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FOREWORD

Nineteen ninety-one saw both the fortieth anniversary of the
establishment of a major Air Force Laboratory at Griffiss Air Force
Base, the Rome Air Development Center (RADC), and the first
anniversary of the redesignation of RADC as Rome Laboratory. The

year was eventful in many other ways as well. Rome Lab
technologies played a vital part in the stunning coalition victory
in the Persian Gulf. The most profound restructuring of the

organization in its history was accomplished smoothly and ahead of
schedule, as Rome Lab received formal designation as the Air Force
"superlab” for Command, Control, Communications, and Intelligence
(C3I). The continuing collapse of Soviet Communism, and the
resulting retrenchment in the United States defense establishment,
presented Rome Lab, and, indeed, the entire Science and Technology
community, with radically new challenges and significantly
decreased resources.

Yet, as readers of this volume will observe, change is not new
to this organization. 1In the final analysis, changes in structures
and programs are less important than the continuing commitment of
the Laboratory to advancing the state-of-the-art in the
technologies which give commanders the means to understand a
battlefield and employ their forces victoriously. While those
technologies have undergone repeated revolutionary advances, the
original RADC charter holds remarkably true after four decades,
calling for the organization "to accomplish applied research,
development, and test" in the use of electronics in such areas as
"detection, control, identification and countermeasures,
navigation, communications, and data transmission systems."

Many awards attest to the quality and productivity of the
Laboratory and to the dedication of its people. But the ultimate
proof lies in the hundreds of systems and other products delivered
to the fighting forces over the years which have been vital
elements in a technically superior Air Force and thereby helped
preserve the nation's security and the world's peace. The pages
which follow are full of examples of the talent, hard work, and
solid achievement of the men and women who have shaped Rome Lab's
proud heritage of excellence.

2

OHN M. BORKY
Colonel, USAF
Commander
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PREFACE

When portraying the history of any organization with an on-
going mission, the selection of chronological boundaries might seem
somewhat arbitrary. Even so, the completion of forty years of re-
search and development at Griffiss AFB under the Rome Air Develop-
ment Center (RADC)/Rome Laboratory was an especially noteworthy
landmark. Although RADC had just recently been renamed the Rome
Laboratory and was implementing a structural reorganization, the
ongoing work at the Laboratory continued to reflect the excellence
that its staff had always demonstrated. 1In preparing this brief
account, the Office of History seeks to recognize some of the many
notable achievements of the Rome Laboratory throughout its
existence.

The purpose and format of this study did not lend itself to
the use of footnotes and a formal bibliography, so a brief note on
the primary sources is in order here. The bulk of the information
came from the official organizational histories. Also valuable
were the annual RADC Accomplishments which were published by the
Center for many years. In addition to this material, historical
data was gleaned from a variety of documents on file in the
Laboratory archives.

This volume was the result of the contributions of many
individuals. Dr Thomas W. Thompson, the previous Historian, passed
on to his successor the idea of preparing a "forty-year history."
Staff members from every directorate assisted in tracking down some
of the more recent information, in particular many of the details
on the Laboratory's support to OCperation Desert Shield/Desert
Storm. Mr Mark Lomery and his Technical Resources Division,
especially the personnel in the Technical Photo Branch and the
Technical Illustration Branch, provided valuable, prompt support.
I am also indebted to those who reviewed the work in draft,
especially Dr Fred I. Diamond, Rome Laboratory Chief Scientist, and
Colonel John M. Borky, Rome Laboratory Commander. Colonel Borky
also provided the foreword. A special word of thanks goes to SSgt
David A. Byrd of the Office of History, who co-authored this
history and did the entire layout.

Lr'\_’:‘.cusion Tor T o
JOHN Q. SMITH NT.S ¢ ?-\1». J o
Historian DT
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1951

Approximately three years before the formal establishment of
the Rome Air Development Center (RADC), Griffiss AFB officially
received responsibilities from Headquarters, Air Materiel Command,
in the area of electronics research and development. The resources
would come from Watson Laboratories and the Middletown testing
units at Middletown, Pennsylvania. Personnel from Middletown
arrived at Griffiss AFB as early as 1948. On 6 July 1950, the
Senate Committee on Armed Services recommended the establishment of
an "Alr Force Electronics Center" at Griffiss AFB, New York.
President Truman signed the resulting bill on 26 September 1950,
and the transfer of Watson Laboratories to Griffiss AFB, beginning
on 29 November of the same year, was completed on 14
February 1951. Griffiss AFB was as— ~y . f. ° |
signed to the Air Research and Devel- :& /_ - M- e
opment Command on 2 April 1951. On 12  “osy
June 1951, RADC was officially estab- . .
lished. )

SENIOR LEADERSHIP

As of 12 June, Colonel Paul E.
Burrows, Griffiss AFB Base Commander, -
became the first RADC Commanding Offi-
cer. On 29 August, Brigadier General
Daniel C. Doubleday -- whose fourth
cousin, General Abner Doubleday, was
said to have created the game of base-
ball -- assumed command. Early in
General Doubleday's career, while he
was Group Communications Officer for ,
the historic 1lst Pursuit Group at
Selfridge Field, Michigan, he con- -
structed and equlpped a structure that was probably the flrst

. modern control tower to be used at an
Army Air Field.

Colonel Alvin L. Pachynski was
named the first Deputy Commanding
Officer. Colonel Robert C. Sexton
replaced Colonel Pachynski as Deputy
Commanding Officer on 27 August. Mr
Ralph Cole was named as the first
Technical Director -- the senior ci-
vilian position -- of RADC.
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ORGANIZATION
Mission

The mission of RADC was "to accomplish applied research,
development and test of electronic air-ground systems such as
detection, control, identification and countermeasures, navigation,
communications, and data transmission systems, associated compo-
nents, and related automatic flight equipment, in support of the
mission of the Air Research and Development Command." As the host
organization at Griffiss AFB, RADC also was tasked with providing
logistical and administrative support to tenant units and organ.-
zations.

Personnel and Facilities

Personnel Military personnel assigned to HQ RADC, as of 1
November, included 117 officers, no airmen, and one WAF. The top
civilian annual salary was under $9,500 (earned by only one
employee). The average (mode) annual income for civilian employees
at Griffiss AFB was between $3000 and $3500.

Off-Base Locations The District Engineer opened bidding for
the construction of off-base facilities at Verona and Floyd, New
York. The recently acquired tract of land at Verona covered 325
acres. The Floyd site would consist of a single building designed
to test communications equipment.

Forestport Tower The Forestport tower, a transmission antenna
used by RADC for low-frequency communications experiments, was
constructed. Depicted on the opposite page, the tower was 1205
feet high, compared to the Eiffel Tower at 984.25 feet and the
Empire State Building at 1250 feet.

Structure

RADC Headquarters Organizationally, HQ ARDC provided RADC
with a headquarters. The Center was to operate as a command
reporting directly to HQ ARDC. On 12 June, HQ ARDC had discontin-
ued the Headquarters 2751st Experimental Wing, Headquarters 3171st
Electronics Research and Development Group, and *the Headquarters
3151st Electronics Group. All personnel assigned to those units
were subsequently reassigned to HQ RADC.




Tower at Forestport
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RESEARCH AND DEVELOPﬁENT ACTIVITIES
Surveillance

AN/FPS-6 Long—-Range Height Findexr Radar The AN/FPS-6 radar,
developed at RADC, was the first long-range height finder radar
employed at all Semi-Automatic Ground Environment (SAGE) locations.
This system had a maximum range of 200 nautical miles and a height-
finding capacity of 75,000 feet within an angle limit of minus 2 to
plus 32 degrees.

AN/FPS—-7 Radar The AN/FPS-7 radar system was one of the first
stacked-beam systems to combine both the search and the height-
finding capabilities. Operating in the "L" band, this long-range
search radar was designed to perform ground-controlled intercept
functions.

Interference Blankers RADC provided interference blankers for
Moving Target Indicator (MTI) radar equipment. These blankers
furnished simultaneous rejection of ground clutter and pulse
interference signals when tracking moving targets.

Ground Surveillance Radar Set (AN/CPN-18) Acceptance of the
last remaining items for the AN/CPN-18 ground surveillance radar
set took place. This system included an S-band search system, an

' RADAR MOOULATOR MOD~12 APN-8

7 RADAR TRANSIMTTER T-205.CPN-1a

+ MCVING TARGET INOICATDN SROUS

4 RADAR RECEIVER GRTUP G- PN

S FOWER DeSTRIBUTION PAKEL 38 1WCPN-18
2 ELEICTROMIC MAPPiNG SROUP AN/GP-3
* INDICATON GROUP Od-i84/TPe-1 (PP1)

4 SMAE PARTS & STANCEY COMPONENTS
¥ MIRLIFIER-SOWER SUPSLY GROUP OA-
IR/ P-g (RENOTI NG AMPLIZIER)
& DMECTION FINOER GAOUP ANGRA-Y
i STANDAY iNDICATOR (#P1)

Drawing of Radar Set AN/CPN-18

automatic direction-finding system, moving-target indication, video
mapping, a land line remoting system which could handle up to four
indicators at two miles, and a 30 nautical-mile range installed on
an F-80 aircraft. An actual AN/CPN-18 is shown on page 5.
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Operational AN/CPN-18

Communications

Vehicular Applications of Forward Area UHF & HF Radios One
project involved the engineering application of forward area ultra-
high frequency (UHF) and high frequency (HF) radio sets with
provisions for a very high frequency (VHF) kit to be installed in
an air transportable 1/4 to 3/4-ton vehicle. The system would have
an eight-channel HF transmission capacity and an eighteen-channel
UHF capacity with volice and tone emission. Northeastern Engineer-
ing, lacorporated, the primary contractor, completed the construc-
tion of an experimental model for RADC in 1951.

Omni-Directional VHF Radio Range RADC completed a program to
provide a VHF radio range which would supply azimuth bearings to
alrcraft in all directions within range of the ground station.
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UHF Intermediate and Rear—-Area Ground-to-Air Radio Flight
tests of the AN/GRC-27 radio sets, designed for communication with
airborne sets, were completed. Testers concluded that it could
replace intermediate and rear—-area sets now using VHF.

Intelligence

Film Viewing Table RADC developed a viewing table designed to
enable analysts to view aerial reconnaissance imagery in roll film
transparency form.

Other

Microwave Broadband Tee Sections Sperry Gyroscope Co.
developed and constructed tees for all standard wavequide sizes for
the frequency range 2600 to 40,000 megacycles. RADC accepted the
Sperry tees, while the tee for the 1120 to 1700 megacycle per
second range were returned to contractor Sherron Electronics Co.
for rework, since it did not conform to Air Force specifications.

Broadband Transmission Line Adapters RADC accepted delivery
of two waveguide-to-type "N" adapters from Microwave Development
Laboratory. The broadband transmission 1line adapter series
developed under this program would cover the frequency range from
100 to 40,000 megacycles and would be designed to cover all
waveguide and coaxial sizes of lines in this frequency band.

Low-Power Dummy Loads Contracts were completed for 3/8 inch,
7/8 inch, and 1 5/8 inch coaxial dummy loads and for waveguide
dummy loads for frequency ranges 1120-1700, 1700-2600, and 2600-
3950 megacycles per second. All dummy loads had a voltage standing
wave ratio of less than 1.05.

Broadband Cavity-Type Frequency Meters RADC accepted
experimental models of broadband cavity-type frequency meters
covering ranges 550 to 1000 and 3950 to 5850 megacycles and final
models with ranges from 550 to 3950 megacycles from Polytechnic
Research & Development Co.

Command and Control

Unattended Ground X-Band Beacon Utilizing a receiver with an
80 megacycle bandwidth and a crystal-controlled transmitter, an X-
band ground radar beacon capable of handling high traffic was
developed. A production contract with Webster-Chicago Corporation
called for the procurement of 45 units.

Ground- Controlled Approach Radar An AN/CPN-4 radar set
capable of performing ground-controlled approach functions was
delivered to RADC for evaluation. 1In a somewhat related develop-
ment, Craig Machine, Incorporated was producing shelters for the
AN/FPN-16 ground-controlled approach radar.




AN/CPN-4 at Armed Forces Day Exhibit




1952

During the first six months of 1952, the current RADC
historian commented that the Center had moved into "high gear." 1It
was predictable that unsettled times would follow the transfer of
Watson Laboratories to Griffiss AFB and the establishment of RADC,
undoubtedly due in part to the need to fill so many personnel
actions and set up the necessary administrative functions of a
headquarters. By 1952, a degree of personnel stability and the
existence of the necessary foundation contributed to the Center's
increased efficiency.

On a different note, the annual
snowfall for the area during FY 1952
was 32.2 inches. This showed a sig-
nificant reduction from both the pre-
vious year's figure of 69.6 and the
even higher annual average (119.78
inches) for the past ten years. Even
the relatively low snowfall for the
current year might have been an ad-
justment for some of the employees of
Watson Laboratories who had relocated
to Griffiss AFB following the trans-
fer.

SENIOR LEADERSHIP

On 21 February, Colonel Alvin L.
Pachynski became Vice Commander, the
first such position established at
RADC. Concurrently, Colonel Robert C.
Sexton, who had been Deputy Commanding
Officer, was named Chief of Staff. On
27 July, Colonel Franklin K. Paul
became Vice Commander, replacing Colo-
nel Pachynski, who moved to a new duty
station. Colonel Paul assumed the
position of Chief of Staff, in addi-
tion to his other duties.

On 8 July, Mr Harry Davis re-
placed Mr Ralph Cole as the Technical
Director of RADC'S Electronic Develop-
ment Division. Mr Cole resigned to
accept a position with a private firm.
General Doubleday continued to command
the Center throughout the year.
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ORGANIZATION
Personnel and Facilities
Recruiting Advertisements To help alleviate a serious short-
age of civilian engineering employees, RADC contacted forty radio

and television stations to set up recruiting announcements as part
of a publicity program.

Manpower Statistics Total RADC personnel strength on 31
December was 3,020. As of 31 Augqust, the total number of personnel
assigned to HQ RADC included 93 officers, 91 enlisted, 932 graded
civilians, and 248 ungraded civilians. Totals for RADC (including
subordinate support units) were 197 officers, 753 enlisted, 1585
graded civilians, and 1396 ungraded civilians.

Watson Laboratory Sites Accountability for all Watson Labora-
tories sites in New Jersey was transferred from Griffiss AFB during
the first six months, with the exception of the Adamston location.

B—-17 Crash On 17 January, a B-17 aircraft, preparing to land
at Griffiss AFB, crashed about a half mile from the base. Two of
the crew were killed and five others were injured. A much more
serious disaster was narrowly avoided, since the site of the crash
was only a few hundred yards from the Rome Hospital and even closer
to an apartment complex.

Joint Use Agreement With Eastern Air Defense Force Unit 1In
February, the Commanding General, RADC, signed a Joint Use
Agreement between RADC and the Eastern Air Defense Force Unit.

Officers' Club Fire On 12 March, the Griffiss AFB Officers'
Club was destroyed by a fire. One officer, Captain John F. Gietl,
died in the blaze from asphyxiation.

Joint Use Agreement With Air Materiel Command Units On 19
June, General Doubleday signed a new Joint Use Agreement with Air
Materiel Command units on the use of facilities located at Griffiss
AFB.

New Runway Extension On 15 September, General Doubleday
officially opened a new runway extension, Runway 15-33, on base.
Colonel Franklin K. Paul, who had been the first pilot to land at
Griffiss AFB (when it was known as Rome Army Air Field), was the
first pilot to take off and land on the extended runway.

Verona and Floyd Test Sites Three radar sets (AN/CPS-3,
AN/CPS—-4, and AN/CPS-5) were installed at the Verona site. RADC
also acquired the radar test site at Floyd, located seven miles
east of Griffiss AFB.
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Building 102 Elements of the Electronic Warfare Laboratory
moved into Building 102 in December.

Structure

Subordinate Unit Discontinuations Effective 1 August, HQ ARDC
discontinued the HQ 6530th Air Base Wing, the 6530th Motor Vehicle
Squadron, the 6530th Communications Squadron, the 6530th Supply
Squadron, the 6530th Base Service Squadron, the 6530th Maintenance
Squadron, and the 6530th Installations Squadron.

Effective 10 November, the following units were discontinued:
HQ 6530th Maintenance and Supply Group, HQ 6530th Air Base Group,
6530th Air Police Squadron, 6530th Food Service Squadron.

Effective 10 December, the 6530th Flight Test Squadron was
discontinued. A Flight Test Division under the Deputy for
Operations assumed responsibility for flight operations.

RESEARCH AND DEVELOPMENT ACTIVITIES
Surveillance

Radar Operations Remoting System Motorola, Incorporated
provided a developmental model of this radar operations remoting
system to RADC, and it was installed as part of the Radar Data
Remoting Installation at Griffiss AFB. The equipment was developed
to accept data from a radar and convert it to a modulated radio-
frequency wave which could be transmitted by radio or cable.

Automatic Antenna Pattern Recorder Electronic Associates
delivered all contract items called for. Contract was for an
antenna pattern recorder to include a broadband superheterodyne
type receiver, a slow-sweep-speed, long-persistence cathode-ray
oscillograph, and a camera, for permanent recording of signal.

AN/MPX-7 Radar Identification Set RADC developed the AN/MPX-7
radar set. This equipment provided Mark X Identification Friend or
Foe (IFF) capability for bomb-directing radar systems.

Communications

Ground VHF-UHF GCA Communications Equipment In January,
Lavoie Laboratories delivered an experimental model and four
service test models of a VHF-UHF ground radio set for ground-
controlled approach (GCA) operations.

Communications Zone Indicator (COZI) Raytheon delivered the
first Communications Zone Indicator (COZI) propagation frequency
evaluation set to RADC. The equipment utilized backscatter of
transmitted pulses obliquely incident on the ionosphere to
determine the best operating frequency for a communications link.
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Ground-~-to-Air UHF Pack Set RADC conducted flight testing of
the AN/PRC-14 ground-to-air UHF pack set, developed for ground use

during amphibious and airborne operations with aircraft equipped
with the AN/ARC-19, AN/ARC-33, and AN/ARC-27 radios.

{
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Radio Set AN/PRC-14

Propagation Frequency Evaluation Set Raytheon Manufacturing
Company produced and completed a Propagation Frequency Evaluation
Set (AN/GPQ-3) for the Air Force. The purpose of this equipment

was to enhance reliability of high frequency communications
circuits.
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Navigation

Automatic Precision Approach Radar Gifillan Brothers, Inc.
constructed an automatic ground controlled approach system able to
handle six aircraft simultaneously. A flight test of the equipment
took place on 26 February.

Radio Direction Finder Federal Telecommunications Labora-
tories delivered the first production model of the AN/CRD-6
direction finder to RADC in April. The objective of the program
was the development of a radio direction finder which would operate
on any one of ten predetermined channels in the 225 to 400
megacycle band. The contractor completed seven more production
models in June.

Electronic Long-Range Navigation System A signal generator
SG-28/U produced by Browning Laboratories successfully passed all
service condition testing. The overall project was for the
development of three-station long-distance Loran navigation system
and two monitor stations.

Airport Surface Detection Equipment An airport surface
detection device, commonly referred to as taxi radar, was moved to
Idlewild International Airport, New York City, where it became
operational on 16 September. It was designed to aid controllers in
determining the location of aircraft in relation to stationary
objects on the ground.

Long Distance Radio Navigation (NAVAGLOBE) System RADC
accepted ten long-distance radio navigation (NAVAGLOBE) systems
from Federal Telecommunication Laboratories, Inc. This equipment
enabled pilots to determine position relative to the station by a
direct reading indicator installed on the aircraft.

Command and Control

Direction Finder Signal-to-Noise Improvement Kit In March,
Engineering Research Associates delivered a unit to be attached to
existing radio direction finders which would permit operation of
the equipment on signals obscured by noise. The equipment was
installed at RADC's Floyd site.

Reliability and Maintainability

Automatic Power Measuring Equipment Polytechnic Research and
Development Company delivered three field-type automatic power
monitoring devices to RADC for testing. Under another contract
Rutgers University constructed several power monitoring devices.
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Broadband Automatic Test Equipment A breadboard model of a
recording echo box was assembled. The ultimate goal of this
project was to study the instrumentation requirements of the entire
field of test equipment to determine the feasibility of making the
test equipment automatic.

Automatic Recording Echo Box

Other

AN/MSQ-1 and AN/MSQ-2 RADC developed the AN/MSQ-1 and the
AN/MSQ-2, which provided the first system designed for both bomb
scoring and bomb directing functions. The MSQ mobile Close Support
Control Set was able to guide and record missile flights, in
addition to its directing and scoring capabilities.




1953

Just as this year brought great changes to the United States
as a nation -- with the inauguration of a new Republican president
and the end of the Korean conflict, so it brought significant
changes in the mission and the internal organization of RADC.
Despite the fact that the senior leadership of the Center remained
stable during 1953, RADC added areas of mission responsibility and
underwent an internal reorganization of its research and develop-
ment functions.

Senior Leadership

Brigadier General Daniel C. Doubleday, Colonel Franklin K.
Paul, and Mr Harry Davis continued to fill the positions of
Commander, Vice Commander, and Technica% Director respectively
throughout the year.

Organization
Mission

Mission Statement The following responsibilities were added
to the RADC official mission statement: "1) Exercise responsibility
for systems planning and appropriate engineering coordination in
the field of USAF intelligence and reconnaissance. 2) Conduct
applied research and development on ground based intelligence
systems as directed. 3) Conduct applied research and development on
those components of airborne and ground based reconnaissance
systems that fall within RADC's technical areas of research and
development."

Facilities

New Ground Electronics Equipment Building On 5 February,
General Doubleday announced that work had begun to prepare for the
construction of a ground electronics equipment storage and overhaul
building at Griffiss AFB. Stock Construction Co., of Utica, was
contracted for the construction of the $1,413,000 facility.

Jervis Avenue Site RADC leased 955 acres, located about 2.5
miles west of Griffiss AFB where Gifford Road and the Rome-Taberg
highway intersected, at $3,870 per year for a new project known as
the Jervis Avenue site. The Center would use this site to test the
TRN-6, the FRN-12, and equipment for systems compatibility testing.

Newport Site The facility at Newport to be used for antenna
pattern mensuration was acquired. This site was located approxi-
mately 18 miles northeast of Griffiss AFB.

Logistical Support Agreements A Logistical Support Agreement
with Pope AFB, North Carolina, specifying logistical support to the
RADC Experimental Station at Cape Fear, Wilmington, North Carolina
was approved on 17 March, with ARDC approval on 8 April. A Logist-
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ical Support Agreement with Tyndall AFB, Florida, specifying log-
istical support to the RADC Experimental Station at Carrabelle,
Florida, was approved on 15 May, subject to final approval by the
parent commands.

Aerial Reconnaissance Laboratory Groundbreaking A ground-
breaking ceremony for a new Aerial Reconnaissance Laboratory took
place on 10 March. Stock Construction Co. was the construction
contractor for the three-story facility, with an estimated cost of
approximately $2,355,000.
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Construction of Aerial Reconnaissance Building
Structure

Internal Reorganization Along Divisional Lines On 1 January,
a new internal organization went into effect. Four divisions were
established: 1) Engineering Support Division, 2) Electronic Warfare
and Techniques Division, 3) Equipment Development Division, and 4)
Systems Division. A Plans and Operations Office provided overall
plans and policy guidance. A Human Factors Office oversaw human
engineering aspects of the RADC program. A Technical Direction
Office and an Administration Office both provided the services
implied by their names.




- 1953 - 17
RESEARCH AND DEVELOPMENT ACTIVITIES
Surveillance
Moving rarget Indicator Radar Two out of four equipment items
for the moving target indicator radar system were delivered and

accepted. They included a Video Pulse Generator and a Pulse Jitter
Tester.

Communications

Radio Noise Meter Converter RADC tested and accepted four
models of a Radio Noise Meter Converter. The Air Force approved an
extension of the developmental contract to include an integral
calibrator and an instruction booklet describing use of the
converter with standard commercial and military receivers operating
at ranges of 150 kilocycles to 1000 megacycles.

Telescopic Mast During the first half of the year, RADC
developed a telescopic antenna mast, to be carried on a vehicle,
for the AN/MRC radio set. The mast, shown on the following page,
could be extended to a height of 30 feet.

AN/GRC-47 Air Rescue Radio RADC dereloped the AN/GRC-47 air
rescue radio.

Command and Control

Project Two Wheels RADC completed the development of Project
Two Wheels, the AN/MRN-14, an air traffic control facility. This
facility, wused in support of the Korean conflict, provided
automated ground control capability.

Navigation

Radio Direction Finder (AN/CRD-6) Development of a radio
direction finder was completed, resulting in a ground-based and
air-transportable system capable of covering the frequency range of
225 to 400 megacycles. The equipment was designed as a homing
device at air bases, in addition to performing general radio
direction finding. It could indicate the direction from which a
signal was received within an accuracy range of three degrees.

Radar Ground Control Approach Unit Griffiss AFB installed a
new radar ground control approach unit on the flight line. The
unit was able to pick up aircraft within a 30-mile radius on its
screen.
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Telescopic Mast with AN/MRC-20 Radio Set
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Intelligence
Portable Infrared Detector With the addition of the intel-

ligence and reconnaissance mission to RADC's developmental
function, the Center developed a portable infrared detector.

Reliability and Maintainability

High Power Radio Frequency Dummy Loads Airtron, Incorporated
completed work on a contract for three jog-power "L"-Band dummy
loads for testing at RADC. This was part of an effort to develop
a series of high power radio frequency dummy loads to meet a
variety of specialized requirements.

Impulse\Interference Blanker Delivery of an experimental
model of an Impulse Interference Blanker designed for communica-
tions receivers to RADC for testing took place.

Antenna Pattern Analyzer (AN/URM-16) An Antenna Pattern
Analyzer was developed. The equipment consisted of a Radiation
Pattern Indicator, a Test Receiver, and accessory tuning units.

Antenna Pattern Analyzer
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The reassignment of Griffiss AFB from the Alir Research and
Development Command to the Air Materiel Command meant a shift of
RADC responsibility, as the Center 1lost its status as host
organization at Griffiss. The transition to tenant status meant
relying on the Rome Air Force Depot for support services normally
assoclated with installation host, and there would of necessity be
a time of readjustment. One of the last key events at the base
before RADC relinquished control was the Second Annual Air Force
World-wide Track and Field Events, hosted by Griffiss AFB on 18-19
June,

SENIOR LEADERSHIP

On 29 May, Brigadier General
Stuart P. Wright (whose nickname was
"Stud") assumed command from General
Doubleday. General Wright came to
RADC from Korea, where he had served
as the Deputy Commanding General of
the Fifth Air Force (Rear). General
Doubleday departed on 2 June to become
Commanding General of the Air and
Airways Communications Service, with
headquarters at Furstenfeldbruch,
Germany. On 27 October, General
Wright was promoted to the rank of
Major General.

On 30 September, Colonel Daniel
B. White became the RADC Deputy Com-
mander. Colonel Franklin K. Paul, who
had been the Vice Commander, was transferred to an overseas
assignment. Mr Harry Davis continued to fill the position of
Technical Director.

ORGANIZATION
Structure

Consolidation Congsidered On 23 March the Air Force revealed
potential plans to consolidate HQ RADC and HQ, Cambridge Research
Center at Bedford, Massachusetts. By 3 June, the consolidation
plans were suspended.

Elimination of Chief of Staff The position of Chief of Staff
was eliminated on 28 June.

RADC Becomes Tenant Organization On 1 July, Griffiss AFB was
assigned to Air Materiel Command instead of ARDC, and RADC became
a tenant organization. Due to this change, 1,957 civilian
authorizations had been transferred from RADC to Rome Air Force
Depot on 30 June, leaving the Center with 1,114 civilian positions.
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DCS/Personnel and Administration After RADC became a tenant
organization, the DCS/Personnel and Administration was formed.

Subordinate Units Reassigned Effective 1 July, 6530th USAF
Hospital was reassigned from RADC to Air Materiel Command. The
6530th WAF Squadron was discontinued on the same date.

Personnel and Facilities

New Officer's Mess On 17 March, a ground-breaking ceremony
was held for the new officer's dining hall at Griffiss AFB, which
would also serve as an officer's club.

Carrabelle Test Site On 1 May, accountability for the
Carrabelle Test Site was transferred to Tyndall AFB, Florida.

Camden Site RADC acquired the site at Camden, located about
25 miles northwest of the base, in support of the NAVARHO develop-
ment.

Starr Hill Tower The state of New York granted permission for
RADC to construct a tower on the state—-owned forest preserve at
Starr Hill, located about 19 miles northeast of Griffiss AFB.

RESEARCH AND DEVELOPMENT ACTIVITIES
Surveillance
AN/FPS—-12 Radar RADC developed the AN/FPS-12 Low Altitude

Coverage Radar system. This was the first multi-range-gated
Doppler filter radar system.

Multichannel Rotary Joint A significant surveillance
accomplishment was the development of a multichannel rotary joint
for use with high-power radar.

AN/GRA-27 Radar Interference Blanker RADC developed the
AN/GRA-27 radar interference blanker.

Traveling Wave Tube Technology RADC successfully applied
Traveling Wave Tube Technology (TWT) technology to radar systems
which made possible the amplification of radar signals.

Navigation

Multi-Signal Direction Finder Melpar, Incorporated completed
an experimental model system of the AN/GRD-9 Multi-Signal Direction
Finder and installed it at RADC in May. Tests showed the system to
be able to take simultaneous bearing on two or more transmissions
on a single frequency at a range of 160 to 550 megacycles.
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Reliability and Maintainability

TS-454 Spectrum Analyzer Canoga Corporation completed and
tested the first engineering model of the TS-454 Spectrum Analyzer,

which would operate at frequency ranges of 1000 to 4500 megacycles.

Spectrum Analyzer
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Other

Automatic Antenna Pattern Recorder Nine models of the AN/URM-
16 Antenna Pattern Analyzer Group had been delivered, tested and
accepted. The equipment included a broadband super-hetrodyne type
receiver, a cathode ray oscillograph and a camera. The Center was
in the process of closing the contract out and initiating two new
ones for additional tuning units to operate at the VHF/UHF and the
super high frequency ranges.

AWARDS

National Safety Council Award of Merit In August, the
National Safety Council selected RADC for the Award of Merit, in
recognition of successful reduction of ground accidents during the
previous year.




1955

The year 1955 was relatively tranquil by any standards,
perhaps reflective of the overall mood of the country during this
time in the Eisenhower years. The stability in leadership,
mission, and organization and general lack of turmoil in the
experience of the Center were particularly notable in contrast to
the changes of the previous year.

SENIOR LEADERSHIP

There were no changes in the three senior leadership positions
at RADC throughout 1955.

ORGANIZATION
Facilities
NAVARHO Installation Construction of the NAVARHO Installa-

tion, costing $600,000, was completed, and the facility was ready
for operation by 1 December.

Laredo Site An operations building for a high-power long-
range radar facility was completed at Laredo, Texas. RADC was
responsible for the installation and operation of this radar site,
even though funds for construction came from a special Air Force
appropriation rather than from the RADC budget.

RESEARCH AND DEVELOPMENT ACTIVITIES
Surveillance

Steerable Array Radar and Communications (SARAC) As part of
the Steerable Array Radar and Communications (SARAC) program, an
experimental model was developed. The objective was the develop-
ment of the first electronically steerable phased array radar.

Wizard Program RADC conducted the Wizard program, a research
effort designed to investigate ballistic missile strategy with a
view toward developing a workable ballistic missile defense. A
significant accomplishment of this effort was the development of
the multi-function array radar terminal defense concept.

High Power Search Radar RADC developed a high-power search
radar (AN/MPS-11) to be used by TAC and the US Marine Corps. Both
the radar and all supporting equipment was transportable in nine
trucks and two trailers and could be erected in less than three
hours.
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AN/PLR-3 Passive Detection System On 26 August, the Air Force
publicly announced the Portable Passive Detection Receiver (mounted
on a hat), developed by RADC. This was the first transistorized
equipment produced by the Center.

Helmet-Mounted Radar
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AN/FPS~17 Space Surveillance Radar RADC developed the AN/FPS-
17 radar systemn. This was the first surveillance radar system
designed to detect objects in space.

-
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AN/FPS—-17 Radar
Communications
Telephone Switching Facility (AN/GTA-6A) RADC was responsible

for the development of the AN/GTA-6A, a telephone switching
facility.

White Alice Communications Network Studies began for a
proposed communications network across Alaska in order to extend
the existing Distant Early Warning (DEW) line, the system designed
to provide early warning capability of attack by enemy bombers.
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Command and Control

AN/GPA-37 Radar Course Directing Equipment On 13 December,
the first AN/GPA-37 Radar Course Directing Equipment, developed by
RADC, was installed at the Verona Test Site. The first operational
data link test flight took place on an F-86D fighter interceptor
aircraft on 28 December.

Navigation

Long~-Distance Navigational Aid (NAVARHO) Construction and
installation of transmitters for a long-distance ground-based
navigation system was completed by December, although tests
indicated the need for further technical developments.

Airport Surface Detection Equipment An improved taxi radar
was completed on 31 December for installation at Griffiss AFB for
test purposes.

Intelligence
AR18A Lightweight Film Table In support of intelligence

analysis, RADC developed a Tightweight film-viewing table in order
to provide portable and universal viewing capability.




1956

The year 1956 saw the transfer of several ground data handling
and intelligence projects from the Wright Air Development Center to
RADC. In addition, the NAVARHO site at Camden, New York, and the
Laredo, Texas, Test Site became operational. These were just a few
of the highlights of this year in which senior leadership remained
stable.

SENIOR LEADERSHIP

By the end of 1956, the former position of Technical Director
was referred to as Scientific Director. Mr Harry Davis continued
to fill this position. Command of the Center remained in the hands
of Major General Stuart P. Wright, and Colonel Daniel B. White
continued to fill the position of Deputy Commander.

ORGANIZATION
Facilities

Off-Base Sites A flurry of activity at RADC's off-base sites
took place during the year. By 30 January, all facilities
(including three transmitters) were completed at the NAVARHO site
at Camden, New York, and the site was ready to commence operations.
In Texas, the Center's Laredo test facility became operational.
Lastly, RADC acquired a test facility at North Osceola (Dean Hill),
located approximately 25 miles northwest of Griffiss AFB.

Structure

Project Transfers from Wright Air Development Center On 8
April, HQ ARDC transferred a number of projects involving intel-
ligence and ground data handling from Wright Air Development Center
to RADC. The change in responsibility also involved the transfer
of nine military and 21 civilian authorizations.

Directorate of Communications On 1 July, the Directorate of
Communications was formed.

Directorate of Control and Guidance The Directorate of
Control and Guidance was established. Both this directorate and
that of Communications were formed from the previous Directorate of
Electronics.

RESEARCH AND DEVELOPMENT ACTIVITIES
Surveillance

AN/MPS-16 Height Finder Radar RADC developed the first
lightweight height finder radar equipment for Tactical Air Command.
This high-power, long-range, mobile equipment supported tactical
air control and ground-controlled interception.
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DEW Line Radar The final shipment of the AN/FPS-19 radar for
use along the Distant Early Warning (DEW) Line was completed on 11
May. This equipment was designed to operate during wind speeds of
up to 40 miles per hour.

DEW Line Radar and Billboard Antennas at
Nikolski Station in Alaska

Paraballoon Antenna RADC constructed an air-inflated
paraballoon antenna, three stories high. Constructed of light-
weight material, it could be disassembled quickly, packed into
individual containers weighing only 200 pounds each, and then
airdropped into a tactical area. This antenna was only 17.3
percent of the weight of a conventional antenna.

- AN/FPS—-20 General Surveillance Radar Production of the
AN/FPS-20 Surveillance Radar began. This dual-modulator, fixed
station, general surveillance system, developed by RADC became the
main surveillance radar for the continental United States.
Equipped for dual-channel operations with a klystron transmitter,
this system provided long-range surveillance capability.
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AN/FPS-20 Air Defense Radar

Communications

Microwave Relay Station The Center announced the development
of a portable microwave communications relay station. Composing
the station were a 100-foot magnesium tower and equipment, all of
which weighed only 1100 pounds and could be conveyed by helicopter.
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After transport to a site, the station could become operational in
two hours.

Helicop—-Hut RADC developed a 1light-weight, high-strength
shelter for communications equipment. Capable of being transported
by air, the Helicop-Hut, weighed less than 1,000 pounds.

Navigation

Tactical Air Navigation System (TACAN) A traffic capacity
test of the TACAN beacon was completed on 28 February, with
excellent results at a peak traffic load of 122 aircraft. The
TACAN system was to provide electronic navigation in any direction,
providing bearing and distance data from a ground station to
aircraft.

Landing Control Central (AN/GSN-5) RADC developed the Landing
Control Central (AN/GSN-5), the first experimental automatic
landing system for the Air Force. With this equipment, aircraft
could be landed automatically and safely in any weather.

Reliability and Maintainability

Radio Frequency Anechoic Chamber 1In order to conduct free-
space tests, RADC constructed a microwave dark room, or Radio
Frequency Anechoic Chamber. The chamber, nine feet by 20 feet and
fifteen feet high, could support the study of antenna patterns and
the interaction of microwave radiation on dielectric and magnetic
substances.

Mobile Interference Measurement Laboratory (AN/MSM-7) Net-
worth Manufacturing Corporation delivered a mobile interference
measurement laboratory to RADC in July. The unit was designed to
support electronic field testing outside of the Center's laboratory
facilities and provided living accommodations for the crew. The
cost of the unit was approximately $32,000.

Reliability Design Handbook RADC published a Reliability
Design Handbook, the first work of its kind to propagate the notion
of "designing for reliability."

Automated Microelectronics Test Equipment In order to
accomplish high-speed tests of new microelectronic systems, the
Center developed the first Automated Microlelectronic Test
Equipment. In addition to establishing an RADC in-house AMTE
facility, the effort stimulated development in the private sector.

Intelligence

Olfactory Detection and Recognition RADC conducted research
on the potential of the sense of smell to intelligence applica-
tions. A device containing compartments for different types cof




- 1956 - 33

odors was developed to measure smell detection, smell identifica-
tion, and smell memory.

Olfactory Sensor

AN/ULT-2 Distributed Area Jamming System RADC developed the
AN/ULT-2 distributed area jamming system. On 11 September,
engineers from the Center's Electronic Warfare Laboratory presented
a briefing on the system to representatives from the Air Defense
Command, the Strategic Air Command, Air Proving Ground Command, and
the Air Research and Development Command.

Minicard Intelligence Data Handling System RADC sponsored the
development by the Eastman Kodak Com 1y of the Minicard system for
storage =2nd filing of intelligenc. data on various types of
microfilm strips. The stored data could be retrieved within
seconds.
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Minicard IDHS

Other

RADOLON Weather—-Resistant Paint RADC developed a new weather-
resistant paint, RADOLON, designed as a maintenance coating for
radar housings. Adaptable for use in arctic or desert environ-
ments, RADOLON could extend radome life for at least three years.




1957

RADC experienced some unsettling times during 1957, especially
due to manpower restrictions which resulted in reduction in force
measures. This was a particularly harsh jolt to the Center in that
the current statistics showed the highest manpower authorizations
in RADC history, before or since, total authorizations having
increased from under 1000 in 1952 to well over 1600 in 1957. The
lauach of the Soviet satellite Sputnik on 4 October, however,
shocked the nation, convincing American defense leaders that
research and development would have to be a major priority in the
defense budget. The ultimate result would be a considerably higher
percentage of scientific and technical personnel among the Center's
staff in the future.

SENIOR LEADERSHIP

On 1 August, Brigadier General
Donald P. Graul assumed command of
RADC, coming from Wheeler AFB, Hawaii,
where he had commanded the 1808th
Airways and Air Communications Service
Wing. Shortly after World Wwar 1II,
General Graul had been Commander of
Watson Laboratories. His predecessor
at RADC, General Wright, had relin-
quished command on 1 July. In the
interim, Colonel Daniel B. White,
Deputy Commander, assumed command of
the Center.

Meanwhile, Mr Harry Davis contin-
ued as the Center's Scientific Direc-
tor throughout the year.

ORGANIZATION
Mission

Scrutiny of Mission During the spring, RADC and the Cambridge
Research Center began a mission analysis to search for any
redundancy, either in overall mission or in individual programs.
Although this was not the first time, this issue had been consid-
ered, the missions and work of both centers underwent their most
thorough scrutiny. Investigators concluded that there was no
significant redundancy that could not be resolved, although a
clarification of mission statements would assist in this resolu-
tion. They did not recommend the relocation of RADC to Cambridge.

Personnel and Facilities

Civilian Manpower Reductions In January, the RADC civilian
authorizations totaled 1,452, with 1,405 civilians assigned. To
reduce costs, RADC was directed to gradually reduce to a total of
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1,299 by 30 June 1958. Even so, recruitment to fill vacancies
remained something of a problem during the first half of the year.
In August, the requirement to reduce payroll expenditures resulted
in a freeze on all promotion actions, initially until 30 September.
Subsequently, the freeze of all position actions was extended until
further notice. The constraints were crucial enough to require
reduction in force procedures. By November, the freeze on
promotion actions was lifted, after the launch of Sputnik resulted
in a rethinking of military R&D priorities.

Off-Base Sites RADC acquired three off-base facilities, at
Ava, Clark Hill, and Stockbridge. The former was situated about 18
miles north of Griffiss AFB; the Clark Hill site was 12 miles
north; while the Stockbridge facility was 16 miles southwest of the
base.

RESEARCH AND DEVELOPMENT ACTIVITIES
Surveillance

L-Band Klystron One major RADC accomplishment was the
development of the L-Band Klystron, the first high-to-average power
liner beam tube to utilize a high-power modulating anode and
external cavities.

Over—-the-Horizon Detection 1In the area of Over—-the-Horizon
technology, the Center provided support to the National Research
Laboratory research which had applications to both missile and
aircraft detection at over-the-horizon ranges.

Mark XII IFF System The Mark XII Identification Friend or Foe
(IFF) System was first introduced during 1957.

Communications

Satellite Communications Concept The idea for initiating
communications by satellite was formulated on 6 May. The proposal
was for the construction of an AN/FRC-40 ultra high frequency
communications device which would use the moon as a passive
element.

Single Sideband Tropospheric Equipment AN/FRC-53 Single
Sideband Tropospheric equipment and the AN/FRC-54 FM tropo set,
developed for RADC by Westinghouse Electric Corporation, were
installed at Verona and Liberty Dam, Maryland, for testing.
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White Alice

37
In conjunction with the contractor, RADC
formulated test procedures to evaluate the overall operation