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FOREWORD

These volumes have been prepared to provide information on the US Army Research, Development, Test, and Evaluation Program for 4
Congressional Committees during the Fiscal Year 1979 hearings. This information is in addition to the testimony given by US Army m
witnesses. -

These volumes contain a descriptive summary for each program element to be financed during FY 1979. Descriptive Summaries for {
projects within the program elements to be financed during FY 1979 for $5.0 million or more appear on buff colored pages

immediately following the applicable program element. Where there are several items under development within a project, a

separate summary has been provided for each item that exceeds $5.0 million during FY 1979. A Test and Evaluation Section is M
provided for all major weapon systems. ’ P

There are twenty-nine major weapon systems descriptive summaries appearing in Volumes II and 1II. Major weapon systems are
identified by an asterisk in the Table of Contents. The formats and contents of these volumes are in accordance with guidelines
and requirements of the Congressional Committees insofar as possible. Information previousiy provided in the SAC Data Book is
consolidated into these volumes. The SAC Data Book information appears at the beginning of each program element descriptive
summary .

> A

A direct comparison of FY 1977, FY 1978, FY 1979, and FY 1980 data in this Program Element Listing with data shown in the
Program Element Listing dated January 1977 will reveal significant differences. Many of the differences are attributable to
the following factors:

a. Restructuring of the FY 1977 and FY 1978 programs for comparability to the FY 1979 program structure.

b. Reclassificat ion to provide greater visibility and contribute to the effective management of the RDTE program such
as the following:

(1) RDTE leadquarters Management

(2) Joint Tactical Comnand and Control Communications

(3) Aircraft Electronic Warfare Self Protection Systems

(4) Further extension of the Single Program Element Funding Concept.

c. An FY 1978 net reduction of $9.555 million resulting from the manpower/spaces reduction imposed by Congress.
The funding information used in these volumes corresponds to that contained in the President's Budget. Procurement data is

shown where applicable for items in engincering or operational development. Military construction data is shown where
applicable.
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Program Element:

#6.33.04.A
#321 - Ballistic Missile Defense

DoD Mission Area:

FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Title: Ballistics Missile Defense Advanced Technology Program
Budget Activity: #3 - Strategic Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)
Total

Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT 102664 107297 113510 120855 Cont inuing Not Applicable
D215 Ballistic Missile Defense

Advanced Technology 102664 107297 113510 120855 Continuing Not Applicable
B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: THe Ballistic Missile Defense (BMD) Advanced Technology Program is a vigorous

research and development effort designed to exploit new and emerging technologies - seeking better and less costly ways to perform

ballistic missile defense.

The US Is faced with the possible loss, by the mid-1980's, of its strategic supremacy over the Soviet

Union; specifically, there is a growing Soviet threat to our strategic deterrent force. FEvery possible alternative and combination
should be considered to maximize the level of national survival and retaliatory capability.

C.

BASIS FOR FY 1979 RDTE REQUEST: The budget request for the BMD Advanced Technology Program is designed to maintain the pace

of BMD advanced development needed to keep the US's technological lead and to aggressively search for and exploit innovative new
concepts as a guard against technological surprise. The program will continue to emphasize experimentation on futuristic concepts
which extend our technological bounds and have the potential of providing fundamentally new approaches to ballistic missile defense.

The broad scope of the Advanced Technology Program and the intrinsic complexity of such developments call for significant efforts in

each technology - radar, optics, interceptors, discrimination and data processing - to allow necessary hardware development and
field experiments to validate laboratory and study resultg. Major milestones anticipated in FY79 include major improvements in
optical sensors and enhanced capability to detect, dIscriminate, and track reentry vehicles; to handle complex BMD problems with
distributed microprocessors; and to defend against nuclear ballistic missiles without employing nuclear interceptors.

D.

E.
of

OTHER APPROPRIATION FUNDS:

Not Applicable.

DETAILED BACKGROUND AND DESCRIPTION: The BMD Advanced Technology Program is a vigorous, broad research effort on the technology

all BMD components and functions including rcentry phenomenology, advanced discrimination techniques, computers, advanced inter-
ceptor missiles, optical and radar sensors and the continuing assessment of new technologies. The objectives of this program are
to: provide the advanced technological foundation for future BMD systems concepts, emphasizing approaches which could yield funda-
mental breakthroughs BMD capability; provide the technological basis for substantial improvements in nearer-term BMD systems;

avold technological surprise by Soviet BMD developments; and assist in the design and evaluation of US strategic offensive systems
by continuing exchange of information of their penetrativity and by technological assessments of future Soviet BMD capability. The
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Program Element: #6.33.04.A Title: Balllstic Missile Defense Advanced Technology Program
DoD Mlssion Area: #321 - Ballistic Missile Defense Budget Activity: #3 — Strategic Programs ‘

US BMD Advanced Technology Program has in recent years placed increasing emphasls upon exo-atmospheric technologles to augment ter-
minal defense elements and technological upgrading of terminal defense concepts involving homing non-nuclear kill {nterceptors and
distributed defense components.

ﬂ.mmrbHMW(Whﬁ~<memmuH:nam——*wn-az_mm*_mcmmc=:m>a<n=nmmémn=:o_ow<vnownma_wqc__<.:nawwa~mm==an=:qa‘=m~ea:_~=qa—a.am
programs being sponsored by the Air Force, the Navy, Defense Advanced Research Projects Agency (DARPA), Defense Nuclear Agency
(DNA), Energy Research and Development Administration (ERDA), and other Army Commands and Laboratories as well as the Ballistic

Miasile Defense Systems.

G. WORK PERFORMED BY: The five major contractors are: Massachusetts Institute of Technology, Lincoln Laboratory, Lexington, MA;
The Boeing Company, Seattle, WA; Martin Marietta Corporation, Orlando, FL; McDonnell Douglas Corporation, Huntington Beach, CA; and
System Development Corporation, Huntsville, AL. There will be approximately one hundred additional contractors and other govern-

ment agencies for an additional estimated dollar value of $76.2 million. In-house developing organization responsible for the pro-

gram is the Ballistic Missile Defense Advanced Technology Center, Huntsville, AL.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: Demonstrated technology to intercept maneuvering vehicles through an advanced terminal
interceptor program. Demonstrated technology for Defense of Minuteman which is now designated as the Systems Technology Program
(STP). Major technology elements included the use of large, high powered commercial data processors, small netted radars, an im-
proved interceptor missile, and new discrimination techniques. Provided the technological basis (culminating in FY77) for the
layered defense concept which was added to the STP. This technology rests on demonstrated performance of Long Wavelength Infrared
(LWIR) sensors in the exoatmosphere. Developed initial discrimination schema for LWIR sensors which offer significant improvements
to discriminate the warhead from accompanying chaff and penetration atds. Pursued the development of a technology base which offers
the potential of Non-Nuclear Kill (NNK) devices in ballistic missile defense. High technology engagement constructs in both the
] endo and exoatmospheric regimes have been synthesized based upon the emergence of non-nuclear kill technology, LWIR optical sensors,
k| the success of the Fly Along Infrared (FLIR) flight experiments, Homing Intercept Technology (HIT), guidance and control technology,
and micro-data processing capabilities.

2. FY 1978 Program: The FY78 BMD Advanced Technology Program is designed to continue advancements in the state-of-the-art in
conventional BMD radars, data processing and interceptors while actively seeking and investigating new componentry and techniques
5 which offer a potential for revolutionizing ballistic missile defense. Emphasis in exoatmospheric optical discrimination, desig-
{ nation and tracking; passive and active (laser) optical signature data collection; non-nuclear kill technology (warhead and fuzing);
endoatmospheric homing technology; laser/millimeter wavelength technology; and high energy beam experiments in FY78 will move us
closer to determining the feasibility of using missile-borne or ground-based optical sendors to overcome sime of the limitations of
ground-based radars. Elilmination of the requirement for nuclear warheads would provide a more responsive, leas costly defense; such
an achievement will require significant improvements in target location, guidance, control and fuzing accuracy as well as develop-
ment of explosive fragmentation warheads capable of destroying threatening reentry vehicles. The program continues to emphasize
experimentation of futuristic coucepts which have the potential of providing fundamentally new approaches to ballistic missile de-
fense. The efforts on high energy beam technology, though low level and moderately fundedm provide the best safepguard against a

343

g




E Program Element: #6.33.04.A Title: Balllstic Missile Defense Advanced Technology Program
Dod Mission Area: #321 - Ballistic Missile Defense Budget Activity #3 - Strateglc Programs

% Soviet breakthrough which could negate our offensive strength.

! 3. FY 1979 Planned Program: The FY 79 program is structured to address each Ballistlc Missile Defense technology area in the
i contexts of overall program objectives. The Discrimination Technology Program includes analytical studies, laboratory experiments
and fleld measurements for the development and verification of advanced discrimination technlques applicable for operation in boost,
| midcourse and terminal reentry regimes. The program emphasizes the use of advanced radar and optical (active and passive) sensors.
K | The Radar Program will continue to be a broadly based technology effort covering the major frequency regimes (mlcrowave, millimeter
and micrometer) and stressing cost reduction, rapld deployment, component hardening, and improved information gathering. The Optics b
Technology Development Program in FY 79 includes completion of verification testing and evaluations of near term optical sensors;
i pursult of the first technology development of optical mosaic exoatmospheric sensors; investigation of the feasibility of applying

i high-energy lasers (HEL) as BMD weapons, and continuation of effort on development of optical sensors for employment in the atmos-

{ phere. The Interceptor Technology Program will continue ongoing advanced development {n high-performance interceptor requirements,

| Exoatmospheric Homing Interceptor-Borne Integrated Technology Program (EXHIBIT) computer simulation for the Systems Technology Pro- 1
.é gram (STP) Homing Overlay Experiment (HOE), new BMD homing and non-nuclear kill system constructs, and new technology innovations. :

The critical needs and problems posed by BMD threats (real time-multiplicity of targets, etc.) has necessitated four unique areas of
3 research in computer sclence and engineering which are being pursued by Ballistic Missile Defense Advanced Technology Center. These
! are the development of advanced computing hardware technology, real-time BMD algorithms technology, software engineering technology,
and data processing configuration and application analysis. Investigation of high-energy beam technology for weapons application in
BMD will continue. Evaluation of new techhological initiatives and requirements to guide technology programs will continue. Efforts
will continue to use current and evolving technology to achieve a rapidly deployable BMD. The increased funding allows for inflat-
fonary Increases and sustain studies and analyses for new concepts and technologies while a greater portion of the budget is required
for hardware development.

4. FY 1980 Planned Program: Complete the deflnition of the non-nuclear kill technology engagement constructs in both the endo
and exoatmospherlc regimes to effect increased emphasis on integration of the construct technology programs and interfaces between
the reglmes. Institute an evolving process of technology selection, evaluation and high pay-off assessment of candidate new techno-
logy programs. In Discrimination Technology, the program will emphasize the experimental acquisition analysis of over-the horizon

radar and passive submillimeter radiation data to detection and discriminate Ballistic Missiles early in the boost phase, plan for
acquisition of data useful in development of midcourse regime detection and discrimination techniques, and emphasize schemes for use m
of a combination of candidate BMD sensors in the terminal regime. The Radar Program will complete evaluation of a number of hardened

! antenna concepts; test the performance of millimeter wavelength solid state transmitter/receiver modules; demonstrate operation of a 1

prototype laser radar transmitter, and complete development of a 250 MHz digital signal processor. The Optics Technology Program

A will provide for the continued development of mosaic sensor technology, design of optical sensors, evaluation of l-sers as BMD
weapons, and exploration of promising advanced optical concepts and techniques. In Interceptor Technology, emphasis will remain with
technology developments related to the endo and exo homing guided, non-nuclear Kill system constructs. In Data Processing, tech-
nology required to support advanced Ballistic Missile Defense concepts will be pursued. In addition, research to advance the state-
of-the-art in computing technology through innovative concepts will be initiated.

5. Program to Completion: This is a continuing program.
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FY 1979 RDTE CONGRESSLONAL DESCRIPTIVE SUMMARY

Program Element: #6.33.08.A Title: Ballistic Missile Defense Systems Technology Program
(BMDSTP)
DoD Mission Area: #321 - Ballistic Missile Defense Budget Activity: #3 - Strategic Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Tetal
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Est Imated
Number Title Actual _ Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 100000 106188 114000 120840 Continuing Not Applicable
D991 Ballistic Missile Defense
Systems Technology 100000 106188 114000 120840 Continuing Not Applicahble

B. BRIFF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides for the conduct of BMD systems technology research and
development activities which will miintain a capability to initiate design/development of a deployable BMD system, 1f directed;
and conduct systems definition studies and testing of selected components in a systems context to provide for more cost effective
and responsive BMD systems.

C. BASIS FOR FY 1979 RDTE REQUEST: Provides for continuation of the validation program associated with terminal BMD systems, and
the updating of these BMD concepts with on-going BMD systems technology fmprovements whihc enhance cost, time, and utility consi-
derations. During this period the Systems Technology Radar and associated Data Processor at the Kwajalein Missile Range will be
gathering data on dedicated Intercontinental Ballistic Misslle targets and targets-of-opportunity for validation of critical systems
issues. Additional effort which will be conducted during this period includes the conduct of comprehensive studies of a layered
BMD system$ (using terminal defense in a combination with a defense overlay);

testing of an Advanced Digital Signal Processor (ADSP) which will be incorporated anto
the Systems Technology Test Facility (STTF), continued investigations and procurement of candidate data processing subsystem up-
grades for evolving constructs, definition of key systems issues and design associated with a loming Overlay Experiment (HOE) to
valldate the capability of exo-atmospheric interceptors employing non-nuclear warheads, investigation of further upgrades to the
STTF, and continuation of system requirement studies for low altitude defense concepts for potential targets.

D. OTHER APPROPRIATION FUNDS: Not Applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: Initiated in FY 1971, the program (which was at that time desingated as Site Defense) was
designed to accomplish the technical and engineering tasks required to achieve a credible capability to defend MINUTEMAN or other
high value targets in case Soviet ballistic missile force improvements became a threat to the US MINUTEMAN force. FY 1975 aund

FY 1976 Congressional budget authorizatlon hearings resulted In guidance which reorfented the program from prototype demonstratlion
to Systems Technology advancement. The presently planned program, now designated the Ballistic Missile Defense Systems Technology
Program, was {nitiated as a follow-on the Site Defense program. The primary objective of the program is to retain a US posture
where a full-gcale development program Incorporating the most advanced available technology could be initiated with an acceptable
lead time and cost. The program is investigating cost effective ﬂﬁﬂwmaa capable of defending a varlety of nationally strategic
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Program Element: #6.33.08.A Title Ballistic Missile Defense Systems Technology Program (BMDSTP)

DOD Mission Area: #321 - Ballistic Missile Defense Budget Activity #3 - Strategic Programs

targets with primary emphasis on defense of MINUTFMAN. This program continues to provide benefits to the US Strategic Arms
Limitation community and negotiators, to the US strateglc offensive nuclear arms research and development community, and to the
US balilstic missile intelligence community, but primarily, it insures that the US will be capable, If needed, of providing a
defense against nuclear attack.

F. RELATED ACTIVITIES: Related activities include testing at the Kwajalein MiIssile Range, 6.53.01.A; and the Ballistic Missile
Defense Advanced Technology Program, 6.33.04.A.

G. WORK PERFORMED BY: Contractors: The major contractors are: McDonnell-Douglas Astronautics Company, Huntington Beach, CA;

TRW, Inc., Redondo Beach, CA; Control Data Corporation, Minneapolis, MN; General Flectric Company, Syracuse, NY; Martin Marietta
Corporation, Orlando, FL; and Teledyne Brown Engineering Company, inc., Huntsville, AL. Government: US Army Ballistic Missile

Defense Systems Command, Huntsville, AL. In addition to the foregoing, during the period of August-September 1978 an associate

contractor will be competitively selected for the HOE Interceptor effort.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: Site Defense prototype development specifications for major subsystems were developed
and design and fabrication of these subsystems were initiated. By the end of FY 1976, most of the prototype demonstration hardware
had been fabricated and program restructuring to reorient emphasis in the program from prototype demonstration to advancement of
systems technology had been completed. Fabricatfon of the initial hardware required for the Systems Technology Test Facility (STTF)
was completed and shipped to the Kwajalein Missile Range by the end of FY 7T. Radar/data processor software integration testing was
conducted at the Kwajalein Missile Range begiuning early in FY 1977 with target-of-opportunity missions occurring in the second half
of the fiscal year. System level dedicated target mission planning for validation of terminal defense critfcal technical issues
continued. Component upgrade activity continued with emphasis on the data processor and the Advanced Digital Signal Processor (ADSP)
investigation and analyses of requirements for defending a varliety of strategic natlonal assets. Definitive effort on mid-course and
low altitude defenses continued. Competitive contracts were executed for a program definition study of a mid-course interceptor
which will be used in a Homing Overlay Experiment (HOE).

2. FY 1978 Program: 1In FY 1978 the initial bulk filter and discrimination test activity will be initiated. Mission planning
for the first series of system level dedicated target missions, primarily to support the validation of the key terminal defense
technical issues, will be essentially completed and preparation for the first dedicated target mission scheduled for early FY 1979
will be well under way. Comprehensive studies wil) be undertaken on a layered defense capability (terminal, or underlay, defense
in combination with a defense overlay) to counter the anticipated threat. Terminal defense component upgrade effort and Advanced
Digital Signal Processor (ADSP) effort will continue. Definitive effort for the Homing Overlay Experiment, optics adjunct and low
altitude terminal defense programs will continue. Investigation and definition of requirements for defense of strategic national
value targets will be pursued.
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Program Element: #6.33.08.A Title: Ballistic Missile Defense Systems Technology Program
(BMDSTP)
DoD Mission Area: #321 - Ballistic Missile Defense Budget Activity: #3 - Strategic Programs
3. FY 1979 Pl d Program: Efforts leading toward completion of the Terminal Validation Program at the Systems Technology

Test Facility (STTF) will continue. Data will be gathered on three dedicated MINUTEMAN targets and numerous targets-of-opportunity
using the full precommit software capability. String testing of the Advanced Digital Signal Processor (ADSP) will be conducted at
the contractor's, General Electric (GE), plant and the final hardware will be shipped to the STTF in the last of the fiscal year.
Work will continue on design and implementation of data processing system hardware configurations to meet advanced deployment re-
quirements. Work will continue on development of the STTF upgrades. This selected hardware will be emplaced into the STTF follow-
ing completion of the terminal validation program. The associate contractor for the Homing Overlay Experiment (HOE) interceptor
will begin and development activities. System effort will continue with design requirements and systems analysis activities to
support a planned HOE Systems Design Review (SDR) early in FY79, Design efforts will continue te be conducted on the layered de-
fense concept and on l.ow Altitude Defense. Systems studies and analyses will continue at approximately the same level as in FY78.

4. FY 1980 Planned Program: The Terminal Validation Program at the SITF will be completed and upgrades to the STTF equipment,
such as the ADSP, will be incorporated into the radar and the data processor. Two dedicated target missions will be conducted to
evaluate the effectiveness of the upgraded system. DPS hardware upgrades will continue toward implementation of computer hardware
and assoclated software development to replace the existing central computer. Detailed design and development work will be under
way for HOE and initial hardware fabrication of components will begin. Design efforts on layered defense and Low Altitude Defense
(LOAD) will continuey as will system studies and analyses.

5. Program to Completion: This is a continuing program.
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FY 1979 RDTE CONGRESS TONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.35.A Title: Worldwide Military Command and Control System
(WWMCCS) Architecture

oD Mission Area: #331 - Strategic Command, Control, and
Communications (CJ) Budget Activity: #3 - Strategic Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number _ Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 9 556 700 811 Continuing Not Applicable
DHSO WWMCCS Architecture - Army 9 556 700 811 Continuing Not Applicable

Command and Control Master
Plan (AC2MP)

B. BRIEF DESCRIPTION OF ELEMENT AND MISS10N NFED: This advanced development program is in support of the Army's portion of the
WWMCCS Architecture, directed to be accomplished by the Deputy Secretary of Defense. This effort consists of studies and
analyses in the development, simulation, planning and evaluation of equipment and techniques to define a total Army command and
control system configuration. The Army currently has no single guidance document addressing command and control requirements
for developing and flelding systems in the 1980's and beyond. The objective of this effort is to develop a single coherent
policy guidance document for the transition of existing tactical and strategic command and control to those that wili be re-
quired in the 1980's and beyond. This document will present a comprehensive, cost effective command and control program which
will result in substantial cost savings by establishing a balanced capability to satisfy system requirements. This approach
allows maximum use of off the self procurement and minimizes RDTE expenditures. Overall effort relates to, and will interface
with current initiatives underway with the WWMCCS Selected Architecture, European Command and Control and Communications study,
and US Army, Furope (USARFUR) Command and Control information study.

C. BASIS FOR FY 1979 RDTE REOUEST: The FY 1979 RDTE effort i1s a continuation of the prior years. The FY79 effort will address
tactical and strategic requirements to meet mission objectives. Tt will evaluate equipments presently in the fleld, as well as
those programed for deployment, to determine their ability to meet the command, control and communications requirements of
commanders. The 1979 effort will further focus on General Nuclear War, Post Attack, and Reconstitution Phases.
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Program Element: #6.37.35.A Title: Worldwide Military Cc d and Control System

(WWMCCS) Architecture

NoD Mission Area: #331 - Strategic Command, Control, and

Communications (C) Budget Activity: {#3 - Strategic Programs
Major Program Milestones Date

Army Command and Control System (ACCS) Oct 1977
Theater Nuclear Architecture

ACCS Program Guidel ines Feb 1978
ACCS Theater Conventional Architecture Feh 1978
Crisils Situation Architecture Jul 1978
Post-Attack Archltecture Jul 1978
ACCS Architecture Alternatives Jul 1978

D. OTHER _APPROPRIATION FUNDS: Not Applicable.

E. DETATLED BACKGROUND AND DESCRIPTION: ‘The Army was tasked by Office of the Secretary of Defense, Telecommunications and Cowmand
and Control, on 14 March 1976 to umdertake its own Architectural study to assess all elements of the Army which contribute to

force command and control, and teo define future Army command, control, and communications requirements above the tactical level.
Effort is designed to address the interface requirements between WWMCCS and the Army's strategic and tactical command and control
gystems. Program will evaluate the techniques and equipment required to enhance the survivahility, interoperabiiity, reliabilirvy,
flexibility, security, and overall intepration of command and control elemrats.

F. RELATED ACTIVITIES: Results from Program Element 3.31.45.A, EUCOM Command, Control, and Communications Systems, study effort
are used as Input data to this program. Additionally, efforts of Program Flement 3.20.53.A, National Military Command System
wide Support are related. Each of these studies addresses a different portion of the command, control, and communicat{ions
environment. To insure maximum results are obtained and duplication of efforts avoided, taskings for these studies are managed
by ODCSOPS, Headquarters, Department of the Army.

G. WORK PERFORMED BY: The Director, Telecommunications and Command and Control, Deputy Chief of Staff for Operations and Plans,
(DCSOPS), Department of the Army, is the Program Manaper. The Air Force Systems Command, through its Electronic Systems Division
at L. G. Hanscom Alr Force Base, MA, 18 responsible for contract administration. The International Business Machine (1BM) Corp-
oration, Federal Systems Division, Arlington, VA, is the contractor for the Army Command and Control Master Plan.

H. PROGRAM ACOOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: The Army Command and Control Master Plan commenced in June 1976 under Program Flement

6.51.01.A, Studies and Analyses. The contractor provided a detailed work plan which described the flow of the efforts necessary
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A Program Element: #6.37.35.A Title: Worldwide Military Command and Control System
{ (WWMCCS) Architecture

” DoD Miss lon Area: #331 - Strategic Command, Control, and

Comunications (CJ) Budget Activity: #3 - Strategic Programs

to achleve an archftecture and a plan for its subsequent implementation. The plan contained details of the subtasks to he
performed, subtask interrelationships, inputs required from the Government, key milestones and deliverables, and a schedule for
per formance and resources to be applied.

2. Y _1978 Program: The FY 1978 program will complete the second phase of the plan development, to include crisis situations,
nuclear, conventional and general war. The major subtask of the 1978 effort will be to (1) define issues to permit architectural
al ternatives to be structured; (2) create situation/options details required to define courses of action avallable for each
strategic mode and to specify the types of information that must be available at each mode; (3) develop specific guidance and de-
tailed evaluation techniques for the strategic architecture project; (4) develop alternative solutions to satisfy performance re-
quirements necessary to determine the degree of support the solutions provide for each situation/option in specific threat environ-
ment.

3. FY 1979 Planned Program: Continuation of the 1978 effort on the crisis situations, post attack, and reconstitution
architecture. The efforts will lead to initial phases of development of the Army Command and Control Systems Master Plan
and development of an implementation plan. Further efforts will continue to support the European Command and Control Tmplementa-
! tion Plan and the WWMCCS Selected Architecture. The funding increase over FY 1978 1s for support of the European Scenario of
4l the master plan and enhancements to the WWMCCS Selected Architecture.

1 4, FY 1980 Planned Program: This effort will finalize the initiations of the Army Command and Control Master Plan and
1 recommend an implementation strategy. The remaining subtask i1s an assessment of the command and control requirements of the
| US Commander, Central Army Group (CENTAG), when NATO forces revert to his control. The completed effort will present a

“ normﬁm:n_.»nn:-.mo-.no_a_.n:n_n:ano_.:.o—::gmnsmxnmn:&m:a:mnn‘smmnm:mzcm.

5. Program to Completion: The extent and duration of this program is related to findings and recommendations derived
from the completed Army Command and Control Master Plan. It is a continuing program.
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FY 1979 RUTE _CONGRESSTONAL DESCRIPTIVE SUMMARY

Program Element: #6.46.03.A Title: Nuclear Munitions
Doh Miseion Area: #341 - Battlefleld Budget Activity: #3 - Strategic Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title >nm¢u— Estimate Estimate Estimate to Completion Costs
TOTAL. FOR PROGRAM ELEMENT v [ ] _,. 1
Quantities
D205 LANCE Adaption Kit
D385 Lmproved 155mm Nuclear
Projectile
D663 Improved 8-Inch Nuclear
Projectile

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The mission of the Theater Nuclear Force 18 to deter both nuclear and
conventional attack by enemy forces and, should deterrence fail, to support the defense of the theater. This mission requires
nuclear weapon effectlveness, response and control that exceeds the capabilitfes of weapons based on 1950's technology. This
program element is the foundation of the program to modernize the Army's theater nuclear weapons by Improving the nuclear warheads
for the LANCE migssile, and the 8-inch and 155mm artillery fired atomic projectiles (AFAP).

C. BASIS FOR FY 1979 RDTE REQUEST:
Additional funds are required to maintain in-house personnel and contractors on

this program through program slips imposed by congressional restriction on the release of procurement funds. A bulk of the
initial engineering design testing and required redesign, will be done in FY 1979 on the fuze, projectile body, and rocket motor
case for the XM785, 155mm nuclear projectile. Additional funds are required to accelerate this project in accordance with the
Secretary of Defense Amended Program Declsion Memorandum for FY 1979, See Descriptive Summaries for project D663 and D3IB5

following.
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Program Flement: #6.46.03.A

oD Missfon Area: #341 - Battlefield

Title: Nuclear Munitions
#3 - Strategic Programs

Budget Actlvity:

Major Milestones ¢ —~ —
LANCE Mod 3 Initftal Operational Capablility
Improved 155mm Nuclear Projectile Initial Operational Capability
Improved 8-inch Nuclear Projectile Initial Operational Capability

(& _J il
-
D. OTHER APPROPRIATION FUNDS: ($ in Thousands)
Total
FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Actual Estimate Estimate Estimate to Completion Costs
Missile Procurement, Army LANCE* |
Quantity = i
Ammunitlon Procurement, Army 155mm*
Quantity
Ammunition Procurement, Army 8-inch*’
Quantity

Department of Energy-Defense Programs (fof-tP) (formerly Energy Research and Develvpment Agency, formerly Atomic Energy

Commission)

LANCE Warhead kkk hkk kkk *kk k%
155mum Projectile kkk hkk *hk hkk Kk k
8-Inch Projectile *hk ok ok kAR *kk hkk

* pob Nuclear Weapon Components only.
*% Warhead quantities exceed classification of this dacm
*%k%  DoE-DP budget figures exceed classification of this mon:am:n. i

E. DETAILED BACKGROUND AND DESCRIPTION:
gpecifically nuclear projectiles in FY 1979 and the out~years.
projectiles will be accomplished.
functions, certification of ballistic similitude, and redesign of rocket motor parts.
problems are required for the 8-inch and 155mm nuclear projectiles.
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The objective of this program is modernization of the Army's theater nuclear weapons,
Engineering development of improved 8-inch and 155mm nuclear
Major areas of effort by the Army are minlaturization and packaging of arming and fuzing
linique solutions to engineering deslign
The capabilities of the improved projectiles will Include




f

3

Program Element: #6.46.03,A Title: Nuclear Munitlons

DoD Mission Area: xm._oas—luﬂiw.m.Ewym‘m.mm.m_. Budget Activity: &W.Hlm‘m&n.mﬁtmtmmunl_.lﬁ:.w‘ﬂﬁ
. Increasing the area of lethal coverage, Improving delivery precision,

and simplifying logistic support and operator assembly and testing. These lmprovements will provide nuclear projectiles
that are more effective, more reliable and more responsive to the dynamlcs of the modern battiefield. The XM753, 8-iInch
nuclear projectile will replace the M422 projectile which uses late 1940 nuclear techmology. The XM785, 155mm nuclear
projectile will replace the M454 projectile
The potency of firepower provided by theater nuclear weapons and the bridge to strategic systems they provide are two of
the most important elements that deter a Warsaw Pact attack In Central Furope,

F. RELATED ACTIVITIES: The development of improved nuclear projectiles is a joint Department of Defense (DoD) and Department
of Fnergy-hefense Programs (DoE-DP’) wumdertaking. 1In addition, the B-inch nuclear projectile will use the rocket motor
developed for the XM650 conventional 8-inch projectile. The 155mm nuclear projectile will use the rocket motor propellant
grain developed for the M549 conventional 155mm projectile. Much of the electronic technology and production expertise
developed for the 8-inch fuze will be applicabie to the 155mm fuze. - A budget line for funding the procurement of Army
components for the XM785 will be established in the FY 1980 budget cycle.

G. WORKED PERFORMED BY: US Army Research and Development Command (ARRADCOM), bover, NJ; Harry Diamond Laboratories, Adelphi,
MD; Army Materiel and Mechanics Research Center, Watertown, MA; Ballistics Research Laberatory, Aberdeen, MD; Department of
Energy-Defense Program activities and contractors in Germantown, MD; Albuquerque, NM; Amarlllo, TX; Kansas Clity, MO;

Los Alamos, NM; Las Vegas, NV; Livermore, CA. See also project D385, lmproved 155mm Nuclear Projectile, and D663, Improved
8-inch Nuclear Projectile, Descriptive Summaries following.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: Limited redesipn of the LANCE warhead adaption kit to support the in-process
production cliange to the improved <ew..n'_x=ﬂ. Mod 3 (reduced blast/enhanced radiation warhead). All studies detafling the DoD
interface with Department of Energy-Defense Programs (DoFE-DP) have been completed. Most of the laboratory and fleld

testing of the Mod 3 warhead and adaption kit was completed. ‘The Nuclear Weapon System Safety Committee review of the W70-3,
LANCE Mod 3 warhead, was nﬁ-..«._m.nm:_h See also
project D385, Improved 155mm Nuclear Projectile, Descriptive Summary, and project D663, Improved B-inch Nuclear Projectile,

Descriptive Summary, following.

2. FY 1978 Program: Complete final testing and type classify Army compounents for the W70-3, LANCE Mod 3 warhead.

Initiatfon of production will be delayed by Congressional restrictions on the use of DoE procurement funda that were
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Program Element: {#6.46.03.A Title: Nuclear Munitions

Doh Misslon Area: #341 - Battlefield Budget Actlvity: #3 - Strateglc Programs

appropriated. See also project D385, Imwproved 155mm Nuclear Projectile, Descriptive Summary, and project 1663, Improved 8-inch
Nuclear Projectile, Descriptlive Summary, following.

3. FY 1979 Planned Program: RDVE should have been completed on the LANCE Mod 3 Adaption Kit but due to a difference in DoD
and Department of Energy (DoE) funding of hardware for foint flight tests, some tests may be postponed due to the Congressional
restriction on the use of DoE production funds. See also project
D385, Improved 155mm Nuclear Projectile, Descriptive Summary, and project D663, Improved 8-inch Nuclear Projectile, Descriptive
Summary, following.

4, FY 1980 Planned Program: continue
englineering development for the XM785 Improved 155mm nuclear projectile. See project D663, Improved 8-inch Nuclear Projectile,
and D385, Improved !55mm Nuclear Projectile, Descriptive Summaries, following.

5. Program to Completion: Achieve Initial Operational Capability for the XM785 improved 155mm nuclear projectile. If
advanced development proves technical feasibility of tactical earth penetrating warheads, they may be developed for PERSHING 1T
application. The program for an earth penetrator has not been defined at this time.
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: #D385 Title: TImproved 155mm Nuclear Projectile
Program Element: #6.46.03.A Title: Nuclear Munitions
Doh Missfon Area: #341 - Battlefleld Budget Activity: #3 - Strategic Programs

A.  DETAILED BACKGROUND AND DESCRIPTLON: The objective of this program Is development of a new, improved 155mm nuclear nroiectile,
the XM785. 1t will replace the current M454 nuclear projectile!

The 155mm nuclear projectile is particularly important to NATO
forces
The cost of adding 8-inch units to thelr force structure is exceedingly high. With a new
155mm projectlile in addition to the B-inch nuclear projectile, the survivabhility of the allled tactical nuclear forces will be
enhanced by compounding and complicating enemy targeting. The number of nuclear delivery systems will increase by the dual
capable 155mm howitzers planned for the Allied Forces Central Europe force structure. The nuclear capability is an operational
bonus because it requires no change in force structure of weapons, communications equipment, and manpower spaces beyond the
artillery needs for the conduct of conventional fire missions. ‘The XM785 can be fired from the new US and NATO 155mm howitzers
It will take advantage of technology developed in the 8-inch nuclear
projectile program in the areas of fuzing, rocket propulsion, and ballistic similitude with conventional ammunition. State-
of-the-art technology in large scale circult Integration will be used to reduce component size for packaging the fuzing and safing
functions in the smaller projectile volume. Security will be enhanced by use of built-in disablement devices and a Multiple Code
Coded Switch (MCCS). ‘The MCCS is a Permlssive Action link (PAL) command and control device with 1 million possible codes, which
locks up arming circuits to prevent unauthorized use. It will lock permanently if wrong codes are repeatedly inserted. Activation
of the disablement or lock-up of the MCCS will require factory rebuild to permit use of the weapon. The new XM785 will
{ncrease in yield over the M454 that will produce Increase in the radius
of lethal military effect At the same time the improved
accuracy and the low yleld will permit effective employment in the highly populated European environment with targeting constraints
designed to limit civilian damage and casualties. Because of its moblility, light armor protection, and proliferation on the
battlefield, duval capable tube-artillery is the most flexible, survivahle and responsive of theater nuclear delivery systems.

B. RELATED ACTIVITIES: The Department of FEnergy, Defense Programs (DoE-DP) will develop the nuclear warhead. A joint DoE/boD
project officers group will coordinate the integrated DoE/Army development effort. The XM785 will use the rocket motor propellant
grain and the propellant charges developed for the M549 conventional 155mm projectile. It will also employ fuze technology and
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Project: D385 Title: Tmproved 155mm Nuclear Projectile

Program Element: #6.46.03.A Title: Nuclear Munitions

Do Mission Area: #341 - Battlefield Budget Activity: 13 - Stragegic Programs

rocket motor Joint technology developed and engineered for the 8-inch projectile. England, CGermany, and ltaly have completed
development and are now beginning production on a new 155mm howitzer, the FII70, which will be compatible with the new nuclear
projectile.

>« WORK  PERFORMED BY: US Army Armament Research and Development Command (ARRADCOM), Dover, NJ; Harry Diamond lLaboratories,
Adelphi, MD; Army Materiel and Mechanlcs Research Center, Watertown, MA; ARRADCOM, Aberdeen, MD; Department of Energy, Defense
Programs laboratories either Lawrence Livermore Laboratory, Livermore, CA or Los Alamos Scientific Laboratory, Los Alamos, NM and
the Sandia Laboratories either in Livermore, CA or Albuquerque, NM. For other typical contractors that might be engaged later in
engineering development, see project D663 bescriptive Summary following.

D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: Subsequent to the Public Works Subcommittee hearings on the FY 1977 Energy Research
and Development Agency (now Department of Energy-Defense Programs) Appropriation Act, DoE and DoD were directed to jolintly reassess
the 155mm nuclear projectile requirement in light of the approved 8-inch nuclear projectile and the LANCE Mod 3 warhead production.
The "155mm Artillery Field Atomic Projectile Modernization Analysis' report was provided to Congress in February 1977. The Army
requested NDoE-DP participation in a joint engineering development program for an improved 155mm projectile in May 1977 and Dol
forwarded the request to DoE 1n October 1977. The Secretary of Defense directed in his FY 1979 Amended Program Decislon HMemorandum
(APDM) that the Initjal operational capability date for the improved 155mm nuclear projectile be accelerated’

2. FY 1978 Program: This program is a new start in FY 1978. A joint DoE-DP/Army development schedule will be established
and the design interfaces in the projectile negotiated. Work done on the fuze for the XM753 8-inch nuclear projectile components
forms the basis to begin advanced development for the XM785 fuze. The development emphaslzes application of large scale
integrated clrcuit technology to reduce the size of the 8-inch fuze components for use in the 155mm projectile. Because the 8-inch
fuze development is essentially completed in FY 1978, 1t is expected that the 155mm program will transition from advanced
development to full scale development in mid FY 1978. Other arcas being emphasfzed include metallurgical development work on
the projectile body and rocket motor, and integration of the Army effort with the DoE-DP warhead development effort.

All necessary experimental work will have been performed and the proposed system
will be ready for full scale development.
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Project: #0385 Title: Iwmproved 155mm Nuclear Projectile
Program Element: #6.46.03.A Title: Nuclear Munitions
boD Misslon Area: #341 - Battlefield Budget Activity: #3 - Strategic Programs

3. FY 1979 Planned Program: This will be the firat full yea: of full scale development. Activities will include flight
testing of Inltial engineering development prototype fuze models and DoE-DP warhead components to prove structural integrity in
the high g-force environment of internal cannon ballistics. Funding increase
is based on experience gained with the XM753, 8-inch nuclear projectile extrapolated to an accelerated nuclear warhead development
program.

4. FY 1980 Planned Program: Department of Energy and Army hardware designs will be fixed and released for production of
items for development test and operational tests that lead to type classificatlon of hardware.

5. Program to Completion: Engineering development will continue to permit Development Test II/Operational Test Il testing
to begin In late FY 1981

6. Major Milestones:

Date
a. Joint Department of Energy-Defense Programs/ Dec 1977
Department of Defense Development begins (Phase TII)
b. Validation In-Process Review
c¢. Development Testing/Operational Testing .
d. Development Acceptance In-Process Review
e, Initlal Delivery of War Reserve Projectiles
7. Resources ($ in thousands):
.- Additional Total
to Estimated
FY 1977 FY 1978 FY 1979 FY 1980 Completion Cost

RDTE,A:Funds

Quantities . _ 1 1 ] 1 1 1 1

Ammunit ion Procurement, Army:Funds ;
Quantities l—

* MWarhead quantities exceed classification of this document.

357




Ty
TR " _—

FY 1979 RDI'E _CONGRESSTONAL DESCRIPTIVE SUMMARY

{ Program Element: #3.20.53.A Title: National Military Command Systemwide Support --
b Lommunicat fons
: Dob Misslon Area: {#331 - Strategic Command, Control, Budget Activity: #3 - Strategic Programs

and Comnunicat fons (C

ununfcat fons (C7)

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project FY 1977 FYy 1978 FY 1979 FY 1980 Addit {fonal Estimated
Number Project Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 0 2614 4600 4000 1300 12714
D163 Nat ional Military Command 0 2614 4600 4000 1300 12714

Systemwide Support -
Commun icat fons

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This advanced development program Is in support of the Worldwide Military
Command and Control System (WWMCCS) Selected Architecture. This is a study and analysis effort of transportahle command,
control, and communication facilities for support of headquarters in the Pacific, Furope, and the Readiness Command. This effort
will define the communications, command, and support requirements necessary to develop and test a prototype system before
proceeding with procurement. This 1s related to the Army's mission in that the knowledge and expertise developed in this program
can be applied to resolve the shortfalls in the Army's command, control, and communications systems. During rapidly moving
crises or wartime situations, the ability of the highest command authority to communicate :_mr the lowest executing forces is
the most important element of command and control. A need exists to develop transportable C° facilities that can ful f111 this
requirement. This program will identify, develop, and test a prototype system to meet this need.

C. BASIS FOR FY 1979 RUTE REQUEST: The FY 1979 program is a continuation of the studies initiated in FY 1978. The results

of these studies and analysis will be used to produce the initial prototype systems for test and evaluation prior to procurement.
The major subelements to be completed in FY 1979 prior to procurement are: Mix and Sizing Alternat ive studies; Systems llardware/
Integration study; and Electromagnetic Pulse/Radiation Effects. FY 1979 funds will be used in the initial phase of developing
the prototype systems. .
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Program Element: #3.20.53.A Title: Natfonal Military Command Systemwide Support -
Lomnunications
DoD Mission Area: #331 - Strateglc Command, Control, Budget Actlvity: f13 - Strategic Programs

And_Communications (C7)

D. OTHER AI'PROPRIATIION FUNDS

($_in thousands)

Total
FY 19/7 FYy 1978 FY 1979 FY 1980 Addit fonal Estimated
Actual Estimate Estimate Estimat e to Completion Costs__
Other Procurement, Army SRR
Funds 0 0 0 15700 315900 56100
Quantities * * * * * *

* Number of diverse {tems.

F. DETAILED BACKGROUND AND DESCRIPTION: This program is the result of tasking by Deputy Secretary of Defense on 24 June 1976,

in which the Army was appointed cognizant component to develop a "Rapid Reaction Deployable Command and Control and Communications
Facilities" Azwun.v in support of the Commanders-in—Chief of Pacific, Europe, and the Commander, WS Army Readiness Command. The
capabilities to be incorporated into this facility were secure voice and graphlcs conferencing; jam-resistant secure communications
via satellite automatic text message handling; automatic data processing (AIW), support facilities; and communications necessary
for entry into Worldwide Military Command and Control System (WWMCCS). The initial effort of this program is to conduct those
necessary studies and analyses to define the magnitude of the capabilities above, develop a package through mix and sizing so

that it meets the transportable requirements, ensure interface with existing systems, and test and evaluate a prototype system.
This guidance specified that the effort should focwus on those items (communications, Auromatic bata Processing, facilities)
currently in the inventory with minimum or no new equipment development. Funding support for this program started in FY 1978,

F. RELATED ACT1VITIES:

* Automatic Text Message Handling Navy Currently being held in abeyance pending Congressfonal decision.
* JAM Resistant Secure Communlicat{onsg Army Part of the Defense Satellite Communications System (DSCS)
* Secure Volce and Graphics Conferencing NCA Utilizes the DSCS satellite.

Airborne Command and Control Center 1ISAF Must be interoperable.

Army Command and Control Master Plan Army Will define Furopean interface requirements.

* Hardware equipment for the R2DC3 facllities are being developed under these activities.

G. WORK PERFORMED BY: Contractor to be selected. In-house developing organization is UIS Army Communicat lons Command, Fort
Huachuca, AZ.
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i Program Element: #3.20.53.A Title: National Military Comaand Systemwide Support -
E | Communicat fons
A boD Mlssion Area: #3310 ~ Strategic Command, Control, Budget Activity: {#3 - Strategic Programs
and Communicat fons (CJ)
A Il. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS :
1 1. FY 1977 and Prior Accomplislments: Not Applicable.
2. FY_1978 Program: The initfal effort will be a systems definition study; transportability analysis/feasibility study; and
mix and sizing alternatives study. The hardware Integration and facility design efforts will begin.
3. FY 1979 Planned Program: The FY 1979 program will complete the hardware integration and facility design efforts started
in FY 1978 and recommend a system configuration as a candidate prototype. Also, the initial procurement of items to develop the
w prototypes will begin. Increased funding over FY 1978 provides for procurement of prototype equipments needed for evaluation of
| system configuration.
! 4, FY 1980 Planned Program: The FY 1980 program will concentrate on completion of the prototype model and a comprehensive
1 test and evaluation program. This program will provide a final recommended systems configuration and provide the basis for
£ procurement actions to field this capability.
{ 5. Program to Completion: The RDIE portion of this effort is planned for completion in FY 1980; however, the extent and
duration of this program is dependent on the findIngs and recommendations of the test and evaluation program and the decision to
k| initiate full scale procurement.
3
i
3
4
4
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FY 1979 RDTE CONGRESSIONAL DESCRIPT1VE SUMMARY

Program Flement: #3.31.45.A Title: FEUCOM Command, Control, and Communications Systems

Doh Mission Area: #331 - Strategic Command Control, Amc.Ezﬂ..mepoiuw

and Communications (CJ) Budget Activity: #3 - Strategic Programs

A. RESOURCES (PROJECT LISTING): ($ in_thousands)

Total
Project ¥Y 1977 Y 1978 FY 1979 FY 1980 Additional Estimated
Numbe r Title Actual Estimate Estimate Estimate to Complecion Costs
TOTAL. FOR PROGRAM FLEMENT
! 1 1 1 t 1 1 1 ] ] ] ]
D58 EUCOM ¢3 Systems
=z o = o = e o8 e

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supports a continuing study effort in response to the Deputy
Secretary of PDefense tasking for Army to examine the eatire Command, Control, and Communications structure in Europe and
propose optlons for {mprovement. Effort also includes’

and the analysis of the FEuropean portion of the command and control requirements of the Army
Command and Control Master Plan (AGZMP). A Joint Chief of Staff (JCS) study was initiated in 1974 on the C3 picture in Europe.
This study identified 96 C3 deficiencies requiring research, development and acquisitfon inftiatives. This effort will
analyze each deficiency and recommend the most cost-effective means of improving the European €3 posture. Specifically, the
plan will address inadequate interoperability with NATO systems, limited C3 survivability during crisis, and requirements for
hardened €3 factlities.

. BASIS FOR FY 1979 RDTE REQUEST: Continuation of FY 1978 effort to analyze CJ deficiencies previously identified; and,
develop a plan for shared facility syatems, such as power, 1!fe support, external/internal communications, and automatic data
processing, required to meet Funding will continue development of plans
required to improve the survivability and Interoperability of C? facillities in Europe.
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Program Element: {#3.31.45.A Title: EUCOM Command, Control, and C icatlons Systems

2 DoD Misslon Area: #331 - Strateglc Command Control, (EUCOM cn»dimmmpm..?.w
{ and Communications Q..IuM Budget Activity: #3 ~ Strategic Programs

ke

D.  OTHER APPROPRIATION FUNDS: ($_in thousands)

|
] Additional Total
A FY 1977 FY 1978 Fy 1979 to Estimated
| Actual Estimate Estimate Completion __Cost
Ocher Procurement, Army - — = = — - ~ %
Funds
Quantities — ’ — — —
| | fia
Military Construction, Army

* Number of various items of equipment.

E. UDETAILED BACKGROUND AND DESCRIPTION: Deputy Secretary of Defense Memorandum, 14 March 1974, directed the Joint Chlefs of
Staff (JCS), with the Army as Executive Agent, to examine the entire Command, Control, and Communications (c3) picture in
Europe and to propose options for improvement. The study was {ultiated in April 1974 and a final report, identifyling
deficlencies requirlng research, development, and acquisition initiatives, was submitted to JCS in August 1975. The JCS
completed their review in February 1976 and submitted their comments to the Secretary of Defense (SECDEF). Since then, the
report and its 96 recommendations has served as a baselline for actions undertaken to improve the many aspects of Furopean

¢3. As a related action, Deputy Secretary of befense Memorandum, 24 June 1976, directed the Secretary of the Army to plan for

the

Tasks

accomplished under this program are essential In defining and analyzing C3 requirements necessary to establish an efficient

and survivable €3 system in the European environment.
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Program Element: #3.31.45.A Title: EUCOM Command, Control, and Communications Systems

DoD Mission Area: #33]1 - Strateglc Command Control, (EUCOM n.m..wwmne._m

and Communicatlons (C3) Budget Activity: #3 - Strategic Programs

F. RELATED ACTIVITIES: Efforts accomplished umder this program are used as a part of the input data to a related study and
confliguration prototype evaluation currently being developed under Program Element 6.37.35.A, Worldwide Military Command and
Control System (WWMCCS) Archltecture. Each of these studies addresses a different portion of the Command, Control, and
Communicatlons environment. To Insure that maximum results are obtained from these studies tasking is managed by ODCSOPS,
Headquarters, Department of the Army.

’«  WORK PERFORMED BY: International Business Machine (IBM), Incorporated, Rosslyn, VA; Developing Organization - US Army
Communications Command, Ft Huachuca, AZ.

H. PROGRAM ACCOMPLISHEMENTS AND FUTURE PROGRAMS:

-

FY 1977 and Prior Accomplishments: The 1976 effort was the initial European ¢3 Studv: the FY 1977 effort was the

and the formulation of theater nuclear alternatlives for the Army Command and Control
Master Plan. 5,

2. FY 1978 Program: The FY 1978 program analyzes the results of the
Speciflic

areas are: Communication Security (COMSEC) design of methods, equipment and procedures for necessary COMSEC

3. FY 1979 Planned Program: The FY 1979 planned program will follow-up those efforts started in FY 1978, specifically,
and Furopean Analysis of Army

¢3 requirements. ‘The decrease in FY 1979 funds from FY 1978 is due to the anticipated completion of major study efforts on
the COMSEC interfaces, communicatlons interoperability, and ADP facilities.

4. FY 1980 Planned Program: Major effort will be to finalize study results and produce a comprehensive transition
plan for proceeding to an orderly procurement program, Any unresolved and unforecasted requirement arising during FY 1979
will be completed at this time.
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Program Element: #3.31.45.A Title: EUCOM Command, Control, and Communications Systems
Dob Mission Avea: #331 - Strateg!c Command Control, (EUCOM €3 Systems)
and Communicatlons (CJ) Budget Activity: #3 - Strateglc Programs

S. Program to Completion: The extent and duration of this program is dependent upon the findings and recommendation of
the Worldwide Military Command and Control System (WWMCCS) Selected Architecture, US Army Command, Control and Information
Systems (CCIS) study, and the Army Command and Control Master Plan (AC2MP). Known and scheduled tasks will be completed by
FY 1980. Any additional findings or expanded taskings may result in continuation of effort beyond 1980.
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FY_1979 RDTE CONGRESSTONAL DESCRIPTIVE SUMMARY

Program Element: #6.32.15.A Title: Joint Survivability Investigations

Survivability Budget Activity: #4 - Tactical Programs

boDh Mission Area: 448 - Alrcrafl

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 475 581 600 600 Continuing Not Applicable
no79 Joint Survivability 475 581 600 600 Continuing Not Applicable

Investigations

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element supports the Army portion of Interservice efforts to insure
that the latest afrcraft nonnuclear survivability technology is available for incorporation into design, declsions and coordinatfon.
The Joint Technical Coordinating Group on Afircraft Survivability (JTCG/AS) complements onpgoing separate Service work and provides
the vehicle for cross Service survivability equipment development. The JTCG/AS was formally chartered in June 1971 under the aegis
of the Joint Army Materiel, Navy Material, Alr Force logistics and Air Force Systems Command commanders to insure that the latest
alrcraft nonnuclear survivability technology would be available for incorporation into the design of new alrcraft. This project
responds to the Memorandum of Agreement on Alrcraft Survivability Equipment (ASE) for use on Helicopters and Low/ Slow Fixed Wing
Alrcraft signed 29 Sep 1977 by Ceneral Qfficers from the four Services.

Alrcraft Survivability (JTCG/AS) program approved by the .loint lLogistics Commanders with emphasis on to determining the
vulnerability of personnel In alrcrew stations to laser weapons effects. This work will include the development and
refinement of laser vulnerability analysls procedures, preparation of a materials effects data matrix, malntenance of a
test data bank of laser effects and the development of a Tri-Service standard for the measurement of electro-optical (E0)
signatures and data formatting.

>. BASIS FOR FY 1979 RDTE REQUEST: Research efforts will support the Tri-Service Joint Technical Coordinating Group on

D. OTHER APPROPRIATION FUNDS: Not Applicable.
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Program Element: {16.32.15.A
DoD Mission Area: {448 - Alrcraft Survivability

Investipgations

Tactical Programs

E. DETAILED BACKGROUND AND DESCRIPTION: The Joint Technical Coordinating Group on Afrcraft Survivability (JTCG/AS) 1s specifically
chartered to: A.w.v. implement interservice efforts to reduce vulnerability of aeronautical systems in a nonnuclear threat environ-
ment; (2) coordinate research and advanced development efforts which contribute to the reduction of aeronautical systems vulner-
ability; and (3) malutaln close llaison with Services to insure that all survivabllity research and development data and systems
criteria are made avallable to the developers of new alrcraft. The JTCG/AS subgroups are: Technology Research and Development,
Vulnerability Assessment, Survivability Assessment, Desipgn Criteria and Industrial Interface, Countermeasures, and Laser Fffects/
Threat Assessment. In 1972, the JTOG/AS established a Tri-Service aircraft nounuclear survivabhility propram, Teat and Evaluation,
Alrcraft Survivability (TEAS). Jolint tasks were coordinated and proposed to fill research and development (R&D) voids. TEAS was
approved by the Deputy Director of Defense Research and Engineering, Test and Evaluatfon. TFAS was provided $10 millfon in DOD
funds for three years (FY 1973-75). ‘The TEAS propram was a technolopy orfented program whose poals were: (1) conduct vulnervabi-
lity experiments to strengthen the data base for vulnerability analysis and vulnerability reduction; (2) evaluate design prototype
hardware by tests and analyses; (3) develop engineering theory and criteria useful for design: and (4) develop improved computer
techniques to predict afrcraft subsystem failure and damape effects based on empirical testing. This program complement ed separate
Service work. The design criteria, specification and documentation projects developed the design criteria, specifications, military
standards and other documentatlion now being used by the Services in contracts for future aeronautical systems and techmology sup-

port projects.

F. RELATED ACTIVITIES: The program complements other Army exploratorv and advanced development afrcraft survivablility efforts
conducted under Program Elements (PE) 6.22.09.A, Aeronautical Technology, 6.37.11.A/DB52, Atrcraft Survivability Fquipment; and
6.37.11/D653, Alrcraft Electronic Warfare Self-Protection Equipment. The basis for the program ls the Five Year Plan of the Jolint
Technical Coordinating Group on Alrcraft Survivability (JTCG/AS). The highest priority efforts within the plan are the basis for
the program for each fiscal year which is then approved by the .Joint Logistics Commanders. Duplication of effort is elimlinated
through joint reviews by the JTCG/AS and the Service resporsihle for each effort. The Five Year Plan, prepared and coordinated
with Service ﬂwm.:m. includes only survivability efforts required to complement ongoing Service efforts and to continue to develop
survivability#as a deslign discipline in response to user requirements and threat documentation.

G. WORK PERFORMED BY: Work will be performed at US Armv Matertals and Mechanics Research Center, Watertown, MA, US Army Applied

Technology Labordtory, Fort Fustis, VA; US Army Ballistlic Research Laboratories, Aberdeen Proving Ground, M); Naval Afr Systems
Command, Washingfon, DC; Alr Force Flight Dynamics Labhoratory, Wright-Patterson Alr Force Base, Ol.
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Program Element: #6.32.15.A Title: Joint Survivablllity Investigations

Dol Missfon Area: #448 - Alrcraft Survivability Budget Activity: {4 - Tactical Programs

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:
1. FY_1977 and Prior Accomplishments: During FY 1977 this program accomplished survivability and vulnerability assessment

methodologles, design criteria and hardware feasibility studies and investigations. FY 1977 efforts also included aircraft

engine vulnerability hasellne tests, laser vuluerability analysis procedures, determination of damage tolerances and the

characterization of battle damage to composite structures. Prior year accomplishments included the development of design

enhancement features contributing to flight control systems concept development of the AH-1G, UH-1 and OH-58 helicopters.

A hydraulfc ram damage limftation feature was developed for protecting the Air Force and Navy A-7 alrcraft engine inlet

duct. 'This design feature is also belng adapted to protect the fuel tank inlet duct Interface on the F-18 aircraft.

2. FY_1978 Program: Develop and refine laser vulnerablility analysis procedures, develop Tri-Service standard for the
measurement of electro-optical (E0O) :signature and formatting of data; develop design criteria for jam-proof flight controls
components; develop battle damage tolerant composite joint design for modular fiber reinforced alrframe construction; assemble
data of vulnerability of personnel to laser weapons effects for use in determining cockpit area protection equipments.

3. FY 1979 Planned Program: Continuation of programs to develop composite joint design for modular fiber reinforced airframe
construction; develop systems and componeat probability of damage given a hit :.s\:v estimation techniques; develop/refine laser
vulnerability analysis procedures and preparation of materials effects data matrix; develop Tri-Service standard for the measure-
ment of EO signatures and for formatting of data; determine vulnerahility of personnel in alrcrew stations to laser weapons effects.
Increased funding in FY 1979 reflects the Army's level of funding of this Tri-Service program as determined by the Joint Technical
Coordinating Croup on Alircraft Survivability (JTCG/AS) in accordance with guidance from the Under Secretary of Defense for Research
and Engineering (USDRE).

4. FY 1980 Planned Program: All Service funds are provided to JTCG/AS headquartered at the Naval Alr Systems Command, Washing-
ton, DC. The Army portion of JTCG/AS FY 1980 program will include vulnerability/survivabillity assessment study efforts, engine
vulnerability baseline tests, and vulnerablility reduction efforts in developing ballistically tolerant composite joints, subject to
approval of the FY 1980 program by the Joint logistics Commanders in consonance with user reauirements and threat documentation.

5. Program to Completion: This is a continuing program.
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1Y 1979 RDIE CONGRESSTONAL DESCRIPTIVE SUMMARY

Dob Missfon Area: {414 - Field Army \m:. Defense Budget Activit:

Program Element: {#6.33.01.A Title: Division Alr Defense Gun
#4 - Tactical P'rograms

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 Iy 1978 Yy 1979 Fy 1980 Additional Fstimated
Number — Title Actual Egtimate Estimate Estimate to Completion Costs
TOTAL. FOR PROGRAM FLEMENT 2178 16973 75717 23119 66632 182441
Quantities 4
D648 Division Air Defense Gun 2178 16973 75717 23119 66632 182441

to define and develop a new weapon to meet Army requirements for low altitude air defense in the forward maneuver area during the
mid-1980 time pertod. Current air defense system in the field and under development cannot provide the forward maneuver units of
Army divisions the necessary protectlion.

B. BRIEF DESCRIPTION OF FLEMENT AND MISSTON NEED: This propram provides necessary develooment prototvping, and evaluation effort

C. BASTS MR _FY 1979 RDTE REQUEST: Funds will permit continuation of the accelerated comnetitive development program to provide
a radar directed, medium caliber (35 or 40mm) self-propelled gun that will sipgnificantlv Improve the divisional short range, low
altitude alr defense capability in the 1980's. Two contractors will continue pre-production prototype development in preparation
for delivery to the Ammy, two systems each for competitive testing and selection of one contractor for inftial production. The
requested level of funding is required to enable contractsrs to complete the accelerated competitive development effort in 29
months. Major milestones are:

Major Milestones: Date

Inftiate Development Jan 1978
Complete Prototype Fvaluation Jul 1980
Complete Engineering Development Apr 1981

Activate First Gun Battalion
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Program Klement: #6.33.01.A Title: Division Alr Defense Gun

DoD Mission Area: f414 - Fleld Army Alr Defense Budpet Activity: #4 - Tactical Programs

D. OTMER_APPROPRIATION FUNDS: (§ fn thousands)

Total
Weapons and Tracked Combat FY 1977 Fy 1978 Ky 1979 FY 1980 Additional Fstimated
Vehicles Procurement, Army Actual Estimate Estimate Es timate to Completion Costs

Funds 0 0 0 0 24 36000 2436000
Quantities (Fire Units) 0 0 0 0 618 618
Due to a $7.1M FY 78 RDIE funding reduct{on the DIVAD CGun development program has been
extended from 24 to 29 months. After the Secretary of Defense approves the DIVAD program,
a revised procurement funding profile will be required.

E. DETALLED BACKGROUND AND DESCRIPTION: The new Air Defense Gun development program (Project #D648) is the culminatlon of several
years of effort by the Army to define its short range alr defense requirements which established the need for a new alr defense
gun. This requirement was established March 1977 with the approval of a Required Operational Capability (ROC) document for a new
alr defense gun in the medium caliber (30-40mn) range which could adequately meet the threat of the 1980s. This gun will give
divisional maneuver forces a quick reacting weapon system that can effectively engage pop up targets such as helicopters armed with
antitank guided missiles and high speed low flying aircraft at dlstances of up to The svstem will be mounted on a tank
chassis to provide compatible mobility with maneuver forces and will have a full solution fire control system with an optical
backup to provide an all environment (i.e., electronic countermeasures and adverse weather) capability. The system will have a
rapid changeover capability to provide ground support fires {f required and if the air situation permits.

F. WORK PERFORMED BY: The program Is managed by the Project Manager for Army Gun Alr Defense Systems, Armament Research and
Development Command, Dover, NJ. General Dynamics, Pomona Division, and Ford Aerospace & Communications Corporation,
Aeronutronic Division, have been selected for competitive development. Contracts will be awarded when the program is approved by
the Secretary of Defense.

. PROGRAM ACCOMPLISHMENTS AND FUTURE PROCRAMS :

_.|_..<_o:E:_1.._c~,>nno=%:m__|=m.r=mmmq_:vn::_.cz>_n_n.:_m>»ncunm=zmmwmnm_=Qu.>>=3nmmnvm._tmmam:ﬁmnm._ﬁcn__m>.‘.=<.=
September 1975. The purpose of the test bed was to demonstrate through use of off-the-shelf hardware, the extent to which current
technology could be used in the design of a modern Gun Air Defense System. Testing was concluded in December 1975. ‘The major

conclus lon of the test was that a second order digital fire control could be integrated with an air defense gun to provide a
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Program Element: #6.33.01.A Title: Division Air Defense Gun

Dob Misslon Area: {414 - Fleld Ammy Air Delense Budget Activity: #4 - Tactlcal Programs

capabllity to effectively engage maneuvering targets. [In April 1977 the Secretarv of Defense approved development of the
Division Afr Defense (DIVAD) Cum subject to completion of a Cost and Operational Effect iveness Analysis (COEA) and a Defense
Systems Acquisition Review Council (DSARC) review of proposal costs prior to contract award. The COEA was completed in September
1977. The Request for Proposal (RFP) was released in April 1977 with five contractors responding.

2. FY_1978 Program: Cun prototype hardware fabrication will commence with two contractors hullding two systems each. The
increase (n funding over 1977 Is required to purchase hardware immediately for fahrication of prototypes. The development phase
requires the dellvery of first {tems to the Government in 29 months after contract award. Contractors will have to rapidly
establish thelir management staffs and (ncrease thelr work forces significantly to sunport the scope of this effort.

3. FY 1979 Planfied Program: Prototype fabrication will continue. The larpe funding increase over 1978 reaults from
continuing prototype fabrication effort under the accelerated development program and from the preparation for developmental and
operat lonal testing. The RFP for the initial production contract should be released In late 1979.

4. FY 1980 Planned Program: Prototvpe delivery is scheduled for April 1980 with Development Test/Operational Test (DT/0T)
gcheduled from May through July 1980. ‘Ihe final producibility, engineering, and planning (PFP) effort and the maturation phase
to correct problems identified during the DT/CT will start in August 1980.

5. Program to Completion: The (nitial production contract for the first 200 systems will be awarded in the first quarter of
FY 1981. The PFP and maturity phase, Including check test will be completed in March 1981. Ammunition productfon facility
expans fon will begin {n the first quarter of FY 1981. Delivery of first production systems will bepin in June 1982. Follow-on
production contracts for 418 systems will be awarded during the third auarter of Fy 1982. The first pgun battalion will be
fielded In Program completion is estimated for FY 1987.




Program Element: #6.33.01.A Title: Division Afr Defense (DIVAD) Cun

Dob Mission Area: {#414 - Field Army Alr Defense Budget Activity: #4 - Tactical Programs
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an Inftfal Operational Capability (T0C) in the minimum possible time at an affordable cost. In keeping with this approach, a
combined development test/operatlonal test (DT/0T) of three months duratfon will be conducted jointly by the US Army Operational
Test and Evaluation Agency (OTEA), the US Army Materiel Systems Analysls Agency (AMSAA), and the US Army Test and Evaluation
Command (TECOM), to provide the data necessary to permit selection of one of two comneting systems for production. Contractor
test data collected during the thirty days preceeding the combined DT/OT will be provided for evaluation and comparison with DT/0T
data. A check test following the Maturation Phase will test logistic and tralning equipment developed by the contractor during
this phase and will test corrections incorporated into the system as a result of DT/0T,

1. Development Test and Evaluation: Two development contractors will be selected by the Source Selection Evaluation
Board early in FY 1978. At the end of the 29-month development program, each contractor will deliver two "prototypes for
production” for the combined DT/OT. The combined II/0T will be conducted in three phases: combined DT/OT nonfire tracking
phase; combined DI/0T live fire phase; and an OT nonfire maneuver phase. Testing will be conducted in various conditions of
visibllity, electronic countermeasures (ECM), target type (including ground tarpets), tarpet maneuver, and range. Throughout the
exercise, user personnel will operate the equipment under varied operational conditions. A provisional DIVAD platoon composed
of two sections, each having two fire units (one fire unit of each competing system), will be evaluated. To the maximum extent
possible, evaluatifon will be concurrent with the testing effort, with final evaluation following completion of testing. The
prototypes tested will be as mature as possible, ready for production following a short maturation phase after the winning system
is selected. Detailed test plans will be developed after contract award scheduled {n early ¥Y 1978. DT/OT is scheduled to begin
In May 1980. ‘The critical issues to be addressed during the combined DT/OT are:

a. Misslon Performance:

(1) How effectively does the NDIVAD Gun, when operated by typical user personnel, detect, track, identify, engage, and
damage or destroy hostile aircraft and groumd targets?

(2) How 1s system operational effectiveness affected by varying conditions of weather, terrain, day/night visibility,
degraded battlefield visibility, and electronic warfare?

(3) llow well and how safely can the crew perform the operational functions necessary for effective employment of the
DIVAD Gun system?

b. Vulnerabillty/Survivability: How well can the DIVAD Gun system survive the spectrum of hattlefleld threats?
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Program Flement: #6.33.01.A Title: Divisfon Air Defense (DIVAD) Gun

Dob Mission Area: {414 - Field Amy Alr Defense Budget Activity: {#4 - Tactical Programs

c. Supportability:

{ (1) What are the system and major subsystem relfability, availabllity, and maintainability and what 18 the Impact on
operational performance?

(2) 718 the planned logistical support concept adequate to support the DIVAD Gun svstem?

(3) What 1s the extent of NATO commonality and/or US Armed Forces commonalitv of comnonents and ammunition?

d. Deployability: [s the DIVAD Gun system tactical mobility and stratepic deplovahility commensurate with the expected
operational requlrements?

e. Personnel, Training, Organization, and Doctrine:

(1) Are the proposed personnel selection criteria adequate to provide personnel canable of operating and maintaining the
DIVAD G system?

(2) 18 the proposed training package adequate to provide qualified operators and maintenance personnel for the DIVAD
Gun system?

2. Operational Test and Evaluation: The comhined development test/operational test (DT/0T) will be conducted at the
Ft. Bliss, TX/White Sands Missile Range, NM, area. Typlical user personnel will operate the equipment while contractors will
provide the majority of maintenance durinp the test. The comments and critical issues addressed in paragraph 1 above apply for
the combined DT/OT. Additionally, the OT nonfire maneuver phase will allow maximum free plav Iin an operational setting and will
address the following additional critical issues:

a. Are proposed DIVAD organizations adequate to support 24-hour operatfons under all expected conditions of weather,
terraln, countermeasures, and supported unit tactical operations?

b. Are proposed doctrine, tactics, and techniques appropriate for emplovment of the DIVAD Gun? How well do DIVAD Cun
s units interface with each other, with defended elements, and with other SHORAD/MANPADS elements?
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Program Flement: #6.33.01.A

DoD Mission Area: #414 - Field Army Air Defense

3.

System Characteristics:

SELECTED CHARACTERISTICS

Acquisition Radar

Track Radar

Optical System

Cannon

Identification of Friend or Foe (IFF)
Chassis

Dual Power Source

Reaction Time

Ammunftion

Communications
Crew Size
Environment
Transportability
Range

Probability of Wit

Probability of Kill (Given Hit)

Fire Control

Title:

Division Air Defense (DIVAD) Gun

Budget Activity: #4 - Tactlcal Programs

OBJECTTVES

capable of detecting fixed wing aircraft at and
helicopters at

Capable of tracking aircraft to at least
Back-up to radars (equivalent accuracy).

30, 35, or 40mm.

MARK XIT, Mode 4 comnatible.

M4BAS 1in inventorv.

Back-up to prime power unit.

Not greater than from target unmask.
High Explosive (HE) air defense round with self-destruct
capability; training/practice round.

Standard radios.

Minimum of 3 men.

No hazardous environmental stresses.

C-5A transportable.

Nonmaneuvering target:

Maneuvering target: Not degraded more than from above
criterfa against maneuver. 7

K-kil1;

A-ki11;

Digital computer.
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FY 1979 RIME CONGRESS10NAL DESCRIPTIVE SUMMARY

Program Element: {6.33,03.A Title: SSM Rocket Systems

oD Misslon Area: #413 - Fire Support

Budget Activity: #4 - Tactical Programs

A. RESOURCES_(PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Fstimated
Number Title Actual Fst imate Est imate Est imate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 6869 46445 70800 74200 118300 317994
D216 Terminal Guidance Technology 0 0 K000 12900 S8700 79600
D564 Area Fire Support Rocket - 6869 46445 62800 61300 59600 238394
GSRS

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEFD: The General Support Rocket System (GSRS) 1s a multiple rocket Launcher system
designed to supplement conventlional cannon artillery. The mission of the weapon system is neutralizat fon and/or suppresslion of
massive enemy indirect fire support and air defense capabilities, particularly during surge periods when the rate of targets
acquired exceeds available cannon weapons fire support. Direct support artillery fire power for the maneuver units will he
degraded 1f it has to assist the general support artillery in the counterbattery and alr defense suppression roles. Development
of the terminal guidance capability will permit the attack of the point targets.

C. BAS1S FOR FY 1979 RDTE REQUEST: In September 1977, the Army signed two development contracts for competitive prototypes of
the GSRS. Tn FY 1979 the initial development phase will be nearly complete including contractor component and system testing.

Government Development and Operational Testing (DT/0T) will begin toward the end of the fiscal year.

Technology project provides for alr frame and Infrared dual color seeker development .

Major Milestones Date
Start Development Test T (DT 1) Ag 79
Start Operatlonal Test T (OT 1) Sep 79

— ’
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The Terminal Guidance




Program Flement: {#6.33.03.A Title: SSM Rocket Systems
Dob Mission Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs

prototypes for competition in FY 1979. The results of technological efforts in terminal guidance within other program e lements
over the past six or seven years support the development of the terminal homing option. Prototype tests using infrared seekers
were completed in September 1977.

_......nlm._h.>._.mc>n._.—<~._.»—.wwmnu._._.anmnm=:._&ca_o_:_ﬁ:nvnon?xa::_.n:.:v:n_.nq:m—é—aam_4._3.<1~=2_m:m=aqs_m:—.va_‘nzaqum«.n.ts
(GSRS). There has been significant Interest in GSRS expressed by NATO allies, particularly Germany and the United Kingdom.
Strong efforts are belng made to establish standardization of the system within the NATO alliance. ‘The US and Germany are
currently negotiating a Declaration of Intent to establish a cooperative development program which has the potential to result

in a single system capable of meeting the operational requirements of both coumtries.

G. WORK PERFORMED BY: TIn FY 1976, five contracts for concept definition studies were performed by: Boeing Company, Seattle, WA;
Emerson Flectric, St. Louls, MO; Martin-Marietta Corporation, Orlando, FL; Northrup Corporzcion, Anaheim, CA; and Vought
Corporation, Warren, MI. On 16 September 1977, the Army signed competitive development contracts with Vought Corporation and
Boeing Company to build three prototype systems each for delivery in FY 1979. The Army also has contracts with the Harry Diamond
Laboratory, Adelphi, MD to develop the warhead fuze and with FMC Corporation, San Jose, CA to develop the launcher vehicle.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: Completed Concept Formulation Studles In November 1976. Initiated design and interface
efforts for warhead fuze. Completed full-scale mock-up of launcher vehicle. Initiated prime contracts for system.

2. FY 1978 Program: Initial Engineering Development Flight Tests. Continuation of the 29-month Validation Phase of
development.,

3. FY 1979 Planned Program: Completion of contractor Engineering Development and Advanced Development Tests. Delivery of
three complete prototype systems with rockets and pods from each contractor. Delivery of one additional launch vehicle for
mobility testing. Initilation of government Development and Operational Tests. Initiation of development effort for dual color
infrared (IR) seeker and for the airframe of the terminal guidance project. Funding Increase in FY 1979 over FY 1978 is due to
the increased amount of deliverable items, the amount of testing to be accomplished, and the initiation of the terminal guidance
project.
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Dob Misslon Area: {413 - Fire Support Budget Activity: #4 - Tactical Programs

Program Element: #6.33.03.A Title: SSM Rocket Systems

D.  OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Actual Estlmate Estimate Estimate to Completion Costs
Missile Procurement, Army 0 0 0
Quantities (Rockets) 0 0 0
Initial Spares 0 0 0

. DETAILED BACKGROUND AND DESCRIPTLON: The General Support Rocket System (GSRS) is the result of a continuing effort begun In
FY 1971. The ILustitute for Land Combat and the Army Materlel Concept Agency, in a study of the 1980-1990 Battlefield, recommended
that a study be conducted for a Rapid Fire Area Saturation System. The study was completed In early CY 1974 and described two -
short range unguided multiple rocket launcher systems. In late FY 1974, a preliminary cost effectiveness comparison of General
Support Rocket System candidates was conducted by a US Army Training and Doctrine Command (TRADOC) Joint Working Group supported
by US Army Materiel Development and Readiness Command (DARCOM) resources. The result of this effort strongly favored a short
range, simple to operate, economical multiple launched unguided rocket system. Concurrently, preparation of an Army requirements
document was initiated. In the amogo—. of FY 1975 the Assistant Secretary of the Army (Research and Development) directed
that the Army conduct a complete study of t artillery system. ‘The study report, issued in December 1974, included a thorough
analysls of the General Support Rocket System (GSRS) and concluded that a relatively small, short range free rocket could perform
the counterbattery, air defense suppression mission in a cost effective manner. Based on the results of these studies, an
agreement was concluded between the Tralning and Doctrine and Army Materiel Commands in April 1975 which provides for the

conduct of activities necessary to complete concept formulation and technology demonstration phases of the General Support Rocket
System (GSRS). The agreement, approved by Department of the Army in September 1975, stated the initial goal as refinement of
system characteristics, conduct of tests necessary to reduce risk, and establishment of confidence levels sufficient for
commitment to a full scale development based on optimized system parameters, proof of technical feasibility, and Investigation
of eventual operational doctrine and procedures. The agreement recommended that a Special Study Group (SSG) determine system
characteristics. At the direction of Department of Army a Special Study Group was formed in November 1975 and developed a
complete concept formulation package. ‘The SSG results were presented to the Defense Systems Acquisition Review Council (DSARC)
in January 1977. In February 1977, the Secretary of Defense authorized the Army to pruceed with development of the system and
directed the Army to study ways to accelerate the production phase so that an earlier Inftial Operational Capability (I0C) could
be achieved. The Army was also directed to continue dlgcussions with NATO with the goal of galning thelr participation in the
GSRS program, to prepare a plan for terminal homing options, to reevaluate the vehicle selected, and to conduct a study to
Investigate the potential of GSRS to deliver scatterable mines. 1In April 1977, a special Army Systems Acquisition Review Council
(ASARC) approved an accelerated development program with an 10C in) Contracts for the inftial 29-month Validation
Phase of development were signed 16 September 1977 with Vought Corporation and Boeing Company. The two companies will delfver

=
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Program Flement: #6.33.03.A Title:

SSM Rocket Systems
DoD Mission Area: #413 - Fire Support

Budget Activity: {#4 - Tactical Programs

4. FY 1980 Planned Program: Completion of the Validation Phase of development. Begin Maturation Phase of development
concurrently with initlal production {f the Validation Phase has proven the system ready. Durlng the Maturation Phase, minor

design changes as indicated during validation will be accomplished and the production qualification tests will be completed.
Continue development of terminal homing option.

_ 5. Program to Completion: Complete Maturation Phase in FY 1982, Achieve Initial Operational Capability with one battalion

in Complete development of terminally guided munition warhead in FY 1984,




Program Element: #6.33.03.A Title: General Support Rockel System (GSRS) Terminal Homing

DoD Mission Area: '\WwwwlAwmwc Support Budget Actlivity: 14 - Tactical Programs

I. Test and Evaluation Data:

_.wmmwpomSA:WLJmmfmﬁmwHmmm:mwbmﬁ"n::-:a~n—:n.=1:1:=~:_m:ftaq-x:ﬁranm<n~1sanm=mv:auam.nzaat_.:=:3.=w::it::<.
Seattle, WA, and Vought Corporation, ballas, TX, on 16 Sep 77 for the Compet (tlve Development Phase of the GSRS program.
Development test and evaluation by the contractors will begin {n FY 1978 and by the government In FY 1979. Objectives of

Development Test 1T (DT 1) are as follows:

a. FEnglneering Design Tests - provide reliability and safety margin data; determine natural and induced environmental
effects; establish performance levels; select and qualify components; conduct selected severe qualification and hazard
classification tests; conduct launch hazard analysis; and (dentify technical risks and achievable solutions.

b. Advanced Development Ver(flcatlon Tests - obtaln human factors aszd ground support equlpment performance data in
a simulated arctic and desert euvironment; fdentify system emissions, effluents, and wastes; perform system demonstration
flights; and evaluate the potential of the prototype deslign for Operational Test T (OT 1) testing and for entry Into the
Maturation/Inttial Production Phase.

The Production Qualificatlion Test (PQT) in the Maturat ion Phase will assure that engineering is complete and that all
significant design problems are in hand. Testing will provide for the development of the firing tables, for a safety
confirmation, and to verlify correction of problem areas previously {dentified which necessitated engineering changes during
the Maturation Phase.

N.@HmMmmmwmm—dmwnm1m0m<u~mwwumMynmchnam:vvcnnz:araﬁmwm-esgnmmecq_.wa:a;:damworvn—:—=bn=a=mu~vq.ﬁ4_awc.
will be conducted in three phases covering a six week period. Two candidate GSRS systems will be tested. Phases I and 11 will
be devoted to training, pllot testing and nonfiring exercises at Ft Sill, OK. Phase 111 will be a combined DT/OT I at White
Sand Missile Range (WSMR), NM during which 12 rockets will be fired from each of the candidate systems by typical user troops.
The objectives of OT 1 are to: obtain data to assess operational effectiveness; provide information on reliability,
availability, and maintainability (RAM); provide information on operational survivability of the GSRS as a result of signature,
mobility, emplacement, and displacement; and provide information on human factors, safety, training, doctrine, organization,
tactics, and the adequacy of the proposed logistical concepts to support GSRS to the extent that exlisting hardware and support
package will permit.
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Program Element: #6.33.03.A Title: General Support Rocket System (CSRS) Terminal Homing
Dob Mission Area: #413 - Flre Support Budget Activity: #4 - Tactical Programs

3. System Characterlstlcs:

Operational/Technical

___Characteristics Objective Demonst rated Performance
Range Footnote 1/
Reactfon Time: Fire Ist round Footnote 1/
Fire Launcher lLoad
Displace
i Reload
3 Accuracy Footnote 2/
Reltabllity: Rocket Footnote 2/
4 Launcher, Mean Cycle Between
w Fatlures
Launcher, Mean Kilometers Between
1 Fallures
w Achieved Availability Footnote 2/
p
N Maintainability, Launcher (Mean-Time-To-Repair)
3 Organizatlonal Level Footnote 2/
3 Direct Support/General Support Levels

1/ To be demonstrated during Development Test (DT) I/Operational Test (OT) 1.

2/ Initial data to be gathered during DI I/OT I; demonstration of performance will continue through maturation and system

flelding.

i S i
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FY 1979 RDIE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: #D216 Title: Terminal Cuidance Technology
, Program Element: #6.33.03.A Title: SSM Rocket Systems
boD Misslon Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs

A. DETATLED BACKGROUND AND DESCRIPTION: By 1986, Warsaw Pact Forces are expected to Improve the operational capability in Furope

by adding a significant number of self-propelled field artillery weapons to their extensive numher of self-propelled air defense

systems, tanks, and armored personnel carrfers. The highly mobile armored maneuver force, supported in depth by sel f-propelled

field artillery and air defense systems, varying {n weapons ratios of 3:1 to 7:1 relative to friendly forces, represent a

concentration of forces which will require a stand-off terminal homing attrition capability to effect ively combat this thrust,

E | This capability will reduce ammunition costs and ease the logistical burden of friendly forces. The initial development effort

3 toward a terminal homing option for the General Support Rocket System (GSRS) will begin in FY 1979, Prototype development in

& | other programs supports the start of this effort. The conceptual system has been through exploratory development and has been
vigorously tested over the past six or seven years. Testing of dual color infrared seekers (IR) from three contractors was
completed in September 1977.

) B. RELATED ACI'IVITIES: The terminally guided submissile (TGSM) to be developed in the project has possible application to the
;| Army Assault Breaker System, Program Element Number 6,33.20.A and to the Alr Force Wide Area Antlarmor Munition (WAAM).
The Office of the Under Secretary of Defense for Research and Englneering is monitoring these programs to insure integration and
avoid duplication of effort.

- C. WORK PERFORMED BY: In-llouse: US Army Missile Research and Development Command; GSRS Project Manager will direct.

D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS :

—

. FY 1977 and Prior Accomplishments: Not Applicable.

2. FY 1978 Program: Not Applicable.

3. FY 1979 Planned Program: Initiation of development of a terminal homing option for GSRS to provide the capability to
| combat hard point targets In the enemy armored maneuver force. Concept Definition contracts will be funded to study the
4 TSGM technical requirements, TGSM components and subsystems, and make recommendations concerning the specific design of the TGSM.
An Advanced Development contract will then be let for the development and integration of the TGSM prototype component# and
subsystems.  Advanced TGSM technology work will continue in parallel.
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Project: #0216 Title: Terminal Culdance Techoology
Program Element: #6.33.03.A Title: SSM Rocket Systems
Dob Mission Area: @413 - Flre Support Budget Activity: #4 - Tactlcal Programs

4. FY 1980 Planned Program: Complete system deslign; conduct system Integration and test simulation; and conduct hellcopter
drop tests, wind tuunel tests, sled tests and payload dispersal system tests.

5. Program to Completion: Integrate the terminally gulded munition warhead with the General Support Rocket System and
conduct system flight tests In FY 1981. Complete development in FY 1984. Achleve Initial Operational Capability in

6. Major Milestones: Date
In-Process Review FY 198}
Deve lopment Test/Operat fonal Test FY 1983
Initial Operational Capabllity
7. Resources ($ in thousands): Additional Total
to Estimated
FY 1977 FY 1978 kY 1979 Y 1980 Comp letion __Losts
RUTE,A 0 0 8000 12900 58700 79600
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FY 1979 RDTE S1ONAL DESCRIPTIVE SUMMARY

Project: D564 Title: Area Flre Support Rocket - GSRS

Program Flement: #6.33.03.A Title: SSM Rocket Systems
Dol Mission Area: {413 - Fire Support Budget Activity: #4 - Tactical Programs

A. DETATLED BACKGROUND AND DESCRIPTION: 'The General Support Rocket System (GSRS) {is the result of a coniinuing effort begun in

FY 1971. The Institute of Land Combat and the Army Materlal Concept Agency, in a study of the 1980-1990 Battlefleld, recommended

that a study be conducted for a Rapld Flre Area Saturation System. The study was completed in early CY 1974 and described two

short range unguided multiple rocket launcher systems. In late FY 1974, a preliminary cost effectiveness comparison of General

Support Rocket System (GSRS) candidates was conducted by a US Army Training and Doctrine Command (TRADOC), Joint Working Group

supported by US Army Materiel Development and Readiness Command (DARCOM) resources. The result of this effort strongly favored

a short range, simple to operate, economical multiple launched unguided rocket system. Concurrently, preparatlion of an Army

requirements document was Initfated. In the second quarter of FY 1975 the Assistant Secretary of the Army (Research and Development)

directed that the Army conduct a complete study of the artillery system. The study report, issued in December 1974, included a

thorough analysis of the General Support Rocket System (GSRS) and concluded that a relatively small, short range free rocket

could perform the counterbattery, air defense suppression mission in a cost effective manner. Based on the results of these studles,

an agreement was concluded between TRADOC and DARCOM in April 1975 which provides for the conduct of activities necessary to

complete concept formulation and technology demonstration phases of the General Support Rocket System (GSRS). The agreement,

approved by lepartment of the Army in September 1975, stated the initial goal as refinement of system characteristics, conduct of

tests necessary to reduce risk, and establishment of confldence levels sufficient for commitment to a full scale development based

on optimized system parameters, proof of technical feasibility, and investigation of eventual operational doctrine and procedures.

The agreement recommended that a Special Study Group (SSG) determine system characteristics. At the direction of Department of

Army a Speclal Study Group (SSG) was formed fn November 1975 and developed a complete formulation package. The SSG results were

presented to the Defense Systems Acquisition Review Council (DSARC) {in January 1977. In February 1977, the Secretary of Defense

authorlzed the Army to proceed with development of the system and directed the Army to study ways to accelerate the production

phase so that an earlier Initial Operational Capability (IOC) could be achieved. The Army was also directed to continue discussions

with NATO with the goal of gaining their particlpation in the GSRS program, to prepare a plan for terminal homing options, to

reevaluate the vehicle selected, and to conduct a study to investigate the potential of GSRS to deliver scatterable mines. In

April 1977, a special Army Systems Acquisition Review Council (ASARC) approved an accelerated development program with an 10C in
Contracts for the initial 29-month Valldation Phase of development were signed 16 September 1977 with Vought

Corporation and Boeing Company. ‘'Ihe two companies will deliver prototypes for competition in FY 1979.




Project: #D564 Title: Area Fire Support Rocket - GSRS
Program Element: #6.33.03.A Title: SSM Rocket Systems

DoD Mission Area: {413 - Fire Support Budget Activity: 4 - Tactical Programs

B. RELATED ACTIVITIES: There fa no developwent program within the other services relative to the General Support Rocket System
(GSRS) . There has been significant interest In CSRS expressed hy NATO allies particularly Germany and the United Kingdom.
Strong efforts are being made to establlsh standardization of the system within the NATO alliance. The US and Germany are
current ly negotiating a Declaration of Intent to establish a cooperative development program which has the potential to result
in a single system capable of meeting the operatlonal requirements of both countries,

C. WORK PERFORMED BY: 1In FY 1976, five contracts for concept definition studies were performed by: Boeing Company, Seattle, WA;
Emerson Electric, St. Louis, MO; Martin-Marietta Corporation, Orlando, FL; Northrup Corporation, Anaheim, CA; and Vought
Corporation, Warren, ML. On 16 September 1977, the Army signed competitive development contracts with Vought Corporation and
Boeing Company to build three prototype systems each for delivery in FY 1979. The Army also has contracts with the Harry Diamond
Laboratory, Adelphi, MD to develop the warhead fuze and with FMC Corporation, San Jose, CA to develop the launcher vehicle.

D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS :

1. FY 1977 and Prior Accomplishments: Completed Concept Formulation Studies in November 1976. Initlated design and interface
efforts for warhead fuze. Completed full-scale mock-up of lau ~her vehicle. Initiated prime contracts for system.

2. FY 1978 Program: Engineering Development Flight Tests will be initiated. The 29-month Validation Phase of development

will be continued.

3. FY 1979 Planned Program: Contractor Englneering Development and Advanced Development Tests will be completed. Three
complete prototype systems with rockets and pods from each contractor will be delivered. One additional launch vehicle for
mobility testing will also be delivered. Government Development and Operational Tests will be initiated. Funding increase in
FY 1979 over FY 1978 is due to the increased amount of deliverable items and the amount of testing to be accomplished.

4. FY 1980 Planned Program: Completion of the Validation Phase of development. Begin Maturation Phase of development
concurrently with initial production if the Validation Phase has proven the system ready. During the Maturation Phase, minor
design changes as indicated during Validation will be accomplished and the Production Qualification Tests will be conducted.

5. Program to Completion: Complete Maturation Phase in FY 1982. Achieve Initial Operational Capability (10C) with one
battalion in




Project: {0564 Title: Area Fire Support Rocket - GSRS

1 Program Element: #6.33.03.A Title: SSM Rocket Systems
DoD Mission Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs
6. Major Milestones:
Date
Army Systems Acqulsition Review Council (ASARC) T Dec 76
Defense Systems Acquisition Review Council (DSARC) T Jan 77
Special ASARC Apr 77
Development Contracts (2) Sep 77
Start Development Tests (DI 1) Aug 79
Start Operational Tests (OT I) Sep 79
Complete Development Tests/Operational Tests (DF/OT) 1 Oct 79
ASARC 111 Dec 79
DSARC 111 Jan 80
Maturation/Product lon Contract Award (1) Feb 80
ASARC IIIa Jul 82
DSARC TILIla Aug 82

Initial Operational Capability (10C)

7. Resources ($ In thousands):

Additional Total
to Estimated
FY 1977 Y 1978 FY 1979 ¥Y 1980 Complet fon Costs
RDTE , A 6869 46445 62800 61300 59600 238394
Quant{ities 654 Rockets

16 Launchers

Missile Procurement, Army

Funds 0 0 0 48500 2589100 2637600
Quantities: g -
Rocket s 0 0 0 1764
Inftial Spares 0 0 0 1400 i
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E FY 1979 RDTE CONGRESSLONAL DESCRIPTIVE SUMMARY

£ Program Element: #6.33.07.A Title: Air Defense Suppression Missile
Dob Misslon Area: #413 - Fire Support Budget Activity: {14 - Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total

Project EY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Fstimate Estimate Estimate ta Completion Costs

TOTAL FOR PROGRAM ELEMENT 499 0 5000 10826 103000 121629

Quantities

Radar Frequency Target 12

Acquisition Device

Seekers 210
DB60 Alr Defense Suppression 0 0 5000 10826 10 3000 118826

Missile
D680 US/FRG Bilateral Study 499 0 0 0 0 2803

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Air Defense Suppression Misslile system will provide the Advanced Attack
Helicopter (YAH-64) the capability to detect, localize, and defeat or suppress hostile radar controlled air defense weapons at or
near the forward edge of the battle area. This capability will reduce the threat, and thereby increase the survivability of the
YAH-64 and all other friendly alrcraft operating over the battlefield. This capability 1s being developed to meet the air
defense threat of the, time frame. This threat iIncludes; The Air
Defense Suppression Missile system elements to be developed under this program are a Radar Frequency (RF) target acquisition
device and an alr defense suppression secker for the HELLFIRE modular missile.

C. BASIS FOR FY 1979 RDTE REQUEST: Requested funds provide for awarding contracts, after competitive procurement and proposal
evaluatlion, to Initlate advanced development (AD) of the RF target acquisition system and for a missile seeker based on the
results of current studies to determine the type seeker most suitable for the alr defense suppression mission.

Major Milestones Date

Army/Defense Systems Acquisition Review Counecil (ASARC/DSARC) I Feb 79

AD Contract Award Mar 79

Operational Test (0T) I Nov 81

ASARC/DSARC I1 Feb 82 1
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Program Element: N.Oi.n‘_u.cu:m Title: Alr Defense Suppression Missile
boD Mission Area: 413 - Fire Support Budget Activity: ‘Q\\rnuﬂm..ﬂmwmww.._lulﬂnamﬂﬁ
Major Milestones (cont) Date
Engineering Development (ED) Contract Award Mar 82
Operational Test (OT) II Aug 84
Army/Defense Systems Acquisition Review Counctl (ASARC/DSARC) TII Oct B84
Productfon Contract Award Nov 84

Infitial Operational Capability

D. OTHER APPROPRIATION FUNDS: ($ in thousands)

Total
FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Missile Procurement, Army Actual Est imate Estimate Estimate to_Completion Costs
Funds 0 0 0 0 To be determined To be determined
Quantlities 0 0 0 0 To be determined To be determined

E. DETAILED BACKGROUND AND DESCRIPTION: The AlLr Defense Suppression Missile system will consist of a misslile, Radar Frequency
(RF) target acquisition device on-board the helicopter, and a missile fire control system. 'The missile will be capable of homing
to the target(s) on target emissions and will contain a warhead capable of defeating alr defense systems using'

The RF target acquisition device will detect operating alr defense radars, identify them
by thelr signal characteristics, indicate azimuth direction to the radar antenna, and classify targets according to the threat
imposed. The RF acquisition device will be used to select targets, align the helicopter, point the missile seeker toward the
target, and/or cue elements of the Advanced Attack Hellcopter's (YAN-64) Target Acquisition Designation System (TADS) to the
target. The fire control system will permit the gmner to select a target, lock a missile seeker on the target, and fire the
missile. All elements required for the Air Defense Suppression Miasile system are currently being developed as part of the
HELLFIRE engineering development (ED) program and the YAH-64 ED program except for the missile seeker and the RF acquisition
device. These elements will be developed under this program.

F. RELATED ACTIVITIES: Air Defense Suppression is related to Air Force, Navy and other systems which utilize similar technology.
Coordination is effected through technology coordination groupa, liaison visits, and exchange of analyses and simulation reaults,
The exploratory prototype programs were conducted under Program Element (PE) 6.23.03.A, Missile Technology. An Infrared fire-
and-forget seeker 1s programed for FY 1980 start wnder PE 6.33.16.A, Hellhome Missile Guidance Technology. This seeker Is also
a candidate for the air defense suppression missfon. If thls seeker technology Is selected it could lead to a joint Service
development. The HELLFIRE modular missile is being developed under PE 6.43.10.A, and the Advanced Attack Helicopter (YAH-64)
under PE 6.42.07.A.

(-8 RK PERFORMED BY: HELLFIRE Program Offlce, US Army Missile Research and Development Command (MTRADCOM), Redstone Arsenal, AL,
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Program Element: #6.33.07.A Title: Alr Defense Suppression Missile
Dobh Mission Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: A contract was awarded in FY 1972 to General Dynamics for infrared (IR) signature
R measurements for type targets. The Army contracted for two radar signal sources which were delivered and used for
target signature collection for radar frequency (RF) seekers. One of these radars was used as a target during the prototype
| demonstration. ‘The FY 1972 efforts also included contracting for an RF seeker (US Navy) and an infrared (IR) seeker (Martin-
i Marietta). On 26 October 1972, the Army signed contracts with North American Rockwell and Martin-Marletta for compet itive
! prototypes. The prototype effort was to provide a feasibility demonstration of a dual mode, helicopter launched, missile for
B 1 alr-to-ground attack of the radar-controlled air defense gun. The missile sensor was a dual mode, RF/IR seeker. The
{ sensor was designed to home on the radar emissions of the target and then transfer its guldance, while in flight, to the IR
seeker. The seeker was fabricated and tested on existing misslles (North American Rockwell used the HORNET misslle, Martin-
| Marietta used an In-house 6-inch diameter missile). The contracts provided for a 10-romd flight test program by each contractor,
f of which seven rounds were to be helicopter-launched. The prototype flight tests by the two contractors was completed by
E 31 December 1973 and of the 10 firings were successful. In December 1974, the program was terminated and no further
: efforts were infitiated in FY 1975, FY 1976 or FY 197T. An exploratory development (ED) program was initiated in FY 1977, directed
towards resolving the type of missile seeker most sultable for the alr defense suppression mission. Seekers under consideration
(all passive) are RF only IR only and dual mode RF/IR. The objective of the effort is to determine the relative effectiveness of
a HELLFIRE missile in an air defense suppression role for each of the candidate seekers. The results of the effort are expected
to be avaiflable during the 2nd quarter FY 78. Project SUCCESSOR, a joint US/FRG study of PATRIOT, was successfully concluded in
December 1977. The srudy strongly Indorsed PATRIOT as a replacement for NIKE HERCULES in central Europe.

2. FY 1978 Program: Not applicable.

3. FY 1979 Planned Program: In the 2nd quarter FY 1979, after competitive procurement and proposal evaluation, contracts
will be awarded to initiate advanced development (AD) of the RF target acquisition system and if the results of seeker studies
due in FY 1978 have clearly resolved the type seeker most suitable for the alr defense suppression mission, the missile seeker
development will also be initiated. If the type seeker has not been determined, a separate Government/independent contractor
effort (approx 6 months) will be initiated to determine the type of missile seeker to be developed. Other FY 1979 activities
(by the Government) will consist of initiation of simulatfon design and design of RF-emitting targets to perform an evaluation
of the RF acquisition system and the seeker.

4, FY 1980 Planned Program: In FY 1980, AD of the RF acquisition system will be continued and development of the missile
E seeker will be initiated. Initial hardware deliveries of the RF acquisition system will be made In the 4th quarter FY 1980,
Simulation design and target design and fabrication will be continued and completed. A system integration effort will be initiated
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Program Element: #6.33.07.A Title: Ailr Defense Suppression Missile
DoD Mission Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs

with the HELLFIRE Modular Missile System prime contractor consisting of system, interface, and simulatfon analyses. Procurement

will be fnitiated for training missiles, launchers, and related hardware required for engineering development and operational
tests.

5. Program to Completion: Government tests of the radar frequency (RF) acquisition system will begin during lst quarter
FY 1981 including captive flight tests. Tests of the secker will be merged with tests of the RF acquisition systems and a slx-
month technical test and evaluation program will be conducted. Operational Test (OT) 1 will begin during 4th quarter FY 1981, A
Cost and Operational Effectiveness Analysis (COEA) will be completed during 1st quarter FY 1982. Engineering development (FD)
will be initiated in FY 1982 and consist of Initiatlion of the seeker RF acquisition system design effort, procurement of missiles
and launchers from the HELLFIRE prime contractor, initiation of system integration activities, and development of test plans.
Seekers and RF acquisition systems will be dellvered by the seeker and RF acquiaition system contractors to the HELLFIRE prime
contractor for system integration and tests in FY 1984, The HELLFIRE prime contractor will also complete fabrication of missiles
and launchers required for system integration tests to he conducted in FY 1984. ED will be completed in FY 1984.
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.33.17.A Title: GRASS BLADE

DoD Mission Area: #414 - Fleld Army Alr Defense Budget Activity:

4 - Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Est imated
Number Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 9015 13459 27200 18279 7000 80953
D112 GRASS BLADE 9015 13459 27200 18279 7000 80953

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Program content is SECRET "Limited Distribution - Special Access Required",

precluding further description in this summary. Access to GRASS BLADE information is controlled by tha Deputy Chief of Staff for
Research, Development, and Acquisition.

C. BASLS FOR FY 1979 RDTE REQUEST: Continue RDTE effort.

D. OTHER APPROPRIATION FUNDS: Not Applicable.

E. DETAILED BACKGROUND AND DESCRIPTTON: Not Applicable.

F. RELATED ACTIVITIES: This project 18 related to work in other Army technology programs.

G. WORK PERFORMED BY: Both in-house and with contracts.

H. PROGRAM ACCOMPLLSHMENTS AND FUTURE PROGRAMS: Detafls may be provided upon request.
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FY 1979 RDTE OONCGRESSTONAL DESCRIPTIVE SUMMARY

Program Element: #6.33.18.A Title: Army/Navy Area Surface to Alr Missile (SAM) Technology

DoD Mission Area: {414 - Field Army Alr Defense Budpet Activity: #4 - Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Fstimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROGRAM ELEMENT 1300 3292 5300 6000 Continuing Not Applicable

DF33 Army/Navy Area SAM
Technology 1300 3292 5300 6000 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: ‘This program supports Joint Armv/Navy technolopy development of common
subsystems for use I{n area defense surface-to-alr (SAM) misslle svstems. Development will be pursued through prototype
hardware level of testing to provide a common base for Army and Navy area SAM advancements. Timely introduction and
demonstration of new technology is required in order to meet an air defense threat that is increasing in technical quality
and quantity.

C. BASIS FOR FY 1979 RDTE REOUEST: Requested funds provide for continuation of the 3-year propram initiated in FY 1977 to
develop and demonstrate lightweight, low cost prototype phased array antennas using PIN dlode phase shifter technolopy for

AEGIS (S-Band) and PATRIOT (C-Band) radars. Two new proprams will be initiated for Army and Navy air defense systems. The

first is a program for development of a modular miltimode guidance unit for existing and second generation Army and Navy area

alr defense missiles. The second is a program for improvement of missile warheads and fuzes to attain a higher probabllity of

kill with a single missile against highly maneuverable targets. This unique technologv effort will place emphasis on methods

of concentrating more fragments of higher velocity in the direction of the tarpet and examine the fuze and missile seeker interface
to provide additional targeting information to the warhead. State-of-technologv in several kev areas relative to generic
deficiencies in current area SAM systemswill be investigated. Areas to be investipated include: adaptive signal processors,
noncooperative IFF, and low probabillty of intercept radar.

D. OTHER _APPROPRIATION FUNDS: Not applicable.




Program Element: {#6.33.18.A Title: Army/Navy Area Surface to Alr Missile (SAM) Technology
oD Missfon Area: {1414 - Field Army Afr Defense Budget Activity: #4 - Tactical Programs

m.Um._.:_.mc=>n_n:=:=z=>z=_._...mazzz_.v_t:lz,"._.___m_.nox-.w_._—amnu:nn:nmauwwhon»ns_anr._.—:32:.5::numa:m:nw:&nn_lzl.—m
commonality between Army and Navy systems. This program provides a loglcal path into advanced {oint development for those
techiologies which correct common or similar deficlencies in area defense surface-to-alir missiles. 1t is aimed at promoting
translation of technology into common subsystems and basic components. MNeavy emphasis {s to be placed in this program on

prototype hardware demonstration and critical experiments to provide an early assessment of technical risk.

F. RELATED ACTIVITIES: Missiles/Rocket Components, Program Element 6.33.13.A. Misslle Technology, Program Element 6.23,03.A.
The NAVY component of the joint effort is Program Element 6.33.18.N.

n.tb._ﬁl_n:—.mz—..o@.\_.uwc.mﬁn._._—m>—:.:ms_.__<m_r.m _.mrc..mno_‘«.\._:__:m:o—.x:s==.<m-.a_n<._.m=1¢_.z:.:_nzm<m~m:lunm:nmao.ﬁnm:nmq.
White Oak Laborato:y, Silver Spring, M), and the IS Army Missile Research and Development Command, Huntsville, AL, will provide
Government support for the program. The Hughes Afrcraft Corporatifon, Fullerton, CA, will perform the lightweight, low cost

antenna array program.

H. PROGRAM ACOOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: This program was a new start in FY 1977. In FY 1976 and ¥¥Y 1977, the Program
Memorandum establishing the program was drafted and staffed through the Army and Navy chains of commands to the Under
Secretary for Defense Research and Engineering, and approved in Jan 1977. Army and Navy personnel i{nitiated a program,
through competitive procurement, to design, fabricate and test a low cost, lightweight phased array antennas for AEGIS (S-Band)
aud for PATRIOT (C-Band) radars usiag PIN diode phase shifter technology. The contract for this efforl was awarded to the
Hughes Alrcraft Corporation in Sep 1977. The ASAR (Advanced Surface to Air Ramjet) program was initiated in early FY77,
to test flightwelght engines and study thefr applicability to future area defense programs. The second phase of this program
will be a Navy only program with {nputs into their long range, dual mission missile program. System investigations of
candidate multimode guidance units were initiated in preparation for a FY 1978 new start for development of multimode
guldance capability for existing and second generation Army and Navy area defense missiles.

2. FY_1978 Program: Continue the 3-year program to develop and demonstrate lightweight, low cost prototype
phased array antennas using PIN diode phase shifter technology for ARCIS (S-Band) and PATRTOT (C-Band) radars. Initiate
and complete a concept definition phase for development of a multimode modular guidance unit for existing and second
generatlon Army and Navy area air defense missiles. Investigate state-of-technologv In several key areas relative to
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Program Element: #6.33.18.A Title: Army/Navy Area Surface to Air Missile (SAM) Technology

Doh Mission Area: #414 - Fleld Army Alx Defense Budget Activity: {4 - Tactical Programs
generic deficiencles In current area SAM svstems. Areas to be investigated Include: Advanced warheads and fuzes, adaptive
signal processors, and noncooperative Tdentlfication, Friend or Foe (Radar). Direct sunport for concept definition of
alternatives required to counter the Stand-Off Aerfal .Jammers will also be inftiated.

3. FY 1979 Planned Program: Complete fabrication and testing of the lightweight low cost antenna arrays. Deliver
the (C-Band) antenna to the PATRTOT Fire Control group No. 2 site for integration and systems testing to be accomplished
under the PATRIUT Program. Dellver the (S-RBand) antenna to the AFCIS Combat System Englineering Development Site for
integration and systems testing to be accomplished under the AECIS Propgram. Initiate the program to develop and demonstrate
a modular multimode guidance unit for area alr defense missiles. Tnitiate a new program to imnrove surface-to-air missile
warheads and fuses.

4. FY 1980 Planned Program: Continue the modular multimode guidance unit demonstration effort. Desipn, fabrication
and testing of warhead and fuze prototype hardware will be Initiated. Initiate investipations for future programs.

5. Program to Completion: This is a continuinpg program.




FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.33.19.A Title: Conventlonal Airfield Attack Missile (CAAM)
Doh Mission Area: {#422 - Interdictlon Rudget Activity: {#4 - Tactlcal Programs

A. RESUURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Tit le Actual Estimate Est imate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 0 1484 5000 2000 To Be Determined To Be Determined
Quantities Not Applicable
DH22 Convencional Afrfield Attack 0 1484 5000 2000 To Be Determined To Be Determined

Missile (CAAM)

B. BRIEF DESCRIPTION OF ELEMENT AND MLSSION NEED: The CAAM reentry vehicle (RV) concept is designed to provide a long range
missile capable of disrupting the enemy's use of main operating base airfields by dispensing conventional ammunition concrete
penetrating explosives to damage runways. The CAAM will take advantage of the accurate meter Clrcular Error Probable
(CEP)) PERSHING 11 guidance technique. CAAM represents a potentially effective means of reducing Soviet/Warsaw Pact alrcraft
sorties by forcing the Pact to use alternate sod fields (dispersed operating bases) that have less support capabiliry, fewer

alr defenses, and do not have protective hangarettes. The dispersed operating bases provide a better opportunity for US/NATO
alrcraft to destroy Soviet/Warsaw Pact alrcraft on the ground. Under the direction of the Office of the Secretary of Defense
(0SD)} a Cost aund Operatlonal Effectiveness Analysis (COEA) is being conducted to valldate the mission need and determine the best
CAAM delivery system. PERSHING {s one of the delivery systems being considered. The results of the COEA will be considered at
the PERSHING I1 Defense Systems Acquisition Review Council (DSARC) II in June 1978.

C. PBASIS FOR FY 1979 RDTE REQUEST: During FY 1979, assuming a favorable decision for PERSHING IT at DSARC II in June 1978,

efforts will continue to finalize a CAAM RV design, less dispensing tests.

Major Milesiones Date

Start CAAM Development Oct 77
COEA Complete Feb 78
PERSHING IL DSARC II Jun 78
Decision on pursuit of CAAM NLT Oct 78
CAAM Program Definitized Nov 78

D. OTHER APPROPRIATION FUNDS: To be determined hased on the results of COEA,
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Program Element: #6.33.19.A Title: Counventional Afrfleld Attack Missile (CAAM)

Doh Misslon Area: #422 - Interdiction Budget Actlvity: {4 - Tactical Programs

E. DETALLED BACKGROUND AND DESCRIPTLON: Conslderation has been glven to providing PFRSHING with a CAAM capability as far back
as the mid-1960s. However, because of the system's large Clrcular Error Probable (CEP) of meters, It was not believed to be
cost effective. A CAAM was belfeved to be a means of reducing the Soviet/Warsaw Pact sortie rate by forelng alrceraft off thelr
main operating air bases, at least temporarily, thereby forcing the use of dispersed operating hases that have less support
capability, no hangarettes and less alr defenses. The reduction In sortie rate and aircraft exposure at these alternate, soft
alrfields could help US/NATO gain needed air superfority. It was not until the advent of the PERSHING IT Radar Area Correlating
Terminal Guidance technique with its projected meter CEP that Interest was regenerated fn PERSHING as a delfvery vehicle
for a CAAM. Funds were placed in the FY 1978 budget to initlate a feasibility demonstration of the PERSHING CAAM. The Offfce of
the Secretary of Defense (0SD) funded the Institute for Defense Analysis (IDA) to conduct a Cost and Operatlonal Effectiveness
Analysis (COEA) to determine if CAAM 18 cost effective and determine the best dellvery system for a CAAM. This analvsis is
scheduled for completion during February 1978. The results of the IDA study will i{nfluence the future of PERSHING CAAM by
providing an ifnput to the Defense Systems Acquisition Review Council (DSARC) decision process.

F. RELATED ACTIVITIES: The CAAM will take advantage of the PERSHING ITI Full Scale development effort in FY 1979 (Program Element
(PE) 6.33.11.A). Close coordination Is being maintained with the Alr Force on Advanced Ballistic Reentry Developments and the
Ground Launched Cruilse Missile, another CAAM delivery system candidate. Prior year efforts in Surface-to-Surface Missile PERSHING
(PE 2.21.62.A) and Radar Area Correlation (PE 6.23.03.A), under the US Army Materiel Development and Readiness Command, have been
conducted by the same project manager selected to develop this project.

G. WORK PERFORMED BY: US Army Missile Research and Development Command, Redstone Arsenal, AlL; and Martin-Marietta, Orlando, FL.

H. PROGRAM ACCOMPLISIMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: None. Program s an FY 1978 new start.

2. FY 1978 Program: The submunition for the reentry vehicle (RV) will be selected and the design specification prepared.
Wind tunnel tests will be conducted to obtain data for input to the PERSHING II program to support compatibility between the
PERSHING IT RV guidance and the CAAM, The submunition dispensing technique will be selected. Deployment options will be
analyzed and the plan for the rest of the CAAM program will be detailed based on the results of the PERSHING 11 DSARC 1T,

3. FY 1979 Plaaned Program: Based on a favorable decision on PERSHING II at DSARC TI in FY 1978, the increased FY 1979 funds
provide for continuation of the CAAM submunition to be designed, wind tunnel tests to be completed, additional PERSHING 1T RV
guldance compatibility analysis to be conducted and design work to he started on the submunition dispensing system,
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Program Element: #6.33.19.A Title: Conventlonal Afrfield Attack Missile (CAAM)
DoD Misston Area: f#442 - Interdiction Budget Activity: #4 -~ Tactlcal Programs

4. FY 1980 Planned Program: The efforts started fn the previous fiscal years will be continued during FY 1980 in
preparation for the afrcraft-delivered reentry vehicle submunition dispensing tests to be conducted prior to completion of the
feasibility demonstratlon program.

5. Program to Completion: To be determined based on the decisfon following the PERSHING 11 Defense Systems Acquisition

Review Council Il and program progress.




FY 1979 RDTE CONGRESSTONAL DESCRIPTIVE SUMMARY

Program Element: {#6.33.20.A 1/ Title: ASSAULT BREAKER (NATO)

DoD Misaion Area: #1422 - Interdiction Budget Activity: {4 - Tactical Programs

A.  RFSOURCES (PROJECT LISTING): ($ in thousands)

FY 1978
Estimate

FY 1979
Estimate

FY 1980
Estimate

Project FY 1977 Additional
Number Title Actual | to Completion
TOTAL FOR PROGRAM ELEMENT 0 0 10300 To Be To Be

Determined* Determined*

D302 Assault Breaker 10300 To Be To Be
Determined Determined

Total
Estimated
Costs

To Be
De te rmi ned *

To be
Determined

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: ASSAULT BREAKER i1s a concept for the rapid attrition and annthilation of Pacr

forces which are not in direct encacement wlth NATO forces. Assault Breaker is a weapon system that

Considering a corps facing an attacking force

strength of

and assuming a NATO corps under attack can

Assault Breaker would attack the men and material in the remalning

divisions over a time period as short as hours at ranges as far as

(based upon Pact doctrine) beyound the FEBA.

C. BASIS FOR FY 1979 RDIE REQUEST: To conduct necessary analysis and technology demonstrations to support the concept defini-

tion study.

D. OTHER APPROPRIATION FUNDS: To be determined based on the results of the FY79 and 80 efforts.

1/ Joint Army/Alr Force Program (Alr Force PE #6.46.13.F).

*NATO Inftiatives outyear funding are identified
in PE 6.51.10.D, NATO Initiatives.




Program Element: #6.33.20.A Title: ASSAULT BREAKER (NATO)
Db Misslon Area:  #422 - Interdiction Budget Activity: 4 - Tactical Programs

E. DETAIuLbu SACEGROUND AND DESCRIPTION:  The goal of this program is to identify those system elements required to increase the
capability to attack the enemy under day/night, good/adverse weather and focus on capitalizing on as
many existing programs as possible to demonstrate the svstem concept. The Assauit Breaker concept requires

Several launch platforms, delivery systems,
midcourse guldance technlques and terminal effects munitions will be considered for the concept. The Assault Breaker concept
will require Army/Alr Force Assets to provide a complete systems approach. The program planned for FY 1979 and 1980 will be to
fdentify and coordinate systems requirements and conduct a technology demonstration.

F. RELATED ACTIVITIES: The Assault Breaker work will take advantage of on-going Advanced Research Project Agency Tactical
Technology (Program Element (PE) 6.27. 2.E) efforts, Mi#- |le Technology (PE 6.23.03.A), Terminally Guided Submunition work, com-
plementary Air Force/US Army Missile Kesearch and Development Command efforts, and Air Force activity 6.46.13.F.

G. WORK PERFORMED BY: Current plans are for a Joint Army/Air Force Project office to manage the effort. Work to be accomplished
by government laboratories and contractors will be determined.

PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS :

1. FY 1977 and Prior Accomplishments: Not Applicable.

2. FY_1978 Program: Not Applicable.

3. FY 1979 Planned Program: Effort is to identify mission needs and technical issues conceming command and control; sub-
mmnition dispensing techniques; and terminally guided submunition refinements leading to a proof of concept demonstration.

4. FY 1980 Planned Program: Although not funded, it 1s planned, based on the results of the technology demonstration, that
system hardware integration and missile flights will be conducted to prove system capability to accomplish the mission need.

5. Program to Completion: To be determined based on technology demonstration results.




FY 1979 RDTE CONGRESSTONAL DESCRIPTIVE SUMMARY

Program Element: f/6.36.08.A Title: Weapons and Anmunition
DoD Mission Area: 412 - Close Combat Budget Activity: 4 - Tactical Programs

A. RESOURCES (PROJECT LISTING):($ in thousan

Total

Project FY 1977 FYy 1978 FY 1979 FY 1980 Additional Estimated
Numbe r Title Actual Estimate Estimate Cstimate to Completion Costs

TOTAL. FOR PROGRAM FELEMENT 2917 4791 500 445 Continuing Not Applicabie
D160 Infantry Munlitions 1353 679 0 445 Cont inuing Not Applicable
DOV9 60nm Ammuni tion 0 0 500 0 0 500
D161 Tank Ammunition 1564 2659 0 0 0 4223
D162 Tank Target Practice 0 1453 0 0 0 1453

B. BRIEF DESCRIPTLON OF ELEMENT AND MISSION NEED: This program supports studies, design and development of more relfahle and
effective minitions for infantry, mortar and tank gun systems. This program element provides for: development of a 60mm smoke
round to provide battlefield obscuration for the lightweight company mortar system type classified July 1977 with only a high
explosive cartridge; and development of cartridge 105mm XM774 fired from the M68 cannon mounted on the M60 series, M4BAS and the
proposed XM1 Tank. This cartridge is cheaper In cost and superior in penetration performance over cartridges M392, M728 and M7135,
A target practice round XM797 utilized as a companfon to the M735 and XM774 cartridges that will accommodate training cxercises
out to the required ranges, and a 30mm high explosive dual purpose cartridge for use with a launcher attached to the MIAAL rifle
will also be developed.

C. BASIS FOR FY 1979 RDTE REQUEST: To provide for RDIE efforts for 60mm smoke cartridge. Activities will include basic design
of components, {.e., Burster, Shell Body, Filler, and Fuze. Pilot testing will be conducted to determine effectiveness of smoke
patterns generated by filler material and the capability to obscure the varied targets.

D. OTHER APPROPRIATION FUNDS: not applicable.
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Program Element: #6,36.08.A Title: Weapons and Ammunition
DoD Mission Area: #1412 — Close Combat Budget Actlvity: {#4 - Tactical Programs

E. DETALLED BACKGROUND AND DESCRIPTION: Four projects are being pursued under this program. However, only the inftfation of
development of the 60mm smoke cartridge for the Lightwelght Company Mortar (IWCM) System recently type classified will be supported
in FY 1979. Projects D161 and D162 will be transferred into full scale englneering development under Program Element 6,46,02.A
3 Project DG21. The concept for this 60nm smoke round envisions multiple smoke producing subunits, randomly dispersed on a target
80 as to quickly produce an obscuring smoke of flve minutes or longer., The advanced development phase will be completed in FY 1978
for the FIN stabilized cartridge (XM774) used with the 105mn tank gun systems. This round will be superfor In terminal effectlive-
ness to the stockpiled cartridges M392, M728, and M735, Development of a companion target practice cartridge will be started In
FY 1978, This cartridge design will utilize several of the components similar to those used on the M735 and XM774 concepts.

F. RELATED ACTIVITIES: Projects in this program are supported by exploratory development programs under Program Elements 6.26.03,
Large Caliber and Nuclear Technology and 6.26.18, Ballistics Technology. Developments in this program are compatible with US
Marine Corps requirements, and are closely coordinated to preclude duplication of effort. To avoid proliferation of programs
within each of the Tri-Services, all new programs are coordinated with appropriate joint technical coordinating groups.

G. WORK PERFORMED BY: In-house agencles Include US Army Armament Research and Development Command (ARRADCOM), Dover, NJ;
ARRADCOM, Edgewood, MD. Contractors Include Honeywell, Minneapolis, MN; Chamberlain Manufacturing Corporation,
Waterloo, IA; Battelle-Northwest Laboratories, Richland, WA; Sandia Livermore lLaboratories, Livermore, CA; Rockwell Tnternational,

Denver, CO; National Lead Company of Ohlo, Fernald, OH; Flinchbaugh Products, Incorporated, Red Lion, PA,

H., PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: RDTE efforts conducted under other projects Included the multiple warhead projectile.
ey Projectile shapes were streamlined for extended range. Advanced development of 10Smm, 155mm, and 8 inch artillery projectiles
with an fmproved high-explosive fill was completed. An investigation was made toward desensitizing standard high explosive fills.
Advanced development of dual-purpose ammunition (anti-personnel and antl-armor) continued. A soft-recoil mechanism for towed and
b self-propelled guns was tested. A field test demonstration of candlidate gun systems for the XMl tank was conducted, A US 105mm
system and a Cerman 120mn system were both found to warrant further evaluation. These programs are belng pursued under a separate
Program Element 6.36.16.A Tank Gun Cooperative Development. A dual-purpose Crenade for use on rifle-mounted launchers was
inttiated. Development of a 40mm tralning round for safer and less costly training was completed. The design of the XM774
cartridge for tank guns was vallidated.

2. FY 1978 Program: Fabrication and formal developmental testing of the {mproved 105mm tank gun projectile XM774 will
continue throughout the year. Development will be fnftiated for a tank gun target practice round captioned cartridge, 105mm
target practice XM797,
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Program Element: #6.36.08.A Title: Weapons and Ammunitlion
DoD Mission Area: #412 - Close Combat Budget Activity: #4 - Tactical Programs

3. FY 1979 Planned Program: Development of the 105mm tank gun cartridge XM774 will be completed under project DG21 Tank
Ammunition and wlll be type classified Standard in 2QFY 1979. Development of a 60mm smoke round will be initiated for the
lightweight company mortar system, Decrease from FY 1978 funding attributable to transition of Projects D161 and D162 into
Program Element 6.46.02 Weapons and Ammunition.

4, FY 1980 Planned Program: The Army has interest In development of an improved multi-shot launcher subsystem attachment to
the M16Al rifle system. Tralning and Doctrine Command (TRADOC) is conducting exerclses involving several candidate syatems one of
which is the 30mm multi-shot launcher. Testing and evaluation of this candidate {s scheduled during late FY 1978 and a requirement
document will be established to support advanced development,

5. Program to Completion: This is a continuing program,
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k FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.36.12.A Title: Advanced Multipurpose Misslile

Dob Mission Area: #412 - Close Combat Budget Actlivity: {#4 - Tactlical Programs

A. RESOURCES (PROJECT LISTING):

($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated t
Number Title Actual Estimate Estimate Estimate to Completion Costs “
TOTAL FOR PROGRAM ELEMENT 0 1936 8100 32208 226792 259000
Quantitles 350
{ D097 Advanced Heavy Antitank 0 1936 7100 32208 226792 259000
| Misslle System (ANAMS)
P | D289 Advanced Heavy Antitank 0 0 1000 (To be determined)
4 Missile System (AHAMS)
3 (NATO)

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The AHAMS is planned to be the Army's next Infantry heavy antiarmor misslile
gystem. [t will have new and improved capabilicties in countermeasures and smoke environments; it will feature a faster, longer-
range missile which will defeat advanced armor and will have a secondary self-defense capability against attack helicopters.
The missile Bystem will be crew-portable with application to all current and future TOW conflguratlions. Threat advantages in
numerical superiority, armored vehicle protection, and countermeasures dictate a capability not Inherent in current infantry

2 antitank systems. A plan has been initiated to encourage a NATO cooperative effort through both industry and Government channels.

.é C. BASIS FOR FY 1979 RDTE REQUEST: FY 1979 funds will initiate the advanced development effort of two competitive contracts to

! conclude in a fly-off in FY 1981-82. These funds will be used for engineering design, fabrication, assembly and test of key
components of each contractor's proposed system. This will include wind tunnel tests of missile alrframes, static motor tests

E of the propulsion subsystems, warhead tests, and laboratory test of acquisition/guidance hardware. In addition, government

E | vmnmossm—t—h_ao:»nOan=nnmnnu.am<m~cvnrnvnowwu5v~==.m<m_Cannmnnqmw:—nm.vnc<—;mn:=&»=nno=wnc—m==o<mns_~lh=nwm!m=w
i of the AHAMS program. d

Major Milest-nes Date

m. Army Systems Acquisition Review Council (ASARC)/
] Defense Systems Acquisition Review Council (DSARC) I Oct-Nov 78

D. OTHER APPROPRIATION FUNDS: Not applicable.
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Program Element: #6.36.12.A Title: Advanced Multipurpose Missile

DoD Misslon Area: #412 - Close Combat Budget Activity: #4 - Tactical Programs

E. DETAILED BACKGROUND AND DESCRIPTION: Analysis of intelllgence reports, Soviet military literature, and the results of the
October 1973 Middle East War have pointed to key requirements needed in an antlarmor missile system to enable our Infantry forces
~:mv=<.w=:5¢:nvxvnﬂ.csc=prmm:p:norm.n_:m_a_;.i:=>=~_awi=nz‘za_=:x.v;::.z:e;

to defeat a numerically superior force iIn
Statement (MENS) provides the generalized requirement for this system. Under the guldance of OMB Circular AlI09, the concept

formulation phase is underway and will be completed In FY/8. Mission orfented study contracts to examine alternative technologles
and system concepts will be aw.:rded to a number of contractors In January 1978. Some of the key improvements will he defeat of
projected threat advanced armor vehicles, rapid engagement of multiple targets, improved performance in battlefield aerosols (rain,
fog, dust, smoke, etc.) and continued operation in a sophisticated electronlc and electro-optical countermeasures environment .

A secondary capability of self alr defense against attack helicopters will be incorporated In the development process insofar as

this capability does not detract from the primary antitank misgion.

TOW Missile System (PE 2.37.24.A), Advanced Munitions Project (PE 6.33.13.A), Deflense Advanced Research

F. RELATED ACTLVITIES:
Projects Agency (DARPA) technology investligations and migsile technology (PE 6.23.03.A). This system is planned to be a phased
As such, the Advanced Heavy Antitank Missilec System will be

in replacement for the TOW system in Lhe time frame.
compatible with existing and planned TOW platforms. Technologies from related activities will be examined for application to this

gystem during concept formulation and advanced development.

G. WORK PERFORMED BY: US Army Missile Research and Development Command (MIRADCOM), Redstone Arsenal, Alabama, with contractors

to be selected ncssmﬂ_a»cmww.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAIS:

Monitored and analyzed the results of exploratory development tests of acquisition/

Evaluated results of smoke and coutermeasures tests and reports describing the
Developed and issued a Concept Definition Request for Proposal (RFP)

1. FY 1977 and Prior Accomplishments:
guidance hardware, warheads and propellants.
operation of a number of acqu'sition/guidance techniques.
to industry.

2. FY 1978 Program: Complete concept formulation and prepare to enter advanced development. Includes monitoring up to six

Concept Definition contracts, support to the AHAMS Special Task Force (Cost and Operational Effectiveness Anaiysis (COEA),
Tradeoff Determinations (TOD), Tradeoff Analysis (TOA), and preparation for Army Systems Acquisition Review Council (ASARC)/
Defense Systems Acquisition Review Council (DSARC) I. Initiate digcussions with NATO allies relative to possibilities for a

cooperative effort.
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#6.36.12.A Title: Advanced Multipurpose Missile
#412 - Close Combat Budget Activity: #4 - Tactical Programs

Program Element: #6
DoD Mission Area:

3. FY 1979 Planned Program: Initiate advanced development program. Award two competitive contracts and provide overall
program management. Work to be accomplished in this year include: System design, fabrication, assembly and test of key

components. Coordinate development work with NATO allies.

4. FY 1980 Planned Program: Continue advanced development.

Complete Development Test/Operational Test I and contlnue Into engineering development.

5. Program to Completion:




Project: #0097 Title: Advanced Heavy Antitank Misslle System (ANAMS)
Program Element: #6.36.12.A fitle: Advanced Multipurpose Misslle
oD Mission Area: 412 - Close Combat Budget Activity: #4 - Tactlcal Programs

A. DETAILED BACKGROUND AND DESCRIPTLON: Analysis of intelligence reports, Soviet military literature, and the results of the
October 1973 Middle East War have pointed to key requirements needed in an antiarmor misslle system to enahle our Infantry
forces to defeat a numerically superior force in the environment expected on the future battlefield. The Antlarmor Misafon
Element Need Statement (MFENS) provides the generalized requirement for this system, lUinder the gufdance of OMB Clrcular A109
the concept formulation phase is underway and will be completed In FY78, Misslon orfented study contracts to examine alter-
native technologlies and system concepts will be awarded to a number of contractors in January of 1978, Some of the key
Lmprovepents will be defeat of projected threat advanced armor vehicles, rapid engapement of multiple targets extended range
fmproved performance in battlefield aerosols (rain, fog, dust, smoke, etc.) and continued operation in a sophisticated

electronic and electro-optical countermeasures environment, A secondary capability of self alr defense against atrack hell-
copters will be incorporated in the development process insofar as thls capabllity does not detract from the primary antftank
mission. There are many existing and emerging technologles that will satisfy these requirements. Acquisition/guldance tech-
nologies have been evaluated in exploratory development tests under varylng environmental conditlons. Proven technologies (nclude
forward looking infrared acquisition devices, laser beamrider guidance, laser semi-actlve guldance and infrared imaging terminal
homing seekers. Fmerging technologies that show promise and may be demonstrated In the near future fnclude millimeter wave and
optical fiber acquisition/guidance., New warhead designs and materials have demonstrated improved performance

under laboratory test conditions. Propellants have been demonstrated for {mproved performance and low sipnature In static
tests., Computer simulations have shown that expected performance improvements can be ohtained with projected system concepts,
The technology base supports components application to an advanced development program. A plan to obtain a cooperative effort
with our NATO allies has been initiated. This plan entalls a two-pronged approach through industry and povernment channels,
The concept definition Request for Proposal requires industry to provide their plans to establish a cooperative effort,
Discussions relative to the Advanced Heavy Antitank Missile System (AIIAMS) have been inftiated by US representatives in the
appropriate NATO arenas, letters have heen prepared for linder Secretary of Defense for Research and Engineering release to
request an information exchange with the development communities of the British, French and German Ministries of Defense.

B. RELATED ACTLIVITIES: TOW Missile Syatem (PE 2.37.24.A), Advanced Munitions Project (PE 6 33.13.A), Defense Advanced Research
Projects Agency (DARPA) technology Investigations and missile technology (PE 6.23.03.A). This system is planned to be a phased
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Project: #b097 Title: Advanced Heavy Antitank Missile System (AHAMS)

Program Element: #6,36.12.A Title: Advanced Multipurpose Missile
DoD Mission Area: @412 - Close Combat Budget Activity: {4 - Tactical Programs
In replacement for the TOW system in the time frame, As such, the Advanced Heavy Antitank Missile System will be

compatible with existing and planned TOW platforms. Technologies from related activities will be examined for application
to this system during concept formulation and advanced development,

C. WORK PERFORMED BY: US Army Missile Research and Development Command (MIRADCOM), Redstone Arsenal, AL, with contractors

to be selected competitively,

D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

i. FY 1977 and Prior Accomplishments: Monitored and analyzed the results of exploratory development tests of acquisition/
guidance hardware, warheads and propellants. Evaluated results of smoke and countermeasures tests and reports describing the
operation of a number of acquisition/guidance techniques, Developed and issued a Concept Definition Request for Proposal (RFP)
to industry.

2, FY 1978 Program: Complete concept formulation and prepare to enter advanced development, Includes monitoring up to
slx Concept Definition contracts, support to the AlIAMS Special Task Force (Cost and Operational Effectiveness Analysis (COEA),
Tradeoff Determinations (TOD), Tradeoff Analysis (TOA), etc.,) and preparation for Army System Acquisition Review Council/Defense
System Acquisition Review Council (ASARC/DSARC) I.

3. FY 1979 Planned Program: Initiate advanced development program, Award two competitive contracts and provide overall
program management, Work to be accomplished in this year {ncludes: System design, fabrication, assembly and test of key
components,

4, FY 1980 Planned Program: Continue advanced development.

5. Program to Completion: Complete Development Test/Operational Test I and continue into engineering development.

Major Milestones:

ASARC/DSARC 1 Oct-Nov 78
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#D097 Title: Advanced Heavy Antitank Missile System (AJIAMS)

Project:
Program Element: #6.36.12,A Title: Advanced Multipurpose Missile
DoD Missfon Area: uﬁn - Close Combat Budget Activity: #4 - Tactical Program

7. Resources ($ in thousands):

Additional Total
FY 1977 FY 1978 FY 1979 FY 1980 to Estimated

Actual Estimate Estimate Estimate Completion Cost
RDTE, A: Funds 0 1916 7100 32208 226792 268036

E. Test and Evaluation Data: (To be determined).
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.36.16.A Title: Tank Gun Cooperative Development
Doh Misslon Area: #1412 - Close Combat Budget Activity: #4 - Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)l/

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 2050 1400 8100 35800 46600 913950

D060 Tank Gun Cooperative
Development 2050 1400 5700 17300 22500 48950
n287 Tank Gun Integration 0 0 2400 18500 24100 45000

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides for the cooperative test and evaluation of the
Federal Republic of Germany (FRG) 120mm smooth bore gun system, the United Kingdom (UK) 120mm rifled bore gun system, and
the US standard 105mm gun system, Should evaluation show one of the 120mm gun systems to be more combat effective than
the US standard 105mm system firing improved ammunition and a decislon i1s made to select one of the candidate 120mm gun
systems for future incorporation into the XMl tank, this program provides for US development of the selected system
including six (6) rounds of ammunition, and integration of that system into the XMl tank. This program is required to
assure the availability of a future tank main armament system for the XMl tank to counter the long-term armor threat.

C. BASIS FOR FY 1979 RDTE REQUEST: 1Initial development testing (DT 1) of the 120mm gun with Armor Piercing Fin Stabilized
Discarding Sabot Tracer (APFSDS-T) and liigh Fxplosive Antitank Multiple Purpose Tracer (HFAT-MP-T) ammunition will be completed.
The Required Operational Capability (ROC), interface constralnts with the XMl tank system and Coordinated Test Program (CIP) for
the 120mm gun will be established. Development contracts for APFSDS-T and HFAT-MP-T projectiles will be awarded and in-house
fabrication of the cannon and ammunition will be initfated., Coordinated integration of the 120mm gun system into the

XM1 tank will continue, Major milestones Iin FY 1979 are as follows:

Milestones Date
Tank main armament declision 20 FY78
Start US development of selected 120mm gun and Ammunition 30 ¥YI8

Inftfate integration of 120mm gun into XMl tank ¢ 30 FY78




Program Element: .a.ua.‘la%w Title: Tank Gun Cooperative Development
DoD Misslon Area: #412 - Close Combat Budpet Activity: fl4 - Tactical Programs

Refurblsh one XM1 Tank Full Scale Fnglneering Development (FSED) Fy 79
vehicle for contractor testing

Re furhbish six FSED vehicles for development and operational FY 80
testing (DT I1/0T IT)

Type class{fy 120mn gun and Armor Plercing Fin Stabillzed 3FY 81
Discording Sabot Tracer (APFSDS-T) Ammunition

Complete DT IT/OT 1T of 120mm gun XMl Tank FY81

D. OTHER APPROPRIATION FUNDS: Not applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: This program is an outgrowth of the 1975 Tripartite (Imnited States, lUnlted ¥ingdom

and Federal Republic of Germany - US, UK and FRG) Tank Maln Armament Evaluation, a continuing analysis of future armor

threats and recognition of NATO harmonlzation/standardization efforta., This Program Element consists of two projects, DO6O

- Tank Gun Cooperative Development and D287 -~ Tank CGun Integration, and was established in response to Congressional guidance
which specified that testing and evaluation of alternative 120mm gun systems should be conducted as a parallel program, separate
and apart from the funding of the XM1 program. The objectives of this program are to evaluate candfdate main armament systems,
determine the best follow-on maln armament system for the XMl tank to counter the long-term armor threat and develop the selected
system for future Incorporation on the XMl tank. Should a 120mm gun system he selected, project D287 provides for integration
of the selected system Into the XMl tank system.

F. RELATED ACTIVITIES: This program is related to Program FElement (PE) 6.46.20.A, Tank XM1; PE 6,.36.08,A, Weapons and Ammunition
and dependent upon technology developed under PE 6.26,18.A, Ballistics Technology and 6.26.03.A, large Caliber and nuclear
Technology. Previous funding was provided under PE 6,36.08,A, Weapons and Ammmition,

G. WORK_PERFORMED BY: US Army Armament Research and Development Command, Dover, NJ; the (IS Army Test and Evaluation Command,
Aberdeen, MD; and Chrysler Corporation, Warren, MI,

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: A comprehensive Tripartite (IS, UK and FRG) Tank Maln Armament Fvaluation was
conducted in FY 1975 to determine the performance of each country's candidate system againat a wide spectrum of armor arrava and
evaluate the combat effectiveness of each agalnst the known and postulated enemy armor threat. The evaluation included testing
of additional developmental ftems to identify the growth potential of the competing systems. The evaluation demonstrated the
capability of the US 105mm system with fmproved ammunition to counter near and mid-term threats, concluded that of the three
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Dob Mission Area: {#412 - Close Combat Budget Activity: #4 - Tactical Programs

Program Element: {#6.36.16.A Title: Tank Gun Cooperative Development

callbers tested (105mm, 110wm and 120mm) the 120nm provided the best basis for future development of advanced tank weapon
gystems, and recommended that an optimal main armament system, considering both smooth and rifled bore designs, but based
inf{tially on the FRG 120mm system, be developed. In July 1976, the US entered into separate agreements for tests of 120mm
smooth and rifled bore main armament systems developed by the FRG and UK respectively. Also in July 1976, the US agreed

to an Addendum to a 1974 Memorandum of Understanding with the Federal Republic of Germany (FRG) concerning LEOPARD 2/XM1

Tank harmonization. The Addendum specified a dectsion on a 120mm gun configuration by 15 January 1977. Limited comparative
firing trlals were conducted {n December 1976 at Aberdeen Proving Ground, MD. However, the results were not conclusive and
Congressional gufdance on the XMl tank program precluded a US gun decision by 15 January 1977. Accordingly, on 12 January
1977 the US and the FRG agreed to postpone a US gun decisfon until 30 December 1977 to permit additional tests and evaluation
of candidate systems. US unique performance requirements for a 120mm armament system were established and furnished to the
FRG and the United Kingdom (UK) for their consideration in planning and conducting their test programs. US provided observer
teams to observe critical portions of the UK and FRG national testing. Analysis of technical data on candidate systems and
comparison agalnst established US requlrements continued.

2. FY 1978 Program: Evaluation of cundidate tank main armament systems with Armor Plercing Fin Stabilized Discarding
Sabot Tracer (APFSDS-T) and High Explosive Antitank Multiple Purpose Tracer (HEAT-MP-T) rounds will be completed to eupport
selection of a future maln armament system for the XM1 tank in mid-January 1978. If a 120mm gun i1s selected, this decision
will be submitted to the Congress by 1 February 1978 with an appropriate reprograming request for FY 1978 funds to support
US development of the selected system and to initliate integration of that system into the XMl tank. Subsequent to Congres-
sional approval of the reprograming request, translation and adaptation of design information to achieve compatability with
US production base facilities and industrial equipment will start concurrent with off-shore procurement of guns and ammunition
to support Initial development testing (DT I) and integration activities. Redesign of those portions of the XM1 tank hull
and turret effected by incorporation of a 120mm gun system, Including the main gun mount, turret drive equipment and ammunition

gtorage areas, will be initiated. Procurement actions for materiel required to refurbish one XML Full Scale Engineering Develop-

ment (FSED) vehicle for contractor testing will be initiated.

3. FY 1979 Planned Program: Using hardware procured from the foreign developer, Lf a 120mm gun system is selected,
DT L of the 120mm gun with Armor Piercing Fin Stabilized Discarding Sabot Tracer (APFSDS-T) and High Explosive Antitank
Multiple Purpose Tracer (HEAT-MP-T) cartridges will be completed. Development contracts to US producers for APFSDS-T and
HEAT-MP-T projectiles, HEAT-MP fuzes, and non-metallic (combustible) cartridge cases will be awarded. In-house fabrication
of 120mm cannon and ammunition to support development testing (DT I1) and integration activities will be Initiated. Integration
of the selected system into the XMl tank will continue with the design, fabrication and preliminary testing of developmental
hardware. One XMl FSED vehicle will be refurblished for contractor testing and testing initfated. Procurement actions for
materiel required to refurbish six FSED vehicles for development and operational testing (DT IT/OT I1) of a 120mm gun XMl tank
system will be initiated. Funding increase over FY 1978 reflects costs of awarding development contracts, in-house fabrlication
of guns and ammunition, conduct of development testing and design, fabrication and tests of materiel required for Integration of
the larger gun system into the XM1 tank.
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Program Element: #6,36.16.A Title: Tank Gun Cooperative Development

DoD Mission Area: #4112 - Close Combat Budget Activity: {4 - Tactical Programs

4, FY 1980 Planned Program: Fabricatlon by US producers of 120mm guns and ammunition to support development and
operational testing (DT I1/0T 11) of the gun and ammunition and Integration activitlies will continue. DT T1/0OT 11 of
the gun and Army Plercing Fin Stabilized Discarding Sabot Tracer (APFSDS-T) cartridpge will start. Contractor testling
of one XMl Full Scale Engineerling Development (FSED) vehicle with a 120mm gun system will he completed. Refurbishing
of slx XM1 FSED vehicles with a 120mm gun system and manufacture of ballistic test hardware to support DT T1/0T If
of the 120mm gun XMl tank system will be completed,

5. Program to Completion: FEngineering development resting (DT 11/0T T1) of the 120mn gun with the APFSDS-T and
High Explosive Antitank Multlple Purpose Tracer (HEAT-MP-T) rounds will he completed and the system type classified In
FY 1981 with the APFSDS-T cartridge and in FY 1982 with the HFAT-MP-T cartridpe. Fngineering development of the Target
Practice Discarding Sabot Tracer (TPDS-T) and HEAT-TP-T training rounds will contiunue {in FY 1981, DT TT/0T 1T will be
completed and these two cartridges type classified {n FY 1982. Df/OT [ of the Antipersonnel (APERS) & smoke cartridges
will be completed in FY 1981; fabrication of hardware quantities for DT II1/0T T1 will be completed in FY 1982 and DT 11/0T
11 will start; DT I1/OT II will be completed and these ftems type classifed in FY 1983, DT IT/0T IT of the 120mm gun
XMl tank will be completed in FY 1981. Production planning aspects for the developmental propram will be completed
and a Technical Data Package (TDP) preparcd for a 120mn gun XM1 tank. If a 120mm gun is selected, facllitization and
procurement actions will be Inftlated leading to production of a 120mm gun XM1 tank In FY 19873,

1/ Funding requirements are contingent upon selection of 120mn gun system and final propram definftion,
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1Y 1979 RUI'E CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: D060 Title: Tauk Gun Cooperative Development
Urogram Element: #6.36.16.A Title: Tank CGun Cooperative Development
DoD Mission Area: #412 - Close Combat Budget Activity: {#4 - Tactical Pro rams

A. DETAILED BACKGROUND AND DESCRIPTION: This program Is an outgrowth of the 1975 Tripartite (United States, United Kingdom and
Federal Republic of Germany - US, UK, and FRG) Tank Main Armament Evaluation, a continuing analysis of future armor threats and
recognition of NATO harmonization/standardization efforts. The objectives of this program are to evaluate candidate maln armament
systems, determine the best follow-on main armament system for the XML tank to counter the long-term armor threat and develop the
selected system for future incorporation on the XM1 tank.

B. RELATED ACTIVITIES: This program is related to Program Element (PE) 6.46.20.A, Tank XMl; PE 6.36.08,A, Weapons and Ammunition,

and dependent upon technology developed under PE 6.26.18.A, Ballistics Technology, and 6.26.03.A, Large Caliber and Nuclear
Technology. Previous funding was provided under PE 6.36.08.A, Weapons and Ammuni tioun.

C. WORK PERFORMED BY: US Army Armament Research and Development Command, Dover, NJI; and the US Army Test and Evaluation Command,

Aberdeen, MD.

D. PROGRAM ACCOMPLISHMENT'S AND FUTURE PROGRAMS :

1. FY 1977 and Prior Accomplishments: A comprehensive Tripartite (US, UK and FRG) Tank Main Armament Evaluation was
conducted in FY 1975 to determine the performance of each country's candidate system against a wide spectrum of armor arrays and
evaluate the combat effectiveness of each against the known and postulated enemy armor threat. The evaluation included testing
of addftional developmental items to identify the growth potential of the competing systems. The evaluation demonstrated the
capability of the US 105mm system with {mproved ammunition to counter near and mid-term threats, concluded that of the three
calibers tested (105um, 110mm, and 120mm) the 120mm provided the best basis for future development of advanced tank weapon systems,
and recommended that an optimal main armament system, considering both smooth and rifled bore designs, but based initlally on the
FRG 120mm system be developed. 1In July 1976, the US entered into separate agreements for tests of 120mm smooth and rifled bore
main armament systems developed by the FRG and UK respectively. Also in July 1976, the US agreed to an Addendum to a 1974
Memorandum of Understanding with the FRG concerning LEOPARD 2/XMl Tank harmonization. The Addendum specified a decision on a 120mm
gun configuration by 15 January 1977. Limited comparative firing trials were conducted in December 1976 at Aberdeen Proving Ground,
MD. However, the results were not conclusive and Congressional guldance on the XMl tank program precluded a US gun decisfon by
15 January 1977. Accordingly, on 12 January 1977 the US and the FRG agreed to postpone a US gun decision until 30 December 1977
to permit additfonal tests and evaluation of candidate systems. US unique performance requirements for a 120mm armament system
were established and furnished to the FRG and the UK for their consideratfon {n planning and conducting their test programs. US

411




Project: #1060 Title: Tank Gun Cooperative Development

Program Element: #6.36.16.A Title: Tank Gun Cooperative Development

DoD Misslon Area: {412 ~ Close Combat Budget Activity: {4 - Tactical Programs

provided observer teams to observe critical portions of the UK and FRC national testing. Analvsis of technical data on candidate
gystems and comparison against established US requirements continued.

2. FY 1978 Program: FEvaluation of candidate tank main armament systems with Armor Piercing Fin Stabilized Discarding Sabot
Tracer (APFSDS-T) and High Explosive Antitank Multiple Purpose Tracer (HEAT-MP-T) rounds will be completed to support selection

of a future main armament system for the XMl tank {n mid-January 1978. 1f a 120mm gun is selected, this decision will be
submitted to the Congress by 1 February 1978 with an appropriate reprograming request for FY 1978 funds to support a UIS development
program on the selected system. Subsequent to Congressional approval of the reprograming reauest, translation and adaptation of
design information to achieve compatibility with US productfon base facilities and {ndustrial equipment will start concurrent with
of f-ghore procurement of guns and ammunition to support development testing, (DT I). Advanced planning for development of training
cartridges and for conceptual development of the antipersonnel (APERS) and smoke cartridges will be initiated.

3. FY_1979 Planned Program: Using hardware procured from the foreign developer, i{f a 120mm gun is selected, DT [ of the 120wm
gun with the Armor Plercing Fin Stabilized Discarding Sabot Tracer (APFSDS-T) and High Explosive Antitank Multiple Purpose Tracer
(HEAT-MP-T) cartridges will be completed. The required operational capability (ROC) and the coordinated test program for the 120mm
gun will be established, as will the interface constralnts with the XMl tank system. Development contracts to US producers
for APFSDS-T and HFAT-MP-T projectiles, HEAT-M fuzes, and non-metallic (combustible) cartridge cases will be awarded. In-hnuse
fabrication of development quantities of caunon and ammunition will be initiated. The validation phase of development for tralning
rounds and conceptual development of antipersonnel (APFRS) and smoke rounds will be started. TFunding increase over FY 1978
reflects costs of awarding development contracts, in-house fabrication of gun and ammunition family and conduct of development
testing.

4. FY_ 1980 Planned Program: Fabricatlion by US producers of guns, APFSDS-T cartridpes and HEAT-MP-T cartridpes for the second
phase of development and operational testing (DI'/OT IT) will be completed. DI/OT II of the gun and APFSDS-T cartridge will start.
DI'/OT T of two training rounds, Target Practice Discarding Sabot Tracer (TPDS-T) and High Explosive Antitank Target Practlice Tracer
(HFAT -iP-T) will be completed. Development contracts will be awarded and fabr! _ation of hardware for DT 11/0T II of these two
rounds will be i{nftiated. The conceptual phase of development for the APERS and smoxe cartridges will be completed and the
validatfon phase of development for these two rounds will start.

5. Program to Completion: Engineering development testing (DI IT/OT 11) of the 120mm gun with the APFSDS-T and HEAT-MP-T
rounds will be completed and the system type classi{fied in FY 1981 with the APFSDS-T cartridge and {n FY 1982 with the HEAT-MP-T
cartridge. FEnglneering development of the TPDS-T and HEAT-TP-T training rounds will continue in F¥ 15%; DT 11/0T 11 will be
completed and these two cartridges type classified fn FY 1982, DT/OT T of the APERS & smoke cartridges will be completed in FY
1981; fabrication of hardware quantities for DT 11/0T 11 will be completed in FY 1982 and DT 11/0T IT will atart. OF [1/07 11
will be completed and these ftems type classified In FY 1983,
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Project: #D060 Title: Tank Gun Cooperative Development

Program Element: #6.36.16.A Title: Tank Gun Cooperative Development
DobD Mission Area: #412 - Close Combat Budget.Activity: #4 - Tactical Programs

6. Major Milestomnes:

Date
Evaluation of candidate 120mm gun systems. 10FY 78
Selection of 120mm gun configuration. 20rY78
Start validation phase of gun, APFSDS-T and HEAT-M-T. 1/ 078
Start mm<m=nn»_ development of TPDS-T, HFAT-TP-T, APERS and 1Q0FY79
Smoke . 1/
Complete DT I of gun and APFSDS-T. 2QFY 79
Complete DI' I of HEAT-M-T. 30FY 79
Complete conceptual phase of APERS and Smoke (IPR I). m\\ 1QFY 80
Complete DI IT/0T IT of gun and APFSDS-T. 20FY81
Type classify gun and APFSDS-T. 30FY 81
Complete DI' TI/OT IT of HEAT-MP-T. 4Q0FY81
Type classify HEAT-MP-T. 10FY 82
Complete DI' I1/0T 1L of TPDS-T and HEAT-TP-T. 10¥Y 82
Type classify TPDS-T and HEAT-TP. 20FY 82
Complete DI TI/OT IT of APERS and Smoke. 20FY83
Type classify APERS and Smoke. INFY 83

7. Resources ($ in n__o:mwznmvnw\

Total
Additional Estimated
FY 1977 FY 1978 FY 1979 FY 1980 to Completion Costs
RDTE,A 2050 1400 5700 17300 22,500 48,950

.W\ Armor Piercing Fin Stabliized Discarding Sabot Tracer (APFSDS-T); Target Practice Discarding Sabot Tracer (TPDS-T); High
Explosive Anti-Tank Multipurpose Tracer (HFAT-MP-T); High Explosive Anti-Tank Target Practice Tracer (HEAT-TP-1); Anti-
Personnel (APERS); In Process Review (I1PR).

2/ Funding requirements are contingent upon selection of a 120mm gun system and final program definition.
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FY_1979 RUI'E CONGRESS1ONAL DESCRLPTIVE SUMMARY
Program Element: #6.36.24.A Title: Mobility
oD Misston Area:  #442 - Loglstlcs/General Budget Activity: #4 - Tactical Programs
Combat _Support
A.  RESOURCES (PROJECI LISTING): ($ in thousands)
Total
Project Y 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number litle Actual istimate Estimate Estimate to Completion Cos ts
| TOrAL FOR PROGRAM ELEMENT 0 0 1753 10240 Continulng Not Appllcable
g DHIL 7 High Mobility Weapons Carrier 0 0 1353 2500 2000 5853
E | DH64 High Mobility Taccical 0 0 100 2000 Continulng Not Applicable
! Vehicle
! D154 Vehiicle Rearm System 0 0 300 5740 2423 11163
v B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program provides for conceptual and experimental test-bed velilcles

orfented towards perceived tactical requirements. These vehlcles incorporate new and advanced components. Vehicles funded under
this program will also represent revolutionary approaches towards fulfilling future Army requirements for logistical and other
combat support vehicles through innovative employment of commercially available Items. These vehlcles provide cargo carrying
capability and other functions that permit a modern Army to have the supplies vital to continued operations. Advanced mobility

; concepts and unique battlefield survivability features looking at broad areas of protection will be developed to determine
feasibility and effectiveness. This program will serve as a means of accurately defining new system requirements In conjunction
with the Army user community,

“, C. BAS1S FOR FY 1979 RDTE REQUEST: Funds requested provide for: development of an Integrated Tube Launched Optically Tracked
Wire Guided Missile (TOW) antitank missile/high mobility vehicle weapon system that will provide a signiflicant fucrease in
antitank capabillitles to non-mechanized infantry units such as airmobfle; Initial efforts for a total system approach to

| resupplying combat vehicles, tanks and self-propelled artillery, with prepackaged ammunition. This new factory-to-vehicle

approach will greatly reduce ammunition handling time by combat troops and will greatly increase combat utilizatfon factors for

combat units. Requested funds will also enable completion of efforts examining new approacues to cargo/vehicle requlrements
being satisfled by essentially commerclal tracks.

Milestones Date

Release Request for Proposal (RFP) for

4 High Mobility Weapons Carrier (HIMWC) October 1978

| Award Competitive Contracts for HIMWC January 1979

{ Belng Shoot-0ff for HMWC September 1979
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Program Element: #6.36.24.A Title: Mobillty

DoD Misslon Avea: #442 - Loglstlcs/General Budget Activity: f#4 - Tactical Programs

Combat_Support

D.  OTHER APPROPRLIAIION FUNDS: Not Applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: The Arny has a continuing requirement for tactical support vehicles. This program Is a
continuation of the effort to provide an inventory of proven integrated subsystems for low risk and low lead time exploltation
through the Integration, to the maximum extent possible, of commercially avallable {tems. This program also examines unlque

approaches to resolving existing loglstical problems created through the resupply of combat elements while under fire.

F. RELATED ACI'IVITIES: This program is related to all of the Army's research and development programs connected with
tactical and special purpose vehicles. Programs of primary interest are: Program Element (PE) 6.26.01.A, Tank and Automotive
Technology; PE 6.11.02.A, Project AF22, Research in Vehicle Mobility; PE 6.21.05.A, Materlals; PE 6.36.21.A, Vehicle Engine
Development. Duplication of effort is avoided by review and coordination of programs at all Army management levels.

G. WORK PERFORMED BY: US Army Tank and Automotive Research and Development Command, Warren, MI, has the responsibility for

implementation of this program. Contractors will be selected January 1978.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

L. FY 1977 and Prior Accomplishments: In FY 1976 initial work on the Armored Cavalry Vehicle was conducted in this program
element. The integration of the TOW missile with the BUSHMASTER 25mm cannon into a single weapons station was examined. This
program resulted from the Armored Reconnaissance Scout Vehlcle program which examined numerous high mobility vehicle concepts
to include wheeled approaches.

2. FY_1978 Program: Not Applicable.

3. FY 1979 Planned Program: A new approach to weapon system development in the High Mobility Weapons Carrier Program will
be Inftiated. Vehicles already developed or in an advanced stage of development by commercial firms will be inteprated with the
TOW antitank missile system and will engage in a competitive shoot-off. The funding requested supports the procurement of four
vehicles each from two competitors. This approach, if successful, will permit the Army to obtain a highly mobile antitank vehicle
for non-mechanized tnfantry in a winlmum amount of time and at wminimum development costs. Testing of the High Mobility Tactical
Tracks that was previously in P.E. 6.26.01.A, Tank Automotive Technology, will be completed. Commercial practlces are belng
followed to permit the maximum possible utilization of commercial components. This program will provide alternatives for a 10
ton high mobility logistics support vehicle. The Vehicle Rearm System will examine a lengthened Infantry armored personnel
carrier MI13Al modified for the resupply of combat vehicles In forward areas. These rearm vehicles will be the first recent
efforts by the Army to examine new methods of resupplying front line vehicles and permitt Ing this resupply to take place under
armor protection. This capabllity greatly reduces the vulnerabllity of both combat vehicles and resupply vehlicles to enemy
Indlrect fire while engaging In the very dangerous act of resupplying with ammunition,
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Program Element: #6.36.24.A

E8e 0 veta Title: Mobility
Doh Mission Area: #442 - Logistics/General Budget Activity: #4 - Tactical Program

Combat_Support

4. FY 1980 Planuned Program: Developmental work on the High Mobl1ity Weapons Carrier, which will move into inltial procure-
uent at the end of the year will be completed. The High Mobility Weapons Carrfer will be examined for other percelved roles

through modifications to the basic vehlcle. The Vehicle Rearm System will continne with completion of evaluation of extended
ML13Als which incorporate a lengthened hull and additional roadwheels.

5. Program to Cowpletion: This is a continulng program.
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FY 1979 RDTE OQONGRESS IONAL DESCRTPTIVE SUMMARY

Program Element: #6.36.27.A Title: Combat Support Munitions

DoD Mission Area: #449 - (hemical and Biologlical Defense/ Budget Activity: f4 - Tactical Programs
Chemical Warfare

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 Fy 1978 Fy 1979 FY 1980 Additional Estimated
Numbe r Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 2777 1985 2346 3528 Continuing Not Applicable
DE82 Flame, Smoke and Tncendiary
Material 2777, 1985 2346 3528 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program is required for the advanced development, investigation,
evaluation and study of promising smoke materfal and weapon syastems. Advanced Soviet survefllance and weapon guidance systems
require that the Army develop various obacuration capabilities which operate across the infrared spectrum as well as in the
visible spectrum. Also, the Army requires improved large area smoke systems to replace its bulky Inefficient smoke generators
and smoke pots which were developed during World War 17. This propgram will support the development of a large area screening
capability, an improved smoke warhead for a ground launched vocket, and an improved emoke grenade for infrared screening of
armored vehicles.

C. BASIS FOR FY 1979 RDTE REQUEST: Funds are needed to continue evaluation of high priority rapid smoke systems for protection of
armored vehicles, and advanced development (AD) on promising new smoke weapon systems with primary emphasis on artillery and mortar
projectiles. Advanced development (AD) will be completed on improved: (1) 155mm Screening Smoke Projectile; (2) Cartridge, Alum
Screening Smoke and (3) Cartridge, 60mm Smoke Screening. AD will be initiated on a prototype Larpe Area Screening System and a
Ground Launched Rocket Tmproved Smoke Warhead. These efforts will enhance the Army's armored vehicle survivability on the battle-
fleld.

D. OTHER APPROPRIATION FUNDS: Not Applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: The objective of this program element fs to conduct advanced development of promising new
and improved flame, incendiary and smoke weapon systems with primary emphasis on artillery and mortar projectiles and on improved
amoke projectile systems for all armored vehicles. Advanced development (AD) is also provided for riot control agent and mmitions,
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Program Element: #6.36.27.A Title: Combat Support Munitions
DoD Mission Area: #449 - Chemical and Biological Defense/ Budget Activity: {#4 - Tactical Programs
Chemical Warfare

devices and equipment for both tactical use and controlling civil disturbances. These projects were originally part of Program
Element 6.36.18.A, Weapons and Ammunition.

F. RELATED ACTIVITIES: Development under this project 18 supported by research being conducted under Program Element 6.26,22.A,
Chemical Munitions and Combat Support. Coordination is maintained with other Services to preclude duplication of effort. This
program supports engineering development wnder Program Elements 6.46.09, Combat Support Systems, and 6.46.02, Weapous and
Ammunition. Coordination and cooperation is maintained with the United Kingdom, Canada, and the Federal Republic of Germany.

G. WORKED PERFORMED BY: In-house work by US Army Chemical Systems Laboratory, Edpewood, M; Dugway Proving Ground, Ul'; US Army
Large Caliber Weapons Systems Laboratory, Dover, NI; Benet Laboratories, Watervliet, NY; and Harry Diamond Laboratories, Adelphi,
M). Contractors are Buck KG, W. Germany, and others to be determined.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: Under Program Element 6.26.22.A, a concept of Improved screening materials and
munitions was developed and demonstrated in August 1975. Work was done at Chemical Systems Laboratory, Edgewood, MD on the use of
wicks imbedded in white phosphorous (WP) to improve the burning characteristics and smoke generating capability of 155 WP WICK
profectfles. Because of Instability problems the program was recriented to a competii!ive advanced development program between
red phosphorus (RP) and WP. In FY 197T, a contract was awarded to Buck, KG, Germany, tc fi1]l Blmn mortar shells with a red
phosphorus mixture. In FY 1977, advanced development (AD) was initiated on an improved B8lmm Mortar Smoke Round under Program
Element 6.36.27.A. Also, competitive AD conmenced on the 155mm WP and RP Smoke Projectiles with the best design to be selected
for competition during Development Test (DT) [/Operational Test (0OT) I. Comnetitive AD between the two projectiles was terminated
in 4Q¥Y77 when the WP WICK projectile demonstrated fnstability in flight. The RP filled projectile was selected as the design
for Improvement of the 155mm Smoke Projectile.

2. ¥ 1978 Program: DT I/0T T will be conducted on the RP design for the 155mm Smoke Screening Projectile. Development of
component/systems hardware for the Improved 8lmm Mortar Smoke Round will continue. Design studies will be conducted to select
approaches for components/systems prototype to be experimentally tested. Technical data packages for each round (8lmm & 155mm)
will be prepared and a Validation In-Process Review (VAL-1PR) conducted for the 8lmm Mortar.

3. FY 1979 Planned Program: Initfate warhead design for the Ground Launched Rocket Tmproved Smoke warhead (GLRS). DNesign
parameters for a prototype lLarge Area Screeuning Syatem will be evaluated. A prototype system will be wmanufactured under contract
and experimental fleld tests conducted.




Program Element: #6.36.27.A Title: Combat Support Munitions

DoD Misslion Area: #4649 - (hemical and Blologlical Defense/

Budget Activity: JN\. - Tactjcal Programs

Chemical Warfare

4. FY 1980 Planned Propram: Continue advanced development on smoke, materials and systems.

Principal effort will be on

the follmwing programs: GLRS, Infrared Defeating Crenade Launcher System, Large Area Screening System and 105mm Smoke Projeciile.

5. Program to Completion: This is a continuing program.
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FY 1979 RDTE CONGRESSI1ONAI, DESCRIPTIVE SUMMARY

Program Element: #6.36.28.A Title: Fleld Artillery Ammunition Development

Dob Mission Area: #413 - Fire Support Budget Activity: #4 ~ Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Est imate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 1774 3970 7473 9514 Continuing Not Applicable
D007 Fleld Artillery Ammunition
Deve lopment 1774 3589 5142 5546 Continuing Not Applicable
D276 Improved Conventional
Ammunit fon 0 381 2331 3968 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED:
Fleld Artillery Systems.

This program supports design and development of more effective munitions for
Included are Improved conventional munitions, training projecti{les, and a gun propulsion program to

improve the cannon, propelling charge, and projectile interface. Successful completion will provide more lethal munitions and

improved cannon tube life.

C. BASIS FOR FY 1979 RDTE REQUEST: To provide for: Continued advanced development of an 8-inch high explosive projectile,
XM711; development of inexpensive Indirect fire mortar and artillery training projectiles; continuation of a gun propulsion
technology program initiated in FY 1978; continued development of the multi-purpose submunition; and initfation of advanced

development of the Sense and Destroy Armor Munition (SADARM).

D. OTHER APPROPRTATION FUNDS: Not Applicable
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Program Element: #6.36.28.A Title: Fleld Actillery Ammunition Development

DoD Mission Area: {413 - Flre Support Budget Actlivity: {4 - Tactical Programs

E. DETALLED BACKGROUND AND DESCRIPVION: This program supports two projects in munltions advanced development. Project D007
Field Artillery Anmunitions development provides for: development of the XM711, high explosive (HE) 8-inch projectile which will
provide increased lethality over the current standard HE project{le and will be ballistically similar to the M509, B-fnch fim-
proved conventfonal munition (ICM) projectile; development of artillery and mortar training projectiles for low cost, realistic
trafning with significant annual savings in tralning munitions costs; and, a gun propulsion technology program which will support
the rational design and development of ammunition through study of the interface problems hetween the charge, projectile, and

gun tube. Project D276 Improved Conventional Ammunition will support continued development of the artillery delivered multi -
purpose submunitions (ARDEMS) to provide a more effective submunition for use in artillery delivered ICM projectiles, and inftia-
tion of SADARM advanced development to provide a fire and forget anti-tank capablility to the 8-inch field artillery systems.

F. RELATED ACTIVITIES: The development items in this program are directly related to exploratory research being done in Program
Element 6.26.03.A, Large Caliber & Nuclear Technology. Follow-on engineering development {s conducted in: Program Elements
6.46.27.A, Field Artillery Weapons and Ammunition, 8-inch; 6.46.14.A, Fileld Artillery Weaponag and Ammunition, 155mm; and
6.46.28.A, Indlrect Fire Training Munitions. Developments in this program element are compatible with US Marine Corps require-
ments and are coordinated through joint meetings to preclude duplication of effort. Prior to FY 1979, work now done under

project DOO8, in Program Element 6.36.29.A Field Artillery Weapons was conducted in this program element.

G. WORK PERFORMED BY: US Army Armament Research & Development Command (ARRADCOM), Dover, NI; Watervliiet, NY; and Aberdeen, MD;

>n5<:mmeMmmmyWMMMMmm‘>:a-<a—a Agency, Aberdeen, MD. Contractors performing work in this area are the Chamberlain Corporation,
Waterloo, IA; Space Research Corporation, Troy, VT.
H, PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: The qualification of alternate explosive fIll in artillery shells was completed.

Survelllance testing of climatically conditioned munitions to establish storage characteristics was initlated and will continue
through FY 1978. The XM711, 8-inch high explosive (HE) pro)ectile developed In-house and the XM762, 8-inch HE projectile
developed by the Space Research Corporatlon were inltiated in competitive advanced development. The XM762 was subsequently
terminated as a result of Congressional action. A test fixture to demonstrate the soft recoll concept to large callber artfillery
was fabricated. 1In FY 1977 work was initlated on an Inert 155mm artillery training projectile and a concrete filled plastic Rlmm




Program Element: #6.36.28.A Title: Field Artillery Ammunition Development
Doh Mission Area: {413 - Fire Support Budget Activity: #4 - Tactical Programs

mortar training projectile. Fuze and spotting signatures were evaluated, low cost packaging design was conducted, and 8lmm
concrete rounds were fabricated and tested for cartridge integrity. The range extension program to demonstrate compatibility
between the MI09A1 self-propelled howitzer and the M203 maximum propelling charge contilnued in project DOOS.

m.mwxmwumzmwwmmm"=c<m_:c5m=nomMOmaB:::_nnmnm:amcassonnmnpcsnomnnnm—=_=wcno_mnn_unmt_wwcnps—e.mama:m_=m
the technology derived from the 155mm and 8lmn programs in FY 1977. Advanced development will be initiated on the Artillery
delivered multipurpose submunition (ARDEMS). The gun propulsion program will be initiated. Compatibility testing with the

M109A1 howitzer/M203 propelling charge will continue.

u.wwkmwNow~n==m;1nommmmm1nmnn=nm5mn:m:»nm.mwwmamanwn»o=qmmnm.ﬂm=mm5mnn=~cmpmm=mm==n:vncmmnpmmpmonn:m
XM711 8-inch projectile will be conducted. Advanced development of the training projectiles will be completed. The gun
propulsion program will complete ignition train design for stick propellant and perform parametric analysis of tube wear

and ballistic parameters. Initlate advanced development of sense and destroy armor munitfon (SADARM).

4. FY 1980 Planned Program: Complete advanced development of the XM711 8-inch projectile transition to engineering

development in PE 6.46.27.A, Field Artillery Weapons and Ammunition, 8-inch continue development of the ARDEMS and SADARM
submunitions.

5. Program to Completion: This ls a continuing program.




FY 1979 RDTE CONGRESSTONAL DESCRIPIIVE SUMMARY

Project: #0007 Title: Fileld Artillery Ammunition Development
Program Element: #6.36.28.A Title: Field Artillery Ammunition Development
DoD Misslon Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs

A. DETAILED BACKGROUND AND DESCRIPTION: This project comprises independent areas of effort to bridge the gap between exploratory
research and engineering development of field artillery ammunition. FEnd items currently under development are the 8-Inch high
explosive (HE) projectile, XM711, and low cost artillery and mortar training projectiles. In addition, a gun propulsion technology
program will conduct research into the solution of current and anticipated gun propulsion problems to provide for the rational
deslgn and development of propelling charges and address the interface problems between the charge, projectile and gun tube. The
XM711 will provide increased lethality over current standard HE projectiles and will be ballistically similar tc the M509, 8-inch
improved conventional munition (ICM) projectile which will Jmprove speed and accuracy in delivering artillery fire support. Low
cost training projectiles will provide realistic training for artillery and mortar crewmen and observers and provide significant
annual savings in training munitions costs. One concept being evaluated is a plastic jacketed mortar projectile filled with
concrete, which will provide the same exterior ballistics as the high explosive (HE) round and produce upon impact a signature
gimllar to the HE round. The 155mm and 105mm artillery training projectiles will utilize thick walled, inert metal shells,

which will be ballistically matched to the current high explosive projectile.

B. RELATED ACTIVITIES: The gun propulsion effort is a continuation of the exploratory research being conducted in program
element 6.26.03.A, lLarge Caliber and Nuclear Technology. The 8-inch projectile is directly related to developments of other
8-fnch munitions In program element 6.46.27.A, Fleld Artillery Weapons and Ammunitions, 8-inch, while the training items will
continue engineering development in program element 6.46.28.A, Indirect Training Projectiles.

C. WORK PERFORMED BY: US Army Armament Research and Development Command, Dover, NJ; Rock Island, IL; Aberdeen, MD; US Army

Materiel Systems Analysls Agency, Aberdeen, MD; Army Materiel and Mechanics Research Center, Watertown, MA.




Project: {DO07 Title: Fileld Artlllery Ammunition Development

Program Element: #6.36.28.A Title: Fleld Artillery Ammunition Development

DoD Misslon Area: 413 - Fire Support Budget Activity: f4 - Tactical Programs

D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: The qualification of alternate explosive fills in artillery shells was comp
Survelllance testing of climatically conditioned munitions to establish storage characteristlcs was initiated and will .
through FY 1978. The XM711, 8-inch HE pro)ectile developed in-house and the XM762, 8-inch HE projectile developed by J
Space Research Corporation were initiated in competitive advanced development. The XM762 was subsequently terminated as a
result of Congressional actlon. Development of the XM711 continued, #nd preliminary range match tests and flight stability
tests were conducted in FY 1977. 1In FY 1977 work was initiated on an inert 155mm artillery training projectile, XMBO4, aud
a concrete filled plas*ic Blmm mortar training projectile, XM798., Fuze and spotting signatures were evaluated, low cost
packaging design was conducted, and 8lmm concrete cartridges were fabricated and tested for cartridge integrity.

2. FY 1978 Program: Jevelopment of 105mm howitzer and 60mm mortar training projectiles will be initiated using the
technology derived from the '55mm and 81lmm programs In FY 1977. Advanced development will be completed for the 155mm projectils
with the ballistic firing of 370 rounds. Ballistic testing, fuze suitability testing and spotting charge signature characterl
zation of the 81lmm mortar round vill be conducted.

3. FY 1979 Planned Program: The XM711 projectile will continue in advanced development with the conduct of required fracture
mechanics analysis, fragmentation tests, range match tests and gun tube wear tests. Advanced development of the training
projectiles will be completed. The gun propulsion program will complete ignition train design for stick propellant and perform
parametric analysis of tube wear and ballilstic parameters.

4. FY 1980 Planned Program: Complete advanced development of the XM711 projectile and transftion to engineering develop-
ment in program element 6.46.27.A; Field Artillery Weapons and Ammunition, 8-inch; and complete the gun propulsion program.

5. Program to Completion: This is a continuing program.

6. Major Milestones: Not Applicable.
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Project: #D007
Program Element: #6.36.28.A
DoD Mission Area: #413 - Fire Support

7. Resources ($ in thousands):

Title: Field Artillery Ammunition Development
Title: Field Artillery Ammunition Development

Budget Activity: #4 - Tactical Programs

Additional
FY 1977 FY 1978 FY 1979 FY 1980 to
Actual Estimate Estimate Estimate Continuing
RDTE, A 1774 3589 5142 5546 Continuing
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Estimated

Cost
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Flement: #6.36.29.A
Dob Mission Area: #413 - Fire Support

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Title: Fleld Artillery Cannon Systems

Budget Activity: #4 - Tactical Programs

Total

Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs

TOTAL FOR PROCRAM ELEMENT 310 1867 7835 8333 35458 47036
D008 Field Artillery Weapons 310 1867 2835 7000 Continuing Not Applicable

Development
D472 Light Division Direct 0 0 0 9133 Continuing Not Applicable

Support System (LDDS)
D473 Artillery Fire Control 0 0 0 400 Continuing Not Applicable
D285 Field Artillery Cannon Systems

(NATO) 0 0 5000 0 Not Applicable Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program supports the design and advanced development of cannon weapons
and assoclated fire control suhsystems. This program will be used to bring exploratory technology into advanced development
prototype configuration. Once proven, these components or items will be merged with ammunition in an engineering development
program. Although the program 18 not specifically system oriented it is needed to support transition of components from
exploratory technology through advanced development into engineering development.

C. BASIS FOR FY 1979 RDTE REQUEST: This program was
development of weapons and fire control components or
cannon and M203 propelling charge will be completed.

will be initiated. The Light Division Direct Support
for development in FY 1980. In the fire control area
computer (FADAC).

D. OTHER APPROFRIATION FUNDS: Not applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: The program
and fire control development. Field artillery weapon

estahlished from Program Element (PE) 6.36.28.A to allow for the
items at separate rates. In FY 1979 the compatibility of the M185

Cooperative NATO development of the Self-Propelled Howitzer for 1970's (SP70)

program is awaiting design concepts which are estimated to he available

efforts will continue to update support of the field artillery fire direction

consists of four projects which include work in field artillery weapons

development will focus on a medium to large caliber, armored, self-propelled
howitzer to replace current systems. A replacement for the light division direct support artillery weapons (LDDS) is under study.

A requirement for development of LDDS is anticipated in FY 1979 with developmental work beginning in FY 1980.

Cannon systems (NATO) provides the resources to procure prototype SP70 for testing and evaluation.
with D008 to definitize the new follow-on self-propelled howitzer and assure that it is interoperable in NATO.
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Program Element: #6.36.29.A Title: Field Artillery Cannon Systems
DoD Mission Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs

F. RELATED ACTIVITIES: The projects in this program are related to Program Element (PE) 6.26.03.A, Large Caliber & Nuclear
Technology (AH18), where exploratory work i1s performed; PE 6.46.27.A, Field Artillery Weapons and Ammunition, 8-inch; and PE
6.46.14.A, Field Artillery Weapons and Ammmition, 155mm, where engineering development is conducted. Advanced Development of
the XM711 8-inch high explosive projectile is related to the XM650 rocket assisted projectile (RAP) and the XM753 nuclear
projectile. Developments in this program are compatible with US Marine Corps requirements and are closely coordinated through
joint meetings to preclude duplication of effort.

G. WORK PERFORMED BY: US Army Armament Research and Development Command (ARRADCOM), Dover, NJ; ARRADCOM, Edgewood, MD;

Army Materiel Systems Analysis Agency, Aberdeen, MD; ARRADCOM, Aberdeen, MD; ARRADCOM, Watervliiet, NY; Defense Advanced Research
Projects Agency, Arlington, VA; US Army Test and Evaluation Command (TECOM), Aberdeen, MD; US Army Operational Test and Evaluation
Agency (OTEA), Falls Church, VA; US Army Field Artillery Board (USAFAB), Fort 5il11, OK; and US Army Training and Doctrine Command
(TRADOC), Fort Monroe, VA.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplist ts: The range extension program to demonstrate compatibility between the MIO9A1 self-
propelled howitzer and M203E2, zone 8 propelling charge was initiated and {8 on schedule. A special study group to evaluate the
best technical and tactical considerations of future medium and large caliber armored, self-propelled howitzers was initiated,.

2. FY 1978 Program: Technical feasibility of the M185/M203 compatibility is continuing. Concurrently, the compatibilfty
of the XM712 Cannon Launched Guided Projectile (COPPERHFEAD) and the M109 recoil mechanism at higher charges is beinp investigated.
Limited studies of the alternative for a future self-propelled howitzer are being conducted. Development of a large caliber soft
recoil test fixture is continuing. Adminstrative and protocol actions have been initiated to galn an opportunity for the US Army
to participate in the NATO Self-Propelled 155mm Howitzer (SP70) development.

3. FY 1979 Planned Program: Range extension, M185 cannon and M203 propelling charpe compatibility will continue. Iaitial
US participation in the SP70 program is planned. This effort will provide the US 155mm howitzers (M109 & M198) with identified
capabilities, i.e., 30 km range development of the soft recoil fixture will be continued. Both will assist in defining US
requirements for follow-on self-propelled howitzers. The 1light division direct support system (LDDS) program will develop
design concepts. In the fire control area work will be done to update the field artillery fire direction computer (FADAC)
supporting program and fire control components identified as a result of the testing of the Human Fngineering Labs Test Bed. The
FY 79 program reflects a significant increase in resources and effort in the follow-on self-propelled howitzer area while com-
pleting actions on the M109 series howitzer. These projects will allow the US to maintain a quality advantage over the Soviet
forces in self-propelled howitzers.

4, FY 1980 Planned Program: Acquisition of SP70 prototype and evaluation upon receipt will increase the level of work in

the future self-propelled howitzer area. LDDS design will be finalized and work will begin on initial prototypes. llpdate of
FADAC-related programs will continue.
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Program Element: #6.36.29.A
DoD Mission Area:
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Project: #0285 Title: Field Artillery Cannon Systems (NATO)
Program Element: #6.36.29.A Title: Field Artillery Cannon System
DoD Mission Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs

A. DETAILED BACKGROUND AND DESCRIPTION: The FY 1979 funding will purchase Trilateral Federal Republic of Germany (FRG), United
Kingdom (UK), and Italy (IT) developed self-propelled Howitzer for the 1970's (SP70) system and related support. Delivery is
estimated in early FY 1981. Technical and operational testing and evaluation will be conducted by the material developer, US
Army Armament Research and Development Command (ARRADCOM) supported by US Army Test and Evaluation Command (TECOM) and the user,
US Army Training and Doctrine Command (TRADOC) supported by US Army Operational Test and Evaluation Agency (OTEA) and US Army
Field Artillery Board (USAFAB) to objectively define the performance of the SP70, Reliability, availability and maintainability
(RAM) data will be an objective of all testing. Technical performance and human factors data will be compiled as will operational
characteristics such as range, rate of fire, survivability and doctrinal compatability. This data will then be used to compare
the SP70 to the fielded M109 series and prototypes and their components being developed in Project D008, This approach will ensure
that the best of the Trilateral and US weapons components are in the US Army's follow-on self-propelled howitzer when it enters
engineering development in the mid 1980's. The resulting system will have NATO commonality of some components and consumable
items and may be a version of the SP70. This prototypes testing will also provide the hardware for demonstrations of US

ammunition compatiability testing in the SP70.

B. RELATED ACTIVITIES: This project i1s related to Project D008, Field Artillery Weapons Development and D473, Artillery Fire
Control of the parent Program Element; PE 6.36.29.A.

€. WORK PERFORMED BY: US Army Armament Research and Development Command (ARRADCOM), Dover, NJ; Project Manager ~ Cannon
Artillery Weapons Systems (PM-CAWS), Dover, NJ; US Army Test and Evaluation Command (TECOM), Aberdeen, MD; ARRADCOM, Aberdeen -
MD; ARPRADCOM, Watervliet, NY; US Army Operational Test and Evaluation Agency (OTEA), Falls Church, VA; US Army Fleld Artillery
Board (USAFAB), Fort S111, OK; and US Army Training and Doctrine Command (TRADOC), Fort Monroe, VA.

D. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: Not Applicable.

2. FY 1978 Program: Not Applicable. (Administrative and protocol actions were initiated to gain an opportunity for the US
Army to participate in the NATO Self-propelled 155mm Howitzer (SP70) development.)

3. FY 1979 Planned Program: This project was included in the newly established Program Element (PE) 6.36.29.A to identify
the funds and the items that were clearly related to the US Army and NATO, This project is structured to maintain the identity
of the work which will be coordinated with other tasks, D008 and D473, in P.E. 6.36.29.A. The FY 1979 funds will allow the
US Army to join the Trilateral nations in a cooperative development plan. The Army is currently negotiating the terms of its

participation. Depending on the outcome of these actlons specific details to ®include the costs of SP70 prototypes will be

429

-y




A R s B A 3, 1. 0. A S s s s ol bl & b i 1 o 5 gl P s e

Project: #0285 Title: Field Artillery Cannca lystems (NATO)
Program Flement: #6.36.29.A Title: Field Artillery Cannon Systems
DoD Mission Area: #413 - Fire Support Budget Activity: #4 - Tactical Programs

finalized in March 1978, The FY 1979 funding represents the cost of one to two systems and necessary support., Once delivered,
estimated by early 1981, the self-propelled Howitzer for the 1970's (SP70) system will undergo technical testing and evaluation
by US Army Armament Research and Development Command (ARRADCOM) supported by US Army Test and Evaluation Command (TECOM) and
operational evaluation by US Army Training and Doctrine Command (TRADOC) supported by US Army Operational Test and Evaluation
Agency (OTEA) and US Army Field Artillery Board (USAFAB). The results of these tests coupled with project DONB will be the

i basis for US requirement and design of the US Army's follow-on self-propelled howitzer which should enter Engineering

| Development in the mid 1980's.

4, FY 1980 Planned Program: All known and necessary funding for the acquisition of the SP70 system will be completed.
Testing to be initiated in early 1981 will be funded under Project DOOS.

| 5. Program to Completion: Not Applicable.
6., Major Milestones Date
“M Reply from Joint Management Board 2QFY78
£ Draft Memorandum of Understanding (MOU) 3QFY78
, on SP70

Sign MOU on SP70 1QFY79

Contract for Prototype SP70 Systems 1QFY79
.m Delivery of Prototype SP70 Systems 2QFY81
3 Begin Developmental and Operational 2QFY81

type testing
| Development Acquisition In-Process Review 2QFY82
3 (DEVA-IPR)

7. Resources

Additional Total
to Estimated
FY 1977 FY 1978 FY 1979 FY 1980 Comp letion Cost
RDTE, A: Funds 0 0 5000 0 Not Applicable Not Applicable
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FY 1979 RDTE CONGRESSIONAL SUMMARY

Program Element: #6.37.05.A Title: Physical Securit
DoD Mission Area: #447 - Physical Security Budget Activity: 4 - Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 0 0 3500 3500 Continuing Not Applicable
DK82 Physical Security 0 0 3500 3500 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: Objective is to conduct advanced development of a Tri-Service family of interior
physical security sensors, exterior lighting, barriers, and ancillary equipment that will operate worldwide, enabling military
commanders to tailor physical security systems to protect assets, installations, bases, facilities, personnel and the rear area of
deployed forces. Physical security equipment is required to better protect weapon systems and critical areas including arms rooms
and storage facilities, Significant manpower savings are practical when adequate detection systems are installed. The Department
of Defense uses more than 16,000 personnel daily just to guard nuclear facilities. DNevelopment is directed toward satisfying
requirements for a Facility Intrusion Detection System (FIDS) and for a Fixed Installation Exterior Perimeter Sensor System
(FIEPSS). All developments are aimed for satisfying Tri-Service requirements.

C. BASIS FOR FY 1979 RDTE REQUEST: Accomplish advanced development of components to provide additional capabilities for the
Facility Intrusion Detection System (FIDS) in full scale development under Program Element #6.47.18.A, Physical Security, and
initiate exterior lighting and barrier subsystem advanced development. Components wili be procured and evaluated in-house to
demonstrate concept feasibility. Items to be procured include a response/deterrent subsystem, cargo security and locking
devices, a radio frequency (RF) data link, and a duress sensor. A Validation In-Process Review will be conducted in 2nd quarter,
1979 on the following items entering full scale development: Surveillance devices, Personnel Identification Elements, Remote
Display Capabilities, Control, Communication and Display Subsystems, and high security locks, safes, and containers.

D. OTHER APPROPRIATION FUNDS: Not Applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: Objective 18 to conduct all design, development, test, and evaluation required to
provide the technological base and establish the concept feasibility necessary to proceed into engineering development of complete,
integrated physical security systems to protect materiel, bases, facilities, installations, and personnel against theft, sabotage,
or espionage. Developments will be directed towards satisfying the Navy, Air Force and Army's Materiel Need (MN) for an interior
security system (Facility Intrusion Detection System (FIDS)). Approach is to provide overall system overview via a "Systems
Analysis and Control" task and to develop, under a number of other tasks, (1) sensors, including penetration, motion, item
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Program Element: #6.37.05.A Title: Physical Security
Doh Mission A -a: #447 - Physical Security Budget Activityv: {#4 - Tactlical Programs

removal, duress, and contraband; (2) electronic data links, data link security supervigsorv compoments, and centrallzed data
processing components; (3) alarm display, monitoring, and readout components; (4) physical or psychological deterrent devices;
(5) devices to protect cargo in depots or in transit by truck, rail, or ship; (6) standardized high security weapona containers;
and exterfor lightiag and barrier subsyatems; and (7) interfaces necessary to integrate exterior sensors developed by the Alr
Force and potentially shipboard security equipment components adopted by the Navv. In addition, there will be a continuing
evaluation of commercial physical security equipment as well as those {tems that might he developed by other government agencles,

F. RELATED ACTIVITIES: This program leads into Engineering Development Program Element 6.47.18.A, Physical Security. The

Interim Facllity Intrusion Detection System is being developed under that program element to provide interior intrusion detection
systems to all Department of Defense (DOD) elements. Related are the Army's Remotely Monitored Battlefield Sensor System (REMBASS)
tactical sensor program, and the Alr Force's Base and Installation Security System (BISS) exterior physical security program. Also
related is the Army's Required Operational Capability for a Fixed Installation Exterior Perimeter Sensor System (FIEPSS). 1t is
planned to satisfy the Army exterfor requirement with the BISS program. Close coordination with REMBASS and BISS is heing accomp-
1lished to assure utilization of related technologies and developments and to prevent duplication of effort. Coordination I8 accomp-
1ished by memberships of joint working growps and by attendance at other service and department meetings. The DOD Physical Security
Equipment Action Group monitors and coordinates the development and acquisition of physical security equipment by all gervices. The
Department of Army single point of contact is the Project Officer for Physical Security Equipment (POPSE) who monitors and coordi-
nates the development, acquisition, integrated logistic support and installation of physical security systems.

G. WORK PERFORMED BY: The US Army Mobility Equipment Research and Development Command (MERADCOM), Fort Belvoir, VA {s assigned
responsibility for Physical Security Research, Development, Test and Evaluation (RDTE). Other Covernment agencies currently in-
volved are the US Army Test and Evaluation Command, Aberdeen, MD, and the US Armv Natick Research and Development Command

(NARADCOM), Natick, MA for development of secure containers. Major contractors are lLaBarge Electronics Division, Tulsa, OK; GTE

Sylvania, Mountainview, CA, and Aritech, Inc., Boston, MA.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS :

1. FY 1977 and Prior Accomplishments: Advanced development in pursuance of the approved Materiel Need for the Facility
Intrusion Detection System (FIDS) was initiated during FY 1974 under PE 6.37.19.A, Spectial Purpose Detectors. A development
plan was completed, concept formulation was demonstrated, and a Concept Feasibility In-Process Review was condicted in Jume
1974. The In-Process Review authorized full scale development of a Basic FIDS and continuing Advanced Development of an Advanced
FIDS. During FY 1976 an analysls of physical security requirements was conducted including attack and threat scenarios, site
functional requirements, and site parameters to insure development of physical security svstems meeting Loth materfel and user
requirements. The Engineering Development models of the FIDS sensors, power supply, and control, commmication, and display
subsystem (CC&DS) were tested and evaluated. Based upon this, the CC&DS was completed, reconfigured and rebuilt. The CC&DS
can interface with both military and commercial seasors. Contracts were prepared and awarded for the Development Test 11/
Operational Test IL (DT IT/OT I1) models. In the cargc protection area, package alarms, vehicle trackers, electronic and
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Program Element: #6.37.05.A Title: Physical Securit
DoD Mission Area: #447 - Physical Security Budget Activity: #4 - Tactical Programs

optical tagging techniques and remotely activated vehicle alarms were surveyed to determine suitability for use in a
Facility Intrusion Detection System. In the equipment evaluation area, the major effort was in the evaluation of commercial and
military equipment for use in FIDS. Countermeasure techniques were Investigated and the thireat reassessed.

2. FY 1978 Program: Not Applicable.

3. FY 1979 Planned Program: A Validation In-Process Review (VAL IPR) will be conducted for advanced FIDS capabilities prior
to initiating Engineering Development of: survelllance devices, personal identification elements, and remote display capabilities.
An Advance Development (AD) program will be initiated for the FIDS radio frequency (RF) data communication capabilities, response/
deterrent capability, cargo security protection and highly secure locks and containers. In addition an Advanced Development effort
will be started in the area of lighting and barrier systems. The purpose of this effort is to identify items which can meet
military physical security requirements in the near range time frame and to identify improved lighting and barrier concepts which
require additional development before they can be implemented. A VAL IPR will be conducted for selected components of the lighting
and barrier subsystems. 7The ibcrease in funds is required to align this program with the Department of Defense effort to fleld a
single effective physical security system In the 1981 timeframe.

4, FY 1980 Planned Program: The AD Program for RF data communication capability, response capability, cargo security
protection and advanced locks and safes will be continued. Those lighting and barrier concepts identified as requiring additional
development effort will undergo a detalled study to determine appropriate means of incorporating these concepts into
demonstratable hardware.

5. Program to Completion: This is a continuing program. In FY81 and the outyears there will be a continuing effort to
develop physical security hardware which is capable of countering the ever increasing sophistication of the threat to military
personnel and property. Coordinated efforts with the other services will be directed towards integrating components/subsystems/
systems developed under this Program Element into a completely integrated interior/exterior physical security system for DOD.

433




FY 1979 RDTE OONGRESSLONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.06.A Title: Identification Friend or Foe (IFF) Developments
DoD Misslion Area: #444 - Tactical Combat Integration Budget Activity: #4 - Tactical Programs

A. BESOURCES (PROJECT LISTING): ($ in thousands)

Tot al

Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number _ Title Actual Estimate Estimate Estimate to Completion Custs

TOTAL FOR PROGRAM ELFMENT 1064 Shh 3463 7185 Cont inuing Not Applicable
D-243 Identification Friend or 1064 544 1463 3685 Cont {nufng Not Applicable

Foe (1FF) Developments
D-297 NATO 0 0 2000 i) Continuing Not Applicable
D-288 Common Reconnaissance, 0 0 0 3500 Continuing Not Applicable

Survivability, Target
Acquisition, Data Link
(CRSTADL)

B. BRLIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This advanced development (AD) effort 1s being performed to establish the
feasibility of Identification of Friend or Foe (1FF) techniques and equipments that can be used to satisfy the need of the Army
to identify ground targets in the Forward Combat Zone and aerial targets at both short and long ranges. The increasing ranges,
accuracy, and capability to detect targets through smoke and haze has increased the need for early identification and engagement
of foes. An identification capability is also required to increase the survivability of friendly forces in the turbulence of the
modern battlefield. The potential applications include ground-by-ground (tank-by-tank), alr-by-gromd (air defense), and
ground-by-air (tank-by-afrcraft). Common Reconnalssance, Survivability, Target Acquisition, Data Link (CRSTADL) is required to
provide a data link capable of operating in a high electronic countermeasures (ECM) environment in the 1985-1995 time frame.

C. BASIS FOR FY 1979 RDTE REQUEST: Work will be completed on a Tri-Service Study, for which the Army is the lead service, to
gain approval of a NATO cooperatively developed signal format, which will be used in the direct component of the NATO Future
Identification System. Development and acceptance of a gtandard signal format will ensure that the future identification systems
of NATO allies are interoperable. As part of a cooperative effort with the Federal Republic of Germany (FRG), the German developed
Battlefield Identification Friend or Foe (BLFF) equipment, Combat Active Passive Radar ldentification System (CAPRIS), will be
evaluated. A separate contract will be awarded for a study effort to define the configurations of BIFF equipment for various
weapon systems. In the area of noncooperative identification of alrcraft, a previously awarded computer simulation will be
completed, and approvals will be sought for procurement in FY-80 of an advanced development model for testing with the Improved
HAWK Air Defense System.
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Program Element: #6.37.06.A Title: TIdentification Friend or Foe (IFF) Developments
DoD Mission Area: {#444 - Tactical Combat Integration Budget Activity: #4 - Tactical Programs

=

D. OTHER APPROPRIATION FUNDS: Not Applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: The objective of this program 18 to establish the technical and operational feasibilfity
of equipments that can be used by weapon systems to positively identify as friend or foe targets they acquire and might attack.
In order to ensure that the battlefifeld identification systems that are developed by NATO allies in the future are interoperable,
e.g., a West German tank can identify American as well as other West German tanks as friends, a standard signal format 18 being
| jointly developed by NATO allies in fiscal year 1978. The Army was designated as the lead Service to develop this standard
| format, and in fiscal year 1979 i{s expected to test and ohtain approval, e.g., frequency allocation, of the signal. A
I Memorandum of Understanding i1s currently being processed by the Federal Republic of Germany (FRG) and the United States that
i will result in the exchange of the specifications of the FRG developed Combat Active Passive Radar Identification System (CAPRIS)
b | for American development specifications. If operational and technical evaluation of CAPRIS is favorable, advanced development (AD)
3 » models of CAPRIS will be procured for integration into US weapon systems. Ailr defense radars are currently equipped with the
cooperative MARK XIT Identification System. In fiscal year 1979, the Army plans to procure a development model of a noncooperative
interrogator that will not require a response from an aircraft to identify it as a friend. This system makes use of developments
! made by the Navy, and will be configured so that 1t can be integrated into the existing MARK XIT and augment information provided
1 by it. Development of the Conmon Reconnaissance, Surveillance, Target Acquisition Data Link (CRSTADL), a common modular data
1ink system which can be configured to meet specific system requirements for the post 1985 electronic countermeasure (ECM) threat,
will begin in FY 1980.

| F. RELATED ACTIVITIES: A Memorandum of Understanding is belng negotiated by the Office of the Under Secretary of Defense for
Research and Engineering with the United Kingdom for cooperative development of an improved version of the MARK XII, and with the
Federal Republic of Germany for receipt of the CAPRIS specifications. Services coordinate identification activities through a
coordinating group led by the Air Force.

{ G. WORK PERFORMED BY: Tn-house work is belng performed by the US Army Electronics Research and Development Command, Fort
| Monmouth, NJ. Contractors that are expected to actively participate in the battlefield Identification Friend or Foe (1FF)
3 development arc SCOPE Inc, Reston, VA; Hazeltine Corporation, Greenlawn, NY; Teledyne Electronics, San Diego, CA; American
Electronics Lzboratory, Bluebell, PA; and Texas Instruments, Dallas, TX.

,,J . PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: TIn conjunction with the Memorandum of Understanding with the United Kingdom on the
fuprovement of the MARK XIT, a Tri-Service plan to measure the electronic countermeasure (FCM) vulnerabilities of the MARK XII
was prepared. Demonstration of a Navy noncooperative signal processor with the MARK XIT system of the improved HAWK showed that
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Program Element: #6.37.06.A Title: TIdentification Friend or Foe (ILFF) Developments
DoD Miselon Area: 444 - Tactlcal Combat integratton Budget Activity: #4 - Tactical Programs

the overall weapon reaction time could be {mproved by more than 35%. Two battlefleld fdentification systems were fabricated for
conceptual evaluation. One system Interrogates with a laser and responds using the vehicle radio, the other used microwave
interrogation and response. In FY 1977 :he Army coordinated attendance of US representatives at the field demonstration of
Combat Active Passive Radar Identification System (CAPRIS) in the Federal Republic of CGermany.

2. FY 1978 Program: Serve as lead Service for development of the United States candidate for signal format of the direct
component of the NATO future identiflcation system. Measure electronlic countermeasure vulnerabilities of MARK X1I systems, and
determine corrective action. Perform design simulation of incorporation of noncooperative device into MARK XII.

3. FY 1979 Planned Program: Complete coordination necessary to arrive at acceptance of the NATO standard signal format.
Procure the developmental model of a noncooperatlive signal processor that is compatlible with the MARK XIl. In conjunctlion with
cooperative development of Cowbat Active Radar Tdenti{ffcation System (CAPRTIS) with the Federal Republic of Germany If initial
evaluations are favorable. The approximately $2.8 million increase in FY 1979 over FY 1978 is required to obtain models of the
CAPRIS for test and evaluation, and begin configuration studies for battlefield Identification.

4. FY 1980 Planned Program: Continue cooperative development of CAPRIS if operational and technical evaluation is favorahle.
Conduct Development Teat/Operational Test I (DT/OT 1) of noncooperative Identification Friend or Foe (IFF) gystem with tmproved
HAWK alr defense system. Tnitiate contract for models of the initial family of Common Reconnalssance, Survivability, Target
Acqulislition, Data Link (CRSTADL) common modules to meet advanced data link requirements and provide an evolutionary data 1link
growth concept.

5. Program to Completion: This Is a continuing program.
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FY 1979 RDTE CONGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.07.A Title: Communications Development
Dob Misslon Area: #443 - Tactical Communications Budget Activity: f#4 - Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 2917 2527 9754 13379 Cont inuing Not Applicable
Quantities r

Joint Tactical Information 850 3700 3700 Cont inuing Not Applicable
Distribution System
Development

Strategic Communications 1694 3373 4075 Continuing Not Applicable
Development

Tactical Communications 99 442 2330 Continuing Not Applicable
Development

Tactical Radio 274 2239 3274 Continuing Not Applicable
Communications System

* Quantity of diversified items.

B. BRLEF DESCRIPTION OF ELEMENT AND MISSION NEED: Advanced Development of communications equipment and systems is conducted in
this program to meet the strategic and tactical requirements of the Defense and Army communications systems. Emphasis is placed
on the conversion of strategic communications systems from an analog to a digital capability. The program provides the technology
to ensure that the next generation of communications equipment provides for the user a more effective and reliable data, voice,
and record copy capability. Specific problems being addressed which limit current equipment capabllities include; lack of
mobility, excessive setup/tear down time, system vulnerahility to jamming and Electromagnetic Pulse, cost, electromagnetic
spectrum congestion, and message handling time.

C.  BASIS FOR FY 1979 RDTE REQUEST: Continue Joint Tactical Information Distribution System development and initiate Advanced
Development contracts for Class 3 (manpack) terminals. Complete Advanced Development of a High Power Amplifier Tube required for
the digital tropospheric scatter program in support of the Defense Communications System. Continue contracts for development of
the Modular, Transportable, Recoverable Defense Communications System communication-electronics assets. Initiate Advanced
Development contract for a Fiber Optic local Distribution system. Continue tactical antenna, vehicular intercom, and audio
transducer projects and initiate contract for development of a high power/low nolse radio frequency amplifier for tactical radios.
These single channel tactical net radfo ancillery equipment efforts will improve the performance of current equipment and provide
technical information and/or ancillery equipment for the Single Channel Ground and Airborne Radio System - Very High Frequency
(SINCGARS-V) .
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Program Element: #6.37.07.A Title: Communications Development

DoD Mission Avea: {443 - Tactical Communications Budget Activity: 14 - Tactical Programs

D.  OTHER APPROPRIATION FUNDS: Not Applicable,
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and acquire an integrated Communication, Navigation, Identification System which is secure and Jam resistant. This system is a
candidate for the Army's requirement for a short response time Communicatlons, Navigation, and Tdentification System to support
tactical command and control systems. In Strategic Communications Development, the primary emphasis 1s on conversion of the
Defense Communications System to an all digital network and to interface Army communications systems with this network. Specific
tasks include developlng equipment in the areas of Digital Transmission, Data Terminals, Systems Control, and Digital Access Area
Switch System. In Tactical Communications Development, the primary tasks are for Advanced Development of Subscriber Equipment,
and Trunk and lLoop Transmission Devices. The main thrusts are the development of the Tactical Automatic Messge Entry Equipment
which will automate the tactical communications center and thereby decrease the writer to reader time of narrative message
handling; and the development of Fiber Optic Cables to eliminate the present vulnerable, costly, and unwieldy wire and cable
communications systems. Advantages of millimeter wave transmission (low probability of interception, low power, wideband
k| capabiiity) will be used in a new line of lightweight tactical radios with signal hiding capability. Additionally single

channel net radfos, less Single Channel Ground and Alrborne Radio System - Very High Frequency (SINCGARS-V), and their ancillery

equipment are developed to improve the current capability and to provide ancillery equipment development information to Program

Element 6.37.46.A, SINCGARS-V.

F. RELATED ACTIVITIES: FExploratory Development for this program is conducted in Program Element 6.27.01.A (Communications
Electronics). As developments in this program proceed into FEngineering Development, Program Element 6.47.01.A (Communications
Eugineering Development) applies. All efforts are closely coordinated with the efforts in Program Element 2.80.10.A (Joint
Tactical Communications Program) and 6.37.46.A (SINCGARS-V). Coordination is accomplished by Department of Army reviews, through
exchange of technical reports, and attendance at scientific meetings.

G. WORK PERFORMED BY: Contractors include: Varian Associates, Palo Alto, CA; Collins Radio, Dallas, TX; Hazelfine Corporation,
. Greenlawn, NY; larris Corporation, Melbourne, FL; Corning Glass Works, Corning, NY; Cincinnati Electronics, Cincinnati, OH; and
Slignatron, Lexington, MA. In-house developing agencies are US Army Communications Rescarch and Development Command and the US
Army Communicatlons System Agency, both of Fort Monmouth, NJ.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS :

! 1. FY 1977 and Prior Accomplishments: Participated in studies related to Army application of Joint Tactical Information

3 Distribution System. Awarded concept development contracts for the Class 3 Joint Tactlcal Tnformation Distribution System
terminal for manpack and missile applications. Advanced Developmental models of the Tactical Automatic Message Entry Device
were successfully tested In an Furopean Field exercise and showed that the device can replace nine teletypewriters and operators,
and reduce message procegsing time by 70 percent. A Letter of Agreement for Optical Cable Transmission Systems was approved by
the combat developer in order to initiate Advanced Development. Fleld tests for a 38 gigahertz millimeter wave radio were
{nitiated. Advanced Development of an efficient, velfable High Power Amplifier Tube and Adaptive Antenna Control System, both
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Program Eiement: #6.37.07.A Title: Communications Development
pob Mission Area: {#443 - Tactical Communications Budget Activity: #4 - Tactical Programs

for digital tropospheric scatter application, was completed. Prepared for award of contract on the Access Area Digital Switch
System. Continued efforts on a low profile vehicular antenna for armor vehicle application, a transceiver multicoupler to
reduce the number of radiating antennas, a noise cancelling microphone for use in tanks, capacitive tuning element for greater
antenna efficlency and initiated development of a vehicular intercom system.

2. FY 1978 Program: Congress deleted FY 1978 funds for Joint Tactical Information Distribution System, pending completion
of Alr Force development which has been accomplished. Arwmy plans, with Congressional approval, to utilize unobligated FY 1977
funds to sustaln the program office in FY 1978 while reprograming for FY 1978 funds to permit continuation of concept development
contracts to completion, determination of a solution to the need for a Tactical Information Distribution System, and to achieve
Jolnt Service interoperability. Complete testing of Adaptive Antenna Control System and Amplifier Tube. Initiate contracts for
a design plan for the Access Area Digltal Switch System and Amplifier Tube. Initiate contracts for development of modularized
transportable Defense Communications System Facilitles designed for rapid deployment and recoverability. Continue prior efforts
and monitor established contracts for Single Channel Radio ancillery devices. In particular, the Intercom effort is essential
for Single Channel Ground and Afrborme Radio System - Very Hlgh Frequency (SINCGARS-V) and has to be avallable for SINCGARS-V
test and evaluation.

3. FY 1979 Planned Program: Initfate Advanced Development in the Tactical Information Distribution System arena for the
Class 3 (manpack) terminal. Conplete Advanced Development of the Amplifier Tube. Integrate results of the Adaptive Antenna
Control System and Amwplifier Tube and prepare specifications for future Engineering Development. Continue contracts for
modularized transportable, recoverable equipment. Complete contracts for competitive development of designs for Access Area
Digital Switch System. Initiate Advanced Development contract for Fiber Optic Local Distribution System. Complete Outline
Development plan and initiate contract for a Long Haul Fiber Optic Cable System. Prepare a Letter of Agreement for millimeter
wave radlo. Continue developments started In prior years and test two prototype vehfcular intercom systems and select one
intercom system for advancement into Engineering Development. Increase in FY 1979 funds over FY 1978 is due to increased
contractual efforts.

4. FY 1980 Planned Program: Centinue effort on Tactical Information Distribution System Class 3 (manpack) terminal
development and Army applications effort. Inftiate contracts for digital tropospheric scatter upgrade using Adaptive Antenna
Control System and Amplifier Tube. Complete contract for concept development for Data Terminal, test alternate power source
systems, systems control devices, and modularized configurations for transportable, recoverable equipment. Develop test bed
and test candldate systems for Access Area Digital Switch System. Contract models of the Fiber Optlc Local Distribution system
will be fleld tested with the AN/TTC-39 Joint Tactical Communications Program Switch. Contract development will start on the
Long Haul Fiber Optic Cable System. Prepare specifications for the millimeter wave radlo. Continue with vehicular intercowm,
and audlo transducers, and other ancillery equipment from previous year effort.

5. Program to Completion: This 1s a continuing program.
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FY 1979 RDTE CONCGRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.11.A Title: Adircraft Electronic Warfare (EW) Self-Protection Equipment
DoD Mission Area: #445 - Electronic Warfare/Counter C3 Budget Activity: #4 - Tactical Programs
A. RESOURCES waounnﬁ LISTING): ($ in thousands)
Total

Project FY Y977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Es to Completion Costs )

TOTAL FOR PROGRAM ELEMENT . Continuing Not Applicable

1
DB52 Alrcraft Survivability Continuing Not Applicable
Equipment (ASE)

D653 Aircraft EW Self-Protection Continuing Not Applicable

(AEWSP) Equipment

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This program element (PE) develops the technology and supports the systems
engineering/effectiveness efforts which will provide US and allied aircraft with the needed protection or staying power to
counter the known and changing threat air defenses. The technical feasibility/military potential is established for passive
and active countermeasures (in prior years, active and passive were separate PEs 6.32,08.A/DB52 and 6.37.11.A/D653) against
infrared, optical, laser and/or radar-directed threats. The program is the continuation of an urgent, deliberate, proven
approach directed to achieve the survivability required to accomplish the attack, assault, and special electronic mission
alrcraft (SEMA) mission requirements. The program was structured to eliminate Service duplication and to reflect the Army's
responsibility of the Tri-Service Memorandum of Agreement teached in 1977. This program responds to the Required Operational
Capability (ROC) for Aircraft Survivabllity Equipment (ASE). ASE is needed for both current and developmental Army aircraft
in order to accomplish combat missions. ASE increases combat effectiveness by reducing or eliminating the ability of threat
alr defense systems to detect, hit, damage or destroy Army aircraft.

C. BASIS FOR FY 1979 RDTE REQUEST: The principle component efforts are directed at Development Test (DT)/Operational Test (OT)
1 for optical warning, location and detection (OWL/D) equipment; initiating advanced development of an advanced surface-to-

air missile (SAM) countermeasure jammer for special electronic mission aircraft (SEMA); and completion of light shade of
(desert/arctic) laser countermeasures investigations. Threat exploitation and infrared measurements and effectiveness
evaluations for required infrared suppressor and jammers will continue. The increase funding reflects Under Secretary of
Defense for Research and Engineering (USDRE) and Army interest in providing countermeasures for SEMA.
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Program Element: #6.37.11.A 3 Title: Aircraft Electronic Warfare (EW) Self-Protection Equipment
DoD Mission Area: #445 - Electronic Warfare/Counter C Budget Activity: #4 - Tactical Programs

D. OFMER APPROPRIATION FUNDS: Not applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: This program element (PE) combines two advanced development (AD) projects managed

by the Army Project Manager for Aircraft Survivability Equipment (PM-ASE) in FY 1979: PE #6.32.08.A/DB52, Aircraft Survivability
Equipment (ASE); and PE #6.37.11.A/D653, Aircraft Electronic Warfare Seif-Protection (AEWSP) Equipment. Both projects were
laltiated after the Soviets introduced the SA-7 shoulder fired surface-to-alr missile (SAM) in the Mideast. The objectives

of DB52 ASE concentrated on systems engineering, signature reduction, infrared (IR) suppression, effectiveness measurements

and evaluations, and ballistics hardening, or vulnerability reduction. Project D653 AEWSP developed warning devices and active
1R, optical and radar countermeasures. In 1972 the SA-7 was used against Army helicopters in Vietnam which were quickly equipped
(within 4 months) with IR suppressors and low reflectance paint developed under DB52 ASE. The success of the suppressors
provided credible evidence of tactical helicopters operating against surface-to-air missiles. This success, coupled with
demonscrations of the ability to jam almost any known IR threat missile (IR jammer) and to defeat any known tactical air defense
radar (radar warning receiver), formed the basis for expanding the ASE program in all technological areas as well as balancing
the funding in advanced development, engineering development and production. The objectives are maintained in the combined PE
and address the technology to counter threat systems which include all radar, infrared and optical/laser-directed weapons.

The resultant program established in 1974-75 is on schedule.

F. RELATED ACTIVITIES: This program is conducted in conjunction with PE 6.47.11.A, Aircraft Electronic Warfare (EW) Self-Protec~
tion Systems, also managed by PM-ASE, and PE 6.32.15.A, Joint Survivability Investigations, of which PM-ASE is the Senior Army
Representative. In 1977, the Services signed a Memorandum of Agreement outlining the following responsibilities for Tri-Service
development and production of the following aircraft EW self-protection (AEWSP) systems for helicopters and selected fixed-wing
aircraft: (1) Army: Radar warning receivers, radar jammers, infrared (IR) jammers for small helicopters, pulse doppler missile
warning detectors and laser warning receivers; (2) Navy: IR fammers for large helicopters, continuous wave (CW) radar jammers
and ultraviolet (UV) missile warning detectors; and (3) Air Force: IR missile warning detectors for fixed-wing and selected
large helicopters. International coordination is achieved through North Atlantic Treaty Organization (NATO), NATO Army Armaments
Group (NAAG) and Quadripartite Working Groups.

G. WORK PERFORMED BY: US Army Aviation Research and Development Command (AVRADCOM), St. Louls, Missouri; US Army Electronics
Research and Development Command (ERADCOM), Electronic Warfare Laboratory (EWL), Fort Monmouth, New Jersey; US Army Armament
Research and Development Command (ARRADCOM), Dover, New Jersey. Contractors: Sanders Associates, Inc., Nashua, New Hampshire;
ITT Corporation, Nutley, New Jersey; TRACOR, Inc., Austin, Texas; Hughes Helicopter, Culver City, California; Aerojet
Electrosystems Company, Cincinnati, Ohio; Riverside Research Institute, New York, New York; Calspan Corporation, Buffalo,

New York, Perkin Elmer, Norwalk, Connecticut; Applied Technology, Inc., Mountain View, California.
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Program Element: #6.37.11.A Title: Alrcraft Electronic Warfare (EW) Self-Protection FEquipment
DoD Mission Area: #445 - Electronic Warfare/Counter ¢3 Budget Activity: #4 - Tactlical Programs i e S

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: In response to the Soviet 5A-7 surface-to-alr missile introduced into Vietnam in
1972, infrared (IR) suppressors and paint were produced from advanced development (AD) models and applied to attack, observation
These were successful in reducling the effectiveness of the SA-7 virtually to zero and convincingly
In 1976, {mproved versions of these IR
Advanced development (AD) was

and utility helicopters.
proved that Army alrcraft could survive against sophisticated infrared (IR) wmissiles.
suppressors were flelded to front line US tactical aircraft in Germany, Korea and the United States.
completed and engineering development (FP) was initiated for IR suppressors for growth threats for the following aircraft: ONI-58

(FY 1975), OV-1 MOHAWK (FY 1975), AH-1 COBRA (FY 1977), RU-21 GUARDRAIL (FY 1977). IR jammers applicable to attack, observation

and utility helicopter including Al-64 and Uil-60 BLACK HAWK completed AD FY 1975; and doppler missile detector, FY 1977, An
advanced radar warning receiver, AN/APR-39(V)2, for special electronic mission alrcraft (SEMA), completed AD in FY 1976 as did

a dual purpose chaff and flare dispenser and tactical alrcraft radar Jammer. An optically designed flat plate canopy, which

gun glint, was completed and entered ED in 1975 for the AH-1 and Ol-58 afrcraft. An improved light shade of IR palnt

after an Alr Force development, wae initiated for ED in 1977 for SEMA. AD of the optical warning, location and detectfon

In summary, Aircraft Survivability Equipment (ASE) in each technological

reduced
modeled
(OWL/D) system and laser wacrning recelver started in 1976,

area is proceeding through AD as scheduled through FY 1977.

2. FY 1978 Program: The ASE AD program for FY 1978 will continue ballistic hardening of the AH-1S transmission. The OWL/D
gystem is scheduled for delivery for development and operational tests. The laser warning recelver (ILWR) will complete AD testing
and enter competitive ED. The LWR is compatible with and interfaces with the basic radar warning receiver (RWR), the AN/APR-39(V) 1.

In addition, IR field measurements and evaluations for ongoing IR suppressor and IR jammer programs will continue.

3. FY 1979 Planned Program: In FY 1979 test measurcments and infrared (IR) effectiveness evaluations will be conducted
for required ongoing IR development programs. Residual test and analysis for the optical warning, location and detection (OWL/D)
system will be conducted and the supporting development of the ultraviolet missile warning detector will be continued.
Exploitation of threat systems will be pursued for changes/improvements required primarily of radar alrcraft survivability
equipment and investigations will continue on laser countermeasures posed by threat weapons. Advanced development (AD) of
1ight colored low reflectance IR paint for desert and arctic operations will be continued. Development of a countermeasure
for advanced surface-to-air-mlesiles (SAM) such as the SA-4 will be initiated for special electronic mission alrcraft (SEMA).
This development has Under Secretary of Defense for Research and Engineering (USDRE) interest.

4. FY 1980 Planned Program: In FY 1980, signature measurements and effectiveness evaluations ard systems analysis
to support present fleet and BLACK HAWK, All-64, Advanced Scout Helicopter and their survivablility hardware developments will
Inftiate developments of advanced chaff expendable for speclal electronic mission aircraft (SEMA). Continue

be continued.
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Program Element: #6.37.11.A Title: Aircraft Electronic Warfare (EW) Self-Protection Equipment

DoD Mission Area: #445 - Electronic Warfare/Counter C3 Budget Activity: #4 - Tactical Programs

radar exploitation and advanced surface-to~air-missile (SAM) jammer development program. Countermeasures developments for antitank
gulded migsiles and optical jammers to complement optical warning, location and detection (OWL/D) systems will be initiated. In-
vestigate systems to counter beamrider missiles.

5. Program to Completion: This is a continuing program. The aircraft survivability equipment and electronic warfare self-
protection countermeasures advanced development programs respond to stated user requirements and threat documentation., The require-
ments and threats are reviewed on a continuing basis by the Aircraft Survivability Equipment (ASE) Permanent Steering Group (PSG)
with broad representation from the US Army Training and Doctrine Command (TRADOC) and US Army Materiel Development and Readiness
Command (DARCOM). Interservice review is accomplished in accordance with the Tri-Service Memorandum of Agr. t by the Joint
Technical Coordinating Group on Aircraft Survivability (JTCG/AS).
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FY 1979 RDTE CONGRESS1ONAI. DESCRIPTIVE SUMMARY

Program Element: #6.37.12,A Title: Mapping and Geodesy
DoD Mission Area: #446 - Navigation, Positioning and Related Budpet Activity: #4 - Tactical Programs

Systems
A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM FLEMEMNT 929 143 4282 4631 Continuing Not Applicable
Quantities Not Applicable

D580 Fleld Army Mapping 26 798 831 Continuing Not Applicable
D673 Field Army Surveying 1774 2000 Continuing Not Applicable
D862 Terrain Data Developments 0 210 300 Continuing Not Applicable
D144 Army Terrain Information

System 0 0 1500 1500 Continuing Not Applicable

B. BRLEF DESCRIPTION OF ELEMENT AND MISSION NEED: The objectives of this advanced development propram are to develop techniques,
software, and equipment for Army mapping, surveying, and military geographic intellipence activities in direct support of Field
Army tactical deployment of forces and weapon system operation. Major elements of the propram include the development of an Army

Terrain Information System, an An:lytical Photogrammetric Positioning System,| a Minlaturized Gyrocompass, Forward Area Survey
Equipment, and advanced components to upgrade the Topographic Support System. This program addresses present deficlencies in the
Army's capability to provide topographic data and field artillery fire control positioning in a timely manner, consistent with
rapid and effective combat operations,

C. BASIS FOR FY 1979 RDTE REQUEST: FY 1979 funds are required to: complete fabrication and testing of the prototype Analytical
Photogrammetric Positioning System; continue advanced development of special map products displaying geographic information
pertinent to combat operations; begin contract fabrication of the prototype Quick Response Multicolor Copler; initiate advanced
development of the Minlaturized Gyrocompass; and begin contractual development of the Army Terrain Information System (ARTINS).

D. OTHER APPROPRIATION FUNDS: Not Applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: The objectives of this program are the development of techniques, materiel, and equipment
to support rapid acquisition, processing and dissemination of position location, mapping, and other terrain data. These objectives
are in direct support of the tactical deployment of forces and the operation of weapons systems. This program element includes
work on the following systems: (1) development of a prototype Advanced Analytical Photogrammetric Positioning System (AAPPS)
which will rapidly provide accurate position coordinates of friendly units and target locations; (2) development of an Army Terraln
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Program Flement: #6.37,12.A Title: Mapping and Ceodesy
DoD Mission Area: {446 - Navigation, Positioning and Related Budget Activity: #4 - Tactical Programs

Systems

Information System (ARTINS), which will support and be an integral part of the Automated Tactical Data System for the Army In the
field and satisfy field commander requirements for terrain and topographic information; (3) development of a Quick Response Multi-
color Copier which will permit rapid reproduction of relatively small quantities of topographic products; (4) development of a
Factor Map Synthesizer which will speed up and simplify preparation of special topographic products In the field; (5) development
of an Advanced Map Update Capability to speed up and simplify map revisions in the field; (6) development and validation of
experimental specialized "topical" map products which will provide improved legibility and better understanding of terrain effects
on operations; (7) development of a Miniaturized Gyrocompass which will permit forward observers to obtain more accurate azimuths
and thereby locate targets more accurately; and (8) development of vehicle-mounted forward area survey equipment which will be
capable of meeting the essential requirements of the Position and Azimuth Determining System.

F. RELATED ACTIVITIES: The Army works directly with Air Force, Navy, and Marine Corps, and under the coordination of the Defense
Mapping Agency (DMA) and the Under Secretary for Defense Research and Engineering in the functional area of Mapping and Geodesy.
Specific related program elements are as follows: DMA Program Element 6,37.01.B, Mapping, Charting, and Geodesy Investigations
and Prototype Development; DMA Program Element 6.47.01.B, Mapping, Charting, and Geodesy Engineering Development and Test; Army
Program Element 6.27,07.A, Mapping and Geodesy; and Army Program 6.47.16.A, Mapping and Geodesy.

G. WORK PERFORMED BY: This program is the responsibility of the US Army Fngineer Topographic Laboratories (USAETL) at Fort
Belvoir, VA. The major contractors are: Litton Systems, Incorporated, Woodland Hills, CA; IDEAS, iIncorporated, Beltsville, Mh;
Bausch and Lomb, Rochester, NY; DBA Incorporated, Melbourne, FL; and Dell Foster, San Antonio, TX. Support for ARTINS software
development and mobility modeling are provided by the US Army Computer Systems Command, Fort Belvoir, VA, and the Army Engineer
Waterways Experimental Station, Vicksburg, MS, respectively,

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Acconmplishments: Initiated development of prototype special map products especially designed to support
infantry and alrmobile operations in hostile areas. Designed, developed and tested prototype Position and Azimuth Determining
System (PADS). Completed fabrication and testing of specialized map products which support battlefield sensor operations,
Completed testing, evaluation and trade-off analysis for jeep-mounted PADS, completed studies establishing feasibility of
helicopter-mounted PADS. Initiated advanced development of an in-house digital image correlation facility to support PERSHING 1T
target reference scene generation experiments, Completed fabrication and testing of initial set of experimental map products
for operations in built-up areas., Initiated contractual work for design and fabrication of experimental Advanced Analytical
Photogrammetric Positioning System (AAPPS). Completed component studies for development of a Forward Observer Vehicle (FOV) kit,
Initiated systems study and data elements dictionary compilation for Army Terrain Information System,
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2. FY 1978 Program: Advanced development of Quick Response Multicolor Copler will be initiated, Contractual work for
fabrication of AAPPS will be completed, and equipment testing will commence.

3. FY 1979 Planned Program: Initiate contractual development of applications programs and supporting software required for
validation of ARTINS advanced development model. Complete update of ARTINS data elements dictionary and finalize Outline Develop-
ment Plan, Complete documentation to support ARTINS engineering development, to include the Best Technical Approach (BTA) and a
Cost and Operational Effectiveness Analysis (COEA). Complete desfgn and fabrication of additional selected "toplcal™ graphics and
initiate field testing., Infitiate operational testing of cathode-ray tube-type map display to determine applicabllity to ARTINS.
Complete development testing of the Advanced Analytical Photogrammetric Positioning System (AAPPS)., Contract for design and
fabrication of a prototype Quick Response Multicolor Copier. An increase over the FY 1978 funding level is needed to start the
new tasks and fund contract development of the copier.

4, FY 1980 Planned Program: Procure hardware and software for Army Terraln Information System (ARTINS) advanced development
model, Complete software integration on ARTINS needed for Development Test/Operational Test (DT/OT) I, Publish Final ARTINS
data elements dictionary. Complete operational testing of CRT-type map displays and prepare documentation needed for initiation
of engineering development. Transfer development of the Advanced Analytical Photogrammetric Positioning System into engineering
development. Continue contract development of the Quick Response Multicolor Copier., Begin advanced development of a Factor Map
Synthesizer, a Forward Area Survey Equipment and a Miniaturized Gyrocompass for forward observers, and contract for development of
prototype models of each. Increase in funds for FY 1980 i1s needed to fund a full year on contract development of the Multicolor
Copier and to initiate the new tasks,

S. Program to Completion: This is a continuing program.
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FY 1979 RDTE CONGRESSTONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.22.A Title: Tactical Operations System (710S)
DoD Mission Area: #444 - Tactical Combat Integration Budget Activity: #4 - Tactical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
Number Title Actual Estimate Estimate Estimate to Completion Costs
TOTAL FOR PROGRAM ELEMENT 4240 6777 100 100 Cont inuing Not Applicable
Quantities Not Applicable
D494 Tactical Operations System 4240 6777 100 100 Cont inuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Tactical Operations System (TOS) 1s a computer assisted command and
control system which increases significantly, the capability of ground combat commanders and their staffs to manage the employ-
ment of Army combat power. Highly sophisticated automated intelligence and combat systems are being fielded to obtain information
needed by Corps and Division Commanders and Staff~ to see the battlefield more clearly to greater depth. The volume of required
fnformation generated by these systems is such that current manual procedures cannot meet existing requirements. TOS provides

the automated assistance required to collect, process, store, display, retrieve, and disseminate this volume of data quickly to
provide commanders accurate, up-to-date information on status, deployment and capabilities of friendly and enemy forces.

C. BASIS FOR FY 1979 RDTE REQUEST: Division level TOS is expected to transition to Engineering Development in January 1978.
Development of 1T0S at Corps level is expected to evolve from experience at division level. Requirements for Corps TOS are being
studied now by the US Army Combined Arms Command Development Agency. The 1979 funds allow the Project Manager, US Army Tactical
Data Systems to scope the Corps TOS plan for advanced development. Major milestones for Corps TOS will be determined in the
Army Systems Acquisition Review Council/Defense Systems Acquisition Review Council processing in early 1978.

D. OTHER APPROPRIATION FUNDS: Not applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: Advanced development for TOS at division level will be performed in this program

element (PE) through FY 1978. Division level TOS is planned to enter full scale engineering development in January 1978 and a
complete description of that effort is shown in PE #6.47.49.A, Project D197, Tactical Operations System. Development of T0S for
Corps will draw heavily on experience and data gained from the development of TOS at Division level. Requirements for Corps TOS
are currently being defined by the US Army Combined Arms Center, Fort Leavenworth, KS. Preliminary Corps TOS advanced development
functional requirements will be avallable in 1978 with requirement definition continuing.
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Project D197, Tactical Operations System. Corps TOS is expected to Interface with Division TOS; the Alr Defense Command and
Control System, AN/TSQ-73; worldwide communications systems; and intelligence produclng systems. Equipment being developed for
use in Division TOS and related activities to Division T0S will be related to Corps 105, The Project Manager, Army Tactical
Data Systems (PM ARTADS), will manage this program to preclude duplication of effort. PM ARTADS provides lialson with other
Services to ensure a continuous dialogue between system developers.

G. WORK PERFORMED BY: Overall coordination will be provided by Project Manager, Army Tactical Data Systems (PM ARTADS), US Army

Communication Research and Development Command (COPADCOM), Fort Monmouth, NJ. Contractors have not been selected for the Corps
TOS system.

H. PROGRAM >00021r~m==m24m'>zc FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: During the period 1964-1969, the Army developed an experimental TOS in Furope under
the direction of US Army Europe (USAREUR/7th Army) using commercial equipment and contractual personnel to evaluate the feasibility
and desirability of the TOS concept at Field Army and Corps levels. These experimeuts became known as EUROTOS. Based on results
from these tests, the Army directed its efforts toward the development of a system for the division and 1ts subordinate units. In
1970, hardware and software packages were moved from Furope to Fort Hood, Texas, and the experimental system was renamed the Devel -
opment TOS (DEVTOS). 1In February 1972, DA approved the TOS Systems Engineering Study (SES) which defined the hardware and soft-
ware gpecificatlons for the TOS Operahle Segment Aﬁumwg test bed and authorized the procurement of tactical flre direction system
(TACFIRE) hardware to satisfy the test bed hardware requirements. It was also determined that although TACFIRE hardware purchased
for TOSZ could be considered ED equipment, the software was not developed and the program was more accurately described as
advanced development (AD). At the time of the SES approval, the Army further decided that the T0S2 software would be developed
in-house by the US Army Computer Systems Command (USACSC). The software effort began in February 1972, and the T0S2 hardware
contract was awarded to Litton Industries in June 1972. The TOS Development Concept Paper (DCP) was approved by the Off fce of
the Secretary of Defense In September 1972. The FY 1973 effort was devored to the T0S? hardware fabrication and software
development. In June 1973, the first increment of the TOSZ hardware for Software Support System (S55) was delivered on schedule.
In FY 1974, the major effort continued to be the area of software development and completion of the hardware development contract.
In August 1973, Director of Defense Research and Enpineering was notified of an anticipated 9 month slippage of the software
acceptance milestone and a potential 3 month breach of the DCP schedule thresholds. A program review resulted in a revised
milestone schedule which slipped the program 9 months and a revised funding profile, which increased Phase I costs but kept the
total RDTE cost estimate constant. A revlised DCP was approved in June 1974. 1In October 1974, the TOS Operable Segment (T0S“)
hardware delivery was completed and accepted by PM ARTADS at Fort Hood, TX. Also in October 1974, the Army reevaluated the USACSC
capability to complete the design and production of the T0S2 goftware. This resulted in a 3 year contract for software development
assistance to Auerbach Assoclates, Incorporated Philadelphia, PA. Software development continued throughout FY 1975,
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The major thrust of FY 1976 was to continue TOS Operable Segment (1082) development and hardware Integratfon. In February
1976, Force Development Test and Evaluation, FM 120 was Initiated; however, it was suspended {n April 1976 due to software
problems. Following the suspension, the major emphasis during the July-September 1976 time frame was to improve the T0S2
software package in preparation for software/hardware integration testing to conduct development test/operational test (pr/or)
during FY 1977. Or 1 was conducted April-July 1977. Data was gathered for valldation of the TOS concept. Test data is belng
analyzed, cost estimates are being completed, and other analyses are being finalized for presentation to Defense System
Acquisition Review Council (DSARC) IL, scheduled for January 1978.

2. FY 1978 Program: ‘The DSARC will be conducted in January 1978 to review the program. Funds are programmed to implement
declsion for englineering development (ED) for Division T0S. All experimental work will be performed and the system will be ready
for full scale development. Equipment will be purchased for the software support center to upgrade software based on OT 1
results. Contracts for purchasing prototype hardware and software will be completed. Work willbegin on training and logistics
packages along with training publications leading to OT 11 in 1980. ‘The study of requirements and their definition for Corps
T0S will continue to be performed by the US Army Training and Doctrine Command.

3. FY 1979 Planned Program: The decrease in funds is due to Division 10S being continued in program element 6.47.49.A,
Tactical Operations Systems. The funds i{n FY 1979 allow the Project Manager, Army Tactical Data Systems (PM ARTADS), to plan
for Corps 10S development and begin scoping size of the development program and necessary resources.

4. FY 1980 Planned Program: Funding provides for PM ARTADS to continue planning for Corps T0S development and conduct of
technical feasiblllity analysis. Additional funds will be programmed if necessary based on requirements defined by US Army
Combined Arms Center, Fort Leavenworth, KS., during 1978. The cost and operational effectiveness analysis required operational
capabllity should be complete.

5. Program to Completion: This is a continuing program.
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FY 1979 RDTE

STONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.23.A Title: Command and Control
bobh Mission Ar

: #4644 - Tactical Combat Integration Budget Activity: f#4 - Tactical Programs

A. RESOURCES (PROJECT LISTING): (§ in thousands)

Total
Project FY 1977 FYy 1978 FY 1979 FY 1980 Additional Eatimated
Number Title Actual Est imate Estimate Estimate to Completfon Costs
TOTAL FOR PROGRAM ELEMENT 0386~ 8257 10984 19759 Continuing Not Applicable
D101 Integration of Army 10386 8257 10984 19759 Continuing Not Applicable

Tactical Data Systems

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The full combat effectiveness of the various automated tactical data systems
currently belng developed and filelded can only be realized by insuring interoperability between those data systems. To provice
the tactical commander with an accurate, up to date portrayal of the battle situation, data from many systems must be cowbined,
correlated and displayed quickly and accurately. These processes can only be accomplished {f the standards, methodologles,
procedures, and equipment required to establish data system interoperability are developed and implemented. This is required to
permit data generated by one system to be transmitted to and corvectly interpreted by other systems which further process and
correlate that data. 1In addition, the ever increasing costs beilng incurred in developing and maintaining the software for
emerging tactical data systems must be halted If those systems are to be cost, as well as operationally, effective. This program
pursues the goal of interoperability through the provision of a disciplined engineering approach, integrating the development of
Army tactical system interoperability efforts in a coherent total program directed towards enhancing the capabllity of the

ground commander in the execution of his command, control and coordination functions. This approach will ensure the attainment
of interoperability with a minimum of extraneous translation devices and special purpose software. This program pursues the goals
of reduced software costs and obtalning the latest low cost technology through adaption of existing commercial equipment and
development of common standardized automated data processing equipments, and higher order programing languages for use by the
Army's application system developers and project managers for major system programs, including 15Q-73 Missile Minder and Tactical
Operations System. The program content is coordinated imder the joint Service Research and Development Technology Panel to the
Office of the Secretary of Defense (0SD) Management Steering Committee, and as such is integrated, Interlocking and responsive

to Dob-wide deficiencies. New technology inftiatives with Army-wide payoff will be demonstrated; commercial technology will be
extended to satisfy requirements in military environments; and tactical computer-hazed components, including memories, interactive
displays and processing hardware will be {improved. FEfforts are specifically focused to provide tools and equipments to enhance
the capabllities and efficiency of programers and program managers, establish standardization whenever viable, and to explore
advanced archlitectures,

C. BASIS FOR FY 1979 RDTE REQUEST: Continue development of a computer emulation system. An emulation system Is needed to test

interface designs, interoperability, and software efficiency of Tactical Data Systems., The tesating of concepts using this emulation
test hed will reduce conaiderably resources presently required by operational system teats., FEmulation further reduces cost and
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Program Element: {#6.37.23.A Title: Command and Control

boD Misslon Area: {#444 - Tactical Combat Integration Budget Activity: #4 - Tactical Programs

time required in evaluating commercial technology for tactical applications. A primary effort will be the continuation of the
joint Service Military Computer Family (MCF) effort to standardize hardware and software capabilities among the Services. A major
FY 1979 thrust will be acceleration of new proven software advances utilization by program managers and defense contractors.
Quality enhancing tools for the standard tacrical higher order language (TACPOL) will be developed for use by the Tactical Fire
Direction System (TACFIRE), TSQ-73 (Missile Minder), and Tactical Operations System Project Managers in the development of more
responsive application programs. Requirements and costs for Interoperability and Interface design for battlefield computer
gystems and tactical information distribution systems will be fdentified and refined.

D. OTHER APPROPRIATION FUNDS: Not applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: Recent studies by the Army in coordination with the Department of Defense have established
that a major portion of the problems experienced in weapon system development is directly attributable to development and timely
delivery of software. This program, in support of a new defense program initiative underway to define and implement new software
policies and procedures, refines, evaluates, and applies new advanced software tools and techniques; instilling an engineering
discipline with vigor similar to that characteristic of hardware development programs. Further, it ensures Integration of Army
tactical data systems through a systems approach to develop and enhance components and subsystems (both hardware and software)

for integration into Army data systems. The installation and expansion of the Center for Tactical Computer Sciences
Teleprocessing Design Center for multiple system interoperability demonstrations through emulation is included in this program,

as well as the development, testing, and technology insertion of system elements having application to the famlly of tactical data
systems supporting the ground commander within the context of command and control. Technology equipment advancements accomplished
under this program are infused into ongolng automated system developments belng performed by Army developers, Including the
Tactical Operatlions System (TOS), TACFIRE, and PATRIOT Air Defense Missile Project Managers. Development of a standardized
software compatible famlly of military computers and a single set of standardized higher order languages, as well as other
technology iInitiatives in support of the objectives of the Department of Defense (DoD) Management Steering Committee for Embedded
Computer Resources, are also funded under this program.

F. RELATED ACTIVITIES: This program 1s related to the Tactical Operations System (6.37.23.A), the Tactical Operations System
(6.47.49.A), Communications-Electronics (6.27.01.A), Computer Information Sciences (6.27.25.A), and Automatic Data Processing
Equipment Developments (6.37.03.A). With the establishment of the US Armv Communications Research and Development Command, the
US Army Center for Tactical Computer Sclences is now responsible for Program Elements (PEs) 6.37.23.A and 6.37.03.A. These
programs have been combined under PE 6.37.23.A effective FY 1979. This PE, together with PEs 6,27.25.A (Computers and Information
Sciences) and 6.27.01.A (Communications-Electronics), and the other Service-related PEs - 6.27.21.N (Command and Control
Technology), 6.35.21.N (Surface Electronic Warfare), 6.27.02.F (Command, Control, Communications), 6.22.04.F (Aerospace Avionics),
and 6.37.28.F (Advanced Computer Technology) - constitute the DoD Software Science and Technology Program.
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G. WORK PERFORMED BY: Activities are the responsibility of the Tenter for Tactical Computer Systems, US Army Communications
Research and Development Command (CORADCOM), Fort Monmouth, NJ. Contractors performing work umder this project Include: Systems
Development Corporation, West Long Branch, NJ; Singer Iibrascone, Glendale, CA; Litton Induatries, Van Nuys, CA; Magnavox,

Fort Wayne, IN; and Control Data Corporatlion, Minneapolis, MN.

H. PROGRAM ACCOMPLISHMENTS AND FUTURE PROGRAMS:

1. FY 1977 and Prior Accomplishments: This project was initiated in FY 1972. Since that time, it has been used to: create,
enhance, and operate the Teleprocessing Design Center, a facility for systems interoperahility investigation and demonstration
based on actual emulation of tactical systems on a microprogramable multiprocessor system; develop a Digital Message Device, a
microprocessor-based fully militarized source data entry instrument for use by a varlety of tactical data systems, furthering
the Department of Defense (DoD) goal of standardization and common integrated logistics support; initiate development of a
{ Tactical Computer System for use as a stand-alone mllitarized processor or powerful computer-based tactical terminal for

generalized application; and initlate development on an all electronic Interactive Tactical Display System to meet group display
requirements. The Digital Message Device was developed competitively with two contractors participating in the advanced
development (AD) phase. The Tactical Display System (TDS), a project jointly funded and administered by the German Ministry
of Defence and the US Army, is currently progressing through the AD phase, with Litton Industries and Control Data Corporation
as developers competing with divergent but promising display technologies. The TDS will utilize symbology being developed by
2 the North Atlantic Treaty Organization (NATO) panel on automatic data processing (ADP) systems for command and control at echelons
| under national responsibility, (AC 225/Pamel XI1I), ensuring the correct interpretation of graphic representations by all NATO
members. Thie program also affords the Center for Tactical Computer Sciences the ability to continue systems engineering
support for developers in specialized computer-related areras, maintenance and support of the Telecommunications Design Facility,
and specialized efforts in system security.

3 2. FY 1978 Program: The Military Computer Family (MCF) FY 1978 effort is focused on development of a militarized emulator
& system for processing Tactical Fire Direction System (TACFIRE) software, system producibility and integration plans for multiple
module suppliers for selected Army and other Service tactical data systems, and instruction set planning and control for the
selected MCF standard architecture. Effort will continue on the joint German/US development of the interactive large area display
which, when completed, will permit the accurate transfer of graphic information from one point to another; a battlefield inter-
operability terminal design based on the Digital Message Device; test and evaluation of an intelligence analyst console; exten-
alon of the Digital Message Device into a miniterminal configuration, and the specification of a flexible Interface Message
Device. The integration of common support software and establishment of a support software control facility is included with
this program as well as the maintenance and technical services required to keep the Teleprocessing Design Center (THC) emulation
gystem in operation. The TDC will also be interfaced with the Advanced Research Projects Agency (ARPA) network for the purpose
of testing new concepts in information distribution and exchange. A militarized version of a commercial disk system will be
installed with the TDC to examine {its potential for use with tactical data systems requiring increased storage capacity,
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Interoperability testing of the Tactical Display System, Tactical Fire Direction System and other tactical data systems will be

continued, and the Teleprocessing Design Center system expanded as required. Through the systems engineering contract, support

in the specific areas of Interoperability planning and system scquisition guidelines will be furnished to developers. Development
! of a test bed will be initlated for evaluating the feasibility of retaining and transmitting technical, doctrinal, and

instructional material, normally furnished in hard copy form, through electronic media.

'3 3. FY 1979 Planned Program: The goal of the Military Computer Family (MCF) program is to develop a hardware architecture
i that permits the transfer of software from one technology generation to another in order to permit upgrading without sacrificing
software programs already written, and still provide for vendor competition and broad application. Efforts in FY 1979 will be
directed towards defining the degree of standardizatioa and examining the MCF's feasibility, concentrating on system producibility
3 and integration plans for additional standard Army prior generation systems and validation of form, fit, and function
] . apecifications for the standard Army architecture. The contract for Instruction set architecture planning and control will
B | continue and contracts for built-in test and security features will be initiated. Advanced development (AD) effort on the
3 Intelligent Family of Terminals, to include the Battleffeld Interoperahility Terminal and Intelligent Analyst Console, will be
| contlnued with special emphasis on achieving standard interfaces for incorporation into the MCF of processors for specified
: equipment. Design of the Interface Message Device will be finalized. 'The Teleprocessing Design Center (TDC) maintenance and
] services contract, support software integration control, and enhancement effort, Advanced Research Projects Agency (ARPA) network
;| test bed for information distribution system analysis, and existing fire control/operations/intelligence systems interoperablility
3 t agsessments, requirements asnd demonstrations will be carried out in concert with this program. Computer resource management
i ' standards and formal training to be conducted within Ammy training schools will be partially funded by D101 (Integration of
ARTADS)., Examinations of potential methods and media for preparing, presenting, and distributing technical, doctrinal, and
instructional data will be carrfed out using the TDC emulator as a test bed. Increased funding level in FY 1979 is due to
increased resources being provided to support the Army's MCF program and the consolidation of Program Element 6.37.03.A
; (Automatic Data Processing Equipment Developments) into this program.

4. FY 1980 Planned Program: 'The MCF programs for an updated tri-Service market survey of computers and terminals to
determine areas and quantities Involved in the MCF standardization effort, system producibility and engineering studies for
| additional members, architecture planning and standardization, instruction set planning and standardization, and built-in test
= and security systems planning will continue. The intelligent terminal family, ranging from handheld devices to large screen
, displays will be continued, as well as examination of smart microprocessor-driven peripheral devices, such as disk storage and
tactical cowputer terminals for incorparatfon into tactlcal systems. Special emphasis will be placed on microprocessor and buss
structure standards and controls to reduce proliferation and insure compatibility with the MCF program. The Interface Message
Device (IMD) development will be inltfated., The IMD will permit the conversion of data from one system into the form require? by
another system and the converse, thus providing a truly automated interface between two systems. Multiple sources will bhe
qualified for procurement of the more mature terminal equipment, such as the Battleflield Interoperability Terminal. TDC
maintenance and technical services contract, support software integration, enhancement, and control, tactical systems software
validation and interoperability efforts, and Army tactical Information distribution system planning and analysis will be continued.
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Special emphasis will be placed on the securlty aspects of new Information distribution systems. Efforts to provide policy,
procedures, and standards documents for system developers will continue. As the number of interfacing systems grow, more

complex and sophisticated interoperability exercises will be carried out. Experiments will continue, using the Tactical Display
System (IDS) emulator, to examine new electronic methods and media for distributing training and doctrinal materlals to the field.

5. Program to Completion: This is a cont inuing program.
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3 FY 1979 RDTE CONGCRESSIONAL DESCRIPTIVE SUMMARY

Program Element: #6.37.26.A Title: Combat Support Equipment
DoD Mission Area: #442 - Logistics/General Combat Support Budget Activity: 4 - Tactlical Programs

A. RESOURCES (PROJECT LISTING): ($ in thousands)

Total
Project FY 1977 FY 1978 FY 1979 FY 1980 Additional Estimated
. Number Title Actual Estimate Estimate Estimate to Completion Costs
1 TOTAL FOR PROGRAM ELEMENT 3568 3464 8486 16806 Continuing Not Applicable
| i DGOL Combat Engineer Equipment 1032 1394 4050 6000 Continuing Not Applicable
g ! DG14 Container Distribution
E | Equipment 505 354 490 900 Continuing Not Applicable
A DK39 General Support Equipment 339 364 916 1400 Continuing Not Applicable
” DK41 Petroleum, 011, and Lubricants
El | Distribution Systems 240 290 1208 3106 Continuing Not Applicable
i ” D428 Tactical Rigid-Wall Shelters 0 0 250 400 Continuing Not Applicable
D471 Camouf lage 1357 878 1022 3800 Continuing Not Applicable
| D526 Marine Oriented Logistics
Equipment 95 184 550 1200 Continuing Not Applicable

B. BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: The Army requires new and advanced logistical support equipment to meet the
b | requirements of ship-to-shore and over-the-beach resupply operations, as well as the requirements of deployed forces in support
of various military contingencies. In the event that port facilities are unavailable, commercial container ships must be assisted
by military equipment capable of off-loading and transporting containerized supplies. This program also provides the Army
with materiel that will increase the Army's tactical mobility and reduce the burden of logistic resupply through: a new family
‘of tactical bridging to provide improved capabilities for crossing rivers and other natural barriers, new water purification
equipment that can provide potable water more efficlently than can existing equipment, new equipment for handling fuel more
i efficiently from the tanker to the ultimate user in the forward area, new and more efficient environmental control equipment

(heating/air-conditioning), and enhanced survivability via new camouflage techniques to defeat enemy surveillance threat.

!
““ ! C. BASIS FOR FY 1979 RDTE REQUEST: Complete AD of a container transporter for over-the-beach operations, a low-temperature

] ! helicopter and vehicle fueling system and Total Environmental Control System (18,000/30,000 British Thermal Unit per Hour (BTU/H)).
! ,Continue AD of: new components for tactical bridging and related equipment for rapid access to and egress from such bridges;
I jcontainer handling items, electric heaters and air conditioners to meet requirements for controlled environments; water

;purlfication equipment; fuel storage and distribution items; camouflage hardware and techniques; tactical rigid wall shelters; and
1 i t logistics-over-the-shore equipment.
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Program Element: #6.37.26. Title: Combat Support Equipment

pob Misslon Area: #442 - Logistics/General Combat Support Budget Activity: #4 - Tactical Programs

D. OTHER APPROPRIATION FUNDS: Not Applicable.

E. DETAILED BACKGROUND AND DESCRIPTION: This program element supports the advanced development (AD) of various ftems which

are essential to enable the Army to provide the logistic and combat support functions during combat and contingency operations

to include: The capabilities for rapid combat engineer construction; resupply of increasingly greater amounts of containerized
cargo; mobile salt water purification units; environmental control for shelters and vehicles housing critical electronic equipment
and personnel in all climates; resupply of fuels and lubricants (POL), techniques and equipment to counter the surveillance
threats; tactical shelters to replace vans; and marine-oriented loglstics support {tems.

F. RELATED ACTIVITIES: Coordination to avoid duplication and provide program guidance is accomplishe