain Office of Management and Budget approval of the questionnaire prior to pretest. 
The FY 83 estimate in the FY 82 Descriptive Summary ircluoed queationnaire and physical examination adminiatiation; 
however, this requirement and the associated eosts shifted to FY 84. 

-4*  <u)  FY 1984 Planned Program:  This is the 3-year follow-up phase repeating questionnaire adminlatration ami 
phyeicrtl examinations, as modified from the FY 81-32 4ata, to determine any changes in health statue.  The mortality 
*tudy and data base management system are continuing. 

5.  (U)  Program to Completion: This is a cor tinuing prog-am with follow-up health status and mortality rate 
determinations at the 5-. 10-, 15-, and 20-year time periods.  Data analysis and adaptive changes to questionnaire or 
physical exam will occur in ;he intervening time periods.  The FY 82 Descriptive Summary indicated thia to be a cor- 
tinuing program because of the difficulty in estiaiting costs over a 20-year time period: however, estimate* a*-e shown 
in this FY 83 Descriptive Summary. 

fc.  (t0  Milestones:  Not appJ liable. 

7.  (U)  Resources:  Not applicable. 

ö-  (U)  Comparison wi:h FY 1982 Descriptive Summary:  Not applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I65708F 
DOD Mission Area: Master Range & Test Facilities, #451 

Title: Aircraft Navigation System Verification 
Budget Activity: Defense Wide Mission Support, #6 

(U) RESOURCES (FROJTCT LISTING):  ($ In thousands) 

Project 
Nnaber Title 

TOTAL FCR PROGRAM ELEMENT 

FY 1981 

Actual 
—577" 

FY 1982 

Estimate 

"T7 S54~ 

FY 1983 
Estimate 
15,5*0 

FY  1934 
Estimate 
TSj59T~ 

Additional 
to Completion 
Confirming 

Total 

Estimated 
Costs 
Not Applicable 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  Through FY 1982, thifc program provided for stsndsrdised verification 
of aircraft inertUl and lnertlilly aided navigation systems prior to their consideration for use by DOD agencies. Begln- 

lng in FY 1983, several associated efforts which were previously accomplished in Program Element (PE) 65807F are being 
consolidated within this program to provide better ittsnsgement visibility of the 6585?h Test Croup (TG) activities. These 
efforts include the rocket sled testing of missile guidance, ulrcreft eacipe and weapon fuse subsystems.  In addition, 

the program will include radar signature evaluation werk at the Radar Target Scattering Facility (RATSCAT). The consoli- 
dated program will provide DoD with single point visibility of these critical test efforts needed lo Insure rhe randldat 
system work as intended before they enter production. 

(U)  BASIS FOR FY 1983 RirTaE PEQUEST; The facilities opeiated by thj 6585TG sre an euaentisl part of testing modern 
weapor systems.  Standardized tests of liertial and other DoD navigation syrens if carKo, helicopter and fighter test 

beds will be performed by the Central Inertial Guidance Test Facility (C1CTF) pexsonne?. The data frus these tasts 
provides DoD with a common baseline to eva«. iate the performance of inertia) syeteari, including the new ring laser gyro 
technology applications.  «Jerk will also continue through NATO and international ' chnlcal c mm!ttees to develop test 

standards for use throughout the free world. Measurement of radar target backscsifer, antenna g.in and radiation patter.i 
will be obtained in the unique RATSCAT outdoor eleccroaagnrtic laboratory facility.  The«-? tests will provide essential 
radtr characteristics data to DoD and Government sponsored programs. The 6585TC also opentes ehe hi*h speed t*st 

track used for testing navigational systems, environmental effects on reentry systems and aircraft escape systems under 
high speed, high acceleration conditions.  Finally, the 'Vat Group provides airspace r-amgeaent and liaison tor Air 
Force letting at the Army's White Sands Missile Range.  The major increar* in funding in FY 83/84 compared to tie FY 

1382 Inscriptive Summary lb the result or an OSD directed transfer of 6'c>th Tea: Group function» from Pü 65807F to t!.;s 
Program Element for improved isana^eMent visibility snd exitrol«  Previously, P*. 6S708P efforts Included only navigation 
.system verification at CICTF.  The primary basis for the FY 1983 request is a combination of past ope ««lions costs and 

facility use projections. 

fli)  COMPAkiSON WITH FY 1982 DESCRIPTIVE SUMMARY: 

IDT« 

nr 1981 

1,580 

KY 1982 
Eatloate 

1.700 

FY 1983 

Lstimate 

1,835 

mr 1984 
Estimate 

2,000 

Addltiooti 
to Co4p1st ion 

Continulne 

Tutsi 
3*t!mated 
Josts 

Mcv Applicable 

(U)  OTHER APPROPRIATIONS FUNDS:  Not Applicable. 
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Program Elemenc: #653[OH? TitJe: Aircraft Navigation System Verification 
DOD Mission AreaY Master Range & Test Facilities, #451      Budget Activity:  Defensv Wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  This program was Initially implemented based ca DoD direction to test new 
aircraft lnertlal and inertlally aided navigation systems at the CICTF.  In FY 1982, DoD directed that beginning Is FY 

1983 all facility operations under the 6585TG at Holloman AFB, NM be combined in this Program Element to provide 
improved management visibility and control of these operations. This direction combined institutional funding of opera- 
tions, maintenance, improvement, modernization and personnel for CIGTF, RAT5CAT and the Track into one Program Element. 

These facilities are unique national assets and pa.  of the DoD Major Range and Test Facility Base. 

(0) RELATED ACTIVITIES: Test support and airspace management is provided to all Services at XATSCAT, CIGTF and the sled 

track.  Project 688G at CIGTF provides development and support funds for the Completely Integrated Reference Instrument- 
ation System (CiiUS) and the Airborne Reference Instrumentation System (ARIS). These facilities are available to all 
military Services, other qualified governmental agencle? and private Industry on a reimbursement basis. 

(U) WORK PERFORMED BY:  Overall planning, programming, contracting support and funding are provided by the Armament 
Division (AD) Commander and staff it Eglln AFB, FL. The 6585th Test Group Commander manages day-to-day activities. The 

primary contractor, DynaJectton of Washington, D.C., operates and maintains the RATSCAT. CIGTF and the sled track are 
operated primarily with government employees. 

(U)  PROGRAM ACCOMPLISHMENTS ANT) FUTURE PROCRAMS: 

1.  (U) FY 81 and Prior Accomplishments:  More ttwn twenty navigation systems ha»«* completed verification tests. 

These Include the Singer 2400 and the Litton LN-19 selected for the F-16 and the A-10 respectively.  The Standard Preci- 
sion Navigator completed verification testing in 19/6.  Standard Inertlsl Navigation System screening tests were success- 
fully coapleted on three systecs doting 1978.  Qualification testing on the three Standard Inertial Navigation Systems 

was completed in FY 1980.  Work w ti completed in FY 1981 on the ratification of the Delco Carousel IVE High Accuracy 
Nav'garion Systcu and on the Honeywell ^ing Lastr Gyro Navigator.  With the completion of the HouryweH Ring Laser Gyro 
Navigation System tests, the Department of Def jr.se has common standardized test results to eval.ate thts new technology 

In comparison to the «pinning mass technology torrently in wet.  The evaluation o* the Mariac TPO/-27, Radar Bomb Scoring 
System was completed usiag the Automate inference Instrumentation System (AkIS).  The use of the AXIS in the TPQ-27 
tests resulted in more accurate ha!'i*tic tables baing developed than had been poseiole with previous instrumentation 

systems. Tco Completed Inte^ratsd \effc.»-ce Instrumentation System pallatised equipment stallen« tor  cergo testbed and 
two cod vers on* were fabricated.  A pod veraion is to use for a fighter testbed md  the second CO provide the reference 
in fctäppori ot thru Strategic Offensive Avionics Program.  The FY 1981 efforts at RATSCAT prlamUly lnswlved the §-!, 

QP-1ÖO su'i classified programs.  Improvement and modernization activities were focused on background noise reduction 
and instrumentation radar improvements,  «h« Track facility supported 11 »«pirate programs tnclidtng the F-15, F-*6, 
A-10, 0-1 *r\d  F-Ul.  ACE3 II am*. A-7k escape systems tusting continued a tread of testing every Air Force escape 

syst»» over thr past 20 year«.  In addition, MX and Inertia? Upper Si: age (IUS) guidance testing waa conducted* 
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Program Element:  #65708? Title:  Aircraft Navigation Syce« Verification 
DOb Mission Area: Master Range & Teat Facilities, #451        Budget Activity:  Defeme Wide Mis«Ion" Support, #6 

2. (U) fY :982 Program: Verification testing of the Singer High Accuracy Navigation System and the Litton Ring 
Laser Navigation System will be completed.  Verification testing of Litton High Accurary Navigation Systems will begin. 
Completed Integrated Reference Instrumentation System/Automatic Reference Instrumentation System development will be 

completed with the addition of new recorders and Global Positioning System interface equipment. Verification of the 
Singer and Raytheon Ring Laser Cyro Navigation Systems will begin. Flight testing of the B-52 Offensive Avionics System 
uolng the CIR1S will continue. The RATSCAT facility U scheduled to support the Strategic Reentry Prograr, HAVE POINT, 

AMRAAM, selected production alrciaft and clasellled programs.  Facility upgrades will be initiated on the pit 6 and 7 
rotators, data processing equipment, an automatic radar measurement system and an environment?I measurement system. 
Also, a ma jot RATSCAT upgrade planning effort is being Initiated in PE 65807F to m?et critical long range n«itlo.\al 

defense needs. The Track facility illl continue support of escape system testing Including the HBU-X lap belt, F-ili 
crew module and Automatic Inflation Modulation parachute.  Inertial guidance testing or MX and IUS and blast Interaction 
teats on ALCM and Impact testing of munitions will be performed. 

3. (U) FY 1983 Planned Program:  Support of all 6585rh TC ectivitibs currently funded in PE 65807F will be 
transferred to thl* Program Element effective in rY 1983.  The long range RATSCVT modernisation study will be completed. 

Activities previously funded within this program element will continue. One *<dl:ional High Accuracy Ring User inertial 
Navigation System will undergo verification testing.  The expected candidate fa bu'it by Raytheon. When their system 
completes testing the Department of Detenu« will hav« unbilled standard performance dtta on a hl«,b ring laaer gyro 

systems which will allow Dol» to determine the capability of this technology to meet military navigation requirements 
before cooaaHting to It for a major ne- weapons system or update. The use of tbo CIIIS l»> the Offensive Avionics Program 
will continue. 

A.  (U)  FY 1964 Planned Program:  Many of the ?Y 19P3 programs will continue.  No major e» ang^a in the type of 
tea. support provided are planned-  initial hardware procurement for the RATSCAT modernisation programs will begin- 

5.  (U)  Program to Completion:  This is a continuing program. 

h'     <u> Milestones: Ht  Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  I65806F 
DOD Mission Area: Central Management Support% #471 

(U) RESOURCES (PROJECT LISTING):  ($ In thousand*) 

Title:  Acquisition and Coamand Support 

Budget Activity:  Defense-wld» Minion Support, #o 

Total 
Project 
Number 

rx 1981 FY 1982 FY 1983 FY 1984 Additional Estimated 
/tual Estimate 

24T,7oT~ 
Estimate 
2T<f^K~ 

Estimate 
m^ioir* 

to Completion 
Continuing 

Costs 
Kot Applicable 

13,305 9,625 14,181 U.340 Continuing Not Applicable 

99,980 101,499 108,702 109,881 Continuing Not Applicable 

55,290 
13,073 
34,467 
12,246 

52,331 
13,307 
36,119 
21,099 

60,242 
14,525 
39,942 
23,275 

61,551 
15,014 
40,960 
23,865 

Continuing 
Continuing 
Continuing 
Continuing 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 

7,^85 7,722 8,362 8,695 Continuing Not Applicable 

Title 
TOTAL FOR PROGRAM ELEMENT 

Hq, Air Force Sys^ms Command^ 
(AFSC) Support Activities 

Aeronautical Systcxs Division* 
(ASD) 

*.lertronic Systems Division (2SD)* 
Aerospace Medical Division (AMD)* 
Space Division (SD)* 
Armament Division (AD)* 

Ballistic Missile Office (BMO) 

♦Funding for Kesdquirt>rs Air Force Systems Command and the Division Commanders Management Staff is shown in 

Program Element (Ft) 65898F (Management Headquarters - Reseat oh and Development). 

(U)  BEXEF DESCRIPTION OF CLEMENT ASP MISS;0N NEED:  Acquisition and Command $upi>ort (ACS) p.ovidee the resources to 
support :he various staff function«, ,\- technical mission, ar.<* BUJ ^ort activities at each if the organisations listed 
above.  Categories of co*t ineltdc pay iad the related costs of civilian ptraansml, travel, transportation, rents, 
utilities, contrsctual serviere, *uppliee, and *quipi*snt. 

(Ü) BASIS FOR FY 1083 FDT4E ÜEQUEST:  This progras provider '.he resources to support r»s various staff functions, the 
technical missis, an«i support activities of each of the organisation* listed above. Tt  1983 funding is Increased 
over whe appropriated level  to insir* minimum level «up|>ort in FY 1983, including toe annualltatiou of the 1 October 

198* civilian pay .'«lee, and reprlclng of no.i-personnel support cost s due to im lotion including the iapeet funding st 
Araa»*n* Division a* a result of the re losign it ten af *D from # Test Center to a Dlvlsoa. This resulted in transferring 

the virfjui staff «lements not directly associated with a Test ai*d Evaluation mission from PI 6580TP f PI 65B06F effec- 
tive in W  19S2.  FY 1983 progrsm includes resources for »the operation and mMmfmmamr« ©* Ft- H»:hrihtrt  CA «hith «ill be 
acquired by th* Air Force o.>. I Oct 1982. 
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Program Element:  S65806F 
DOD Mission Area; General Management Support, #471 

(Ü) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY; 

FY 1981 

Title: Acquisition and Ccmaand Support 
Budget Activity: Defense-wide Mlgalon Support, #6 

PY 1982 
Estimate 

FY 1983 
Estimate 

RDT&E 228,552 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 

260,000    267,000 

Total 
Ft 1984   *ddltlor,»l    Estittat-sd 
Eswia»ate  to Completion Costs  

Continuing    tfot Applicable 
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Prograra Element: #ft58GoF 
DOD Mission Area: General Management Support, #471 

Title;  Acquisition and Command Support 
Budget Activity: Defense wide Mission Support, #6 

(U) FETAILED BACKGROUND AND DESCRIPTION-  This program element provides the resources: to support various ttaff functions 
the technical mission and haie  support iunctions of Aeronautical Systems Division (ASD), Electronic f,ysterns Division 
(ESD), Aerospace Merflcal Division (AMD), Space Division (SD), Ballistic Missile Office (BMO), and the Armament System 
Program Offices of the Armament Division (AD), Eglln AFB, PL. Starting in FY 1979, the Procurement and Plans Offices 
of AD Armament Systems Program Offices were Li'snsferred into this program element from Program Element 65807F (Test 
and Evaluation Support) as a result of a management engineering team survey. In FY 1978, the transfer of Headquarters, 
Air Force Systems Command (HO IFSC) and the 6590th Support S^uidron to PE 65898F (Management Headquarters Research 
and Development) was accomplished. Additional staff functions were transferred from PE 65807F to PE 6*806r in FY 82 
when Eglin AFB was redeslgnited fiom a Test Center to a Division. 

(U) RELATED ACTIVITIES: This program supports ns*rly all Air Force RDT&E program elements and the procureaenw program* 
assigned to AFSC. Communication supoort for this element is in PE 6S304F (Acquisition and Ctaiaftnd Support (ACS) 
Telecommunications and General Support). Management activities at HQ AFSC and Divisions are supposed in PE 65898F 
(Management Headquarters - R&D). 

(U) WORK PERFORMED BY: Aeronautical Systems Division, Wright-Patterson AFB, OH, - tesponsible for management of 
aeronautical systems acquisition.  Electronic Systems Division, L.G. Hanscoa AFB, MA - responsible for command^ 
control, and comwudcations systems. Aerospace Medical Division, Brooks AFB, TX - provides blomedical support for 
aerospace systems.  Space Division, Los Angeles AFB, CA  plans, program**, and manages space systems. Armament 
Systems ?iOgram Offices, Armament Division, Egiln AFB, FL - manages the validation, development, and production of 
nonnuclear air arraamect systems.  Ballistic Missile Office, Norton AFB, JA - plans, programs, and manages the 
DoD ballistic missile programs«  HQ AFSC Activities, various locations - provide support to HQ AF!JC.  Ft. HacArthur, 
CA - provides a living community for military personnel assigned to Los Angeles AFS, CA. 

(U)  PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS: 

1.  (U)  FY 1981 and Prior AcccmpMshjents :  Not applicable 

2.  (Ü) FY 1982 Program: This is an in-hcaise effort by rhe organi rat ions cited above which support mai.y program 
elements and projects in the Research, Developme. t, Test and Evaluation community, and procurement of weapon, 
space, missile and av'onic systems. 

i.     (U) PY 1983 Planned Program: The main cost of this crograw is for pay of personnel. Seventy-three percent of the 
total Is for nay of personnel. FY 1983 reflects an increase above the FY 1982 Budget Submission I*ecause of approved 
inflation for petroleum, oil ard labe (POL) and til« associated impact on otl jr areas of expense. The largest increase, 
however, 1? due to the annual! sat ion of the 1 October 1981 civilian pay raise. 
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?rogram Elenent:   #65806? 
DOD Mission Area: General flmagement Support, #471 

Title: Acquisition and Copgand Support 
Buuget Activity: Defense-wide Mission Support, #6 

*•  (W) FY 1984 Planned Prog&am: Major changes are foreseen in the nature of this element for support of rhe Space 
Transportation System, Space Defense System, end Missile-X program, and the  B-l bomber aircraft program. 

5. (Ü) Program to Completions This ic a continuing piogram. 

6. (Ü) Mileatunes: Wot Applicable 

v 7.  (U) R«-ourcej: Mot Applicable 

8.  (U) Comparison with PY 1981 Budget D*tta: Kot Applies!Le 
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Project: N/A Title: Headquarters Air Force Systems Command 

Program Element:  #65606F (AFSC) Support Activity  
DOD Minsion Area: General Manapeaent Support, #^?1        Title: Acquisition and Command Support 

Budget Activity: Defenae-wlde Mission Support, 16 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The mission of AFSC is to advance aerocpace science and technology, apply it 
to aerospace systems development and improvement, and acquire qualitatively superior aerospace systems and equipment 

needed to accomplish the kLc  Force mission. The following organizations funded from this program element provide 
support to the AFSC: 6591st Computer Services Squadron, provides data automation services to HQ AFSC; 6592nd Management 
Engineering Squadron, provides AFSC fleJd commands base level manpower and organization services to include developing 

and maintaining manpower standards; 6593rd Field Printing Squadron provides composition, lithograph, duplicating, 
printing and bindery serviced for HQ AFSC, and other unite. This program funds for p*y and related costs of civilian 
personnel, travel, transportation, rents, contractual services, supplies, and equipment. 

(Ü) RELATED ACTIVITIES: This program element directly supports HQ AFSC's management headquarters which is funded from 
Program Element 65898? (Management and Headquarters • nescarch and Development). Communication Support is funded in 

Program Element 65304F (ACS Telecommunications and General Support). Audiovisual support is funded in PE 65890F 

'Audiovisual). 

(u) WORK PERFORMED BY: Major contracts include: Honeywell Corporation, McLean, VA„ for automatic data processing 
equipment rental; Xerox Corporation, Arlington, VA, for lease of reproduction equipment. 

(U)  rROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

!•  (U) FY 1981 and Prior Accomplishments:  Not Applicable 

2. (U) FY 1982 Program:  This is an in-house effort by the organizations cited above which support many program 
elements and projects in the Research, Development, Test and Evaluation community, and procurement programs. 

3. (U) FY 1983 Planned Prograr:  This is a level of effort program, the mai? cost of which is for pay of personnel. 
Forty percent of the total la for pay of personnel.  The cost increaöe froa» last y-ar's Budget Submission Is explained 

in the program element descriptive summary« 

4. (U) FY 1984 Planned Program: Major ch-nges are foreseen in the nature of this element in  the near ter»* for support 
of the Space Transportation System, Space Defense System and Mlsslle-X programs. 

5. (tl) Program to Completion:  Continuing Program 

6. (Ü) Milestones:  Not aopllcable 
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Project: N/A 
Program Element: I65806F 
DOD Mission Area: General Management Support, #471 

7. (Ü) Resources: ($ in thousands) 

PDT&E:  Funds* 
♦Excludes reimbursements 

Title: Headquarters Air Force Systems Command 
(AFSC) Support Activity 

Title: Acquisition and Command Support 
Budget Activity: Defense-wide Mission Support, #6 

FY 1981  FY 1982   FY 1983   FY 1984 
13,305   9,625   ~14,181    14,340 

Additional 
to Completion 
Continuing 

Total 
Estimated 
Costs 

N/A 

8.  (U) Comparison with ?Y 1981 Budget Data: 

RDT&E* 

FY 1981  FY 1982   FY 1983   FY 1984 

12,683   14,417    14,480 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 

N/A 

♦Excludes reimbursements 
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Project: Hot Applicable Tile: Aeronautical Systems Division (ASP) 
Program Element: #65106?  T».*:lo: Acquisition and Command Support (ACS) 

DOD Mission Areas General M&nagemant Support #4>i Budget Activity: Defense-wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: ASD canages acquisition of aer>& ;utical systems, subsystems, and related 
equipment prog «.a is and projects until transfer of responsibility to Air Fcrct Logistics Command (AFLC); accomplishes 
systems engineering and technical direction to designated program? «nd provide, general engineering support in applicable 
disciplines; exercise* overall responsibility for Development, Test and Evcluati-m (DT&E) for assigned adwmcsd and 
engineering development; and exploits exploratory and advanced development products, including foreign technology. ASD 
has responsibility ior approximately 27 program offices, including major programs s^rh as the B-l, F-16, P-15, A-10, 
and Strategic Systems; and has project office responsibility /or numerous system projects« 

(U) RELATSD ACTIVITIES: ASD establishes technology needs with the Air force Systems Command (APFC) laboratories for 
exploratory and advanced development required to satisfy new capabilities or eliminate deficiencies; provides 
engineering support to AFLC; ensuress in collaboration with AFLC, that logistic support consider at lone are an Integral 
part of systems, subsystems, and equipment acquisition; performs flight tejts and related modifications in support of 
ASD and AFSC laboratories/projects in the exploratory and advanced development areas of propulsions avionics, flight 
dynamics, weightlessness, electronic warfare, life support systems, and materials; furnishes flight test support to 
the Department of Defense fDoD) agencies, National Aeronautics and Space Administration (MSA), aid Federal Aviation 
Administration (FAA) as directed; cranages the international, DoD, Air Force, and AFSC engineering standardisation 
programs in support of ASD, AFSC laboratories, and K/SC  divisions; evaluates and applies IniellIgenc« provided by 
Foreign Technology bivia ion (FTD) which is relevant to ASD development and production programs and projects; and 
manages all phase, of procurement and production including management of government -ovied industrial facilities, 
*ystem&, Research *nd Development (R&D), services, material transportstlon, supplies, and support- as delegated by HQ 
AFSC. Related Program Elements ars; 65304F, ACS Telecommunications and General Support; 65807F, Test and Evaluation 
Support (TES), which finances the 4950th Test Wing activities; management functions are provided In 65898F, Manage- 
ment Headquarters; snd audiovisual services are funded in PE 6S890F, Audiovisual. 

(Ü) WORK PERFORMED BY; Aeronautical Systems Division, Wrlgnt-Patterson AFB, OH. Msjor contractors Include:  Synergy 
Inc., Enoii, OH, provides computer operators; Systems Research Laboratories, Dayton, OH provides computer maintenance; 
Foreman Industries, Inc., bayton, OH, provides installation, modification and repair services; Control Dsta Corp., 
Minneapolis, MN, provides computer rentals snd support; Burroughs Corp., Paoll, PA, provldea computer rental; Xerox 
Corp., Rochester NY, provides reproduction *?quipr<ent; and 230 other contracts. 

<U>  PROGRAM ACCOMPLISHM^VTS AND FUTURE PROGRAMS: 

l-       <u) rY 1981 *nd  Prior Accomplishments: Not applicable 

2.   ( :) IH  1982 Program: This is jn ln-house effort by the organization cited above which supports many program 
elements and projects in the Research, Development, Test and Evaluation community, and procurement programs. 
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Project:  N/A 
Program Element:  I6580SF 
DOD Mission Area: Other Management Support #471 

3. (Ü) FY 1983 Planned Program: This is a continuing program» 
percent of the total is for pay"of personnel. The cost Increase 
the program element descriptive summary. 

A. (U) FY 1984 Planned Program. No major changes are foreseen 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable 

7. (U) Resources:  ($ in thousands) 

Title: Aeronautical Systems Division (ASP) 
Title: Acquisition add Command Support (ACS) 

Budget Activity: Defense-wide Mission Support, #6 

the main cost of which is for pay of personnel. Ninety 
from last year's Budget Submission is explained in 

in the nature of this element at this time. 

FY 1981 
Actual 

RDT&E* 99,980 

H'     <u) Comparison With FY 1982 Budget Data: 

FY 1981 

RDT&E* 96,218 

*fc,xcl»>des Reimbursements 

M  1982 
Estimate 

101,499 

FY 1982 
Ultimate 

104,891 

FY 1983 
Estimate 

108,702 

FY 1983 
Efttl'qj'ltti 

106,955 

Total 
FY 1934   Additional     Estimated 
Estimate  to Completion  Costs   

109,881   Continuing 

FY 1984 
Eetlmate 

Additional 
to Completion 

Continuing 

Noi Applicable 

Total 
EstimateJ 
Costs 

Not Applicable 
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rroject: N/A Title:  Electronic Systems Division (ESP) 
Program Eleoent: #65806F Title; Acquisition and Command Support (ACS) 

DOD Mission Area: General Management Support, #471 Budget Activity: Defense-wide Mission Support, #6 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: ESI) plans and manages the acquisition and related engineering development ~f 
command, control and communications, and Intelligence electronic systems, subsystems, and equipment; plans and 
conducts research and exploratory and advanced development programs lu areas of Information science*, Intelligence 
for command, control and communications; accomplishes assigned engineering development; exploits exploratory and 
advanced development products, including foreign technology; manages the operations of the Electromagnetic Compati- 
bility Analysis Center; and manages assigned Foreign Military Sales (FMS) programs. ESD has responsibility for 
approximately 25 Program Offices and major programs such as Traffic Control Approach and Landing System Joint Exploita- 
tion and Dissemlniaton of Intelligence, Airborne Warning and Control System (AWACS), Over the Horizon Radars, Advanced 
Airborne Command Post, and Tactical Long Range Navigation. ESD also has project- office responsibility for over 100 
projects. 

(U) RELATgD ACTIVITIES: The ESD establishes technology needs with the Air Porce System Command (APSC) laborstories for 
exploratory and advanced development required to satisfy new capabilities or eliminate deficiencies; renders assistance 
to Headquarters, United States Air Force in preparation of automatic data processing equipment specifications; ■ 
acts as contracting agent for MITRE support to the Department of Defense; monitors and controls MITIiE support to 
the Air Force; acquires, analyzes, evaluates, and applies intelligence relevant to ESD acquisition programs and 
projects; and contributes results of intelligence tnalysls and evaluations to AFSC intelligence projects. A related 
Program Element Is 65304F, ACS Telecommunications and General Support-. 

(U) WORK PERFORMED BY: Electronic Systems Division, Fanscom AFB, MA. Major contractors Include: *ulti-Service 
Maintenance, Boston, MA; Arpin Van Lines, Providence, RI; Sherman Disposal Inc., Roxburn, HA; Cherle* Bank Laundry, 
Cambridge, MA; Parkway Inc., Tweksburry, MA.; Service Filter Co., Boston, MA; Univac C^rp., Boston, MA; D. Bough and 
Associates, Stcughton, MA.; Bay State Storage, Cambridge, MA; and 63 other contractors, 

(U)  PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS; 

*•  (lI) A 1981 and Prior Accompllsltments:  Not applicable 

2*  ^ FY 1932 Program: This Is an in-house effort by the organisations cited &bove which supports many prografc 
eltmeoca and projects in the Research, Development, Test tnd Evaluation community, and procurement programs. 

*•  *u^  FY 1983 Planned Program:  This is a level of effort program, the main cost cf which I« for pay of personnel. 
Sixty-six percent of the total is for pay cf personnel. The cost increase from lstt year's Budget Submission Is 
explained in the program element descriptive summary. 
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Project: N/A 
Program Element:  #63tl06F 

DOD Mission Area: General Management Support #471 

Title: Electronic Syatema Division (ESP) 
Title: Acquisition and Command Support (ACS) 

Budget Activity: Defense-wide Mission Support, #6 

*■ ^u^ FY -984 Planned Programs No major changes are foreseen in the nature of this element at this time. 

5. (Ü) Frogram to Completion: This is a continuing program. 

6* (u- Milestone: Not applicable 

7. (U) Resourcesi     ($ in thousands) 

FY 1981 

RDT&E* 55,290 

'U^  Comparison With FY 1082 Budget Data; 

FY 1981 

RDT&E* 5l,*14 

Total 
FY 1982   FY 1983   FY 1984  Additional    Estimated 
Estimate  Estimate  Estlmatt  to Completion Costs 

52,331 60,242 61,551   Continuing Not Applicable 

Total 
FY 1982   FY 1983   FY 1984  Additional    Estimated 
Estimate  Estimate  Estimate tc Completion Costs 

58,467        60,825 Continuing Not Applicable 

* Excludes Reimbursements 
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Project: N/A Title: Aerospace Medical Division (AMD) 
Prograa Element:  #658067 Title: Acquisition and Command Support (ACS) 

DOD Mission Area: General Management Support, #471 Budget Activity: Defense-vide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: The AMD plans and executes the Air Force Systems Conmand (AFSC) exploratory, 
advanced, and engineering development programs to provide blomedlcal support for aerospace sycterns; advanced aero- 
space biotechnology; determines the personnel hazards of aerospace environments -nd establishes hum^n tolerance to 
them; extends human capabilities and enhances integration of man in weapon systems; provides bloaedlcal support for 
the personnel subsystems; improves Air Force health services; and provides technical or management assfstance In these 
areas to support studies, analysis, development planning, acquisition, test, evaluation, modification or operation of 
aerospace systems and related equipment. Specifically, the AMD:  provides the principal Air Force interface with 
scientific, industrial, educational, and government agencies and acts as AFSC focal point in the areas of AMD technical 
responsibility; executes assigned projects for and work? closely with other major commands, Army, Navy, Defense Advanced 
Research Projects Agency, National Aeronautics and Spsc^ Administration, Defeuse Nuclear Agency, Health, Education and 
V'elfare, and other government agencies; supports foreign aerospace technology «Activities as provided in the Consolidation 
Irtelligence Program; maintains a competent and comprehensive in-house research, development, test, and evaluation 
capability; conducts research and development to sustain and effectively use man lc aerospace and ground operational 
environments; plena and conducts educational programs Including g aduate level courses, aerospace, and clinical medicine 
and related subjects; provides base health services for the La kland Military Training Center; and provides the focal 
point with the Ccaaand and government-ownto, contractor operated chambers under the jurisdiction of AFSC.  \MD's 6570th 
Air Base Croup operates and maintains Brooks AFB and provides support to AMD's Air Fores School of Aerospace Medlcino 
and Wilford Hall United States Air Force Medical Cvnter.  Support is slso provided to the Headquarters, Air Force Hurtan 
Resources Laboratory, the United States Air Force Occupational and Environmental Health Laboratory, HO. USAF Medical 
Service Center, and the 6906 Electronic Security Squadron* 

(U) RELATED ACTIVITIES:  AMD related activities are Aerospace Biotechnology (Program Element (PE) 62202F), Personnel 
Utilization Technology (PE 62703F), Satellite Control Facility (PS 3511ÖF), Ocher Health Activities (PK 877UF), and 
ACS Telecommunications and General Support (PE 65304F):  PE 86761F, Education and Training - Health Care; ?E 87711F, 
Care In Regional Defense Facilities; PE 87794, Real Property Maintenance Activities - Health Care; PE 87795F, Base 
Communications Health Care; PE 89732F, Off Duty and Volunteer Education Programs; PE 27593F, Chemical Biological 
Defense; PE 91515F, Offlcisl representation; PE 38716F. Other Personnel Activities, PE 87792F, Station Hospitals and 
Medical Facilities; PE 87715F, Dentsl Csre ActivUl*   .'E 65898F, Management Headquarters. 

(u> WORK PERFORMED BY:  Aerospace Medical Divialon Brooks AFB, TX.  Major contracts IncloJe:  DIV Laundry Dry Cleaning, 
Antonio, TX; San Antonio Real Property Maintenance Agency (SAIPMA), KP Jood Service, Pasadena, Ml.; International Busi- 
ness Investments, Ssn Antonio, TX.; Puroiator Courier Service, San Antonio, TX.; Bsxar Fire *u&  Safety Co., San Antonio, 
TX.; Cordova's Display Center, San U ronio, TX.; Harolds Plumbing Co., San Antonio, TX.; anc* Hubert Müller Architect/ 
Engineering Service, San Antonio, TX. 
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Title: Aerospace Medical Dlvlslor (AMD) 
Title; Acquisition and Command Support (ACS) 

Budget Activity: Pefenae-wlde Mission Support, #6 

Project:  N/A 
Program Element:  I65806P 

DOD Mission Area: General Management Support, #471 

(Ü) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (Ü) FY 1981 and Prior Accomplishments: Not Applicable 

2. (U) FY 1982 Program: This Is an ln-house effort by the organisation cited above jfolch supports ssny program element 
and projects In the Research, Development, Test and Evaluation community, and procurement programs. 

3. (U) FY 1983 Planned Program: This is a level of effort program, the main cost of which Is for pay of personnel. 
Twenty-nine percect of the total Is for pay of personnel. The cost Increase from last year's Budget Submission is 
explained in the program element descriptive nummary. 

4. (Ü) FY 1984 Planned Program: No maj. r changes are foreseen In the nature of this eiemcnt at this time* 

'• (V)    Progr*» to Completion: This is a continuing program. 

6*  <u) Milestones:  Hot applicable 

7»  (U) Resources:  ($ in thousands) 

FY 1981 

RDT&E* 13,073 

8•  (u> Comparison With FY 1982 Budget Data: 

FY 1981 

RDT&fc* 13,367 

FY 1982 
Estimate 

13,307 

FY 1932 
Estimate 

14,483 

FY 1983 
Estimate 

14,523 

FY 1981 
Estimate 

14,SIS 

Totsl 
n  1?84   Addltionsl    Estimated 
EstLaate  to Completion Costs 

15,014   Continuing Not Applicable 

Total 
FY 1984   Additional    Estimated 
Eatlmate  to Completion Costs 

Continuing Not Applicable 

*?.*< ludrs Reimbursements 
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Project: N/A Title: Space Division (SD) 
Program Element:  I6S806F Title: Acquisition and Cocaand Support (ACS) 

DOD Mission Area: General Management Support #471 Budget Activity: Defense-wide Mlselon Support, 3*6 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: SD plans, programs, and manages systems programs to acquire space and missile 

systems, Aerospace Ground Equipment, and other subsystems and related hardware; provides for the activation and altera- 

tion of ground launch facilities; performs the functions of launch, on-orblt trackirg, data acquisition, and command and 
control of Department of Defense (DoD) satellites; tnd affects recovery of various space packages. Conducts and oanages 
standardization programs, medical activities, bloenvlronmental engineering, system safety engineering, electromagnetic 

compatibility, personnel subsystems, reliability and maintainability, configuration management, survivablllty and 
vulnerability, system* engineering, value engineering, and quality assurauce programs related to space and missile 

systems, equipment snd material. Acquires end manage* industrial facilities.  Prepirea, completes, and coordinates 
program management plans, to include management arrangement with other elements of Air force Systems Command, United 
States Air Force, DoD agencies, military departments, Government agencies, and industry. Supports and particlrates in 

Research and Davelopment and procurement and production programs established vlth North Atlantic Treaty Organisation, 
and other friendly international organisations or individual nations. Ensures efficient end effective logistic support 
of systems and equipment being developed for operational inventory and manages all pnases of material, transportation, 
transportability, supplies, maintenance, Aerospace Ground Equipment, and propellents, in support of all SD programs and 

projects. Purnlshes stsff modleal support and operates a Class B Dispensary. Provides, in collaboration with the Aero- 
space Medical Division, medicil surveillance of systems development to «insure that medical research and support require- 

ments are determined concurrently with uystee development. Discharges USA? responsibilities a- Manager of the DoD Space 
Test Program.  Provides required functional assistants to the Director of Special Projects, Headquarters USAP.  SU has 
responsibility for System Program offices, including Space Boosters snd Space Transportation Program,. Defense Dissemina- 

tion Program Satellite Data Systems, and ha« project office responsibility for approximately AO projects including 
executive responsibility for the Global Positioning Satellite Joint Program. Two major subelemsnts of SD, the Air Sorer 
Satellite Control Facility and the Space and wlsslle Test Organization *re funded as independent program element«: 
Program Element 35110P, and Program Element '/8032P, respectively. 

(»J) RELATED ACTIVITIES:  SD uses the capabilities of the Air Force laboratories, centers, rsnges sad other AFSC ln-houss 

capabilities to the maxiumm extent feasible ir> «11 phases of systems planning, development, acquisition, and test.  SD 
provides assistance to AFSC lead •aborütorles in the review eud evaluation of those Industry Independent Research and 
Dvv«»iop<aent programs related to Air Force spec' and missile systems, subsystems, aod equipment, snd acts as lead AFSC 

organisation for contractor« assigns«' Ly  Headquarters AFSC.  SD will operate end malntalu Ft KacArthcr, CA which will b* 
acquired on l Ott Wi.     Related Program Elemente are:  35110P, Satellite Control Facility;  65304F, Acquisition and 
Command Support (ACS) Telecoamutucs one snd General Support; 78032F, Western Test Range; 7bx)22P, Eattern Test Range; 
65890F, Audiovisual, and 65398F, Management Headquarters. 
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Project: N/A 
Progran Elements I65806P 
DOD Mission Area: General Management Support, #4/1 

Tltle: Space Division (SD) 
Tltla  Acquisition and Command Support (ACS) 

Budget Activity: Defense-wide Mission Support, H 

(U) WORK PERFORMED BY; Sp*ce Division, Los Angeles Ail Por-.e Station, CA, and Pt MacArthur, Cl.    K*Jor contrawtors 
Include: Trend Western Technical Corp, Los Angel«*, CA; SP*F Inc., Anaheim, CA; S4W Services Industries, Los Angeles, 
CA; Del-Jen, Los Angeles, CA; Burroughs Corp., Paoli, PA; Xerox» Torrance, CA; Ontel Corp., Flainvlev, NY; Propr.etary 
Computer Systems, Van Nuys, CA; Action Transfer Centers, Garuena, CA; Wnshingc >.» Patrol Services, Inc., Eccondldo, CA; 
Quintron Systems, Santa M*rle, CA. There are no >ther major contracts at SD funded by this program element. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS; 

1. (tl) FY mi  and Prior Accomplishments:  Not applicable 

2. (U) FY 1982 Programs This is an in-house «ffert by ehe organisation cited above which supports many program 
elements and projects in the Research, Development, Test end Evaluation community, and procurement programs. 

3. (U) FY 1983 Plannei3 Program:  Thia Is a continuing program. Hie main ro?t of which is for pay of personal.  Flfty- 
.wo percent of the total Is for p »y of personnel.  PY I9?2,'FY 1983 program effort Increases due Co the Specs Transporta- 
tion System (STS), Space Defense system (SDS), end the operation end maintenance of Ft MacArthur effect!/S 1 Oct 1982. 

4. (U) FY 1934 Planned Program:  No major changes are foreseen in the nature of this element et this time. 

5. (U) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not applicable. 

7. (U) Resources: ($  in thousands) 

FY 1981   FY 1982   FY 1983   FY 1984   Additional 
        Ei isiti  Estimate  Estimate  to Completion 

RDT4E* 34,4*7    36,119 

(U)  Comparison With FY 1982 Descriptive Summary: 

39,242 4Q,<*60   Continuing 

FY 1981   FY 1962   FY 1983   FY 1984   Additional 
 Estimate  Estimate  S^tifiate  to Complete»c 

RDT&E* 34,963 

'Exclude* Reimbursements. 

38,740 39,970 Crt-ainuin^ 

Total 
EetJmated 
O-sts  

Nor applicable 

Total 
Estimated 
Coats  

Not Applicable 
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Project: N/A Title; Argggtnt Division (AD) 
Program Element:  #65806P  TiUe: Acquisition and Command Support (ACS) 

DOD Mission Area: General Management Support, #471 Budget Activity: Def^se-wlde Mlaslon Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: The Deputy for Armament System« at the Armament division (AD), Egiin APB, FL, 

manages for the Air Fori*e the validation, development and production of air armamenta; Is responsible for the development 
test, evaluation, and logistic ouppoit or  the Sidewinder (AIM-9L/M>, Sparrow III (AIM-7P/M), SHRIKE (AGM-45B) and rh« 
Anti-Radiation Missile (AGM-Ö8, B/C/D), is responsible for the development, rest, evaluation and 1 gimics for 

dispenüirs, rockets, flares, fuzes and o her nonnuclear munitions and related support ^quipmenc, Chemical/Biological 
defense equipment, Improved Air Combat Pighter gun «ystea.8, and foreign weapon^ evaluation; provides armament systea 
prograr technical direction to contractors; establishes systems program financial objectives and coat control aanageir«nt; 

manages the acquisition of all subsystems; and incorporates n«iw or advanced technology through modification of system 
hardware. The Deputy for Advanced Mediui Range Air-to-Alr Missile Systems (AMRAAM) Is responsible fcr development and 
production of he AMRAAM. This is a Jolnl service program with the Air Force as the executive service, The Deputy for 

I'.ange Instrumentation *>yitem centrally manages the research, development and acquisition of range instrumentation syrtems 
for th.% SETTA DTW ranges end 'he Ai" Force Wide CTÄE/training ranges. The Deputy for Air Base Survival!! ity (ABS) It 
the designated Air Force central manager responsible for integrating, coordinating and controlling efforts to improve 

Mr Force capability to generate effective sorties in ths event of theater sir base attack. The Deputy for Development 
Plans manages all air armament systems conceptual phase program*; is responsible for the Nonnuclear Armament Plans 
manages el": wir armanenc eystest» conceptual phase programs; Project Vanguard, and prepares and updates the Air Force 

Nonnuclear Consum&ble Annual Analysis attrition data base.  The Deputy Is the International Systea» Focal Point and 
manages the Foreign Weapons Evaluation Program. Development Plans provides technology gufdsac«« to the Laboratories, 
establishes cadre Systems Prcg am Officer es necessary performs engineering and effectiveness studies and acts as 

Division aanager for using coaaand requlreaer.ts docuaents. 

^u* RELATFD ACTIVTTIESi    AD uses the capabilities of the Air Force Laboratories, test centers, raises, and other Mi 
Force Systems Comma it 1 la-Wous« capabilities to r.he maximum extent feasible In all phases of systems planning, develop- 
meat, acquisition and test. At)/Systea* Division functions ss AD focal point on all actions cognizant to the Joint 
Conventional Attaunitlca Prograa Group and single i-anager for conventional aunitlone activities.  Releced program eieaents 

are PI 271o2F - Tactical /ar-tJ-^rotnd Missiles; *l  3M16P - Aerial Target Drones; PI 63232F - Advene« Aerial Targets 
Technology; PE 64602F - Armament/Ordnance Development; PI 646'OF - Air Delivered L*a4 Mines; PE 64?33f - Surface Defense 
Suppression; PE 2/161F - Tacrlcal Intercept Missile«; PS I3?4iy  Defense Suppression; PE 27315F - Rapier Air Desnae 

KlssUs Systea; PE 64601F - C/B Defense Equipment; PE 64603F - Improved ACF Gun Systems; PI 99KXXI - Gun Pod; PI 63609F - 
Advanced Attack Weapons; PE n4607F - WAAM; P* 647Ö7F - Battlefield Weather Subsystem; PE 6421 IF - Advanced Aerial Taints 
Development; and PI 28OL0F - VBM Munitions.  AD/YM, related program el*«*ent3 sre PI 63370F and Pit &4314F - 4MA/AM; 

AD/il related progras elements ere PI 64735F - T»proved Capability for Operational Test *nd Evaluation (OT&JE); PI 
11837f - Strategic Training Support Equipment (SAC); and PE 27429P - Pinge Improvement Equipment. AD/XI functions as 
AD focal point for systems tcquir *»,-tua, Division Advisory Group and Scientific Advisory Board (SAB) activities and 

international Programs Focal POIJU.  Reined program elements are PI 63283P - Concept Development; PI tSiiiK - Foreign 
Weapons Evaluation, PI 63J06F Defense S«pprusslon Weapons Advanced Technology; PE ä*302F -  Defense Suppression Weapons 
Engineering Development, PE 63o0?F - Advanced Attack Weapon», and PI &4604F - Conventional Standoff Weapons. 
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Project: N/A 
Program Element: I65806F 
DGD Mission Area: General Management Support, #471 

Title: Armaaent bytstea Program Offices 
Title: Acquisition and Command Support (ACS) 

Budget Activity: Defense-icicle Mlgalon Support, #6 

(C) WORK PERFORMED BY: The Deputy for Armament Systems, Deputy for Development Plans, Deputy for AMRAAM, Deputy for 
Range Instrumentator! Systems, Deputy for Air Base Survlvabillty, Deputy for Contracting ind Manufacturing, Deputy 
for Comptroller, The Directorate of Communication and Electronics plua the Armament Division Commander and various 
sttfif elements. There are no contracts funded in this project* 

(U) PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: Discussed in individual program elements managed by AD. 

2. (U) FY 1982 Program: Discussed in individual program elements aauaged by AD. OSD directed a realignment of funding 
at A!) a a result of the redesignatlon of AD from a Test Center to a Division. This resulted in transferring the AD 
Commander and various otaff elements not directly associated with a Test and Evaluation mission from PE 65807F to PE 
65806F, effective in FY 1982. Eight-eight percent is for pay of personnel. 

3. (U) FY 1983 Planned Program: Discussed in individual program elements managed by AD. This continues the Ft 82 
level of effort. 

4-  <u> FY 1984 Planned Program: This continues the FY 1983 level of effort. 

5. (U) Program to Completion: This io a continuing programs. 

6. (U) Milestones:  Not applicable. 

7. (U) Resources:  ($ in thousands) 

FY 1981 FY 1982 
Estimate 

RDT&E* 12,246     21,099 

(U) Comparison With FY 1982 Descriptive Summary: 

FY 1981 

RDT&E* 12,129 

FY 1582 
Estimate 

21,942 

FY 1983 
Estimate 

23,275 

FY 1983 
Estimate 

22.no 

Total 
FY 1984    Additional    Estimated 
Estimate   to Completion Coat* 

23,865    Continuing Not Applicable 

FY 198* 
Estimate 

Tctal 
Additional    Estimated 
to Completion Costs  

Continuing Not Applicable 

* Excludes Reimbursements. 
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Project: N/A Title: Ballistic Missile Office (BMP) 
Program Element: »65806F Title: Acquisition and Commaad Support (ACS) 
DOb Mission Area: General Management Support #471 budget Activity* P^fenae-wl.-f.e Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: BMO planst  programs, and manages systems programs to acquire ballistic missile 
cystems, Aerospace Ground Equipment, and other subsystem* and related hardware; provides for the activation/alteration 
of missile sites and ground launch facilities. Conducts and manages standardization programs, medical activities, bio- 
environmental engineering, system safety engineering, electromagnetic compatibility, personnel subsystems, reliability 
and maintainability» configuration management, survivsMHty and vulnerability, systems engineering, value engineering, 
and quality assurance programs, related to missile systems, equipment and material. Acquires and manages industrial 
facilities. Prepares, completes, and coordinates program management plans, to include management arrangements with 
other elements of Air Force Systems Command, United States AU Force, Department of Defense agencte«, military department 
Government agencies and Industry. Supports and participates in  Research and öevelopaent and procurement and production 
programs established with North Atlantic Treaty Organization, and other friendly international organizations or individ- 
ual nations. Ensures efficient and effective logistic support of systems and equipment being developed for the 
operational inventory aiwd manages all phases of material, transportation,, transportability, supplies, maintenance, 
Aerospace Ground Equipment, and propellents In rupport of all BMO programs and projects. Discharges USA? responsibility 
as  Manager of the DoD Advanced Missile Reentry Systems program. BMO has responsibility for the Minuteman and Mlssile-X 
Program Offices. 

(*J) RELATED ACTIVITIES: BMO uses the capabilities of the Air Force laboratories, centera, ranges, and other AFSC 
in-house capabilities to the maximum extent feasible in all phases of systems planning, development, acquisition, 
and test. Related Frogram Element is 65304F, Acquisition and Comrvad Support (ACS) Telecommunication«. 

(U) WORK PERFORMED BY:  Sallistic Missile Office, Ncrton AFB, CA.  There are no major contracts at BMO funded by this 
program element. Minor contractual effort Is provided through host base support contract. 

(U) PROGRAh ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U) FY 1981 and Prior Accomplishments: Not applicable 

2-  <u) FY 1982 Program: This is an ln-hou*e effort by the organization cited above which supports many program 
elements end projects in the Research, Development, Teat and Evaluation community, and procurement programs. 
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Project: N/A 
Program Element: I65806F 
DOD Mission Area: General Management Support, #641 

Title: Ballistic Missile Office (BMP) 
Title: Acquisition and Commaau Support (ACS) 

Budget Activity: Defense-wide Mission Support, #6 

3. (I) FY 1983 Planned Program: This is a continuing program, the main cost of which is for pay of personnel. 
Eight-six percent of the total is for pay of personnel- Increased effort will be on the Mlsalle-X program, 

4  (Ü) FY 1984 Planned Program: No major changes are foreseen In the nature of this element at this time. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not aprlicable 

7.  (U) Resources:  ($ in thousands) 

FY 1981 

RDT&E* 7,685 

8.  (U) Comparison With gY 1982 Descriptive Summary: 

FY 1981 

RDT&E* 7,278 

♦Excludes Reimbursements 

FY 1982 
Estimate 

7,722 

FY 1982 
Estimate 

7,960 

FY 1983 
Estimate 

8,362 

FY 1983 
Estimate 

8,045 
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FY 1984 
Estimate 

8,695 

FY 1984 
Estimate 

Tot«! 
Additional    Estimated 
to Completion Costs 

Continuing Not Applicable 

Totil 
Additional    Estimated 
to Completion Cost*  

Continuing Hot Applicable 
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FY 1983 ÄDT&E DESCRIPTIVE SUMMARY 

Program Element: #6530?F 
DOD Mission Area: Hajor Ranges and Test Facilities, #451 

(Ü) RESOURCES (PROJECT LISTING);  ($ in thousands); 

Title: Test and Evaluation Support 
Budget Activity: Defense-vide Mission Support, #6 

Project 
Number  Title 

TOTAL FOR PROGRAM BLECKT 

Total 
FY 1981   Vt  1982   FY 1983   FY .1.934   Additional    Estimated 
Actual    Estimate  Estimate  Estimate  to Completion Costs 

334,687   360,773   354,273   383,229   Continuing    Not Applicable 

2109 
2110 
2111 
2x12 
2114 

Arnold Engineering Development Center 108,929 116,859 125,734 130,246 Continuing 
Western Space and Missile Center        650 2,900 0 0      0 
Armament Division                 102,033 101,408 100,739 106,749 Continuing 
Air Force Flight Test Center         77,624 85,924 86,565 100,357 Continuing 
4950th Test Wing                   45,451 53,682 41,235 45,877 Continuing 

Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 
Not Applicable 

<u> BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides resources for operating the above Air Force 
Syste s Command test activities vhlch are part of the Department of Defense Hajor Range and Test Facility Base (MRTFB). 
Operation of the activifiej Includes both technical and base support functions* These activities provide test and 
valuation support to the Air Force, other Services, Government agencies, and commercial companies* Many capabilities 

possessed by the test activities are unique and cannot be found elsewhere* 

(U) BASIS FOR FY 1983 RDT&E REQUEST: The program supports the operation and maintenance of the RDT&E activities and 
Includes civlllrn pay, travel, transportation, rents, communications, utilities, contractual services, supplies and 
equipment. Past history, projected workload and use of approved inflation indictee form the basis for this cost esti- 
mate. The FY 83 Program decrease is due to transfer of major improvement and modernisation programs to Program Element 
(PE) &4755F, Improved Capability for Development lesi and Evaluation for improved management visibility.  In addition, 
beginning in FY 83, funds for operation, maintenance» improvement and modernization of the facilities of the 6585th 
Test G.oup, Holloman AFB, MM, are transferred to PE 65708F. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

FY 1981 

Total 
FY 1982   FY 1983   FY 1984   Additional    Estimated 
Estimate  Estimate  Estimate  to Completion Coots 

RDT&E 

I W    OTHER APPROPRIATION FUNDS: 

Military Construction 

326,237   365,500     TBD 

?2,950        0    63,020 

Continuing Not Applicable 

21,067   Continuing    Not Applicable 
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Program Element: I65807F Title: Teat and Evaluation Support 
DOD Mission Area: Major Ranges and Test Facilities, #451 Budget Activity: Defense-wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: This Program Element resulted from consolidation of thiee Program Elements 
in FY 1975: "o3301F - Space and Missile Test Center (SAMTEC); 65802F - Arnold Engineering Development Center (AEDC); 
and 6580)F - Development and Test Support which included the Armament Development and Test center, now the Armament 
Dlvipion (AD), the Air Force Flight Test Center (AFFTC) and the Air Force Special Weapon« Center (AFSWC), now part 
of the Air Force Weapons Laboratory (AFWL). Also effective in FY 1975, all test activities in this Program Element 
began to earn direct cost reimbursements from test and evaluation customers under the uniform funding policy estab- 
lished by Department of Defense Directive 3200.11. During FY 1977 an analysis was conducted en the Western Space 
and Miesile Center (WSMC) workload which determined the majority of programs supported were operational. Effective 
in FY 1979, WSMC operations were funded in the operation» and maintenance appropriation. 

(U) RELATED ACTIVITIES: The test activities provide test and evaluation support to Air Force programs and those of 
other Services and Government agencies. Examples include the Air Force Air Launched Cruise Missile, F-15, F-16, 
MX, Inertial upper Stage and National Aeronautics and Space Administration Space Shuttle. Additional related activit- 
ies are covered under each project. 

HI) WORK PERFORMED BY: AEDC, Arnold AFS, TN; AD, Eglin AFB, FL, AFTC, Edwards AFB, CA; and tho 4950th Test Wing, 
Wright Patterson /FB, OH. Major contractors performing work at each center, sho*n in parenthesis- include: Arnold 
Research Organization, Inc., PAN AM World Service* and Calspan Field Services, Inc. (AFDC); VITRO Services and RCA 
Missile and Service Division (AD); Dynalectron Corp (6585 Test Group); and Kentron International (AFFTC). 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:  See attathed project descrlptionc. 
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Project:  #2109 Title: Arnold Engineering Development Center (AEDC) 
Program Element:  #65807F Title: Teat and Evaluation Support 
DoD Mission Area: Major Ranges and Test Facilities, #451      Budget Activity: Defense-vide Mission Support, #6 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: AEDC provides ground environment test support for Air Force aeronautical, 
missile and space programs such as Minuteman, M-X, F-15, F-16, Air Launched Cruise Missile, Advanced Strategic Air 
Launched Missile and Advanced Ballistic Reentry Systems, as veil as for other Service, Government agency and industry 
programs. The center has three facility complexes encompassing wind tunnels, altitude rocket cells, aeroballlstic 
ranges, altitude engine cells, space chambers and required support and administrative facilities. The test facility 
complexes are: Von Karman Gao Dynamic Facility which performs aerodynamic testing of scale models of aircraft, misst)e 
and space systems freu Mach 1.5 to 10, testing of large and full-scale satellites, sensors and space vehicles in a 
simulated space environment and tests of projectiles (both high performance *nd conventional gun) at various altitudes 
and reentry conditions; Engine Test Facility which provides altitude environmental testing for aircraft, missile and 
spacecraft propulsion systems including turbo Jets, turbofans and both liquid and solid propellent rockets; and Propul- 
sion Wind Tunnel Facility which provides tests of large-scale models, and in some cases, full scale engine inlet com- 
binations, ddssiles and t pace boosters together with their propulsion systems at Much numbers from 0.5 to 4.5. This 
national test center is used to evaluate aerospacs systems, hardware, concepts and prototypes in simulated operating 
environments. These test complexes are used to assist in obtaining an optimal design, evaluation and certification 
of performance and acceptance of hardware by providing accurate data at sinisus cast* 

(0) RELATED ACTIVITIES: Ine Center also supports programs of the National Aeronautics and Space Administration such 
as Space Shuttle, the Army Ballistic Missile Division and the Navy, as well as technology support to the Department of 
Energy. The Center's facilities are national assets that provide unique test capabilities not available elsewhere. 

(U) WORK PERFORMED BY: The AEDC Commander and his stv ff provide the overall planning, programming, funding and 
administration of AEDC. The operation of the test facilities and support activities at AEDC is performed by operating 
contractors. Approximately 80 percent of the AEDC institutional budget is used for the operating contracts. 
AEDC is operated and maintained by three operating contractors, one for each of three function areas. ARO, Inc 
(Sverdrup, Inc) is responsible for propulsion testing, including activation and operation of the Aeropropulslon 
Systems Test Facility. CALSPAN Field Services, Inc, a subsidiary of Calspan Corporation is responsible for Aerospace 
Flight Dynamics Testing (all other testing).  PAN AM is responsible for the mission support functions. Other 
contractors working or special tasks include: Grumman Data Systems, Bethpage, NY; Westinghouse, Sunnyvale, CA; 
Dftvlel, Mann, Johnson & Mendenhall, Los Angeles, CA; Brown Boverl, Switzerland; Sulzer Brothers, Switzerland; 
\*el Johnson, San Fransisco, CA; Mosser, Bethleham, PA; Clow Corp, Chicago, IL; Rotoflow Corp, Los Angeles, CA; and 
Carrier, Syracuse, NY. 
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Project:  #2109 title: Arnold Engineering Development Center (AEDC) 
Program Element: #65807 Title: Test and Evaluation Support 

DoD Mi8sion Area: Major Ranges and Test Facilities, #451      Budget Activity: Defense-wide Mission Support, #6 

flJ)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 and Prior Accomplishments: AEDC has provided vital environmental test support to  moat of the 
national aerospace system development progrjas auch as the F-15, F-16, B-lf A-10, F100/F101 Engine Model Derivative 
Program (EMDP), F-5E, Advanced Ballistic Reentry Systems (ABRES), F-lll, Mlnuteman, Inertial Upper Stage (IUS), Titanv 
Air Launched Cruise Missile (ÄLCM), Advanced Strategic Air Launched Missile and the NAVSTAR satellite. Major direct 
support for environmental testing was provided for advanced surveillance devices, aerospace propulsion and flight 
dynamics and munitions development. Additional support was provided to Air Force Logistics Command (AFLC) for engine 
baseline performance and trending. Congressional approval was issued in 1977 for construction of the Aeropropulsion 
Systems Test Facility, a national test facility capable cf simulating altitude flight conditions for integrated 
aerodynamic and propulsion teste of very s.arge aircraft ei.%Jnes. Construction is progressing towards an Initial 
Operational Capability (IOC) in FY 1985. 

2. (U)  FY 1982 Program:  Major dir«»rt support for environmental testlag is being provided for the F-16. ALCMfc 
Advanced Medium Range Air-to-Air Missile (AMRAAM), Wasp, IUS, ABRES, and Missile-Experimental (MX).  Support will 
also be provided to the AFFDL, as wall as to the Air Force Aeropropulsion Laboratory, Rocket Propulsion Laboratory 
and Armament Division.  Support to Air Force Logistics Command, Aray, Nuvy, and National Aeronautics and Space 
Administration (NASA) will continue. F100 Engine Component Improvement Program testing will be conducted as well 
as tests for F101 Derivative Fighter Engine development. Magnetohydrodynamlc technology and test support will be 
provided to the Department of Energy.  In order to provide the bes* possible test data at minimum cost AEDC will 
maintain its continuing effort in developing technology and instrumentation to improve ar.d modernize its existing 
capabilities.  AEPC will initiate the true test center concept approach to testing. This concept permits more 
government involvement in test planning, conduct, data acquisition and analysis. 

3. (U) FY 1983 Planned Program;  The Center »ill continue to bt &  prime contributor to the successful development 
of Department cf Defense and NASA aeronautical, missile and space systems such as ABRtS, Advanced Medium Range Air-to-Alr 
Missile, Wide Area Anti-Armor Munition, Space Shuttle, MX, F-16, stores reparation testing and ALCM. Aerodynamic testing 
programs will be conducted for the Foreign Technology Division.  Additionally, AEDC will provide support for other 
Services, such as the Navy and Army, and commercial companies. Magnetohydrodynamic technology support to the Department 
of Energy will continue. 
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Project:  #2109 
Program Element: #65807 

DOD Mission Ares: Major Ranges and fast Facilities, #451 

4. (U) FY 1984 Planned Program; The statements in paragraph 3 also apply in FY 1984 

5. (U) Program to Completion.' Tikis is a continuing program« 

6. (U) Milestones: Not applicable. 

7. (U) Resources;  ($ in thousands) 

Title: Arnold Engineering Development Center (AEDO) 
Tltl«. Test aad Evaluation Support 

Budget Activity: Defense-vide Mission Support8 #6 

FY 1981 
Actual 

RD7«.E* 108,921* 

8.  (Ü) Comparison with FY 1982 Budget Data; 

IX  1981 

RDT&P* 

♦Excludes Reimbursements 

FY 1982 
Estimate 

116,859 

FY 1982 
Estimate 

105,889   117,559 

FY 1983 
Estimate 

125,734 

FY 1983 
Estimate 

TBD 

FY 1984 
Estimate 

130,246 

Total 
Additional     Estimated 
to Completion  Cost ^^  

Continuing Hot Applicable 
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Project:  #2110 Title: Western Space and Missile Center (WSKC) 
Program Element; I65607F Title: Test and Evaluation Support 

DoD Mission Areal"* Major Rangei and Test Facilities, #451      Budget Activity: Defence-wide Mission Support, #6 

(U) DETAILED BACKGROUND AND ASCRIPTION: The WSMC operates the Western Test Range (WTR) which provides range tracking, 
data acquisition, and flight safety support for all aeronautical flights, and ballistic missile and space »ystems 
launches from Vandenberg AFB, CA. Tht* WSMC operates an integrated system of radars, optical tracking instruments, tele- 
metry receivers, range safety command deatruct transmitters, computers, and data transmission and display equipment. 
Operating sites include: Vandenbetg AFB and Pillar Pt, CA ana Wheeler AFB, Molokal »nd Kaena Pt, HI. These funds pro- 
vie"-* for new range Instrumentation research end development at a test raufte whose funding is predominately operations 
?nd maintenance (O&M), The remainder of WSMC/WTR funding Is in Program Element 78032F. 

(U) REUTED ACTIVITIES: The WSMC provides common range support for: Strategic Air Command (3AC) ballistic missile 
operational testing; Air For:e Space Division polar orbit cad Ballistic Missile Office ballistic reentry vehicle 
launches; other Department of Defense sponsored range users; the National Aeronautics and Space Administration 
polar orbit launches; on-orbit tracking of satellites launched from the Eastern Test Range; and support to the Navy 
Pacific Missile Test Center. Funds for WSMC Defense Communications Services and other leased communication services 
are carried under Program Element 7tf034F. SAC provides host base services to WSMC at Vandenberg AFB. The aajority 
of funding for WSMC/WTR la in PE /8032F. 

(U) WORK PERFORMED BY:  Mr F*>rce management is under the Air Force Western Space and Missile Center, Vandenberg 
AFB, CA. Major contractors are:  Federal Electric Corporation, Division of International Telephone and Telegraph, 
Paramus, NJ, provides oprraMon and maintenance of range Instrumentation; Aisroneutronic-Ford Corporation* Fort 
Washington, PA, operates the Vandenberg AFB, Precision Measurements Equipment Laboratory; Computer Science* Corpor- 
ation, Los Angeles, CA, provides computer engineering technical services; and Loglcon, Inc., Torrance, CA, provides 
verification and validation of flight safety computer programs. Other contractors Include:  Blonctlcs, Hampton, 
VA; Science Applications Inc., LaJolla, CA; Southern Pacific Transportation Company, San Frrnciaco, CA; and Xerox 
Corp, Los Angeles, CA. 

(U)  PROGRAM ACCOKPLISHMENTS AND FUTURE PROCRAMS: 

1.  (U) FY 1931 and Prior Accomplishments:  WSMC assumed responsibility for intercontinental ballistic missile 
and space vehicle range support functions from the Navy on * February 1965.  The FY 1966 program provided for the 
consolidation and integration o* range operations snd the establishment of a communications center at Wheeler AFB, 
HI. The Ft  1969 program provided for the installation of new mid-course tracking radar in the Hawaiian Islands and 
centralization o. telemetry and peripheral equipment and data handling, processing, and display. The 1970 through 
1974 programs provided for development of a new terminal/reentry support alte In the Phoenix Islands for Strategic 
Air Command operational testing of  the Miuuteman III, Instrumentation improvement modifications to range ships, a 
tracking accuracy improvement modification of the WSMC radar in Hawaii, major upgrading of the WSMC telemetry capa- 
bility, acquisition of inst ruaentat ion  to support the Mlnuteman III Operational Base Launch program at Van<<fenbsrg 
AFB, CA, initiation of development ot an unattached scoring system, new range safety 1igltal Instrumentat ion Radar 
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Ptoject:  #2110 
Program Element:  #65807 

DcD Ml 8 a Ion Area: Major Range«: and Teat Facilities, #451 

Title: Western Space and Missile Center (WSMC) 
Title: Test and Evaluation Support 

Budget Activity: Defense-wide Mission Support, #6 

and continued ainlmam essential Improvements to range Instrumentation and communications* Support to the Airborne 
Warning and Control System and B-l programs began in FY 1976-1977 and added to WSMCa Development Test and Evaluation 
(DT&E) workload. Kinuteman III testing increased significantly in FY 1977 to support Improved Guidance, Missile Pre- 
cision Measurement System and MK-12A Reentry Vehicles DT&E requirement». 

2. (U) FY 1982 Program: The $2.9 million RDT4E for FY 1982 will be used for design and hardware/software develop- 
ment for the MPS-36 Antenna Improved Feed, Command Control Transmitter Secure Coding System, Deployment Happing Instru- 
ment and Global Positioning System - Sonobuuy Miasll* Impact Location System (GPS-SMILS). Studies of GPS applicability 
to time, space, position information will also be performed. 

3. (U) FY 1983 Planned Program:  Funding to complete GPS-SMILS is transferred to PE 64755F  All other programs 
sre completed. 

4. (U) FY 1983 Planned Program:  Not Applicable. 

">.  (U)  Program to Completion:  WSMC instrumentation development will be funded lu PE 64755F beginning in FY 83. 

6. (U) Milestones:  CPS-SMILS Initial Operatiom-1 Capability In FY 86. 

7. (U) RESOUkCES:  ($ in thousands) 

FY 1981 
Actual 

RDT&E* 600 

8.  (U) COMPARISON "TTK FY 1982 BUDGET DATA: 

FY 1981 

RDT&E* 

* Excludes Reimbursements 

600 

FY 1982 
Estimate 

2,900 

FY 1982 
Estimate 

2,900 

FY A983 
Estimate 

FY 1983 
Estimate 

Total 
FY 1984   Addftio-ai    Estimated 
Estimate  to Completion Cost  

0       0       Not Applicable 
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Project:  #2111 Title: Armament Dlviaion (AD) 
Program Element: #65c*07F Title: Test and Evaluation Support 

DoD Mission Area: Major Ranges and Test Facilities, #451        Budget Activity:  Defense-vide Mission Support, #6 

(Ü) DETAILED BACKGROUND AND DESCRIPTION: AD Is the kost organltatlon at Eglin APB, FL and Is the prime Alt Force 
organisation charged with nonnuclear armament development. As of 1 October 1979, AD (fonaerly Armament Development 
and Test Center) became a full product division.  In this role, AD: accomplishes engineering development, test, evalua- 
tion and initial acquisition of Air Force nonnuclear munitions; acts as the focal point for munitions integration 
in aeronautical systems; conducts and supports Air Force weapons effectiveness testing, electromagnetic warfare 
testing, electronic« surveillance and control testing, aeronautical system« testing; operates the 6585th Test Group's 
Central Inertial Guidance Facility (CIGTF), the 50,000 foot precision rocket sled track, the Radar Target Scatter 
Facility (RATSCAT) and sponsors all Air Force program« using the Army's White Sand« Missile R«.nge; «nd support« and 
participate In the United State« Air Force, Department of Defense (DoD), and other governmental cgency teat «nd 
evaluation program«, as required. Eglin encompasses 734 square mile« oi land and a 44,000 square mile Gulf Test 
Range extending 400 miles south into the Gulf of Hexlco. AD conducts more than 400 test projects per year with the 
emphasis in the field of conventional munitions.  To carry out this program, AD utilizes 42 aircraft and over 50 
instrumented test areas, sites, and ranges. The range« are divided into four categories:  Armament Systems Test 
Environment (ASTE), Electromagnetic Test Environment (EMT5), Multipurpose Resource« (MPRs) and the Water Test 
Areas (WTAs). The teat and -valuation effort end base operational support requirement are funded under this Progra« 
Element.  The Acquisition and AD Staffs are funded under Program Element 65806F. 

(U)  RELATED ACTIVITIES:  AD supports the Air Force nonnuclear munitions development programs concerning advanced 
development, engineering development and initial production of nonnuclear munition« until transition to the Air 
Force Logistics uoiaaand.  Test support is also provided to o'her Services «nd Government agencies.  The Air Farce 
Climatic Laboratory at Eglin AFB provide« environmental testing for weapon systea program« of DoD.  Related and 
complementary work i« accomplished at the Air Forca Flight Te«t Center» Arnold Engineering Development Center, Space 
and Missile Test Organisation, all in Prograc Element 65807F Test and Evaluation Support; and the Product Divisions 
of PE 65806F, Aquisltion and Command Support. 

(U)  WORK PERFORMED BY:  The AD Commander and his staff provide the overall planning, programming, funding «nd 
administration of Armament Division, Eglin AFC, jflU The operation of the range f«cl1ltlea is accomplished by « 
contract with VITRO Service«, Division of Automation Industrie«, Inc., Ft. Walton Beach, FL. Other contractors 
Include:  Dynilectron, Washington, B.C.; Transit Services, Tanvllle, AL; Falls Janitorial Services, Birmingham, AL; 
TDS Service«, Norcra**, CA; Kinetic Builder«, Port Walton Beach, FL; Gulf Electric, Crest view, FL; Digital Equipment, 
Pensacola, FL; and Control Data Corp.» Ror.kvi.lle, MD. There *»re approximately 100 additional contracts divided 
among ove:- 45 ether contractors* 

(U}  PBCGRAM ACCOMPLISHHEWTS AND FUTURE fROCRAMSi 

i-  (0) ft 1981 and Prior AecompJ UhsMtwg«:  AD'» Eglin «ctivltie« have primarily included the engineering 
develop»* nt, test and evaluation and initial acquisition of nonnuclear munition« «nd TIE of electromagnetic warfare 
i(i«n-um«aLA: Ion.  The 6585th Test Croup at Hoiloman ha« operated the Centra? Inertial Guidance Te«t Facility, the hljjh 
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Project:  »2111 

Program Element:  I658Q7F 
DOD MI••ion Are«: Major Range* and Tect Facilities, #*51 

Title: Armament Division (AD) 

Title: Teat and Evaluation Support 
Budget Activity: Defease-wide Miaalon Support, »6 

speed teat track, target drone« and the Radar Target Scatter Facility. In addition, AD supported the collection, 
reduction, analysis and evaluation of precise teat data and the preparation of technical reports» Major «reap HI 
systems supported by AD during FT 1981 included the F-ill Seek Eagle, F-15 Tactical Electronic Warfare Systen (TEWS), 

F-16 Seek Eagle, PAVE MOVER, Low Level Laaer Guided Bomb (LLLGB), WAAM, IE Maverick, AIM-7M, AIM-9M and Advanced 
Medlam Range Air-to-Aii Missile (AMRAAM). 

2. (It) FY 1982 Program.  Fiscal year funds are uaed for the following purposes on a continuing basis:  opt rate, maintain 
and upgrade the highly Instrumented 734 square mile teat complex at Eglin AFB, PL; conduct and support testing lr 
the areas of Air Force nonnuclear munitions, electromagnetic warfare, and miaalles and munitions/aeronautlea? aystes 

integration; operate, maintain and upgrade the Central Inertlal Guidance Teat Facility, High-Speed Test Track and 
Hrtd.r Target B&ckscatter Facility at Holloman AFB, KM; support United States Air Force, Office of the Secretary ot 
Defense and other Government sgencles in test programs, aa required; provide administrative, logistical and technical 

support to approximately 10.000 assigned tenant personnel.  Realignment of spaces at AD frem 6S807F to 63806F reduced 
the program by $9.1M for FY 82. 

3. (G) FY 1983 Planned Program:  Many of the FY 1982 efforts will continue.  Typical programs requiring support will 
Include Advanced Guidance Technology, F-16 Seek Eagle: F-15(TEWS), Low Level Delivery System (LLDS); Advanced Medium 
Range Air Missile (AMRAAM) ai.d Wide Area Anti-Armor Munition (WAAM).  The operations, maintenance, improvement and 

modernization fundinj for the 6585TC at Hollomar. AFB, NM, will oe transferred to PE 6S708F in FY 83. 

4- <u> r:  1984 pl»*»"«d Prograa:  Many of the FY 1982 efforte will He continued. 

» *• ^ Program to Completion:  This is a continuing program. 

6. (Ü) Milt-fctoaea:  Not applicable, 

/. (U) Resources:  ($ in thousands) 

r\  1981 
Actual 

RDT4E* 102,03T 

8. (U)  Comparison with FY 198? Budget Data: 

FY 1982    FY 19ZI FY 1984 

Eeti.^ate   Estimate   Estimate 

RDTiE* 

'Excludes Reimbursements 

FY 1981 

16M89 

FY 1982    FY 1983 

Estimate   Estimate ~m— 

Add.'tionai 

to Completion 
Continuing 

Total 
he litaafed 
Coat      
Hot Applicable 
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Project:  #^1X2 
Program Element: #65807p 

DOD Mission Area: Major Ranges and Test facilities, #451 

Title: Air Porce Flight Test Center (AFFTC) 
Title:  Test and Evaluation Support 

Budget Activity: Defense-vide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The AFFTC conducts and supports tests of aircraft and aircraft system*, «ero- 
spa-o research vehicles, remotely piloted vehicles, cruise missiles and parachute delivery/recovery systems. Major 
weapon systems undergoing testing at Edwards AFB, CA, include the A-10, F-15, B-l and Air Launched Cruise Missile. 

The 6514th Test Squadron at Hill AFB, UT, conducts tests of remotely piloted vehicle systems and the Ground Launched 
Cruise Missile using the Utah Test and Training tonge to evaluate research, tactical and reconnaissance drone systems 
for military applications.  Air Force parachute testing is the responsibility of tha 6510th Test Wing. The *'FTC 
a'so operafes the United States AJr Force Test Pilot School which annually trains 50 Department of Defense, allied 
and contractor test pilots and flight test engineers. 

(U) RELATED ACTIVITIES: The AFFTC provides facilities and support to the National Aeronautics and Space Administration 
CN'ASA) Hugh L. Dryden Flight Research Center (DFRC) and to the United states Army Aviation Engineering Might Activity, 

major tenants at Edwards AFB,  The NASA DFRC programs Include the Space Shuttle and Tranaonlc Aircraft Technology. 
The Army programs Include helicopter systems testing at Edwards AFB and a high elevttlon test complex near Bishop, 
CA. The AFFTC also provides administrative and limited test support to the Air Force Rocket Propulsion Laboratory 
(AFRPL) located 15 milea east of the main base complex.  The AFRPL programs include testing of rocket motors, nozzles 
and propellants. Other Government agencies receive AFFTC test support as required. 

(l'> WQRX PERFORMED BY:  Most of the t£sts and supporting activities are done by Air Force military and civilian person- 
nel. The AFFTC provides facility and limited admlnlstrstive support to NASA DFRC, the Army and to tenant contractor 
organizations.  It also provides full administrative support to the Rocket Propulsion Laboratory. However, all tenant 

organizations provide for their own direct maintenance.  Kentron International, Dallas, TX, Is the major range contractor 
for the Edwards Flight Test tange. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

I- (10  FY 1981 fand Prior Accomplishments:  The AFFTC has been the center of aircraft and resesrch vehicle flight test 
for many years because of its unique features«-  excellent firing weather, large restricted airspace a»d the availability 

of natural dry !akebed runways.  Programs which have undergone development testing at Edwards AFB in   te the F-105, 
XB-70^ F-4, fF~12, the P-lll and the C-5A.  Jointly, with NASA, the Air Force has tested the high altitude hypersonic 

X-n research vehicle and the X-24 A/B lifting bodies.  The ALCM flyoff was completed In FY 80.  B-32 0AS and and 

F-l flight testing were completed In FY 81.  CkXM testing was begun ss was support of B-52 Improvement programs. 
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Project:  #2112 

Progran 
POD Mission Ares: 

am Element:  #65807? 
Major Ranges snd Test Facilities, #451 

Title:  Air Force Flight Test Center (AFFTC) 
Title:  Teat snd Evaluation Support 

Budget Activity:  Defense vide Mission Support, #6 

2. (U) FY 198? Program:  Testing is continuing on the A-10, F-15, F-16, B-l and B-52 programs.  The F-16 Delts Wing 
progrsm starts up In 1982 with flight demonstration scheduled for July. The F-16 Advanced Fighter Technology Integration 
Program also starts this year and will continue into FY 83. Ground Launched Cruise Missile testing is ongoing. The 

B-52 Improvements snd ALCM te* ing continue. Various technology bane programs are being tested including such program?» 
as the F-15 Integrated Flight Fire Control System. Orbits! flight tests snd landings of the Space Shuttle are being 
conducted by NASA with Air Force participation.  Preparation for the B-lB, F-16 Delts Wing snd Lev Altitude Navigation 

anr1 Targeting Infrared System for Night (LATIRN) progress is ongoing. 

3. (U) FY 1983 Planned Program:  The B-lB will be teoted. Vsrious A-JO, F-16 snd cruise missile psogr/ma will 

continue throughout FY 83.  F-16E Delta Wing DT4E continues snd the F-16 Multl Stag«* Improvem«.i£ Program testing 
will begin. The ASAT and LANTIKN programs begin testing in FY 83. Vsrious cruise missile test programs will continue 
throughout FY 83-  Edwards will continue to be involved An the Space Shuttle program both ae the prlsw landing site 

and then as the back up landing site.  Preparation for flight testing of the UH-60 and NCT will be ongoing. 

4. (Ü) FY 1984 Planned Program:  FY 1984 la the beginning of a surge period In flight testing  All the progrsm« in 

FY 83 will continue through FY 1984.  In sddition, flight testing of the UH-60 ind Next Generstion Trsinet will begin. 

5. (U) Program to Completion:  This Is a continuing program. 

6. (U) Mileftones:  Not applicable 

7. (U) Resources:  ($ in thousand») 

FY H81 
Actual 

FY 1982 
Estimate 

KDT6E* 7 7,62*       85,924 

8. (U) Comparison With FY 1982 Budget Data: 

FY 1981 

RDTsE* 75,995 

'Excludes reimbursements 

FY 1982 
Estimate 

86.464 

FY i983 
Estimate 

86.565 

H 1983 
Estimate 

FY 1984 

Estimate 

100,357 

Additional 
to Completion 

Continuing 

Total 

Estimated 

Costs 

Not Applicable 

TBO 
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Project: 12114 Titie: 4950th Test Wing 
Program Element: £65807? Title; Test and Evaluation Support 

Ö0D Mission Area: Major Ranges and Test Facilities, #<*51        Eudget Activity: Defense-vide Mission Support, H 

(U) DETAILED BACKGROUND A tt> DESCRIPTION: The '>950th Test Wing, Aeronautical Systems Division, Wright-Patcerson Air 
Fo-rc^ Base (AFB), OH, performs flight t*st« of aircraft and airborne systems, supports space vehicle tracking for 
the Space Division «nd other DtT and National Aeronautics and Space Administration agencies, and operates the Air Force 
Syl5teas Command's (AFSC) major Clast II aircraft modification facility * Flight tests have varied from evaluations of an 
airborne sidi.-firlng cannon to investigation of dtate-of-the-art airborne laser systems and night attack sensors. The 
Wing has the capability to conduct full-scale engineering evaluations, airborne Instrumentation and data reduction., 
Class II aircraft modification and extensive technical photo documentati^. Staging out of 25 overseas baues, the 
Advanced Range instrumentation Aircraft (ARIA) fleet of seven aircraft provide telemetry support for NASA and DoD missile 
launches out of Cape Kennedy, FL, and Vandenberberg k?B, CA. Tht Deputy Commander for Aircraft Modification accom- 
plishes mechanical and electronic modifications to AFSC test aircraft to support flight test programs. Fabrication 
(support la also provided to the Air Force Wright Aeronautical Laboratories. The Wing posseses functional managerial 
responsibility for Class XI Aircraft Modification policy throughout AFSC. 

(U) RELATED ACTIVITIES: The 4950th Test Wing supports DoD, NASA and allied programs. 

<u) WORK PERFORMED BY: Air Force personnel (55 percent civilian) accomplish 95 percent of the workload of *he 
4950th* The remaining work is covered by contracts which total $4.0 million. Major contractors include Digital Equip- 
ment Corporation of Dayton, OH, which performs computer maintenance; Bendix Corporation of Columbia, MDk which provides 
ARIA instrumentation maintenance, E-Systems of Greenville, TX, Hayes International Inc., of Birmingham, AL, Technology 
Inc. of Dayton^, OH, and Systems Research Laboratory of Dayton, OH which provides supplementary engineering design 
and aircraft modification instillation« Fifteen percent cf the 4950th s 10,000 annual flying hours ar in support 
of ARIA missions. The rest are flown for other tests, support and proficiency training. The fabrication and Claps II 
aircraft modification workload consumes 350 man-years of direct labor effort annually. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

i. (U) FY 1981 and Prior Accomplishments: Th* »950th Test Wing was designated a Major Test Facility in November 1975 
and was placed within the purview of DoD i)lrect*vi» 3200.11, the directive which governs the use, management and operation 
of major DoO ranges and test facilities. Oome ot the recent accomplishments in the flight test program *re the develop- 
raen of the Infrareu Warnlag Receiver, Pulse toppler Map Match Navigation System, Long Range Electro Optical Reciever, 
Coherent Emitter Location Teat, SEEK TALK, B-5'.* Companion Trainer Aircraft, Airborne Laser Communications System, Aiitrcrn 
laser Laboratory, Tactical Blstatlc Radar and Long Range Passive Location System* El|ht F-4Es, three ARIA, and one CH-3 
Helicopter were «odlfied in support of the high priority Air Lauiched Cruise Missile (ALCM) program« The ARIA have 
supported such prog?*»« as Apollo, Venus and Pioneer for NASA; Titan III'J, Atlaa-Agena, and Minuteman for the Air Force; 
Poseidon and Trident for the Navy; and Pershing foi the Army- The Wing converted two EC-135B fan engine aircraft for 
ARIA support and is preparing to convert the remaining five BC-135N ÄRLA to the Boeing 7C7-320C aircraft. Seven KC-135 
SAC tankers were modified to incorporate tail floodlights for night aerial refueling operations. 
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Project: #211* 
Prograa Element:  #6!S807F 
DÖD Mission Xrea: Major Ranges and Test Facilities, #451 

Tltl-J  4950th Test Wing 
Titl«*: Teat and Evaluation Support 

Budget Activity: Defense-vide Mission Support, #6 

2. (U) F? 1982 Piogram: Soae of the flight test programs currently being supported are Infrared Properties, Aerospace 
Radio Propagation, Airborne Laser Laboratory, Aircraft Navigation System Verification, NAVSTAR, Air Launched Cruipe 
Missile, Patriot, ASC-SO SATCOM and Mark XII IFF. In addition the Advanced Range Instrumentation Aircraft (ARIA) 
are supporting various Air Force, National Aeronautics and Spcce Administration (NASA), Army and Navy programs. A 
significant improvement and modernization program is underway to update the ARIA instrumentation systems, to include 
an upgrade of airborne receivers and a Phased Array Telemetry Antenna System (APATS). The Wing will complete develop- 
ment of s Computer Aided Design (CAD) system for the Deputy Commander for Aircraft Modification. This system will 
be integrated into a total capability involving Computer Aided Manufacturing (CAM). Extensive design engineering 
effort will be expended to accomplish ehe ARIA conversion to Boeing 707-320C aircraft. 

3« (U) FY 1983 Planned Program: Continue efforts on existing programs. Support of the Combat Identification Systems, 
Electro Optical Threat Sensors and UHF Air Operations SATCDM Terminal Is also planned. The AIRA will continue to 
support future DoD and N*»SA requirements The CAD/CAM system will be used In conducting Class II aircraft modifica- 
tion projects. Work continues on Boeing 707 to ARIA conversion. 

4. (U) PY r»84 Planned Program: The 4950th Test Wing will continue to support flight teot programs. The prototype 
B707 ARIA will be complete and undjvgo flight testing. The ARIA fleet will eventually consist of six B707 aircraft, 
four equipped with APATS. 

-** (k') Program to Completion: This is continuing program. 

b'  (V)  Milestones: Not Applicable 

7. (U) Resources:  ($ in thousands) 

FY 198J 
Actual 

RDT5.E* 45,451 

8.  (Ü) Comparison With FY 1982 Budget Dala: 

RDT&2* 

♦Excludes Reimbursements 

FY *981 
45,513 

FY 19&7. 
Estimate 

53,*82 

FY 1982 
Estimate 
57,489 

FY 1983 
Estimate 

41,235 

FY 1983 
Estimate 

TBD 

FY 1984 
Eotimate 

45,877 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Cost 

Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:   #658Q8F Title:    Advanced Systems Engineering/Planning 
DOD Mission Area:   Technical Integration/Studies & Analyses, #440   Budget Activity:   Defense-wide Mission Support, #6 

(U)    RESOURCES (PROJECT LISTING) {$ In thousands): 

Total 
Project FY 1981 FY 1982 FY 1983 FY 1984       Additional Estimated 
Number   TUTe Actual Estimate Estimate        Estimate     to Completion        Costs 

TOTAL  FOR PROGRÄM ELEMENT       4,091 4,981 5,443 5,894 Continuing Not Applicable 

(U)   BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:   The Air Force conducts development planning (mission area planning, 
systems architecture, and systems planring) to convert operational requirements into effective weapon systems.   This 
Advanced System Engineering/Planning Program provides technical support for the development planning function at the 
Electronic Systems Division and the Space Division.   This Includes the definition of technology needs, the macrosystem 
planning or architecture required to meet national objectives and the Initial system definition necessary to satisfy 
operational requirements. 

(U)   BASIS FOR FY 1903 RDTAE REQUEST,   This request will provide technical support for the development planning function 
at the ElectrcnlcT/stems Division and the Space Division.   This effort will Include the Identification of new technology 
required for future systems; the future architectural plans for strategic and tactical systems; ano Initial engineering 
design for future systems required to satisfy operational requirements.    Budget estimates are based on manpower costs 
fcr «imllar, completed projects. 

(u)    COMPARISON WITH FY 1982 OESCRIPTIVE SUMMARY: 
Total 

FY 1982 FY 1983 FY 1984       Additional Estimated 
FY 1981 Estimate Estimate        Estimate     to Completion        Costs 

RDTÄE 4,100 5,100 5,700 Continuing Not Applicable 
Procurement Not Applicable 

(II) OTHER APPROPRIATION f'JNDS: Not Applicable 

- 
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Program Element: J6S808F Title: Advanced Systems Engineering/Planning 
DOD Mission Area: Technical Integration/Studies A Analyses, #440  Budget Activity: Defense-wide MissioTTSupport, #6 

2. (U) FY 1982 Program: The program activities at the Electronic Systems Division are emphasizing command, control, 
communications and Intelligence architecture efforts In support of the Tactical Air Forces. This architecture effort 
Is providing a time-phased system acquisition plan. The Technology Planning Gride 1s being updated, Space Division 
architecture efforts are being accomplished with emphasis on the ground Interfaces with military satellites. This 
approach to ground control architecture 1s taking Into consideration the development of transportable ground terminals, 
mobile ground terminals, mission ground stations and relay satellites. The objective is to provide specific recommen- 
dations and guidelines to improve space system survlvablllty. Advanced concepts currently being Investigated include 
satellite clustering, atmospheric surveillance and warning, and attempts to better understand how space systems can 
provide decisive support to fcillUry forces. 

3. (U) FY 1983 Planned Program: The Electronic Systems Division program will emphasize command, control communications 
and intelligence architecture for the Tactical Air Forces. Specific areas to be stressed are forward air surveillance 
and identification concepts, ground target identification and strike capability and electronic warfare concepts. The 
Technology Planing Guide will be updated to Include thu current "technology needs" Information. The space based 
satellite data management techniques and military space flight capability Investigations are planned to continue. 

4. (U) FY 1984 Planned Program: The emphasis on tactical and strategic architectural activities and advanced system 
engineering efforts will be continued. The Electronic Systems Division will continue the advanced systems planning 
tasks In the automatic data processing, communications and aerospace defense areas. The Space Division plans to 
Investigate wanned space applications such as on-orblt maintenance/servicing and retrieval of satellites as well as an 
investigation of functions that can best be performed in space. 

5. (U) Program to Completion: This Is a continuing program. 

6. (U) Milestones: Not Applicable. 

7. (U) Resources* Not Applicable. 

8. (U) Comparison with FY 1982 Descriptive Summary: Not Applicable. 
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Program Element:   I65808F Title:   Advanced Systems Engineering/Planning 
00D Mission Area:   Technical Integration/Studies & Analyses, #440   Budget Activity:   Defense-wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION: Development planning Is the Initial step 1n the systems acquisition process. 
The overall objective 1s the conversion of operational requirements Into effective military capabilities. The develop- 
ment planning function Includes: (1) mission area planning that broadly examines Air Force capabilities and potential 
deficiencies, and establishes development goals; (2) systems architecture that will provide a time-phased plan for 
meeting the development goals; (3) systems planning that will define Initial system characteristics for a future weapon 
vr support system. This program provides technical support for the development planning function 1n the strategic and 
tactical areas of command, control, communication«:, and Intelligence at the Electronic Systems Division and for space 
systems at the Space Division. In addition to the A1r Force personnel assigned to support this functional area, the 
Aerospace Corporation  and  the  MITRE   Corporation  are  the principal  technical   support  contractors   for  the program. 

<U) RELATED ACTIVITIES: The "technology needs" Identified and published 1n the Technology Planning Guide provide 
guidance to the bac1c~research and exploratory development planners and the associated 6.1 and 6.2 program elements. 
The space architecture and the command, control, communications and Intelligence architecture activities supported by 
this program element provide the advanced development planners with the time-phased capabilities needed. The development 
planning activities are discussed with the other military  services to prevent duplication and improve cooperation. 

(U) WORK PEjFORMEu BY: The primary technical support for this program 1s provided by the Aerospace Corporation, 
El Segundo, CA, and the MITRF Corporation, Bedford, MA. Other contractors may be selected to provide technical support 
in specific areas. The Aerospace and MITRE Corporations have been designated Federal Contract Research Centers (FCRCs) 
and, as such, may have access to contractor proprietary data and to sensitive Air Force procurement Information. This 
capability allows these Federal Contract Research Centers to provide un^ue and necessary support to the Air Force 
development planning function. 

(U)    PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U) FY 1991 and Prior Accomplishments: System architectural efforts have been emphasized to provide a basis for 
technology planning and future system acquisition. The Electronic Systems Division managed the Command, Control, 
Communications and Intelligence Architecture Project In support of the Tactical Air Forces, identified technology needs 
and published a Technology Planning Guide for use by the basic research and exploratory development planners. The 
Space Division program focused on space and missile architecture, support to a study on the utility of military crews 
in space, all aspects of space sensor data management, an In-depth examination of an advanced military launch capability 
for the 1990s, and initial planning for a stand-off ballistic missile system to Improve bomber survivablHty through 
increasing st*nd-off range. 
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FY 1983 RIvr&E DESCRIPTIVE SUMMARY 

Program Element: I65872F 
DOD Ml88ion Area: General Management Support, #471 

Title: Productivity Improvement 
Budget Activity: Defense-Wide Mission Support #6 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands): 

Project 
Number Title 

TOTAL FOR PROGRAM ELEMENT 

(U) Computer Aided Design/ 
Comp.itfer Aided Manufacturing 
System for ADEC 

(U) Aeronautical Systems 
Division Document System 

FY 1981 
Actual 

FY 1982 
ERtim&te 

FY 1983 
Estimate 

2,291 

1,319 

FY 1954 
Estimate 

2,271 

2,271 

Total 
Additional     Estimated 
££ Completion  Costs   

4,472 

3,590 

382 882 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  Provides field units within Air Force System« Conaaud the equlpaent 
to satisfy the following productivity improvement initiatives: Aeronautical Systems Division (ASD) at Wright-Patterson, 
OH, intends to procure a document control system to further enhance their office automation effort. Arnold Engineering 
Development Center (AEDC), Tullahoma, TN intends *o procure a Computer Aided Design/Computer Aided Manufacturing (CAD/ 
CAM) system to improve their engineering design/drafting productivity by a factor of 2.5 to 1. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  Includes funds for the acquisition of state-of-the-art equipment to enhance 
productivity by automating currently non-automated activities. Cost estimates vere derived through General Services 
Administration equipment schedules and independent audits of manpower requirements. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY:  Not Applicable. FY 1983 new start. 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 
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Program Element:  I65872F 
DOD Mission Area: general Management Support, #471 

(U) DETAILED BACKGROUND AND DESCRIPTION: 

Title:  Productivity Improvement 
Budget Activity: Defense-Wide Misslea Support #6 

(U) CAD/CAM System for AEDC: The objective of this program is to provide a Computer Aided Deslgn/Computei 
Aided Manufacturing (CAD/CAM) system at Arnold Engineering Development Center (J»£DC). The CAD/CAM system will U crease 
productivity in: Graphical Art, Numerical Control, Finite Element Model*«g, and Design/Drafting Activities.  Bated on 
years of surveys and on benchmarks in similar Industrial applications, Productivity International» Inc., determined, 
as part of a nineteen man-day audit of AEDC, that the proposed CAD/CAM system would increase productivity. Over a 
seven year period, the proposed CAD/CAM system would product a new savings of 795,212 manhours and 10,647,900 dolls "8 
in salaries. The new system will Increase the engineering design/drafting productivity at AEDC by a minimum of 2.5 v.o 
1. This increase in productivity will help solve the problem of locating an adequate number of qualified personnel to 
to fill current vacancies. The new system will consist of three Central Processing Units, thirty-two graphic work 
stations;, and reeded peripherals such as printers/plotters. Also, the CAD/CAM system would have the capability to run 
three-dimensional software. Tnis capability is not currently available at AEDC. The AEDC workload has caused the 
Central Processing Unit now in use to be fully configured at Maximum potential. Thus, not enough Central Processing 
Unit memory is available to accommodate three dimensional software. 

(II) ASP Document System. The objective of this project is to enhance the basic document generation and control 
capability within Aeronautical Systems Division (ASD) through the effective implementation of dictation, transcrip- 
tion,, and electronic document control systems. The Administrative Systems Program Office of ASD has implemented a word 
processing system in a major System Program Office as a pilot test and has analyzed both before and after data oa the 
pilot test. The results of this analysic proves that ASD can successfully use current technology to derive a consider- 
able cost savings. The proposed dictation system will provide ASD, over a four year period, with 133,200 additional 
professional manhours; that represents 2t668,600 dollars in salaries. In addition, dictation machines a^e available 
when clerical personnel are absent and are not as prone to error or fatigue.  The necessary dictation equipment will 
consist of 800 desk-top recording and playback units, 200 portable dictation unite, and 100 playback units fcr transcrip- 
ttonists. Transcriptioniflts vill further need 100 low-cost electronic typewriters which have automatic input features. 
These electronic typewriters can increase the draft typing speed of dictated material up to 20Z. Furthermore, each of 
the twenty-five word processing centers are tied up at leas». 20% of the work-day in the performance of program management 
status tracking activities. This degrades their capability to produce program documentation. The proposed electronic 
system can reduce this to only five percent of the work, thereby gaining about one hour per day on each of the installed 
word processors for documentation work.  In a pilot test the proposed concept, with a few keystrokes a Cathode Ray Tube 
displayed the entire current workload (and status) for the System Progran Office. 

(U) RELATED ACTIVITIES: 

(y) CAD/CAM System for AEDC:  These systems will be the basis for the future support of the Test Facilities drag 
requirements for the Aeropropulsion System. 

(U) ASD Document System:  This project is one of the beginning steps towaiiu an "office of the future' tor ASD. 
The next step Is to implement a data processing and management information system interface. 
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Program Element:  I65872F Titlei    Productivity Improvement 
DOD Mission Areas General Managecent Support, #471 Budget Activity: Defense-Wide Mission Support #6 

(U) WORK PERFORMED BY: The Arnold Engineering Developing Center located at Arnold Air Force Station, Tullahoma, 
Tennessee is the responsible organization for the CAD/CAK system. The following corporations are expected to bid on 
this competitive procurement:  IBM, Integraph, Applicon, and MacAuto. The Aeronautical Systems Division located at 
Wright-Patterson Air Force Base, Dayten, Ohio, is the responsible organization for the ASD Document System. IBM, Xerox, 
Sony, and Wang Corporations are expected to bid on this competitive procurement. 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (ü) FY 1981 and Prior Accomplishments: Not Applicable 

2. 00 FY 1982 Program: Not Applicable 

3. (U) FY 1983 Planned Program:  Provides fundiug for acquisition, Installation, operation, and training for 
both Aeronautical Systems Division and Arnold Engineering Development Center projects. 

*•  <u>  FY 1934 Planned Program:  Provides funding for continued acquisition of Arnold Engineering Development 
Center equipment. 

5«  00 Program to Completion: The acquisition phase of the program will be completed during /Y 1984. After 
FY 1984 the caly costs will be for operation and maintenance. 

6.  (U) Milestones:  Not Applicable 

1 •  (U) Resource«:  Not Applicable 

8.  (U) Comparison with FY 1982 Budget Data:  Not Applicable 
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FY 1983 RDT&E DESCRIPTIVE StWIAR* 

Program Elament: # 65890 
DQD Mission Area: General Management Support, »471 

U) RESOURCES (PROJECT LISTING) ($ in thousands): 

Title: Installation Audiovisual Support  
Budget Activity: Defense-Wide Mission Support, #6 

Project 
vNumber   Title 

FY 1981 
Actual 

TOTAL FOR PROGRAM ELEMENT        5,064 

FY 19*82 
Estimate 

4,420 

FY 1983 
Estimate 

5,622 

FY 1984 
Estimate 

5,756 

Additional 
to Completion 

Continuing 

Total 
Estimated 
Costs 
Not 
Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This includes base audiovisual (AV) libraries, photo labs, grachic 
arts, present services and other AV activities located in a Base Audiovisual Service Center (BAVSC). 

(U) bASIS FOR FY 1983 RPT&E REQUEST: Continue AV support to the RDT&E Community. 

(U) COMPARISON WITH FY 1982 DESCRIPTI\^ SLM4ARY: 

FY 1961 

5,250 

FY 1982 
Estimate 

5,900 

FY 1983 
Estimate 

6,000 

FY 1984 
Estimate 

Additional 
to Completion 

Continuing 

Totu-l 
Estimated 
Costs 
Not 
Applicable 

prrr&E 

i(U) OTHER AFnHDPRIATION FUNDS: None 
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Program Element:    # 65890  Title:    Installation Audiovisual Support  
DOD Mission Area:    General Management 5upport,  #471 Budget Activity:    Defense-Wide Mission Support,  #6 

(U) DETAILED BACKGROUND AND DESCRIPTIONS    This includes base ÄV libraries, photo labs, graphic arts, presentation services 
and otler AV activities located in a Base AV Service Center 

(U) RELATED ACTIVITIES:    None 

(U) WORK PERFORMED BY:    Base AV personnel 

(U)  PROGRAM ACCOMPLISHMENTS AND FUIURE PROGRAMS: 

1. (U)    FY 1981 and Prior Accomplishments:    Not applicable 

2. (U)    FY 1982 Program:    This is a continuation of AV support 

3-    <u)    FY 1983 Planned Programs:    Continuation 

4. (U) FY 1984 Planned Programs:    Continuation 

5. (U) Program to Completion?    Not applicable 

6. (U) Milestones:    Not applicable 

7* ^u- Resources: Not Applicable 

ö*     W)    Comparison with FY 1982 inscriptive Sirarary:    Not applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element: I65898F 
DdD Mission Area: General Management Support, #471 

(u> RESOURCES (PROJFCT LISTING):  ($ In thousands) 

Title: Management Headquarter» - Research tad Development 
Budget Activity: Defengt-vide Mission Support, #6 

Total 
FY 1981 FY 1982 FY 1983 Ft  1984 Additional Estimated 
Actual Estimate Estimate Estimate to Completion Costs  

32,246* 32,440 35,341 35,766 Continuing Not Appll 
21,346 20,900 23 671 24,096 
3,380 3,440 3,478 3,478 
2,227 2,390 2,403 2,405 

892 1,044 1,089 1.089 
1,2/4 1,353 1,372 1,372 
3,117 3,113 3,326 3,326 

Troject 
Number  Title 

TOTAL FOH PROGRAM ELEMENT 

HQ AFSC 
HQ ASD 

HQ ESO 
HQ AMD 
HQ AD 

HQ SD 

*The hauageiae.se Headquarters function at the Product Divisions (ASD, ESD, AD, AMD a*?d SD) were transferred into this 

Program Element, effective 1 October 82. Prior year amounts adjusted on a comparable basis. 

(U)  BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  This program provides the resources to support the Commander, his 

aiaff, the technical mission and support functions for Headquarters Air Force Systems Command (HQ AFSC), and the 

Commander and his staff at the following activities:  .eronautlcal Systems Division (ASD), Wright-Patterson AFB, 
OH; Electronic Systems Division (ESD), Henscom AFb, KA; Armament Division (AD), Eglin AFB, FL: Aerospace Medical 

Division (AMD), Brooks AFB, TX; and Spac» Division (SD), Los Angeles A?S, CA.  Categories of cost include pay and 

the related costs of civilian personnel, travel, transportation, rents, contractual aervicis, supplies, and equipment. 

<u)  BASIS FOR FY 1983 RDT&E RPQUEST:  In order to comply with the revised definition for the Management Headquarters 
Program Element as contained in Program Change Decision X-l-006, the Management Headquarters functions at the Product 
Divisions were transferred to this prcgram element.  This is a continuing program which provides the resources to 
support the Commander lite staff, the technical mission, and support f met ions foi HQ AFSC and the Command ci and his 

staff at the above Hated organization«. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 

FY 1901 

l«f8CV) 

FY 198? 
Estimate 

23,800 

FY 1983 

Estimate 

FY 1984 

Estimate 

24.40C 

Additional 

to Completion 

Continuing 

Total 
Estimated 

Costs 

Not Applicable 
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Program Element:  #o5393F 
DOD Mission Area  Gaueral Management Support, #471 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable. 

Titl«: Management Headquarters - Research and Development 
Budget Activity; Defense-wide Mission Support, #6 

(Ü) DETAILED BACKGROUND AND DESCRTPT10N: The mission of Air Force Systems Command (AFSC) is to advance aerospace 
science and technology, apply it t< aerospace systems development and improvement, and acquire qualitatively superior 
aerospace systems and equipment neeaed to accomplish the Air Force mission.  Specifically, the Commander and his 
staff: manage the aerospace systems equipment acquisition programs; act as the primary Air Force agent for technical 
advocacy of development programs to provide the technology and capability to fulfill known or anticipated Air Force 

operational requirements; maintain ln-house laboratories of superior quality to conduct research in selected scientific 
areas to provide Air Force compete ice; plan, develop, and manage - through a central authority - aerospace vehicle 
launch facilities, range communication-electronics and instrumentation, worldwide satellite control, and recovery 

facilities for assigned Department of Defense (DOD), National Aeronautics and Space Administration (NASA), and 
other United States Government agency programs; plan, conduct, and manage systems; systems support; research, 
exploratory development engineering, and advanced development programs in bloastronautics, research programs in 
support of the Air Force personnel systems, clinical r,nd aerospace medicine requirements, and specialized aero- 
space medical education programs; conduct and manage foreign technology program to provide a current foreign aero- 
space technical threat assessment for use In systems planning and acquisition; perform development testing and 
evaluation to establish the technical adequacy, safety, environmental consequences, and qualitative characteristics 
of system» and equipment; conduct such reseatch and development activities as neceusary to insure that environmental 
and ecological considerations are reflected In the course of accomplishing the overall mission; and provide liaison 
between the Ail Force and the scientific community in ac&te  of potential. Air Force interest. This program provides 
the management support resources for the Commander of Headquarters AFSC and the Division Commanders. 

(U)  RELATED ACTIVITIES:  In audition to the above responsibilities, the AFSC provides technical assistance to other 
major commands in conducting their operstional test and evaluation activities; supports the other Services in 
developing and procuring aerospace Items according to current directives; provldes-by agreement or on request - 

foreign aerospace technological data siid  support to Headquarters United States A*r Force (HQ USAF), Major Commands, 
NASA, and agencies of the national intelligence commualty; manages the E;ectromagnetlc Compatibility Analysis 
Center in support of DoD and other Government agencies; established appropriate precedence rating alignment of all 

units within the ptecedence categories; Informs HQ USAF of area« of conflict owing to changing forces, mission, or 
emphasis, maintain«; close liaison with the Federal Aviation Administration to lnaure the compatibility of Air Force 
aircraft with other elements of the National Airspace Sysit *a and the ability to operate in airspace under th* 
administration of the International rivil Aviation Organisation.  Related activities include sll Air Force program 

elements. 

<u> W)RK PERFORMED BY:  Headquarters AFSC, Andrews AFB, KD, performs staff management for work performed by Air Force 
Systems Command activities.  Aeronautical Systesia Division 1« responsible for management of aeronautical systems 
acquisition.  Electronic Systeme Division Is responsible for command, control and communications systems. Aerospace 

Medical Division providea biomcdlcal support for aerospace systems.  Space Division plena, programs, and manages space 

systems.  Armament Division manageo the validation, development, and production of nonnuclear air armament systems. 
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Program Element:  I65898F Title: Management Headquarter? - Research and Development 
DOD Miasicn Area: General Management Support, #471       Budget Activity: Defcnac-wida Mission Support, #6 

(U) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAM:  Not Applicable. 

(U)  PROGRAM ACCOMPLISHMENT AND FUTURE PROGRAMS: 

1.  (U) FY 1980 and Prior Accomplishments: Thia la a continuing program. Funds were used to support the 
Commander, his staff, the technical mission and support function for Headquarters Air Force System** Command (HQ AFSC). 

2<  (U) FY 1981 Program:  Thia is a continuing program supporting the HQ AFSC Commander and staff, and the 
Management Headquarters functions at the Product Divisions. 

3. (U)  FY 1982 Planned Program:  The planned program will provide resources to coutinue operation of HQ AFSC, 
and the Commander and hin staff at the above listed organizations. 

4. (U)  FY 1983 PUaned Program:  The FY 1984 program continues the FY 1083 effort. 

rj*     (Ü) Program to Completion:  This is a continuing program. 

6. (U) Milestones:  Not Applicable. 

7. (U) Resources:  Noc Applicable. 

8. (U)  Comparison With FY 1982 Budget Data:  Not Applicable. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Bleuent:  ^35110F Title:  Satellite Control Facility 
DOD Mission Area:  Space Launch and Orbital Support» #410      Budget Activity:  Defense-vide Mission Support, #6 

(11) RESOURCES (PRO 3CT LISTING):  ($ IN THOUSANDS) 

Project 

Number TiUe 

TOTAL  FOR  PROGRAM  ELEMENT 

FY 1981 
Actual 

15,387 

FY 1982 
Es Ll träte 

67,645 

FY 1983 

Estimate 

60,219 

Total 
FY 1984    Additional       Estimated 

Estimate   to Completion    Costs 

66,350 Continuing Not Applit ible 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The objective of this program is the maintenance of a highl> 
reliable national satellite tracking, telemetry and commanding capability to support the development and operation of ROD 

satellite systems. The Air Force Satellite Control Facility (AFSCF) consists of a global network which Includes instru- 
mentation systems, antennas, communications and data processing equipment required to support a growing inventory of 
Increasingly complex space vehicle!.. 

(U) BASIS FOR FY 1983 RDTT-..I REQUEST:  This program «ill provide a scientific and engineering capability to develop and 
maintain a network configuration capable of providing user satellite system support and insure system compatibility. 

The FY 1963 RET&E funding represents th>s amount required to carry on continuing project efforts and provides a program 
for Data System Modernization to provide required network capacity by upgrading technical systems to meet evolving 
satellite support requirements. 

(U) COMPARISON WITH FY 1982 DESCRIPTIVE SJKJJvRY: 

RDT&E 
Procurement (Aircraft) 
Procurement (Other) 

Military Construction 

(U) OTHER APPROPRIATION FUNDS: 

FY 1981 

14,000 
1,129 

19,173 

FY 1982 
Estimate 

69,500 
1,428 

565 
6,900 

FY  1983 
Estimate 

39,100 
1,526 

17,205 
11,700 

FY 1984 
Estimate 

Additional 
to Completion 

Continuing 
Continuing 
Continuing 

Continuing 

Estimated 
Costs 

Not Applicable 
Not Applicable 
Not Applicable 

Not Applicable 

Procurement (Aircraft) 
Procf-retcnt (Other) 

Military Construction 
Operations «nd Maintenance 

1,129 1,428 1,982 689 Continuing Not   Applicable 
19,173 561 11,093 20,127 Continuing Not  AppilcuLl« 

6,530 11,700 2,828 Continuing Not  Applicable 
44, 538 50,534 57,590 66,863 Conliruing Not  ArplU*bl« 
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Program KXeafnt: f35U(ff 
DüD Mi a ion Ar «a:  Space Launch »nd Orbital Support, #410 

Title:  Satellite Control Facility 
Budget Act."vit>:  Defease-wide Mlsaion Support, #6 

(Ü) DETAILED BACKGROUND AND DESCRIPTION;  The Satellite Control Facility (SCF) is a world-wide network consisting of a 
Headquarters at Sunnyvale, CA, seven geographically dispersed tracking stations, a communications satellite calibra- 
tion site at Camp Parks, CA, a control center (the Satellite Test Center (STC) at Sunnyvale), and a satellite recovery 
gioup at Hickam AFB, HI. The misoion of the SCF is to provide tracking, real-time telemetry, commanding, (TT&C), and 
recovery of Department of Defense ^DOD) space vehicles operating in a multi-satellite environment. The FCF supports 
satellites operating with various orbital parameters to accomplish diversified test and operational objectives for 
the Air Force, ihc Navy, other DOD agencies, the National Aeronautics and Spac^ Administration, and tha Noriih Atlantic 
Treaty Organization. Support, commences prior to launch and in most cases, continues throughout the lif2 of the satel- 
lite to include recovery, if required  A complex Instrumentation pystem consisting of antennas, communications, and 
data processing equipment provides the the ground support capabilities for the many space vehicles»* The RDT&E appro- 
priation provides for the development, installation and modification of network components to m^et evolving satellite 
program support requirements. These efforts either correct system deficiencies or allow for increased program support. 

(U) RELATED ACTIVITIES;  Both Defense Coomunications System (DCS) an»* non-DCS telecommunications program activities 
relating to the SCF are contained In Program Element 35151F (SCF Telecommunications). Real property maintenance 
activities relating to the SCF are contained in Program Element 356941 (Real Property Maintenance, AFSC). The major- 
ity of DOD satellite programs rely to varying degrees on the i»CF for TT&C support.  The Consolidated Space Operations 
Center (CSoC), PE ^5i30F, will provide lncrea*eO capability and survivability by sharing the control functions of 
the STC.  CSOC will «lso provide control of TDD Shuttle missions. 

(U) WORK PERFORMED SY;  Air Force management of this National capability is under the Space Division, Los Angeles, CA. 
Principal contractors are:  Lockheed Hiasile and Space Company, Sunnyvale, CA, which provides study and development 
analysis for the STC; Ford Aerospace Communications Corporation, Palo Alto, CA. which provides study and development 
analysis fcr the Remote Tracking Stations (RTS); System Development Corporation, Santa Monica, CA, which provides 
computer system integration; Applied Research, Inc., Santa Clara, CA, which provides systems engineering, integration 
and test analysis; and IBM Corporation, Gaithersberg, HD which was awarded the development/ acquisition contract for 
the Data Systems Modernization program for the network. 

W)  PROCkAM ACCOMPLISHMENTS AND FUTURE PROGRAMS? 

1. (U) FY 1981 AND PRIOR ACCOMPLISHMENTS:  The SCF was initially configured during 1956-1957 tr provide on-orbit 
support for the Discover»* Program,  Since then, many new space programs have been added, with older programs being 
upgraded or delated.  This has resulted in a fluctuating satellite inventory which has varied in recent jears from 
le33 chan 35 to over 55 aäiielllres which required jupport.  in FY 1981, the network supported an average of 45 satellites 
oo-oibit slaultanetusly.  This average Is increasing annually as is the overall SCF workload which is expected to 
Irrererae 18X by 1982.  This expanding workload Is primer'ly the result of the lengthened («talllte on-orbit lifetime, 
the increasing complexity of spacecraft and space operations, and support of Space Transportation System launches. 
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Program Element: #3311 OF 
DoD Mission Area:  Space Launch and Orbit Support, #410 

Title: Satellite Control Facility 
Budget Activity: Defenae-wide Mission Support, #6 

Since its inception, the Satellite Control Facility (SCF) has undergone significant evolution in order to provide the 
required satellite support services. In 1966 a standard integrated tracking, telemetry and commanding system (TT&C) 
-jas instated at all remote tracking stations (RTS) to provide a common system. Wideband communications capabilities 
were achieved through installation at  an interim system in 1973. The Defense Communications System/SCF Interface 
System (DSIS) is now providing wideband communicationsr Additional satellite communications are provided between the 
Satellite Test Center (STC) and the RTS: using the Satellite Data System. More capacity has been added to the network 
with the addition of a second antenna at Guam (1978) and Thule, Greenland (1978) and the SCF use of the British Telemetry 
an' Commanding Station at Oakhanger, England starting in 1977. The standard TT&C system has been augmented by Installa- 
tion of a Time Division Multiplex (TDM) system at the Indien Ocean Station for initial support of the Space Transporta- 
tion System iSTS). For operational "se of the STS, all RTSs will be equipped with TDM systems. Three parallel develop- 
ment contracts were let in Juiie 1979 for the first phase of the SCF Data System Modernization (DSM) project. The 
competitive contracts produced design concepts for a centralired data system that will replace the aging computer 
systems throughout the SCF.  Iu December 19P0 IBM corporation was awarded the follow-on system development, acquisition 
and installation contrac The modernized system will greatly Increase th*s network capacity as well as significantly 
reduce operating cost by decreasing the manpower intensity of numerous satellite support functions. 

2. (U) FY 1982 PROGRAM;  The Satellite Control Facility will continue the planning, development, acquisition, 
operation and maintenance of systems necessary to support the needs of current and planned space programs.  Satellite 
recovery equi men and mission control center modifications dictated by satellite program requirements will continue. 
Facilities and equipment for SCF support of the Space Transportation System, including both Orbiter and Inertlal 
Upper Stage, will be developed and provided. The Data System Modernization development/acquisition contract will con- 
tinue.  F'.ciii'-y construction and modification to support operations of a new classified satellite program and installa- 
tion of equipment associated with DSM will begin. 

3. (U) FY 1963 PLANNED PROGRAM:  Ongoing efforts to meet evolving satellite prog-am requirements will  continue. 
Wideband communications capability will be provided to tht Oakhangfr Telemetry and Commanding Station. The most signifi- 
cant portion of the FY 1983 RDT&E program will be the software development work associated with the DSM project. 
Facility modifications required for new equipment associated with DSM will continue.  The Increase over the 1982 
projection is necessary to provide computer capability required for a new classified satellite program. Procurement 
funds reflect a decrease iu communications aquipment requirements because of change* in the projected IOC for CSOC. 

4. (U) Fi 1984 PROGRAM; Ongoing efforts ir luding tht initial installation and testing of the equipment for the 
Data Systemr Modernization project will be continued. 

5. (U) PROGRAM TO COMPLETION;  This is a continuing program. 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »35119F 
DOD Mission Area:  Space Launch and Orbital Support, #410 

Title:  Space boosters 
Budget Activity  Defense-wide Mission Support, #6 

(U) RESOURCES (PROJECT LISTING)($ in thousands) 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 
Actual 

29,394 

FY 1982 
Estimate 

19,228 

FY 1983     FY 1984  Additl^aal 
Estimate    Estimate io C. apletion 

15,011      10,623   Continuing 

Total 
Estimated 
Costs 

Hot applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The need exists to continue to provide a highly reliable means of 
placing critical Department of Defense satellites Into their required mission orbits until the Space Shuttle becomes 
operational and all satellite programs have completed transition to the Space Shuttle. This program meets this need by 
providing for the engineering support and flight performance assessment of the Department of Defense Atlas and Titan III 
space launch vehicles which are a part of the national li unch vehicle family« This program also provides the resources 
for the Titan IIT(34)D/Inertial Upper Stage integration, for integration of the Transta^e onto the Titaw III(34)D, and 
for Atlas-E launches of Air Force Research and Development satellites. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  The basic Atlaa and Titan III reliability lüaintenance, flight assessment, vendor 
qualification\  and component/subsystem replacement efforts will continue.  The engineering design and development program 
to integrate the Inertia! Upper Stage and its technology into the Titan III space launch vehicle family will continue, 
initial Lcunch Capability for the Titan III(34)D/Inertlal Upper Stage at Cape Canaveral Ur Force Stction, FL, is now 
scheduled for September 1982.  Integration of the rr«metage onto the Titan III'34)D will be completed to support an 
Initial Launch Capability at Cape Canaveral Air Force Station, FL, in December 1982.  Support of one Atlas-E launch of a 
NAVSTAR Global Positioning System Research and Development satellite is planned in FY 1983, The coet estimate for this 
program was developed from the extensive historical data vhith have beeu collected on this program. 

(U) COHPARISON WITH FY 1982 DESCRIPTIVE SUMMARY; 

ROT&E 
Procurement (Missile) 

FY 1981 

29,394 
121,251 

\i  1582 
Estimate 

'9,300 
113,267 

FY 1983 
Estimate 

TBD 
TBD 

FY 1984 
Estimate 

Additional 
tc Completion 

TS:> 
TBD 

Total 
Estimated 
Costs  

TBD 
TBD 
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program Element:  #35U9F 

DOD Mission Area:  Space Launch and Orbital Support, #410 

(U) OTHER APPROPRIATION FUNDS: 

Title:  Space Boosters 

Budget Activity:  Defense-wide Mission Support, #6 

Procurement (Missile) 

(Quantity - Titan III(34)D) 
(Quantity - Transtage) 

Operation and Maintenance 

FY 1981 

121,200 

(2) 
58,545 

FY 1982 

Estimate 

68t217 

(2)* 

69,214 

FY 19ö3 

Estimate 

71,100 

(2)* 

86,018 

FY 1984 

Estimate 

Additional 

to Comoletion 

167,209   Continuing 

87,362   Continuing 

Total 

Estimated 

Costs  

No*- Applicable 

Not Applicable 

Advance buy in FY 1982 and FY 1933.  Production funding responsibility for the two Titan III(34)D vehicles for which 
advance buy materials are being bought by this Program Flement in FY 1982 will be assumed by PE 3A111F.  Production 

funding for the two Titan III(34)D vehicles for which advance buy materials are being bought in FY 1983 will be provided 
by this Program Zleraent, however, the vehicles will be delivered only if required by Pijcr problems in ehe SDace 
Shuttle affecting its ability to support DOD launches or by a change in policy on maintaining an expendable launch 

vehicle capability. 
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Program Element:  I35U9F 
ROD Mission Area:  Space Launcr and Orbital Support, #410 

Tide:  Space Boosters 
budget Activity:  Defense-wide Mission Support, #6 

(U)  DETAILED BACKGROUND AND DESCRIPTION:  The Department of Defense family of space boosters (Atlas, Thor, Titan III) was 
developed to provide a versatile capability (up to 29,200 pounds in low earth orbit-Titan 1IIC) for meeting projected 
national launch requirement». While the family still includes two surplus ballistic missiles (the Atlas-E and Thor SM-75 

vehicles), the primary boosters are considerably improved standardized versions of the original mieslles«  This Program 
Element provided for development of the Titan IIIC Space Launch Vehicle and provides continuing support for the Atlas and 
Titan III launch vehicles. The boosters supported by this prcgra-a are: 

Atlas-E   - refurbished Atlas Intercontinental Ballistic Missile (ICBM), radio guided, liquid rocket engine, stage and 
on-j-half booster. 

Titan IIIB - modified Titan II firs: and second stages with liquid rocket engines (core vehicle) flown with an Agena 
upper stage and either radio or inertlal guidance. 

Titan IIIC - core vehicle with a storable liquid propellant inertially guided upper stage (Transtage) plus two 5 segment 
120-inch diameter strap-on solid rocket motors. 

Titan HID - core vehicle with two 5 segment 120-inch diameter strap-on solid rocket motors and radio guidance. 

Tilan III(34)D/lnertial Upper Stage - Titan HID modified for use with the Inertial Upper Stage; core vehicle with two 
5-1/2 segment 120-inch strap-on solid rocket motors and which iß guided by the 
Irertial Upper Stage guidance system; flown only at Cape Canaveral Air Force Station 

FL. 

Titan Ill(34)D radio guided version of the Titan 111( 34 )D which is flown without the Inertia! Upper Stage and is flowr. 

only at Vandenbtrg Air Force Base, CA. 

Titan I 11( 34)D/Trat»sit ige - Titan ill(34)D flown with thü Transtage replacing the Intrtial Uppt-  Stage; guidance 

provided by the Transtage inertia! guidance system; flown only at Cape Canav-erai Air Farce 
S.ation, FL. 

The program includes post flight analysis of Research and Development (R&D) coapooo&tt; study, bodifteat ion, redesign 
and test ot compo.vsncs as a result of deficiencies identified during vehicle systems test and flight; evaluation and 
improvement (where warranted) of mission reliability; component reliability Improvement to prevent launch vehicle failures 

and analysis support and development planning for new misalous.  To take advantage of the investment in the Inertial 
Upper Stage reliability, a program was initiated in FY 1977 to correct current Titan III reliability deficiencies through 
the integration of the Irertial Upper Stage and its technology into '.he Titan HI Space Launch Vehicle family.  The 

THan lil(14)ü/Inertial Upper S?agc will improve t\e current Titan IIIÜ, replace the Titan XIIC Space Launch Vehicles 
and reduce the number of nonstandard Titan III components.  In addition to increasing the Titan III   launch reliability, 
the TKan 111( 34)D/Inett lal U|»f*er Stage will *;»crease Space Shuttle transition flexibility and reduca the Sjace Shuttle 

backup launch capability cost.  The program auo provider for Integration of the Trenatage onts the Titan IIl(34)D to 
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Program Element i     »35119F 
DOD Mission Area:  Space Launch and Orbital Support, #410 

Title:  Space Boosters 
Budget Activity:  Defense-wide Mission Support, #6 

assure the ability to launch critical Department of Defense scissions if the development of the Inertlal upper Stage 
experiences additional delays or if major technical problems are encountered in the initial Inertlal Upper Stage flights. 
The program also provides for Atlas-E launches of certain Air Force Research and Development satellites until they transi- 

tion to the Shuttle. 

(U)  RELATED ACTIVITIES:  Major Depar" «ent of defense and National Aeronautics and Space Administration sptce systems 

which employ the Atl&s and Titan III boosters include:  classified space programs; Defense Satellite Communications Sys- 
tem, Program Element 33110F; Satellite Data System, Program Element 35158F; Defense Meteorological Satellite Program, 
Program Element 35160F; Defense Support Program, Program Element 12431?; NAVSTAR Global Positioning Syatem, Program 

Element 64778F; Navy Geodetic Satellite; and the National Aeronautics and Space Administration/National Oceanic and 
Atmospheric Administration meteorological satellite program.  This program funds modifications to the Inertlal Upper 
Stage, which is being developed by Program Element 644]IF, to allow it to be flown as au upper stage on the Titan III. 

W)    WORK PERFORMED BY:  Responsible Air Force agency is the Air Force Systeme Comiaand Space Division, Los Angeles, CA. 
Systems Engineering 1* provided by Aerospace Corporation, El Segundo, CA.  Titan III contractors include:  Martin Marietta 

Corporation, Denver, CO (integration, core vehicle, Transtage); Aerojet Liquid Rocket Company, Sacramento, CA (liquid 
propulsion system); United Technology Corpoiation-Chemlcal Systems Division, Sunnyvale, CA (solid rocket motors'»; Delco 
ElectronicG Division, Goleta, CA (inertlal guidance); Western Electric Company, Winston Salem, NC (radio guidance) and 

McDonnell-Douglas Astronautics Company, Huntington Bsach, CA (payload fairing).  Atlas contractors include:  General 
Dynamics - Convair, San Diej?o, CA (Integration and airframe); Rocket'?yne, Canoga Park, CA (liquid propulsion systems); 
General Electric, Syracuse, NY (guidance).  The upper stage contractors include:  Boeing Space Division, Seattle, WA 

(Inertlal Upper Stage); McDonnell-Douglas Astronautics Company, Huntington Beach, CA (Improved Stage Vehicle System); 
and Lockheed Missiles and Space Company, Sunnyvale, CA vAgena).  There are several additional contractors supplying 
Titan III and Atlas component?. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1.  (U)  FY 1981 and Prior Accomplishments:  Tita.« III program development go-ahead was received In December 1962.  First 
launch of the Titan IIIA occurred on I September 1964.  In 1965 the first Titan II1C successfully placed a 21,000 pound 
simulated payload in crbit.  The last development flight was on 23 May 197 3«  A reliability improvement program on the 

Titan ill, Atlas, and Atias-E/F boosters was Initiated in FY 1973.  A new guidance system for the Ti':an 11IC was developed 
and first launch d on 13 December 1973.  Engineering analyses and reliability improvements have Included corrective 
action for the April 1975 Atlaa-E/F failure, development of the Atla; replacement programmer, and initial development of 

a reliability improvement to the At las General Electric Radio Tracker System ground guidance hardware.  In Jun^' 1977 a 
Congressional reprogrammlng authorised a program to correct reliability deficiencies In tt.a current Titan III Space 
Launch Vehicle family through the us« of the Inertlal Upp»*r Stage and its technology.  This integration effort continued 

through FY 1981.  In FY 1979 the Space Test Program Gamma Ray Spectrometer satellite was successfully launched on an 
At las-F.  Through FY 1981, six NAVSTAR Global Positioning System satellites were successfully launched on Atlaa-F 
vehicles.  Eight Titan II!(34)D launch vehicles were delivered through FY 1981.  Integration of the Transtage onto the 

TUtn 111 (34) I> wa* initiated in FY 1981.  The primary reliability seainte-ance effort performed in PY 1981 was initiation 
cf a program to restore th« Atlas-E liquid rocket engine reliability by inspecting and teat firing the engines. 
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Program Element:  #35119? 
DOD Mission Area: Space Launch and Orbital Support, #410 

Title:  Space Boosters 
Budget Activity:  Defense-wide Mission Support,, #6 

2. (Ü) FY 1982 Program: The Titan III(34)D/Inertial Upper Stage integration effort will be completed to support an 
Initial Launch Capaöility at Cape Canaveral Air Force Station, FL, in September 1982.  Initial Launch Capability lor the 

Titan 111(34)1) configuration at Vandenberg Air Force Base, CA, is scheduled for December 1981.  Integration of ?.Ue Tran- 
stage onto the Titan III(34)D will continue to support an Initial Launch Capability at Cape Canaveral Air Force Station, 
Flt in December 1982. The basic Titan III and Atlas reliability maintenance, flight assessment, vendor qualification, 

and component/subsystem replacement efforts will continue.  The o \imary reliability maintenance effort will continue to 
be the restoration of the reliability of the At?.as-E liquid rocket engines through testing.  The effect of ümall launch 
vehicle procurements will continue to increase problems with retaining vendors of critical components of both the Titan 

III and Atlas-E launch vehicles. This will require Increased efforts to qualify new source« of existing materials/com- 
ponents or to redesign vehicle subsystems to incorporate replacement mater," als/components.  Support of two Atlas-E 
launches for NAVSTAR Global Positioning System Research and Development missions is planned. 

3. (U) FY 1983 Planned Program:  The basic Titan III and Atlas reliability maintenance, flight assescment, vendor 
qualification, and component/subsystem replacement efforts will continue.  Integration of the Trmst&ge onto the Titan 

III(34)D will be completed.  One Atlas-E launch for a NAVSTAR Global Positioning System Research and Development uission 
is planned. The FY 1983 Missile Procurement funds provide for the procurement of advance buy materials for two Titan 
III(34)D backup vehicl s, which will allow extension of the maintenance of critical Titan III production capabilities 

be/ond September 1983 if required by further delays in Soacw Shuttl,2 development or operational availability.  The Missile 
Procurement funds also provide fo^ the procurement of propellents for Titan III(34)D backup vehicles.  The RDT&C effort 
planned in FY 1983 does rot differ from that planned at the time the Descriptive Summary was submitted for the FY 1982 

Amended President's budget, although ehe FY 19ii3 estimate was marked TBD In that Descriptive Summary.  The FY 1583 Missile 
Procurement effort differs from that described in the i'i  1982 Amer-ied President's Budget Descriptive Summary in that 
advance buy materials for two Titan IM(34)D backup vehicles rather than the production of tuo Titan III(3<OD vehicles 

(using advance buy materials procure' In FY 1931) is being funded*  Tundlng for the  production of the two Titan III(34)D 
vehicles, for which advance buy materials were procured in FY 1981, will be provided by PE 3411IF.  The two sets of 
advance buy materials for which funding la now being requested in FY 1983 allows further extension of the maintenance of 

critical Titan III production capability consistent with the ability of the Space Shuttle to support DOD operational 
requirementa. 

*'  ^ PY *9B4 Planned Program  The basic Titan ill and Atlas reliability maintenance, flight assessment, vendor 
qualification, and componen 77subvyate& replacement efforts will continue.  Two Atlas-P. launches for NAVSTAR Global Poat~ 
tioning Syetea Research an«ü r»6velop*vflt mission«» are planned.  The FY 19S4 Missile Procurement fimda will fully-rund the 

production of the two Titan Iil(J4)D backup vehicles for whlcn funding for advance ouy materials is being requested In 
FY 1903.  Production of thtse rwo vehicles would extend the maintenance of critical Titan III production capability 
until September 1984, however, these vehicles will be produced only if required by major problem« In the Space Shuttle 

affecrlng its ability to support DOD launches or by a change in policy f>n  maintaining an expendable leunch vehicle capa- 
bility. Tine FY 1983 Missile Procurement funds also support phc<jeout of i>ro4uc:lor of certain Titan 111 configurations* 

5,  (U)  Program tj Completion:  Thia is a continuing progrc.%,  Th>* basic ntan III and Atlas reliability aalntensace, 
flight assessment, ver-dor qualification, and component /subsystem replacement efforts will continue until phajcout .f   the 
Titan III and Atlas vehicles la complete  The program will continue to require futv4r fro« other appr >piist leas to support 
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Program Element;  I35119F 

DOD Mission Area: Space Launch and Orbital Support, #410 

Title: Space Boosters 

Budget Activity: Defense-wide Mission Support, #6 

operational Titan III and Atlas launches, to provide the required expendable launch vehicle backup to the Space Shuttle, 

to maintain critical Titan III production capability, and to pha&«iOut certain Titan III configurations. 

6,  (U) Milestones: 

A. Start Titan 111(34)D/InerLlal Upper Stage Integration 

B. Space Shuttle backup launch vehicle procurement 

C. Titan III(34)D Initial Launch Capability ac Vandenberg AFB, Ck 

D. Titan III(34)D/Inertial Upper Stage Initial Launch t'apabillty 
at Cape Canaveral AFS, FL *(April 1982) 

E. Titan III(34)D/Transtage initial Laur.ch Capability at Cape Canaveral ;FS, FL 

F. Initiate Titan 'il production phase down *(October 1982) 

June 1977 

Decembar 19/7 

De-ember 1981 

September 1982 

December 1982 

October 1983 

*Dates presented In Fiscal Year 1982 Descriptive Summarlea. 

EXPLANATION OF MILESTONE CHANCES:  Delays In completing Inertial Upper Stage development and launch base integrated test- 

ing of the Titan III(34)D/lnertta» Upper Stage have resulted in a delay in the Titan III(34)D/Inertial Upper ^tage Initial 
Launch Capability at Cape Canaveral Air Force Station, FL until September 1982.  No impact to payload programs is expected 
from this delay based on current launch schedules.  Space Shuttle dovtloiment delays resulted in additional actions being 

planned for FY 1983 - 1984 tc maintain critical Titan Hi production capability.  These actions have enabled the Initia- 
tion at   production phaaedovn to be delayed until October 1963. 

1.     (U) Kesourt-ca:  Hot Applicable. 

8* W    CogiparUrm vith tt   1982 Budget Data:  Hot AppUeeble. 
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Pudget Activity: Defense Wide Mission Support, #6 
Program Element: #3S11ffi, Space Boosters 

Testend Ivalrat 1 on Data 

1. (Ul Development Test and Evaluation: In June J977, the Assistant Secretary of the Air Torce for Research, Develop- 
ment ar<d Logistics formally approved the initiation of a program to integrate the Inerti^l Upper Stage Into the Titan 
111 family. This approval was based upon successful completion of a review by the Air Force Systems Acquisition Review 
Council of the integration program, the concurrence of the Deputy Secretary of Defense, and the prior approval of 
Congress of an FY 77 reprogrammlng request to Initiate the program. Benefits projected to be derived from the Titan 
II!(34)D/Inertial Upper Stage Integration were: increased reliability, increased payload capability, reduction in 
launch vehicle configurations, mission model flexibility, and reduced total prugram cost. The Air Force Systems Commanrt 
Space Division is responsible for mana^errent of the Titan 111 (34 )9/ i nert 1 a 1 Upper Stage integration program. Participa- 
ting contractors are: (1) Martin-Marietta Denver Aerospace Company, Denver, Colorado, Boeing Aerospace Division, 
Stattie, Washington; Chemical Systems Division of United Technologies, Sunn, vale, California; Aerojet Liquid Rocket 
Company, Sacrajujnto, California; and McDonnell-Douyljs Astronautics, Huntington Beach, California. The Arnold Engineer- 
ing Development Center, Tul^ahoma, Tennessee, prov'des test support to this program. 

(U) Testinq of Titar» III changes required to integrate the Inertial Upper Stage into the Titan !II Space Launch 
Vehicle family consists of structural d(\6  electronic ground testing. Structural test provisions include testinq of 
all new and modified hardware. Structural te;t items for this configuration include a modified S^age II equipment 
truss, a new design Stage II adapter skirt, an additional soliJ rocket motor half-segment, a new design Titan III{34)P- 
to-Inertial Upper Stage si-oport truss, and <* »ratified payicad fairing. Additional structural testing will also be 
required en the existing Stage I long core section. Tests of the Inegal Upper Stage avionics/Titan III(34)D electron- 
ics interface will be required to insure system compatibility Inertial Upper Stage separation and shock testing will 
be provided to insure Inertisi Upper Stage compatibility with the Titan III interface. The Failure Modes and EVfecis 
Analysis for the Titan III will be updated to reflect al i changes resulting from the Titan III(34)D/Inertial Upper 
Stage inteorat'on. 

(li) Inertia1 Upper Stage separatios and shock testing was completed in November 1978 and demonstrated that the 
actual shock spectrum was less than design specification. The Titan 111(34)0/1nert1a1 Upper Stage configuration struc- 
tural qualification testing was initiated in Apr»! 1980 and was completed in September 19SG. In Gtuibi»r 1979, the 
second är\d  last full-scale static firing of the 5-1/2 segment, 120 inch diameter Solid Rocket Motor was successfully 
completed, demonstrating the flight-worthiness of the t-1/2 segment motor and the new nozzle throat material, fn 
April 1979, the Stage I fuel Unk tests were successfully completed, thus verifying that the "stretched* Stage I fuel 
tank used on tho Titan I * IB can withstand the Titan !I!(34)D/1nert1a1 Upper Stag? flight environment. Successful 
completion or payload fairing separation tests has verified proper separation of the modified payload fairing from the 
vehicle. Joint Titan !'l(34)D/|nert1«1 upper Stage electronics interface testing 1s scheduled in 198?. 

(U) Development of the !ie:*!:ial upper Stage under Pro-am clement 644UF continues. The Inert ial Upper Stage 
pro$r:* eotered full scale development in March 1978 with Irltial Laune*- Capability for the Inertia! Upper Stage for 
both the Shuttle aftd TU MI ,11 applications scheduled for July 1980. However, a series of technical probieas during 
the develop-.*«! »uve resulted in delay in the Initial Launch Capability for the Titan III(34)D/Inertial Upper Srage 
from July 1980 :o September 1982. Critical Design Review of the Inertlal U?)oer Stage was inrtiateo* 1n February 1979 
ma  completed in -Soveirfcer 1979. 
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Budget Activity: Defense Wide Mission Support, #6 
Program Element: I35119F, Space Boosters 

(U) Inertia! Upper Stage propulsion system development testing is proceeding. To date, seven solid rocket rotor 
cases have been burst tested and four cases have been skirt tested. Motor case development and verification h^ve been 
successfully completed. Motor case efficiency is at the state-of-the-art level, and case burst data sho* Ktle scat- 
ter. Skirt ultimate load* have been demonstrated four times. In addition to the four full scale nozzle firing tests, 
six large and seven small Inert1al Upper Stage motors (including one spin motor) have been successfully fired at the 
Arnold Engineering and Development Center TN. Two motor firings Included the Extendable Exit Cone (deployed prior to 
the test). The ability to fire In?rt1al Upper Stage :,ol1d rocket motors for the Titan III(3«)D application was also 
demonstrated during these development firings. Two large and two small (»tors of the total of thirteen fired had 
propellant offloads (large motor: 50% and 16% offloadsj smell motor: 50% and 22% offloads). These firlnas completed 
the motor development program. In the qualification program, one burst test and twelve additional motrjr (six small 
and six large) firings will be conducted. The firings began In November 1981 with the successful firing of the first 
large motor. The qualification program for the Titan configuration will be complete in July 1982 and continue through 
September 1982 for the Shuttle configuration. The problem of propellant cracking In the boot area of the solid rocket 
motor has beer, solved and confirmed by cold *-rays of four qualification motors (two of each size). Casting of the 
flight motors rus commenced. A phenomenon called "foldback" has been discovered in several Inertlal Upper Stage exit 
canes and identified with nozzle fracture at less *.han specification stress levels. This problem resulted from manu- 
facturing errors which allowed some exit cones to be bjilt with a "folded* rather than linear carbon ply pattern thu<; 
reducing structural Integrity. Tooling and process change: have been made to eliminate this problem in the e*U cones. 
The first of the cones built with these process changes should be delivered by March 198?. Flight use of cones with 
HfoldhjckM is not planned, but they wtll be used during qualification motor firings to char 
of theve exit co.?es. 

Ings to characterize the performance 

ill) Component Qualification te ding of line replaceable units for the Inertial Upper Stage (Titan ni{3*)0 appli- 
cation) began in August 1979, and all forty components have successfully competed qualification. The UA High*' 
component completed qualification in November 1981. Structural qualification of the Vitan HI(34)D-configured tf,ert*ai 
Upper Stage was completed In <eptemb*r 1980 with the successful accompli shimnt cf separation systems, acoustics and 
pyrotechnic shock tests. Structural qualification of th: Space Transportation System configuration started *n September 
±981 and was completed in December 1981. Production of the Inertia! Upper Stage Qualification Test Vehicle was com- 
pleted, and the vehicle, using inert solia rocket motors, was stacked  Qualification Test Vehicle testing started in 
October 1980 and was completed in tiecember 1981. These tests confirmed the system's ability to funcMon in the speci- 
fied vitration, pyro-shock, and thermal-vacuum environments. 

(U) Titan Hi(34)D/Inertia1 Upper Stage flight software continues tj be a pacing item. Th« flight software is 
being developed by TRW and tested at the Boeing Aerospace facility in Kent, WA. The operational flight software 
verification and validation testing for the fin>t Titan U!(34)D flight is in test at Boeing Aerospace, witn indepen- 
dent verification and validation of the software now being performed by the Ma*tin ^rittta Aerospace Company. Comple- 
tion of the operational fliuht software development and validation and generation or the mission data load for the 
f.rst payload program on the Titar !H(34)D/Inertial Upper Stage is now scheduled for  July 1982. Completion o* the 
development and validation of flight software fcr the second payload prog^an on the TiUn 'n(34)0/Inertial Upper 
Stige is scheduled for ihe first quarter of calendar year  1983. A decision must be made bv 1 April 1982 on *hich 
payload program's Inertia Upper Stage software is developed first. 
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Budget Activity: Oefense Wide Mission Support, #6 
Program Element-, I35119F, Space Boosters 

(U) The Pathftnder Test Vehicle, a full-up, non-flight Inertlal Upper Stage, to be used with the Titan III(34)D at 
Cape Canaveral Air Force Station to validate the facility, aerospace ground equipment, and test procedures to be used 
for checkout and launch of the Titan HI(34)D/Inert1al Upper Stage was delivered to Cape Canaveral in July 1981. 
Testing of the Pathfinder Test Vehicle is underway in the Solid Motor Assembly Building at the Titan III Integrate - 
Transfer - Launcli area. Integrated testing of the Pathfinder Test Vehicle with the Titan III(34)D will begin in early 
1982 and will be completed to support the September 1932 Initial Launch Capability of the Titan III(34)D/Inertial Upper 
Stage. 

(U) The first flight Inertia! upper Steige (Shuttle use]: completed acceptance testing in October 1981. 

2. (U) Operational Test and Evaluation: Since Titan III is a mature program with no major changes scheduled, there 
is no requlrement'Tor a dedicated "ÄTFTorce Test and Evaluation Center (AFTEC) OTfE program. Design and operational 
requirements/ are well understood, and mechanisms exist to handle ongoing assessments and system changes- Specific 
program Space Booster support will be addressed under other 0TÄE programs. IUS OT&E is covered under Prcqram element 
644rF. 

3. (U)    System Characteristics (Titan III(34)0'inert1 *1_Upper Stage Combination)• 

Low Fa~th Orbit Missions (No Inertlal Upper Stage) 
Payload Capability (pounds) 

100 nautical mile aUitude-10 foot Payload 
Fairing, East launch from Cape Canaveral 
Air Force Station, Florida 

100 nautical mile (polar orbit)-10 foot Payload 
Fairing, launch from Vandenberg Air Force Base, 
California 

Synchronous equatorial orbit missions 
Payload Capability (pounds) 

)0  foot Payload Fui-ing 
Crpe Canaveral Air Force Station, Florida 

Reliability 

OBJECTIVE 

32,900 

27,600 

4,000 

97% 

CURRENT ESTIMATE 

32 900 

DEMONSTRATED 

27.600 

4,040' 

97X 

NOTE:  (U) Due to the development of the Titan. 111 (34)0 from the existing Titan III family and  tha »«lall number of 
systems, &vai?abH1ty and maintainability objectives have not been specified for the Titan 111(34)0. 

*{U) With ExtenJable Exit Cune on second stage 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  #35l30P 
DOD Mission Area:  Space Launch and Orbital Control, #410 

Title:  Consolidated Space Operations Center 
Budget Activity: Defeitsa^vlde Mission Support, 

(U) RESOURCES (PROJECT LISTING):  ($ In thousands) 

Troject 

Number Title 

TOTAL FOR PROGRAM ELEMENT 

FY 1981 

Actual 

3,781 

FY 1982 

Estimate 

19,427 

FY 1983 

Estimate 

32,116 

FY 1984 

Estimate 

59,328 

Additional 

to Completion 

293,971 

Total 
Estimated 

Costs 

408,623 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:  The Consolidated Space Operations Center (CSOC) consists of two 
elements:  the Satellite Operations Complex (SOC) and the Shuttle Operations and Planning Complex (SOPC).  The ne^d for 

the satellite control capability is based on the vulnerability of tne Satellit« Test Center (STC) in Sunnyvale, CA, a 
single node in the satellite control network which provides tracking, telemetry, and command capabilities to satellites 
supporting various national security missions.  The STC is vulnerable to both environmental and manmade threats and has 

limited growth potential.  The need for the Shuttle control capability stems from the planned use of the Space Shuttle 
for DOD missions. The DOD Shuttle control capability at Johnson Space Center (JSC) does not meet all DOD requirements 
for planning and conducting DOD missions.  The capacity at JSC is limited to 6 to 8 secure DOD flights per year, security 

is limited to SECRET, and military and civil space operations are intermingled.  CSOC overcomes th*e  limitations by 
providing a secure environment from which to conduct DOD spacrt missions; th« siting criteria irlnlmlie^ environmental and 
man made threats; adequate capacity to support the national shuttle traffic model is obtained; and military jpace opera- 

tions are conducted fro» dedicated DOD facilities allowing clost coordination of Shuttle and satellite operations. 

(II) BASIS FOR FY 1933 RDTtK REQUEST:  The fi  1983 request reflect* a restructure of the military construction into two 
segments slipping the satellite control IOC until late 1986 and the Shuttle control IOC until late 1987.  FY 83 will 
continue detailed dejlgn and integration effort« for various CSOC segments.  Procurement of satellite control and commu- 
nicatJoas systems will cosuwnr.e.  Activation planning and formulation of training programs will also be conducted.  The 

ki>r&e request is based on estimates provided by HQ AFSC.  These «stimAtes are derived from program office analysis, KA5A 
cost projections and existing contract options.  Changes fio&  the FY 12 descriptive Summary include the program re- 
structure revised cost estfmates and extension cf costs to complete from the 1986 IOC through the 1990 FOC. 

(U) CO»*.:» AR I SON WITH FY 1982 DESCRIPTIVE SUMMARY: 

Procurement (Other) 
hllitary Construction 

(U> OTHER APPROPR'ATION FUNDS: 
Procurement (other) 
Military Construction 

FY 1981 

T71W 

FY 1982 
Estlaate 

FY 1983 
Estimate 

112, U*2 
117,302 

20,736 
67,7 00 

FY 1984 
Estimate 

83k190 
78,000 

Additional 
to Completion 

58,650 
130,0t« 
29,000 

532,544 

Tots! 
EstluatcJ 
Coals 
110,(00 
242,170 
146,302 

6^6,470 
145,700 
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Program Element:  I35130F Title:  Consolidated Space Operations Center 
DOD Mission Area:  Space Launch and Orbit Control, #*10 Budget Activity:  Defense-wide Mission Support, ffr 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Consolidated Space Operations Center (CSOC) will combine into a single 
facility a satellite operations capability and the DOD Shuttle control capability, establishing a DOD facility for 
conducting both DOD satellite and Shuttle support operations.  The Satellite Operations Cowplex (SOC) will share the nor- 
mal satellite support workload with the Satellite Test Center.  If either becomes inoperative for any reapon, tne remain- 
ing Center will assume full responsibility for the satellite programs. The Shuttle Operations and Planning Complex 
(SOPC) of C30C will be designed to perform all DOD Shuttle operations with t'<e interim 00D capability at the Johnson 
Space Center (JSC) remaining as an emergency backup.  The extensive coordination required between the CSOC segments will 
benefit from a common 1c.ration.  In addition, Important cost saving» will result from the use of such common elements as 
security, logistics and support, antennas and communication links. 

(U) RELATED ACTIVITIES:  The Satellite Operations Corcplex of the CSOC wiJT become an integral part of the Satjllite 
Control Facility (SCF) network, funded under PE 35110F.  The Date System Modernisation project for the SCP contains 
contractual options to provide t'ue COC satellite control complement of equipment.  The initial DOD Shuttle control capa- 
bility is now being established as the JSC Controlled Mode under PE 63411F, 64411F and 12449F.  The SOPC complement of 
equipment will be evolved from NASA systems and the operational experience gained «t the Johnson Space Center.  PE 35151F, 
Satellite Control Facility Communications, will include CSOC communications.  The DOD Shuttle operations cadre, the 
Manned Space Flight Support Group, has been established at JSC under PE 35171F. 

(U) WORK PERFORMED Bf:  The CSOC development and acquisition effort is managed by Spaee Division, Los Angeles AFS, CA. 
The Architect and Engineering (A&E) contract for CSOC disign was »warded to Holmes and Nav»r la Feb 81. 

(U)  PROGRAM ACCOMPLIShXENTS AND FUTURE PROGRAMS: 

1. (U) FY 1981 AND PRIOR ACCOMPLISHMENTS:  The FY 1979 CSOC efforts dealt principally with requirements valuation 
and concept development.  A Joint DOD/NASA study of various satellite ojwratJons/Shuttle control configurations was dene 
for Office of Management &aC  Budget in 1979.  Mission Element Me^i Statements lor SOC and &>?€ »ere validated by the 
Secretary of Defense in September 1979.  Site surveys were conducted and t'..- L-  »r .n ,U'*/Colerado Springs, CO, area was 
s~'leet£j as the CSOC site after eoaplelioa of eavir©ttäfc*«tal isvpaet analyses.  \a <ti,8M A^g facility design contract was 
awarded. 

2. (U) FY 1982 PfcOOtAM:  C&>C *a*k during ft  19*2 will f*cus on desiga and definition artiwlUt«.  Start up a! the 
Integration support cvmtraet will e*r<ur; Aeraapaee Corporation »ystes« engineering will c«a>it*«l*«  StASA will participate 
in design of tke flight planning element l* fc-c «*^d first at JSC and eventually iuasfcrjd to CSCC.  live A&F dealga 
wotK vtIt be eao< 1 uded. 

,#   (U*   ELAÜ3 E^SSS £5£S££:     ^i"1«*  F*  IW)  *.ho 4***0*,   system engineering  and acquisition  planning efforts  u* 
KA5A,   Aerospace   and  the   integration  crcntra^tar will  eon*t»t;*.     Acquisition öf   iKe  first   satellite  mission  control  complex 
a*4  «^aatuaicatlct*  ayatc« <-omp**»cnts »ill  begin.     Favllltles  eo*st ft*<t ioa ¥*»   restructured   lato   two  sefmants.     The  Ft   83 
NtUX*  incre*e*t   »111   provide  the  t**&niral   area«  that   *****  satellite  *md  Shuttle  C*Alr\>l   o^erat«©**  and  utilities 
support   Wildings.     t»c*«a«e>   in  RltfftE oircr   last   years  estimate   reflect   Ji^reased  *4«&*»ia  **  fr«*t   end  design  and 
inte^f^iiö«  pla*»t«g  a*  well  as  (W  aloisif   ft**« atsCcipated  s!*ri   In  FY «1. 
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Program Element:  I3513QF 
DOD Mission Area:  Space Launch and Orbit Control #410 

Tlt1e:  Consolidated Space Operations Center 
Budget Activity! Dcfenaewlde Mission Support >6 

4. (U} FY 1984 PLANNED PROGRAM:  During FY 84 the major procurenante of Shuttle Control System including the first 
flight control room will begin.  Design cf the simulator system for use in flight readinebs verification will begin. 

In the satellite control segment, acquisition of the software development test lab (SDTL) and the seccnd MCC will occur 
and design of the Integrated range control center will start.  Acquisition of training system and start up of the training 
program is planned.  The FY 84 MILCON provides the engineering and administrative building and other support facilities. 

5. (U) PROGRAM TO COMPLETION:  Facility occupancy will occur in FY 85 and installatlcn ard checkout of satellite con- 
trol and communications systems will commence.  Satellite Control IOC will oc>.*ur in late 1986; Shuttle Control IOC with 

one flight control room will be achieved in late 1987.  RTT&E coat to complete increases include design, installation and 
integration of thj Shuttle simulator, to be operating in lr8b, as well as additional mission couttol complexes and a 
second flight control room to be added for the 1990 FOC. 

6  (U) Milestones: 

A. Mission Elemei.i. Meed Statements Validated 
C. Environmental Impact Analysis Filed 
B. Site Selection Announcement 

D. Military Construction Program Submission (+35X design complete) 
E. Military Construction Program Approval 
F. Start Construction 

C. Initial Operating Capability - Satellite Control 
H. Initial Opt-rating Capability - Shuttle Control 
I. Final Operating Capability 

September 1979 
F^burary 1?81 
March 1981 
January 1982 
Octobet 1982 
March 1583 
uovemter 1986 
November 1<;87 
June 1990 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element,  I35160F 
DOO Mission Area: Space Lanuch and Orbital Support, #410 

Title: Defense Meteorological Satellite Progiam 
Budget Activity: Defense Wide Mission Support, #6 

(U) RESOURCES (PROJECT LISTING):  {$ In thousands) 

Project 
Number Title 

FY 1981 
Actual 

TOTAL FOR PROGRAM ELEMENT      18,902 

FY  1982        >?Y 1983        FY 1984 
Estimate      Estimate      Estimate 

47,222 27,751 35,370 

Total 

Additional    Estimated 
do Completion    Costs  

Continuing   Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The DcTense Meteorological Satellite Program provides visual and 
infrared cloud cover data and other meteorological, oceanographies and solar-geophysical information.  These data are 
required over the entire surface of the earth in support of strategic and tactical missions*  At least, two satellites 

are required in polar orbit at all times; one providing data in the early morning and early evening, the other during 
mid-Jay and mld-n ght.  Program requirements were invalidated by the Joint Chiefs of Staff on 5 October 1981. 

(U) BASIS FOR FY 1983 RDT&E REQUEST:  Includes funds for modifications to the Block 5D-2 primary sensor to make It 
compatible with the Shuttle launch environment.  Includes funds for modifleaf ions to  the Block 5D-2 system to reduce 
system level test time and increase cm~urbit effectiveness.  It also provides for development of the satellite data 

handling system which will improve the quality and timelines of primary data available to satisfy mission requirement. 
Funding amounts are based on 15 yerrs of experience by Air Force Systems Command ani contractors in developing, 
producing, operating and maintaining this system. 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

RDT&E 
Missile Procurement 
Other Procurement 

(U)  OTHER APPROPRIATION FUNDS: 

Missile Procurement 
(Quantity) (Satellite) 
Other Procurement 

Operation and Maintenance 

FY 1981 

19,000 
43,355 
4,145 

FY 1982 
Estimate 

48,300 
37,956 
1,900 

FY 1983 
Estimate 

38,700 
37,007 
6.8&0 

FY 1984 
Estimate 

42,800 36,616 167,900 34,800 
(*>) (0) (2) (0) 

4,045 1,833 6,327 11,371 
9,728 13,832 15,517 15,605 

Additional Estimated 
to Completion Costa 

Continuing Not Applicable 
Continuing Not Applicable 
Continuing Not Applicable 

Continuing  Not Applicable 

Continuing   Not Applicable 

Continuing  Not Applicable 
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Program Element;  I35160F Title:  Defense Meteorological Satellite Program 
DOD Mission Area:  Space launch and Orobtsl Support, #410      Budget Activity: Defense Wide Mission Support, #6 

DETAILED BACKGROUND AND DESCRIPTION:  The Defense Meteorological Satellite Program Is a weather satellite system 
started by the Air Force Its purpose Is to provide dally cloud cover data worldwide to support special stra- 
tegic missions and tactical contingency missions.  The first successful launch was in Jand the system has 

been continuously operational since that time.  In 1065, weather support to tactical operations was initiated when a 
mobile van which could receive direct, resl-time weather data was deployed to South Vietnam.  A requirement exists for 
at least two satellites in orbit.  The orbits are circular, sun-synchronous, near-polar, &t 450 nautical miles altitude, 

with a period of 101.6 minutes. The next launch vill be from Vandenberg Air Force Base, CA, using an Atlas launch ve- 
hicle.  Stored dara are recorded on the satellites and later sent to one of the data receiving stations at Fairchild Air 
Force Base, WA; Lofing Air Force Base, ME; or Kaena Point, Hi, where it is simultaneously relayed via commercial satel- 

lite to the Air Force Global Weather Ceutral at Offutt Air Force 3ase, NE, and Fleet Numerical Oceanography Centei, Mcn- 
terey, CA, for use in strategic and tactical weather forecasting. ReaJ-time data art; also transmitted to tactical 
receiving terminals located worldwide.  Fixed tactical terminals are located in 'lawall, Kwrjalein missile range, Guam, 

the Phillipines, the Azores, and Cape Canaveral, Florida. Mobile tactical receiving terminals are located in Korea, 
Jap&ü, Alaska, Panama, the Philippines, and Germany.  Three Mark IV mobile tactical terminals are now available for 
Instant deployment to any crisis area.  Direct links have been installed from Air Force Global Weather Central to Head- 

quarters Tactical Air Command and the Pentagon to provide data on a timely basis to the Commander, Tactical Air 
Command, and the Joint Chiefs of Staff. 

(,]) RELATED ACTIVITIES:  The Defense Meteorological Satellite Program is a joint-Service program In accordance with 
Che Memorandum of Agreement on Joint Service Management and Operations, dated 15 December 1976.  The program provides 
support to all military services.  Based on the successful operation of &u  sspariocnt&l receiving t»r».!n*! ^hoarH 
the U.S.S. Constellation, the Navy is equipping all large carriers to receive data and is operating two shore based 
terminals to receive data.  The Air Force begar- procurement of new low cost tactical terminals in FY 1978, and the 
other ser/i es will begin procurement in following ye u.  Navy personnel are integrated into the Program Office to 

insure compatibility between the Air Force satellites and Chfc receiving and data processing equipment of the Navy. 
Personnel from the Army's Atmospheric Sciences Lab ate coordinating Army matters with the Program Office.  Close 
coordination is also maintained with the civilian weather satellite program, operated by the Department of Commerce. 

The two systems have different primary missions find different primary sensors.  Cloud imagery is the primary intense 
need while vertical temperature soundings are the primary Commerce need.  Interchange of technology has been continuous, 
with special emphasis on avoiding duplication of effort.  Pursuant to a study directed by the Office of Management 

and Budget, Commerce decided in January 1974, to adop«: the Defense spacecraft, the Block 5D as a basic spacecraft 
bis for the civil system.  Atlas E launch services for the Defense Meteorological Satellite Program are provided by 
the Space Boosters Program (Program Element 35119F). 
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Program Element:  I35160F Title: Defence Meteorological Satellite Program 
D00 Mission Area: Spaca launch pnd Orbital Support, #410      Badget Activity: Defense Wide Mission Support, #6 

(^) WORK PERFORMED BY: Development and procurement are managed by the Space Division, Los Angeles, CA. The Air Force 
Geophysics Laboratory7 Bedford, MA; the Wright Aeronautical Laboratories, Wright-Fatterson AFB, OH; Air Force Weapons 

Laboratory, Kirtland AF3, NM; the Aerospace Corporation, El Segundo3 CA; and the Navy's Environmental Prediction 
Research Facility, Monterey, CA, all contribute to the Defense Meteorological Satellite Program satellite meteorology 
development program. Contractors include:  RCA, Princeton, KJ - spacecraft; Westinghouse Electric Corporation, 

Baltimore, MD - sensor and ground display equipment; Hughes Aircraft Company, Los Angeles, CA, Barnes Engineering 
Company, Stamford. CT, and Aerojet Electro Systems, Azusa, CA - special sensors; Harris Corp., Melbourne, FL - Ground 
Command and Control and Mobile Ground Data Processing Terminals; General Dynamics Convair, San Diego, CA - launch 

vehiclv • 

PROGRAM ACCOMPLISHMENT? AND FUTURE PROGRAMS: 

1.      FY 1981 and Prior Accomplishments:  In audition to continuous support of the special Strategie alsslons, 
Defense Meteorological Satellite Program provided emergency supporc during the[ 

1 Pueblo crisis (1963), all of the Apollo .nd Skylab recoveries (1969-1974), [_ 
"the Hayagues ship recovery operation (1975) 

j Use of the real-time tactical data in Southeast Asia was highly successful; for example, weather 

forecasts based on Defense Meteorological Satellite Program data reduced the iuia.ber of weather ineffective RF-4C 
soritles in Cambodia by 66X in 1973.  The mission of the Defense Meteorological Satellite Program is to provide the 
United States Armed Force» with visual and Infrared weather data of unmatched quality, timeliness, usability, and 

flexibility.  In 1972, the Air Force began the development of a more reliable and producible system, designated the 
Block SD integrated spacecraft.  This effort continued during FY 1973-1977 and the first Block i»D satellite was 
1aunehed on 11 September 197*:. r 

Plans for development of an optimized satellite for Shuttle launch were cancelled following Presidential Directive 
54 which directed the Departments of Commerce and Defense and the National Aeronautics and Space Administration to 
retain separate military and civil meteorological satellite programs until a major new development effo.t was required. 

A major new satellite system would have to be developed jointly.  Both the military and civil programs choose to 

retain the current satellite configuration and make those modification*- required lor  a successful launch using Space 
Shuttle.  This Shuttle version for the military was designated Block JD-3U 
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Program Element:  I35160F Title: Defense Meteorological Satellite Program 
DOD Mission Area:  Space Launch and Orlbtal Support, #410      Budget Activity  Defense Wide Mission Support, #6 

2. (U) FY 1982 PROGRAM:  Begin efforts to modify the Block 5D-2 system for launch using Shuttle (designated 
Block 5D-3). Begin modification of the primary sensor for the Block 5D-3.  Develop procedures for encryption of command 
and telemetry links.  Develop satellite data handling system.  System engineering and systems analysis efforts will be 

pursued and one satellite is currently scheduled for launch. 

3. (U) FY 1983 PROCEAM:  Includes funds for modifications to the Block 5D-2 primary sensor to make it compatible 

with the Shuttle launch environment.  Includes funds for modification to the Block 5D-2 system to reduce system level test 
time and increase on-orbit effectiveness.  Also, provides development of the satellite data handling system which will 
improve the quality and timeliness of primary data available to satisfy mission requirement at Air Force Global Weather 

Central.  Changes from the FY 1932 RDT&E Descriptive Summary in the FY 1983 RDT&E and mlsaUe procurement entries are the 
result of changes in the Shuttle transition RDT&E effort and incorporation of economic order quantity advanced buy to 
save $43.6 million in missile procurement.  In last year's submission, the transition of the satellite from Atlas to 

Shuttle launch capability was scheduled for FY 1986.  This transition depended on National Oceanic and atmospheric Admin- 
istration and National Aeronautics and Space Administration transition of their polar orbiting meteorological satellite 
to Shuttle launch capability which was scheduled to precede the Defense transition.  National Oceanic and Atmospheric 

Adminisfration deferred their transition indefinitely clue to funding limitations.  This caused an Increased and unaccept- 
able funding burden on the Defense Meteorological Satellite Progrei which resulted in a delay of transition completion 
from FY 1986 to FY 1990.  For the interim, the program w«ll buy four more Block 5D-2 systems in a multiyear (full fund 

with f>rnnomic order quantity advanced buy) procurement approach.  This approach will produce $43.6 in savings to the 
Government when compared to the annual procurement of one spacecraft >.»t a tlüte. 

4. (U)  FY 1984 PROGRAM:  Continue efforts leading to transition of Block 50 system to Shuttle launch capability. 
Continue development of upgraded ground systeu which will s^rlsfy program data requirements. 

*>.  (U)  PROCnAM TO COMPLETION:  RDT&E funding will allow evolutionary development of spacecraft and senaors as 
necessary to support » =»w requirements of the special strategic missions, the Joint-Service mission, and the Joint 
Chief« of Staff.  This is a continuing program. 
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Program Element:  #3516QF Title: Defense Meteorological Satellite Program 
DOD Mission Area:  Space Launch *nd Orbital Support, #410      Budget Activity:  Defense Wide Mission Support, #6 

6. MILESTONES: 
3ate   _, 

A. Program Initiation | 
B. (U) Contract Award for Block bQ  Satellite Feb 1972 
C. (U) Deliver Pirat Block 5D with Sensor Complement 3Q PY 1976 
D. (U) First Launch of Block 50 Satellite 11 Sep 1976 
E. (U) Contract far Shuttle transition capability modifications *(Aug 1981) 2Q ^Y 1982 
F. (U) First Launch using Shuttle *(FY 1986) FY 1990 

* Date included in FY 1982 RDT&E Descriptive Summary 

(U) EXPLANATION OF MILESTONE CHANCES:  These datea changed due to tY:  pvogram changes described in 
Paragraph 3 on the previous page. 

7. (U) RESOURCES:  Not Applicable. 
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Budget Activity:  Defenaewide Mission Support #6 
Program Element:  3516CF, Defense Meteorological Satellite Program 

Test and Evaluation Data 

1. (U) Developaent Test and Evaluation:  RCA Corporation is the prime development contractor for the Defense 
Meteorological Satellite Prograa.  The iollowing tests have or will be perforaed on the block 5D-2 system.  Detailed 
Electrical i'qst (Jun-Jul 80):  This special development test of spacecraft verified interface compatibility between 

spacecraft and the primary anr< alssion sensors.  All Interface signals and characteristics wer« monitored during 
spacecraft level testing to Insure the systems were compatible a id were «rlthln required tolerances.  All out of tol- 
erance conditions were annotated and discrepancies were resolved.  Initial System« Perforaanc» Test (Nov 80):  This 

standard spacecraft syutem level test Insured operation of all subsystems.  Increased Spacecr&ft Thertaal St reu 3 Test 
(Apr 81):  To verify system integrity for th<t first Block 5D-2 satellite, the thermal stress test was increased to 
include an additional three theraal rycles above and beyond the noraal three thermal cycles.  Primary Sensor Recon- 

figuration during Orbit Simulation Test (Jul 31):  This special test on the primary censor configured it to many of 
the possible subsystem interconnects to verify operational capability under a simulated orbit environment (theraal 
vacuum).  First Article Spacecraft Acoustic Test (Nov 81):  The iirst Block 5D-2 satellite (S-6) was subjected to 
an acoustic environment 4 1/2 db above the noraal Atlas-Induced acoustic environment.  Th? spacecraft was operating 
in ascent mode during test an*' all ascent parameters were monltorei to insure normal operation. After the acoustic 
test, a complete spacecraft test was performed to insure no degradation occured.  This teat included complete me- 

chanical integrity.  Pyro Actuated Deployment Test (Nov 81):  This special development test at spacecraft level 
fired each of the pyrotechnic devices and monitors shock Induced environment through various acceierometers installed 
on the spacecraft.  In addition, the test verified mechanical deployments under actual pyro-actuated events. 

Radiation Exposure of Selected Piece Parts (Aug-Oct 81):  Thip special test was performed on selected Block 5D-2 
piece parts to Insure the devices will meet the required life while subjected to the natural radiation environment 
of space.  Selected devices were sent to radiation laboratories tnd subjected to an accelerated radiation environment. 

The devices were monitored to determine maximum dosages they could absorb without degradation.  The device's shield- 
ing requirements and its life expectancy on orbit were determined from these data.  Software Stress Testing (Jan 82): 
This special software development test insured software compatibility with simulated inputs fr-i* spa< ocraf t subsystems 

such as the earth sensor and sun sensor, and to monitor the software to Insure normal «esponae. 

2. (U) Operational Test and Evaluation:  The Defense Meteorological Satellite Program Is continually evolving 

t<s meteorological eatsllite technology advances.  The current acquisition efforts for Block 5D-2 satellites and the 
supporting ground system changes are part of this continuing evolution.  The changes and modification* are totted 
through th-i development process prior to t\ a  launch of new satellites.  Hence, as an op* rational system uiider, 

continuous upgrade, no identifiable operations test and evaluation requirements currently tixlftt«  B.nsed on a review 
of future plans» no Air Force Test and Evaluation Center managed/monitored Operational Test and Evaluation is 
required at this time. 
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Budget Activity; Defensewide Mission Support #6 
Program Element: 35160F, Defense Meteorological Satellite frogram 

3.  (U) System Characteristics: 

Demonstrated Demonstrated 
Development Tec*        Operational Test 

Objectives and Evaluation          and Evaluation 

Orbit              450+ 9 Nautical Miles 450+ 5 Nautical 
Circular Miles 

Data Storage         4ÖG Minutes 400 Minutes            400 Minutes 
Capacity 

Imagery              3 and 1.5 Nautical .25 and 1.5 Nautical     .25 and 1.5 Nautical 
Resolution            Mlies, Visual and Miles, Visual and       Mil«!*, Visual and 

Infrared Infrared               Infrared 
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FY 1983 RDT&E DESCRIPTTVE SUMMARY 

Program Element:  I35171F Title:  Space Launch Support 
DOD Mission Area:  Space Launch and Orbital Support, #410      Budget Activity:  Defenae-wlde Mlggioa Supportr So 

(Ü)  RESOURCES (PROJECT LISTING)($ la thousands): 
Total 

FY 1981  FY 1982   FY 1983   FY 1984   Additional      Estimated 
Actual   Estimate  Estimate  Estimate  to Completion   Costs  

Project 
dumber   Title 

TOTAL FOR PROGRAM ELEMENT 15,000   2o,15l 16,419 40,346   Continuing   Not Applicable 

(U)  BRIEF DESCRIPTION 01 2LEMENT AND MISST3N NEED:  This program provides the Space Transportation System resources/ 
capability needed to transport Air Force apace payioads into their mission orbits.  The main program objective is to 
provide consolidated management, pt grammli.g, and execution of the operational phase Air Force Spec* Shuttle/lnertial 
Upper Stage/Payload Assist Module-Delta cl<*,ss activities that are common to the Department of the Air Force research 
and development and operational satellite programs. 

(U)  BASIS FOR FY 1983 RDT&E REQUEST:  Provides first year funds for the procurement of an Inertial Upper Stage (IUS) 
for a Space Test Program mission.  Pays for the continuation of mixed cargo integration activities and the Orblter Flight 
Chars«! to support a Space Test Program sortie mission on the Space Shuttle.  Continues efforts in the for» o* studies 
and analysis, design, ar.d operational planning to identify and develop beneficial uses of man for on-orbit payload opera- 
tions.  The iUS cost estimate was» derived fros. contractor experience with the initial production build on thi full seal« 
development contract.  Payload integration t:osts T« estimates based upon prior experience for integrating payioads to 
expendables• 

(U)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

TY 1982 
P< l'8l  Estimate 

IDT4K 
Procurement (Missile) 

2b,4fe2 
710 

39,/00 
33,575 

FY 1983 
Estimate 

TBD 
8*.648 

KY   1984 
istiieate 

Additional 
to Completion 

Continuing 
Continuing 

Estimated 
Costs 

Not. Applicable 
Not Applicable 
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Program Element:  I35171F Title:  Space Launch Support 
DCD Mission Area:  Space Launch and Orbital Support, #410   Budget Activity:  Defenae-w^de Mission Support, #6 

VU) OTHER APPROPRIATION FUNDS: 
W  1982   PY 1983   PY 1984   Additional      Estimated 

PY 1981  Estimate  Estimate  Estimate  to Completion   Costs 

Procurement (Missile)                  700 102,975 155,800 172,400 Continuing   Not Applicable* 

(Quantity) 
(Inertial Upper Stages)             (0) (0) (4)       (0) Continuing 
(Payload Assist Modules-Delta class)  (0) (0) (10)       (8) Continuing 

Operation and Maintenance            29,802 72,471 176,782 258,162 Continuing   Not Applicable 

^Includes spares. 
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Program Elauen!::  I35171F Title:  Space Launch Support 
DOD Mission Area:  Space Launch and Orbital Support, #410   Budget Activity:  Defense-vide Mlaalon Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  Thla program element provide* the Space Shuttle/Inertial Upper Stage/Payload 
Assist Module-Delta claaa support that Is common to the Department of the Air Force research and development and opera- 
tional satellite programs. This support Includes procurement of Inertlal Upper Stages, Payload Assist Modules-Delta 

clase, and their associated launch services; payment of Orbi.er Flight Charges to the National Aeronautics and Space 
Administration; provision of mission control operations and recurring payload integration; ari operation of the national 
Space Shuttle launch site at Vandenberg Air Force Base, CA.  The research and development satellite programs supported 

include the Space Test Program, Program Element 63402F; and the flrat Space Shuttle mission of each of the following 
programs: the Defence Meteorological Satellite Program, Program Element 35160F, and the MILSTAR Satellite Communications 
Program, Program Element 33o03r  The operational satellite programs supported are the Defense Meteorological Satellite 

Program, Ptograo Element 35160F, the Defense Satellite Communications System, Program Element 33110F; the Defense Support 
Program, Program Element 12431F; the NAVSTAR Global Positioning System, Program Element 35163F; the Satellite Data 
System, Program Clement 35158F; the Space Based Surveillance System, Program Elements 63428F and 12424F; and the MILSTAk 

Satellite Communications Program, Program Element 33603F. 

(U) RELATED ACTIVITIES: The Inertlal Upper Strge development, Department of Defense Space Shuttle operations capability 

development, and the acquisition of the Vandenberg Air Force Base Shuttle launch site are being accomplished In PE 6441 IF 
,nid PE 12449F.  The individual Air Force payload programs will provide resources for progrsm unique launch hardware and/or 
services.  The resources for support to other Department of Defense programs are Included in the appropriate Special 

Activity and Department of tlm  Havy Ft gram Elements. 

(U) WORK PERFORMED BY;  The responsicle Air Force agency is the Air Force Systems Comaöid's Space Division, Los Angeles, 

CA.  Systems engineering is provided by the Virospace Corporation, El Segundo, CA.  "Hie Inertlal Upper Stage and space- 
craft Integration contractor is the Boeing Aerospace Company, Seattle, WA.  The Payload Assist Module-Delts class con- 
tractor is the Mclxxtnell-Doug las Astronautics Company, Huntington Beach, CA.  The payload irtegratlon contractor is 

Martin Msrltitta Corporation, Denver, CO.  »'he: Vandenberg Air Force Base Shuttle operations contractor haa no: been selec- 
ted.  The National *#rcaautlcc and Space- Administration is the Space Transportation System manager and operates the 
.»ational Spat« Shuttle ««stern launch site at Kennedy Space Center, Ft, and the mission control center at Johnson Space 

Center, TX. 

<U)  gg^CRAH ACCOMPLISHMENTS ANU FUTURE PROGRAMS: 

l* *u) fj *98* an" ;>rtQ^ Accomplishments: Reimbursements were bade to the National Aeronautics anu Space Adminis- 
tration (f»ASA* lo cover th-j coats related to terminating the BAT50N II communications security capability In the Tracking 

«ad Data Felay Satellite System (TDRSS). 

2.  (U)  FT 1982 Program:  NASA wlil be reimbursed for ehe remainder of the coftt« associated with terminating 

BATSON ».» co TDRSS.  Mixed integration activities begin for a Space ""est Program sortie mission.  Development efforts 
will begin to define and implement improved man-to-payload interfaces during on-orblt payload operations to further 
Insure the SttCCftfca of military rpa-rc mirsion».  The reduction in FY 1982 funding resulted it-m  reprosramming actions for 
higher priority te(uirements. 
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Program Element:  »35171F 
DOÜ Mission Are«:  Space Launch and Orbital Support,. #410 

Ti 11 e:  Spnce Launch Support 
Budget~~Activity:  Defense-wide Mission Support, #6 

3.  (U) PY 1983 Planned Program:  An Inertlal Upper Stage (IUS) tcr  a Space Teat Prograa synchronous mission will 
*oe procured (incrementally funded in FY 83, 84, and 85).  Payment of the Orbiter Plight Cha-ge for a Space Test Program 

sortie mission will be made to NASA.  Mixed cargo integration activities for a Space Test Program sortie mission will 
continue.  Efforts will continue to develop and implement a program which enhances mission operstlons through the use of 
man during on-orbit payload operations. Tt.e Increase in PY 1983 Missile Procurement funds from those reflected in the 

FY 1982 Descriptive Summary la die to a change in procurement plena for the IUS and an increase in the IUS cost.  IUS 
quantities are changed from one fully funded vehicle to advance buy of four vehicles to be procurer! as part of an eight 
vehicle block buy. 

4. (U)  FY 1984 Planned Prograa:  Paymm*.t of the Orbiter Flight Charge a *  mixed and recurring paylo«-.- Integration 
charge* will h» made EP support a Space Test Program so  e mlaslon la ?lscal 1985.  Payment of the second year funding 

will be made for an iUS procured in Fiscal Yamr 1983. 

5. (U)  Program to Completion: Thla is a continuing program. 

6. (U)  Milestones:  Not Applicable 
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FY 1983 ROT&E DESCRIPTIVE SUMHARY 

Program Element: #780UF 
DOD Mission Areal "Production Base Support, #480 

(U) RESOURCES (PROJECT LISTIHG)($ in thousands): 

Project 
Number  Title 

TOTAL FOR PROGRAM ELEMENT 

Title: Industrial Pr-a:jaredness Program 
Budget Activity: Defense-Wide Mission Support, #6 

FY 1981 
Actual 

FY 1982 
Estimate 

FY 1983 
Estimate 

1.977 

FY 1984 
Estimate 

4,867 

Additional 
to Completion 

Total 
Estimated 
Costs 

Continuing   N/A 

(ll) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This p-ogram maintains and provides required improvements for Air 
Fo»'ce-oWne<f7 contractor-operated plants; engineers, validates, and demonstrates new manufacturing technologies; fund., 
technical portion of factory/plant technology modernizations; and provides industrial base strategic ind tactical plan- 
i ing. These efforts are necessary to reduce acquisition costs and lead-times, to improve industrial readiness, and to 
provide surge capability. 

(II) BASIS FOR FY 1983 RDT&E REQUEST: Funds a new initiative in Manufacturing Science. This funding will provide the 
absoTuteTy critical technology base" for future efforts and aP.ow development of potentially ultra-high payofi Manufactur- 
ing Technologies.  It will provide a direct link between the Air Force Manufacturing Technology (MANTECH) Program and 
academia, will help develop academic centers of manufacturing txccl lenr.e, and will help stimulate the undergraduate and 
graduate education of manufacturing engineers. 

(II) COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: Not applicable. 

(II) OTHER APPROPRIATION FUNDS: 

Procurement:  Aircraft 
Missile 
Other 

Operation ami Maintenance 

Total 
FY 1982 FY 1983 FY l*84 Additional Estimated 

Y 1981 Estimate Estimate IV imate to Completion Costs 

60,600 93,300 147,400 157,100 Continuing N/A 
19.0;)0 24.616 27.200 26.600 Continuing N/A 
10,083 9.835 10.548 11.188 Continuing N/A 
8,01? 8,841 M.128 12.681 Continuing N/A 
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Program Element: I78Q11F Title: Industrial Preparedness Program 
DOD Mission Area: Production Rase Support, #480 Budget~fctivity: Defense-Wide Mission Support, #6 

(U) DETAIL EP. BACKGROUND AND P>E SCRIPT TON: Erosion of the Aerospace Forces industrial base and the advancing technology of 
weapon systems", equipment, and" aerospace materiel have resulted in greatly increasing acquisition and maintenance costs. 
This has been further complicated by  the increasing dependence on foreign sources for critical/strategic materials and 
mateMel. Correction of this situation requires maintenance and improvement of existing industrial plants, creation (as 
appropriate) of new facilities, the influx of new technology (clearly demonstrated as the major factor 1n productivity Im- 
provement), and the capitalisation necessary for facilitization and modernization. Further required are analyses and 
both strategic (for over^l guidance and planning) and tactical (for specific implementation) planring to guide investment 
and the improvement and development of the science foundation critical for t' "hnology improvement. The objective of 
this program element is to fund all appropriate work where private Industry can not or will not make such investments. 
Further, this program element links with major acquisitions to stimulate private investment through government "seed" 
investment in  technology and shared risks :nd benefits from the mutual Investment. Major benefits of the program 
include reduced acquisition costs or cosi avoidances, reduced acquisition lead times, reduced maintenance costs and 
process time, ano improved (acquisition and maintenance) product quality. A further benefit resulting is technology 
liffusion that enhances the national industrial base as a whole, increasing our international competitiveness. 

(U) RELATE» ACTIVITIES: Both the Army and the Nasy mountain very active Industrial Preparedness programs. Other govern- 
ment agencies such as NASA and the National Bureau of Standards maintain active manufacturing technology efforts. This 
latter activity is fully coordinated through the DÖD Manufacturing Technology AdvlfOt« Group {MTAG). Through subcom- 
mittees of the MTAG, rjmerous joint programs are  run Involving two or more services and, a* appropriate, other government 
agencies. Further, joint activities with the Advanced Research Projects Agency are administered by the appropriate 
service and coordinated through the MTA6. Internal Air Force participants tra the Mr Torce Systems Command and the Air 
Force logistics Command. Projects ire  jointly planned and prioritized, with execution by the appropriate major command. 
This PF is potentially fed by nearly all research and exploratory development PEs. Typical efforts feeding this PE 
include 62102F, Materials; 6??01F, Aerospace Flight Dynamics; 62203F, Aerospace Propulsion; 62302F* Rocket Propulsion; 
and 6321 IF, Aerospace Structures and Materials. Likewise» this program impacts and feeds numerous Air Force program 
elements. Examples include 64226r, Long Range Combat Aircraft (B-1B) and 72007F, Depot Maintenance. In FY 1°83, several 
major changes will occur to this PE. These include the Initiation of the Manufacturing Sciences Initiative ind creation 
of a new sub-element called Industrial Productivity and Responsiveness Improvement. Ex1sit1ng sub-elements Include 
Industrial Facilities, Industrial Preparedness Planning, and Manufacturing Technology. The final change in FY 1983 is 
the r»ew strategic and tactical planning Structure. 

(U) MORK PERFORMED BY: The program is executed by the Air Force Systems Command for implementation Jn privace Industry 
and tKe Air Force Logisitics Command. Agencies participating in the execution include the  Wright Aeronautical Labora- 
tories, AFSC's system product divisions, and AFLC's Air Logistics Centers. Many contractors are Involved, Including 
Mc Donne 11-Douglas, Rockwell International, Lockheed, Avco, General Dynamics, Martin-Marietta, Boeing, V?stinghojse, 
General Electric, fYatt & Whitney, and numerous fduitional prime and sub aersopace contractors. Hell over 80 contracts 
«re expected to be funded In FY 1983. RDT&E effort is to be performed by industry - acadenta coaMtlon; the specific 
participants are unknown at this time. 
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Program Element: #7801IF 
00D HI s*on Area: Prcöuctj^r Base Support, #480 

(II) PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

Title: Industrial Preparedness Program 
Budget Activity: Defense-Wide Mission Support, #6 

1. (U) FY 1981 and Prior Accomplishments: Numerous manufacturing technology efforts were completed and transitloned 
to Industry.A significant example was Tfie engineering and validation of casting technology allowing large primary cast 
strjcti^es. This was transiticned J:o the Air launched Cruise Misrule with an anticipated cost avoidance of well over 
$100M (a return-on-investment of over 100:1) projected. The Technology Modernization concept (a contractually linked 
government investment in technologies and private Industry investment in capitalization including shared acquisition 
savings and contractor risk protection) wai initiated with the F-16 prime contractor. Anticipated benefits to the Air 
Force include a co*t avoidance of about J220M with a return-on-investment of nearly 9:1. Critical required facilities 
maintenance end improvements, including environmental protection actions, were completed. 

2. (U) FY 1932 Program: Fifteen major Integrated Computer Aided Manufacturing Projects will be completed. Over 
70 ad-litlonaTManufacturing Technologies will be pursued, of mic^  one-third should be completed. Eleven Technology 
Modernizations will ts started/continued. Facilities projects will be accomplished at A1r Force plants 3 (Tulsa, OK), 
4 (Fort Worth, TX), 6 (Marietta, GA), 19 (San Diego, CA), 28 (Everett, MA), 42 (Palmdale, CA), 44 (luson, AZ), 59 (Blng- 
hamton, NY), 62 (Grafton, MA), 78 (Brigham City, UT), and others. Industrial Preparedness Planning will be performed at 
a modesi level. 

3 (i!) f-Y- Vff83, Plannea Program: Procurement 9f\4  Operation and Maintenance funded activities will continue as de- 
scribed above. Technology Modernizations will be Incorporated Into a new sunelement called Industrial Productivity and 
Responsiveness Improvement providing better management and execution. Industrial Preoaredness Planning .:111 receive new 
emphasis, including planning an overall strategy and developing the tactical planning" to guide needed industrial prepar- 
edness/productlvlty/responstveness actions. An R0TÄE initiative will assess 2nd start, as appropriate, to develop manu- 
facturing sciences in the areas of sensor device phenomina and sensor theory, control theory, 3-D material flow technology 
for computer aided forging die design/manufacture, a<«u end-effector phenomlna and manipulator theory. Advanced manufac- 
turing research will be exploded in areas such as submicron electronic device processing technology, composite fabrication 
theory, electronic and avionlc packaging technology, me^al removal phenomlna, and others. The technology portion of the 
B-1B Tech Mod for the alrfram« and propulsion prime and sub contractor^ will also start. 

4- (u) FY 1984 Panned Program: Program as outlined above will continue. The Tech Mods underway will mature and 
industrial capitilTzat.on wTlT progress. Manpower for expanded planning did management will be provided; as will be 
manpower for a 'oglstics contract surge readiness Initiative, Overall strategic planning will continue at a lower level 
of intensity as tactical planning emphasis will grow. Emphasis will be placed on repair technology for the AFLC's Air 
logistics Centers, on manufacturing science, and on Industrial technology efforts for the space and missile industry, 
lech Mods win be identified and initiated as appropriate for AFLC m.teriel contractors. 

s- (u) Program to Completion: This is a continuing program. Areas of emphasis and trends mentioned abrve w<ll 
continue. Required maintenance/improvements for Air F.vce-owned, contractor-operated plants will be performed. Plan- 
ning will continue, with continued e.aphas.s In tactical planning guided by a structured strategic approach. 
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FT 1983 RDT&E DESCRIPTIVE SUMMARY 

Program Element:  »78019F 

DoD Mi88ion Area: Major Ranges and Test Facilities, #451 

Title: Utah Test and Training Range  

Budget Activity:  Defense Wide Mission Support, #6 

(U) RESOURCES (PROJECT LISTING):  ($ in thousands) 

Total 
FY lSiu FY 1982   FY 1983  PY 1984   Additional     Estimated 
Actual  Estimate  Estimate Estimate  To Completion  Ccsts 

Project 
Number   Title 

TOTAL FOR PROGRAM ELEMENT 1,776 1,793 2,080 2,338   Continuing Not Applicable 

(U) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides resources for the development of new instru- 
mentation, the procurement of off the shelf equipment and instrumentation, and the operations and maintenance of the 
Utah Test and Training Range. The range supports development testing of cruise missiles, unmanned vehicles, and 

airborne parachute recovery systems.  It also supports airborne tactical training for active and reserve units, and 
provides scenarios for large scale operational exercises. 

(u) BASIJ FOR FY 1983 RDT&E REQUEST: The program includes funds for the equipment and Instrumentation necessary to 
support the RDT&E mission, such as data transmission and communication system modernization. Cost estimates are 
based on detailed enslneering evaluations and, where available, manufacturer's cost quotes for the same or similar 
equipments. 

(U)  C0t:PARISCH WITH FY 1982 DESCRIPTIVE SUMMARY; 

Total 
FY 1982   FY 1983  FY 198<»   Additional     Estimated 

FY 1981  Estimate  Estimate Estimate  To Completion  Costs _ 

RDT&E 
Other Procurement 

(U) OTHER APPROPRIATION FUNDS: 

other Procurement 
Military Construction 
Operation and Maintenance 

1,780 
3,277 

FY 1981 
Actual 

3.277 

9.007 

12,000 
2,781 

15,300 
1,045 

Continuing 
Continuing 

2,781       987     1,656  Continuing 
1,759  Continuing 

11,874    11,643    14,046  Continuing 

Not Applicable 
Not Applicable 

Total 
FY 1982  FY 1983  FY 1984   Additional     Estimated 
Estimate Estimate Estimate  Tc Completion  Costs 

Not Applicable 
Not Applicable 
Not Applicable 
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Program Element:  #78019 Title: Utah Test and Training Range 
>»oD Mission Area: Major Ranges and Test Facilities, #431 Budget Activity:  Defense Wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Utah Test and Training Range (UTTR) is located in western Utah and 
consists of 2.9 million acres of controlled airspace. The rar.ge supports test and evaluation of Air/Cround Launched 

Cruise Missiles (ALCM/GLCM), Remotely Piloted Vehicles (RPV), and parachute recovery systems; Tactical Air Command 
combat crew training; Air Force Logistics Command aircraft and munltlcts tests; Air Force Test and Evaluation Center 
(AFTEC) operational test and evaluation; and training for the Air Force Reserves. The RDT&E funds are used to Improve 

and modernize tha range instrumentation used for gathering and processing telemetry, optical, and metric data for range 
users. Other Procurement funds are used for the procurement of off the shelf equipment and instrumentation.  Range 
operation and maintenance is funded from the Operations and Maintenance appropriation. 

(U) RELATED ACTIVITIES: The Utah Test and Trailing Range supports DoD programs and those of other government agencies. 
The majority of the workload is performed under contract (60 percent). The funding source for this contract Is the 

Operations and Maintenance appropriation. 

(U) WORK PERFORMED BY:  The Utah Test and Training Range Is managed and operated by the Air Force Systems Command's 

6501st Range Squadron at Hill AFB, UT. Procurement and contract management support Is provided by the Ail Fjrce Systems 
Command's Air Force Flight Test Center at Edwards AFB, CA. The RDT&E appropriation win be used to fund seven technical 
equipment Improvement contracts In FY 1983, the largest of which is anticipated to be less than $750,000. The contracts 

will be released for bid In FY 1982.  Potential contractors for the major range upgrade will not be known until bid 
responses are received in late FY 1982 or early FY 1983. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS: 

1. (U)  FY 1981 and Prior Accomplishments:  On January 1. 1979 Air Force Systems Command became the single range 

manag«;".  Effective 1 October 1979, the UTTR was placed withU the purview of Department of Defense Directive 3200.11, 
the directive which governs the use, management and operatior of major DoD ranges and t»st facilities.  Funding for 
range operation was through Operations and Maintenance appropriations.  RDT&E funds were use! to upgrade capabilities of 

the mijsion control center, range instrumentation, data transmission and communications. 

2. (U)  EY 1982 Programt  RDT&E funds will be used to continue the upgrade of the ra.tge mission control center and 

communications ivstem.  Additional rar.ge capability upgrades using RDT&E funds will Include slaving of clnetheodollt^a 
to a maater radar for automatic point! g- 

3. (II) FY 1983 Planned Program:  RDT&E funds will be uacd to continue the range upgrade Into FY 1983.  FY 1983 
upgrades include the modern!zation of the coar tnicatlen system and the upgrading of d*:a transmission art! display 
system».  Congressional action deleted $10.0 Million oi  FY 1982 RDT&E funds tagende*' for a major range upgrade to 
preserve the option to conduct the flight test portion r-t  the Advanced Medium Rang« Air~to-Air Missile (AMRAAM) oper- 
ational utility evaluation*  Accordingly, the $13*2 million of FY 1983 RDT&E funds to continue this major range upgrade 
have been deleted. 

Mu*J 
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Program Element: I78019F Title: Utah Test and Training Range  
DoD ri8sion Area: Major Ranges and Teat Facilities, #451      Budget Activity: Defense Wide tiisslon Support, #6 

4. (U) FY 1984 Planned Program: RDT&E funds will be used to continue the upgrade of the mission control certer 
and cotununicatlon system and for the modernization uf range instrumentation. 

5. (U) Program to Completion: This is a continuing program. 

6. (U) Milestones: Not applicable 

7. (U) Resources: Not applicable 

8. (U) Comparison with FY 1982 Descriptive Summary: Not applicable 
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FY 1983 RDT&E DESCRIPTIVE SUMMARY 

Frogram Element:  #78026? 
DOD Mission Area:  Defense System Co3t~Effectlveness/ 

Improvement, 473 

RESOURCES (PROJECT LISTING):  ($ In thousands) 

Title:  Productivity, Reliability, Availability and 
Maintainability (PRAM) 

Budget Activity:  Defense Wide Mission Support, #6 

Project 
Number   Title 

TOTAL FOR PROGRAM ELEMENT 

FY 19*1 
Actual 

8,561 

PY 1982 
Estimate 

9,165 

T 1983 
stlttate 

9,681 

FY 1984 
Estimate 

Additional 
To Completion 

10.U5       Continuing 

Total 
Fstlu-ured 
Costs 

Not Applicable 

(U,  BRIEF DESCRIPTION OF CLEMEN! AND MISSION NEED.  The Air Force has an urgent need to reduce the rising cost of 
ownership and improve productivity, reliability, availability and maintainability of Us operational systems. The 
Office   the Secretary of Defense FY 1981-1985 Consolidated Guidance stated, "We have learned that it is virtually 

imposs  £ to anticipate and solve all reliability problems in a complex weapon system before it is fielded.  In order 
to realize the Intended performance from a system, on« must plan to Improve the design with reliability and maintain- 
ability modification throughout most of its service life." The Productivity, Reliability, Availability and Maintain- 

ability (PRAM) program has continued to respond forcefully :o fill this major gap for deployed systems.  This has been 
accomplished, since its inception in 1975 by the Air Force Chief of Staff, through judicious and timely investments 
in projects leading to lower life cycle costs and Improved operational readiness. The need for continuing this vital 

program has been documented over the years by commanders of both Air Force Systems Command and Logistics Command, and 
has been underscored by ttv» Assistant Secretary of Air Force for Research, Development and Logistics as well as the 
Under Secretary of Deft:.;*« fot Research ard Engineering. 

(U)  BASIS FOR FY 1983 RDT&E REQUEST:  Thifl program provides investment funds for projects leading to reduced cost of 
ownership or enhanced force readiness in the areas of airframes, avionics, propulsion (Non-Component Improvement Program 

applications affecting logistics support, repair technology and test methods »hat itupact more than one engine model), 
iatsslle, depot maintenance und other support areas.  Specific projects to be funded will be formulated by the PRAM 
Program Office and its affiliated field offices.  Selection of projects will he based on o«*ch criteria as risk, pro- 

jected co&l,   return initiatives (i.e., readiness, mobility, fuel conservation) and return on investment within the 
scop« of its Charter.  Project:.- selected for investment will continue to stand audit during the amortization period. 
Ttiis ltt a level of effort program. 

(Ü)  COMPARISON WITH FY 1982 DESCRIPTIVE SUMMARY: 

>!>T4E 
Actual 
~8\'T6T 

FY 1982 
Estimate 

97200* 

r; 1983 

Estimate 
10,200 

FY 1984 
Estimate 

Additional 
To Completion 
Continuing 

Total 
Estimated 
Costs 
Not Applicable 

<U>  OThcR APPROPRIATION FUNDS:  Not Applicable. 
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Program Element:  I78026F Title:  Productivity, Reliability» Availability and 
>D  Mißsion Area:  Defense System Cost-Effectiveness/ Maintainability (PRAM) 

Improvement, 473 " Budget Activity:  Defense Wide Mission Support, #6 

(U) DETAILED BACKGROUND AND DESCRIPTION:  The Department of Defense Consolidated Guidance fcr FY 1981-1985 highlights 
the fact that "our tactical Air Forces represent the most expensive investment among our general purpose forces.  Pro- 

curement and operating costs continue to rise steadily, more rapidly than defense spending as a whole, even after adjust- 
ing for inflation." The guidance further expresses "deep concern about the future Impact of these trends on the size, 
age, and readiness of the force." And calls for "major initiatives to reverse these disturbing trends and to provide 

an effective combat capability commensurate with our increasing commitment of resources." The PRAM program Is filling 
this urgent requirement to reduce the rising cost of ownership while Improving the operational readiness of our in- 
scrvlce weapon systems. PRAM's judicious and timely investment in projects lead to lower life cycle costs. These 

improvement projects drive the very same parameters (e.g., productivity, reliability, availability and maintainability) 
that lead also to Improved operational readiness. This program attacks the high cost of doing business by focusing 
management attention and funds in a concentrated effort to reduce operational and -rapport costs without sacrificing 

systems effectiveness. The program objective is pursued through investments in cost reduction projects. There projects 
are to.  u) improve the reliability and maintainability of weapon systems through modifications and parts substitution, 
(2) improve the efficiency and productivity of maintenance and logistic support organizations at all levels through 

more effective equipment, procedures and documentation, (3) exploit lower life cycle cost alternatives in system config- 
urations through component commonality and use of current technology lower cost components, (4) Improve specifications, 
standards, methods and techniques, and (5) enhance the operational readiness of our deployed systems.  Implementation 

of these projects lead to:  (1) reduced support manpower requirements, (2) lower spares consumption, stock levels 
and storage/transportation costs, (3) improved force rea'lness and (4) fuel conservation through improved equipment 
and techniques.  The need for PRAM projects for operational systems stems from the fact that technology advances through 

several cycles during the singl ; lifetime of many of our systems.  Successful prototypes or studies are not implemented 
by PRAM, but are implemented by procedural rh&nges and preferred spares, or through the Air Force Modification Program. 

(U) To manage this program, an office has been established which is managed by personnel experienced In the research 
and development, acquisition, and logistic support disciplines.  This is a joint Logistic Command and Systems Command 
Office, equally responsible and  responsive to the two commanders.  As such, the program office is able to cut across 

traditional functional and organizational litres to accomplish its goals.  This office achieves Its objectives primarily 
through interaction (in an integrating leadership role) with Air Force Laboratories, System Program Offices, »Mr 
Logistic« Centers, Major Commands and especially industry. 

(U)  PRAM provides the front-end risk reduction, investigation prototyping evaluation of improvement projects geared 
toward in-service weapon systems a.id depot maintenance functions.  These projects lead to Improved hardware, specifica- 

tion standards, test methods, and adaptation of commercially available items to lower in-service weapon system/subsystem 
life cycle costs.  PRAM funds will not be us«d to develop new systems or to augment the funding of other development 
programs»  Completed projects are subjected to audit during the amortization period to verify savings. 
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Program Element:  I78026F Title:  Productivity, Reliability, Availability and 
DOD Mission Area:  Defense 3yctem Cost-Effectlvenesa/ Maintainability (PRAM) 

Improvement, 473 Budget Activity:  Defet.se Wide Mission Support, #6 

(U) RELATED ACTIVITIES:  This program is related to Program Element (PE) 64212F, Aircraft Equipment Development (AED), 

which has as one of Its goals the redaction of weapon system ownership costs through development of aircraft equipment 
with minimun life cycle cost. The PRAM and AED programs are complementary with AED basically funding development of 
end items of equipment and PRAM primarily funding:  (I) application of current high reliability technology to older 
systems, (2) adaptation of commercial items and procedures to military applications and (3) improvements In development 

and acquisition techniques, methods and specifications. 

(U) PRAM playe a complementary role with the aircraft engine Component Improvement Program (CIP).  The CIP is concerned 

with performance growth in specific current operational engines.  PRAM'a role deals with efforts applicable to several 
engines that improve reliability of lower engine life cycle cost«*.  To ensure their complementary operation, PRAM 
propulsion projects are closely coordinated with th Air Force Propulsion Lab and the Aeronautical Systems Division's 
Propulsion Program Office.  A dialogue has been establ'shed with rhe Army and Navy through which information on program 
activities and accomplishments is being exchanged. 

(U) WORK PERFORMED BY:  The PRAM Program Office Is located at Wright-Patterson AFB, OH.  Satellite PRAM offices have 
been established at each of the five Air Force Air Logistic Centers and at the Aerospace Guidance and Meteorology Center 
in Newark, OH. The Air Force Flight Dynamics, Avionics, Materials and Propulsion Laboratories, as well SJ the Air 
Force Flight Test Center, Aeronautical System Division, Rome Air Development Center, and Space Division, have been 
participants in PRAM projects. 

(I!) The ten largest PRAM contractors were:  Boeing Military Airplane Co., Wichita, KS; Bendix Test System Div., Teter- 
boro, NJ; The Gf.trett Corp., Phoenix AZ; Explosive Technology Plv., Fairfieid CA; Tiansequip Inc., Comptor, CA; Honeywell 
Inc., Minneapolis MN; The Class Doctor, St. Petersburg FL, General Electric Co., Burlington VT; Capsulated System» 

Inc., Falrborn OH; The Boeing Co., Seattle WA.  Iu FY 1981 there were 72 additional contractors for a iotai of 91 
separate contracts. 

(U)  PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS: 

1. (U)  FY 1981 and Prior Accomplishments.  The PRAM Program Office was formed in Augu*  1975.  As of September 
1981, PRAM had initiated 522 projects representing a cumulative PRAM investment of $60.? million of an estimated Program 
net savings (gross savings less all government costs), five years after implementation, of $1,409 billion.  These pro- 
jects were in the areas of alrframes, avionics, propulsion, missiles and space, depot maintenance and other support 
areas.  A total of 3/7 proje'ta have been completed with a combined five-year net savings of $437.8 million from a PRAM 
investment of $22.1 million.  An example of a  PRAM project that will reduce operations aad support costs is an effort 
to refurbish crazed and scratched windshields on A '0, p-lil and A/T-37 «Ircraft.  These wlndahield- arj structurally 
sound, optically unusable due to crazing of the outet ply.  PRAM is testing the application of a combined pclym«ric- 
aechanlcal refurbishment technique that should save 70 percent of the windshields currently condemned.  Tnis $270 thou- 

sand project should yield 5-year net savings of over $9.8 million.  PRAM aiao prototyped the Installation of t.n  Improved 
fire suppressant foam In C-130 aircraft fuel tanks.  The jnew foam has five times the life expectancy of the cu r^nt 
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Program Element:  I78026F Title:  Productivity, Reliability, Availability a-d 

DoD Mission Area: Defense Sys'em Cost-Effectiveness/ Maintainability (PRAM) 
Improvement, 47 J Budget Activity;  Defense Wide Mission Support, #6 

foam, is lighter, and ersier to handle. When fully implemented on the C-130 fleet, a 5-year cost avoidance of over 
$60 million is expected. The PRAM effort cost $145 thousand.  In a fuel conservation effort, PRAM is prototyping a more 
efficient klystron tube for the Ballistic Mlsflle Early Warning System (BMEWS). The new klystron, which powers the 

radar, will be over 28 percent mere efficient than the old klystron. When implemented, the $644 thousand project will 
save almost two million gallons of fuel oil aid 13,000 tons of coal annually. A productivity enhancing PRAM effort 
will develop a gauge to accurately measure rhe turbine nozzle area of jet engines being overhauled to provide more 

accurate thrust and temperature calibration. This should deduce engine rework after test eel, evaluation. The $315 
thousand effort should savs over $2.6 million over a 5-year period. 

2. (Ü) FY 1982 Program:  The $9.2 million program represents a healthy trenrf to restore this vital program's funding 
level.  In the functional areas addressed by PSAM (i.e., alrframes, avionics, missiles and space, propulsion depot and 
other support), advances in technology accelerate through several generations during the operational life span of most 

of our elder weapo.» systems.  PRAM will continue to harness: newer technology and adapt It to our older in-service systems 
to lowsr the cost of ownership.  In addition, PRAM will continue to place great emphasis on support ct  urgent Air Force 
Initiatives that are within our Charter.  In 'his regard, 'RAM has undertaken projects that will proviüe «lgnifleant 

fuel savings or mobility enhancement. An example of a PR.*M productivity cntai uc 1 rig effort is a pro Jeer, to teat c.vumr- 
clally available equipment for cleaning Jet engine fuel w.£zle« while the engine is still or. the aircraft.  Currently, 
the engine must be removed from the aircraft for nozzle cleaning.  Dirty noziies waete fuel and cause hot spots.  Numer- 

ous airlines are using this preventive maintenance procedure and are experiencing signifiedat cost savings.  This project 
will be jointly managed by the PRAM Program Office and the Military Airlift Commard Airlift Center. The $54 thousand 
effort is expected to yield 5-year net »livings of over three million dollar«.  Another project is developing a uietf.ed 

to teat installed servo actuators rather than removing them fron the aircraft.  This portable ceater can be adapted t« 
lest any typr* nt  servo actuator in the Air Force.  The preset cost is 5(296 thousand; 5-year net savings in manpower 
tor the F-lli alone should exce*J $1.3 Million. A project with both great produ-tlvlt, snd force frt.iwißt.-:* tepect 

Is a PRAM effort to control corrosion on War Readiness Mater Ul generul purpose bombs stored in Guam.  Almost 30 people 
«re employed full time to commit corrosion of th« $7? million invautory.  PRAM has two different effort« underway to 
test methods of preventing corrosion.  One Involves fcacroenca^suleting the entire bomb and 'he other specifically 

addressed the fuse wells. Turn   potential savings from the total PRAM investment of $350 thousand exceed* $4.6 million. 
PRAM transfer» new technologies to the Air Force to reduce operating and support costs.  One eifort will test s new 
thermal »pray technique on landing gear components currently condemned due to excessive wear of oil and air scaling 

«tcrfaers.  This wiH allow repair of previously condemned components and save over $230 thousand with a PRAM Investment 
o.F $40 thousand.  Another project will replace vacuum tubes with solid state FETROMS in the C-130 aircraft autopilot. 
The vacuum tubes rarely reach 500 hour« service Hie whereas the calculated reliability of the PETR0NS exceeds 25 years. 

The project cost of $21 thousand should yield 5-year set savings Of $o&8 thousand. 
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Program Element:  #78G2bF Tit Je:  Productivity, Reliability» Availability a»^d 
DoD Mi«, a Ion Arec:  Defense System Cost-Effectiveness/ Maintainability (PRAM) 

Improvementt 473 Budget Activity:  Defense Wide Mission Support, #6 

3. (U) FY 1983 Planned Program: The FY 1983 $9.7 million reqr-est represents a minimum viable lev:l for an 
effective PRAM Program. This projection of levtl program funding will barely maintain the interest and partici- 
pation of the Air Logistics Centers and industry.  Senior military and civilian Air Force executives continue to 
stress 'he need for this vital program. Accordingly, PRAM olli apply maximum loanagement attention to Improve 
the operational readiness and to lower our coat of ownership of our older in-service systems  Candidate PRAM 
projects exceeding the budget request have been compiled.  As In the past, projects actually pursued will be 
those offering the beet potential return on Investment. 

4< (U)  FY 1984 Planneo Program:  Specific investments will be similar to and in some cases continuation of 

those Initiated in the previous year.  The planned $10.1 million request continues the minimum viable funding for 
a concentrated effort to enhance productivity, reduce life cy.le costs and improve operational readiness of in-s«rvice 
systems. Completed projects will continue to stand audit during the amortisation period £© verify savings. 

*>. (U)  Progiaa to Completion:  This is a continuing prograi. 

6. (Ü) Milestones:  Not Applicable. 

>, (Ü)  Resources:  No» Applicable. 
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FY 1983 RDT6E DESCRIPTIVE SUMMARY 

Program Element:  f01004F 
DOD Mission Area: International Activities, #460 

(Ü) RESOURCES (PROJECT LISTING)($ In thousands): 

Project 
Number 

2447 

2446 

Title 

TOTAL FOR PROGRAM ELEMENT 

SHAPE Tfchnlcal Centre/ 
AGARD/Coop R&D 
Von Kanaan Institute 

FY Ä981 
Actual 

2,319 

Ti11e: International Military Headquarters and Agencies 
Budget Activity: Defense-Wide Mission Support^#6 

FY 1982   FY 1983   Ft 1984   Additional    Estimated 
Estimate  Estimate  Estimate  to Completion Coat.* 

2,595 

2,295 

300 

2,788 

2,463 

325 

2,762 

2,437 

325 

Continuing Not 
Applicable 

<u) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program satisfies Department of Defense (DOD) administrative agent 
responsibilities for the Norr!« Atlantic Treaty Organization vNAT0) Advisory Group for Aerospace Research and Development 
(AGARD) in Paris, France and for the Supreme Headquarters Allied Towers Europe (SHAPE) Technical Centre (STC) in 

The Hague, Netherlands, pays for United States scientists at STC, supports United States Air Force participation In 
cooperative research and development (R&D) agenclen and groups, and pays the United States share of NATO support for the 
von Karman Institute in Brussels, Belgium. 

(U) BASIS FOR FY 1983 RDT4E REO/t&ST:  Support of this program is a continuing Internatlcnal commitment under the auspices 
of NATO and our mutual weapons development agreements with our allies.  Includes funds for Improving cooperation aeong 
NATO «neab«?r nations In eercs,««-* HfcJ ;,ud*r >CARD, for p-ylt«^ «.Äviiian »alariea at STC, for International cooperative 

R&D, and for the von Karman Institute.  The coat estimates were determined from past experience plus anticipated 
Inflation/exchange rates. 

(U) COMPARISON WITH FY 1982 DE3CHIPTIVX SUMMARY: 

R»T4E 

(U) OTHER APPROPRIATION FUNDS:  Not Applicable 

FY 1981 

1,980 

FY 1982 
Estimate 

2.600 

FY 1933 

Estimate 

2,700 

Total 
FY 1984   Additional    Estimated 

Estimate  to Completion Costs 

Continuing Nut 
Applicable 
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Program Element: fOlOOAF Title: International Military Headquarter» and Agencies 
DOD Mission Area: International Activities, #460 Budget Activity: Defense-Wide Mission Support, fo" 

(") PEfAILED BACKGROUND AND DESCRIPTION:  The Supreme Headquarters Allied Powers Europe (SHAPE) Technical Centre (STC) 
is a multinational organization responsible directly to the Supreme Allied Commander, Europe.  The Centre provides 
scientific and technical advice on military problems with emphasis on Command» Control and Communications.  The 
United States Air Force (USAF), as admlnlstrsflve agent, supports 21 of IK International scientist and engineer positions 
at STC.  These salary expenses are reimbursed at North Atlantic Treaty Organization (NATO) rates thru credits to our NATO 
account.  (Since the United States (US) pays less than NATO for an equivalent position, the US receives more credit than 
Is actually spent.) The Advisory Group for Aerospace Research and Development (ACARD) provides technical advice and 
assistance to the NATO Military Conn it tee, promote«» advances and cooperation in the aerospace sciences, and provides 
assistance 'o requesting NATO »ember nations to halp increase their «erospace scientific and technical potential.  The 
USAF is also administrative agent for ACARD and funds for won-government as well as USAF participation in the AGARD 
scientific and technical meetings. This Includes contracting for special services such as language translation for 
meetings in the US.  In addition to AGARD-sponsored cooperative Research & Development (R&D) efforts, this program pays 
for USAF participation In data exchange a.*:d engineer exchange agreements with free world countries, and participation 
in those NATO agencies and groups in which USAF membership and participation is directed by treaty or othet agreement. 
Examples of the latter include the NATO Air Force Arsaments Group, eight subordinate subgroups and the 7'ri-Seivice Croups 
on Air Uefense and on Communications and Electronic Equipment.  The remaining international responsibility is for "he 
US share (12.SZ) of NATO support to the von Karman Institut« for Fluid Dynamics in Brussels, Belgium.  This International 
reaearc»» facility is instrumental in advancing the state of the art In fluid dynamics and related disciplines.  Thru 
research contracts and publication» it is partially self sufficient; remaining budget requirement« are contributed hy 
the NAT.') nation«. 

(U) RELATED ACTIVITIES^ Supports international cooperative R&D agreements, Information Exchange ?rojecte, the US Mutual 
Weapons Development Data Exchange Program, The Technical Cooperation Program with the United Kingdom, Canada, Australia, 
and New Zealand, the Defense Research Group, and the US Air Senior National Representative to the Under Secretary of 
.»»♦tense for Research and Engineering. 

(U) WORK PERFORMED l}j     leading US civilian and miiiiaiy scientist», engineer», and administrators. 

(U) PROCRAK ;.CCOHFLTSHH£KTS AMD FUTURE PROGRAM*: 

I. (U)  FY 198? and Prior Accomplishments:  Completion of Project 2000, a NATO military committee-directed technology 
forecast of the military capability of NATO in tha year 2000.  Trials of an information display system for command and 
control installed at SHAPE for «valuation.  Cooj,,erst tv« R&D accomplishment» include: signing of a Memorandum of Under- 
standing (NOU) by France (FI), Gmraaev (CÜ), the United Kingdom (UK) and thf United States for the development of a 
Family of A!r-to-Air Missile Systems; » jnlnf. of an MOU with FR and GE for tha shared development and us« of an «lec- 
tronlc warfare tactic» facility in Europe; US participation in v«ry aucce»aful chaff trials with th« UK, FR and th« 
Netherlands; Implementation of a plan for greater cooperation with Korea in R&) and production; and scientist exchange 
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Program El-neat: I01004P Title: International Military headquarters and Agencies 
DOD Mission Are«*: International Activities, #460 Budget Activity: Defense-Wide Mission SuppörT77o" 

pugrams vlM Geruany aad Korea;  signing of a bilateral FR/US agreemen: for the reengining of KC-135 aircraft; the con- 
clusion of tie UK/US agreeaiant for the purchase of the Rapier Air Defense system; and signing of Initial data erhänge 
agreement between the US and Spain,  sfhlle some of the data exchange and cooperative RAD initiations do not produce 
expected results, the relatively small investment and the growing technical capabilities of our allies make this program 
one of the most highly leveraged in the RDT&E Appropriation. 

2  (U)  FY 1982 Program:  Emphasis on Electronic Warfare and Command and Control systems by the Supreme Headquarter* 
A'lied Fowers Europe (SHAPE) Technical Centre Including information systems for command and control, verification and 
further development of  the Air Command & Control System concept proposed by the Air Defence Planning Group, and support 
for the NATO Integrated Communications System, which Is to be the backbone of survivable. t ecure ceJM*inlcatlons for* 
NATO.  Continued support Tor the NATO Advisory Group for Aerospace Research and Development and the von Karman Insti- 

tute.  Meeting US treaty obligations through participation In NATO working groups and conferences.  Efforts will con- 
tinue towards reaching agreements on other Family of Weapon* concepts, and the conclusion of a US/FR agreement for 
ducted rocket technology demonstration.  The Scientlrt and Engineer Exchange Program with NATO and non-NATO nations 
will continue. 

3- <u> ft 1*83 Planned Program: Participation in NATO working groups wll? continue as well as cooperative research 
and development efforts.  Funding Increases *r; the result of civilian pay raises, continuing the US support to STC at 
21 scientist and engineering positions, small additional supjort for ACARD snd the von Raman Institute, and funding 
the salary of the ACARD Director, who will be a US cltUen.  Actual fund requirements will fluctuate with the overseas 
valu* of the dollar.  The Scientist snd Engineer Exchange Program with NATO and non-NATO nations will continue. 

4. (U) FY 1904 Planned Program:  The efforts described above will continue. 

"> (u>  r*Oj/it to Cumplsllon:  The US ACARD Director will so v« for three years.  Generally, every other Director 
is frou the US.  The other efforts describe! above are parr of a continuing program. 

b. (V)    Milestones:  Not Applicable 

7  *u* Resources:  Not Applicable 

8. (U)  Comparison with ft 19P2 DcsciIptlve Summary:  Not Applicable 
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