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FOREWORD
TC THE HISTORY OF
THE AIR TECHNICAL INTELLIGENCE CENTER
(AFOTH-4)
For the Period

1 July 1956 - 31 December 1956

This edition of the Histcrﬁ of the Air Technical Intelligence
Center reflects an em@hasis on progran development and production
menagement.

Mansgement personnel at all levels exerted efforts to improve
aporoaches to the production of alr technical intelligence. The
most promising approach proved Lo be the use of contractual assist-
ance wherever practicable. ATIC specialists concerned themselves
more and more with developing a nucleus of externsl resources avall-
able through research institutes, scientific consultants, and the
aircraft industry to assist in covering those facels of scientific
and technical studies which were beyond the capabllity of personnel

signed o ATIC. The scope of contractual assistance included
research of documents and dats demanding a large number of sub-
professional manhours, study of specific problems reqguiring exten-
sive study-in-depth by professional staff persounnel, and compre-
hensive studies uitilizing limited consultative services of scientific

personnel.
T57~2390



POREWORD
(Cont'd)

Programmed. activities of the Center are presented in separate

chapters.

ments for intelligence imp

Production acti

g

vities reflect the degree to vhich require-

licit to the mission of ATIC were meb.

Footnotes, if any, are listed at the end of each chapter.

i



SECTION I

ATIC ORGANIZATION AND MANAGEMENT
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- CEAPTER 1

COMMAND ACTIVITIES

SIGNIFICANT TRIPS: A%t the close of the last report period, the

P

Commander was in Germany for the purpose of debriefing CGeneral Twining
and his group upon their return from a v'sié to the USSR.1 During
September 1956, the Commander visited military organizations in London,
Wiesbaden, Athens, Izmir, Istanbul, and Ankara; and atitended the Flying
Display and Exhibit of the Scdety of British Aircraft Constructors at
Farnborough, England.2 In London General Watson conferred with the RAF
counterpart of the USAF Director of Intelligence, the RAF Director of
Scientific Intelligence, the Director of the Joint Intelligence Bureau,
the US Air Attache, the Chief of the USAF Liaison Team, and the Chief of
the ATIL Office there. In Wiesbaden General Watson discussed the requires=
ments, operational procedures, and personnel matiers of concern o the
intelligence effort with the DCS/Znﬁeliigence, USAFE; and he discussed
ATIL problems, ATIC programs, and ATIL contributions %to these programs
with ATIL officers from offices in Wiesbaden, Berlin, and Munich. Other
conferences were held with US Air Attaches in Boan, Athens, and Ankara,
ATTIO's at Air Force installations in Turkey, and the Air Force Member

of the Joint Military Mission for Aid to Turkey. In Paris, General

Watson conferred with the ACS/Intelligence, SHAPE,

SIGUIFICANT BRIEFINGS:

Briefings on ATIC mission, programs, operations, products, and
organization were given to visitors ineluding the Speciszl Assistant

for Intelligence to the Secretary of the Air Force, the DCS/Operations,

=
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USAF; the SAC Director of Intelligence and staff, the Depubty Director of
Intelligence for Estimates, USAF; the Director of Scientific Intelligence
in the Ministry of Defemse (JIB} and the Director of Intelligence, RAF,
London, England; the Commender and staff of CONAD, and representatives
of the USAFSS, and newly assigned AFOIN officers. (UNCLASSIFIED)

Special briefings on the role of ELINT and on guided missile activi-
ties of ATIC were given before the World-Wide BLINT Conference and the
National Security Agency vespectively in Washington. {CONFIDENTIAL)

ATIC participated in numerous formal and informal conferences and
discussions on common interest areas, related intelligence efforts,
intelligence requirements, and mubtual problems with groups representing
CIA, CONAD, SAC, ARDC, TAC, AMC, NACA personnel, and industry.

)

EXTERNAL RELATIONSHIPS:

ATIC representation on ad hoe working groups of the Intelligence
Advisory Committee (IAC) wes arranged by the Scientific Estimates Come
mittee (SEC) and ATIC. This arrangement concerns an exchange program

involving US and USSR scientists in the fields of compubters, theoretical

physics, higheenergy fuels, and cermebs, (&
ATIC made other arrangements with the SEC, the National Board of
Estimates (NBE), and the Joint Intelligence Group (JIG) for atitendance
by writers of ATIC or other D/I elements at meetings of these organiza-
tions to assure that the significance of the items which they have cone
tributed is not weakened or omitted from consolidated estimates. The

purpose was to improve ubilization by these organizations of D/I contri-

butioas 10 these National or DOD estimates.



ATIC made arvangements for presentation of the 19 958 ATIC program o
the assenbled SAB membership during thelr spring meebing. This is the
first presentation of an ATIC program to the 8AB and fulfills the basic
plan of SAB/SAG relationship vwhich prescribes the exchange of intelli-
gence information on & need-to-know basis for scientific counsel from the

highest AF level and on the broadest scale.

The Scientific Advisory Group {SAG) broadened its scope within the
last six months by realignment of its membership into an advisory group,
~a specialist group, and some panel groups which are either permanent or
ad hoec in character. The Chairmsn of the SAG assigned responsibility for
identifying and outlining special problems to the advisory group; the study,
recommendations or solution of these problems to the specialist group; and

responsibility for implemenitabion of required procedures for problem solu-

tion to appropriate panel Zroups.

The SAG underbook the compilation of a roster of capabilities in the

scientific, engineering, and technology fields related to the ATIC mission.

From this roster, authorities competent to represent the Center at scienti-

fic meetings can be identified., SAG made plans to monitor and Justifly

B
f=i
<2
i'r"

personnel atbendance at symposia and learned soclety meetings and

. -

other gatherings at home or abroad, and continued to monitor the atitend-

»

ance of BAG menmbers at Scientific Advisory Board | {8AB) panel or committee

meetings such as Defense Against Ballistic Missile {DABM) Huclear W eap0ns,

Advisory Group of ATIC continued to be concerned with

special projects involving the acguisition of reporis from overses sources,




1.

Ltr Cxder

Ltr Orcer

FOL1ky, 1125th USAF F/A CGp, 22 Jun 56 (AFOIN-4X2a)

701589, 1125%h USAF F/A Gp, 24 Aug as amended Dby
#011609, 1125th USAF F/A Gp, 29 Aug 56 (AFOIN-4X2a)

T57-2390

=



CHAPTER 2

MANAGEMENT AND CONTROL

PLANS AND PROGRAMS:

During Hovember 1956, ATIC completed a Preparedness Plan for Limited
War. The purpose was to prescribe actions necessary to fulfill the re-
sponsibilities of the Air Technical Intelligence Cenber under conditlons
of & localized war involving the United States. The plan included sections
on general guidance, assumptions, basks, and command. Tasks included plans,
policy, programs, operational responsiveness, air intelligence support;

ATT production support to operating commands and world-wide collection sup-

port, ATIC exploitation of foreign materiel, and ATIC resources.

ATIC developed a ceniber-wide Program-Project-Task structure, and
made plans to use the structure as the foundation for ATIC's programming.
The Center's effort will be prepared in thirteen areas, (UNCLASSIFIED)

Project White Stork {Battelle Memorial Institute) continued operatioms
under the Fy-57 contract as scheduled. The utilization of the Technical
Intelligence Processing System (TIPS) by ATIC contractors and consultants
inereased tremendousiy. It overtaxed the capability of the project to
provide efTicient service at all times, Steps were baken to obtain more
space and personnel so that adequate service could be provided. An
associsted problem concerned the reproduction and release of large
volumes of classified data from Project White Stork to contractors.

é@ﬁﬂ BRI

ate in 1950, ATIC requested a proposal from Battelle Memorial

T57~2390



Institute for a foreign air information center., The proposal outlined a
program for the systematic and rapid exploitation of Soviet secilentific

and technical literature of air technical intelligence interest. This
program, designabted United States Foreign Information Center (usFic),
envisioned the use of White Stork as the focal point of an all-encompassing
system for screening, abstracting, evaluating, and disseminating all
available Soviet scientific and technical literature. The progran, as
presented, ihcluded abstraction and identification of material potentially
worthy of exploitation, determining the degree of exploitation required,
and monitoring the exploitation program. Battelle proposed the Air Infor-
mation Division of the Library of Congress (AID/IC) as a logical agency to
accomplish the critical identification and abstraction portion of the
program, and the scientific and technical resources of ATIC to accomplish
the evaluation phase. The management aspects, time factors involved, and

alternatives available to ATIC for implementation of the program were

wnder study at the close of this reporit period,

PROBLEM AREA:

Arrangements for external assistance which was intended to supple-
ment the in-house manpower capability resolved some problems, yet created
others, ATIC specislists spent considerable time during this period
in pre-conbract discussions with budget review and procurement person-
nel, in monitoring the work by contractors, and in reviewing products
which in many instances required integration of new intelligence data.
Providing contractors with all the documents necessary for their study
of basic science and technology areas placed additional demands upon
ATIC menpower., The locationvand trensmission of & large volume of

T57-2390



material to each of the various ATIC conbractors created a backlog of

work within ATIC.
An example of the problem arose during this report period when
several contracts were let to determine Soviet capability to develop
turbojet, ramjet, and rocket propulsion systems. These‘contracts called
for the contractors to analyze and evaluate available literature and
intelligence reports in all related development areas. It was apparent
they would have to spend an appreciable amount of time searching ATIC
TIPS files at Whibe Stork to identify applicable reports. Where necessary,
the contractors ordered literabture and reports. To reduce the amount of
time away from thelr facilities, contractors screened the TIPS files and
requested copiles of all the éxtract cards. One conbtractor has reguested
some 5,700 individual extract cards and some 500 intelligence reports; it
is anticipated that he will request some 100 books, monographs, and

articles.

FPINANCIAL AND CONTRACT MANAGEMENT :

ATIC developed and first published during this report period a value
able tool for internal management and use in budget justification. The
"Dollar for Dollar” Quarterly Report represented the first attempt of
ATIC to correlate the Project Initiation Form (PIF) or plan and the
actual expenditures against any given project as work progresses. Costs
were developed for planning purposes only. Estimated costs, although not
all-inclusive, covered military and civilian labor costed at accepted
rates; and travel, externsal assistance, material, supplies, eguipment,
and rentals costed as obligated., The informaetion is useful for internsl
managenment and in support of individual requests Tor external assistance.

I57-2390



The report included data on the current status of each ATIC purchase

reqguest and of each active contract.

-y

J S

]
bte

n one additional project were received to provide ATIC with

]

various equipments reguired in performance of its mission.

MAITPOWER MANAGEMENT :

The total requesited manpower increase covering regquirements through

FY 1958 received favorable consideration at Hg USAF level during this

A

o

period.l‘ The 38 civilian spaces which were authorized represented 30% of
ATIC's 1956 programmed requirements, or 9.5% of the total requirements
programmed through 1958. ATIC integrated ten additional civilian authori-
zations available through exchanges and conversion of airman spaces., OF
necessity, a considerable amount of distribution and redistribution of
gpaces took place within ATIC, Reguirements ilmposed by current priority

workloads and balent available controlled ATIC's utilization of manpower.

Every effort was made to maintain the proper perspective between current

and long-range manpower needs.

PERSONNEL MANAGEMENT:

Development of the Civilian Personnel Office received major effort
during this periodag Staffing was not completed until the latter part of
the calendar year and some of the desired civilian personnel programs
were not fully implemented and streamlined, The recrulitment and career-
development programs received priority effort. Key positions through-
out ATIC were staffed with talent obtained from industry snd elsewhere in
the Government service. The Colonel authorizations granted to ATIC were
staffed to the exitent that AF rescurces permitted; three of the ten colonel

2

spaces remained vacant at the close of this report period.” (UNCLASSIFIED)

T57-2390
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Three changes were made in persomnnel assigned to key positions with-
in ATIC during the last half of 1956‘h Lt Colonel William V, McGarity
replaced Major Alec H., Lester as Chief, Personnel and Management Office.S
Colonel Cledous M, Mangum was assigned as Deputy for ELINT, replacing Lt
Colonel Ralph S. Jordan, who was assigned to the ATILO in Germany.6
Colonel Huntingbon X, Gilbert revlaced Colonel Gordon C. Hoffman as
Deputy for Science and Components,7 Colonel Paul E. Villars was assigned
as Deputy for Alr Weapon Sysﬁems.s He replaced’Colonel William C, Parrior

who had been Acting Deputy.

ORGANIZATIONAL MANAGEMENT :

lio major changes in organizaition of ATIC were made duvring this period.
One division and two branch desigpations were changed upon integration of
the division's function related to documents processing with documentation
programs, and functional realignment within the Documentation Division as
a result of the recommendations of the Documentation Committee in April
1956. (UNCLASSIFIED)

The Documentation Divisicn reguired new and different operationzl
procedures to implement commithee recommendations. The Documents Branch
assumed responsibilities for processing documents for technical review,
preserving pertinent intelligence content for future‘retrieval, and pro-
viding administrative guidance and support to the ATIC Reading Panel,

The Foreign Documents Branch continued to exploit foreign-language
documents and provide translation and interprebter services to AF and DOD
agencies as requested. Functions of the Library Branch were expanéed to
include reference, order, research, and other library-type services,

(UNCLASSIFIED)

T57-2390



Although the Beading Panel has not radically altered basic document
orocess1pg functions, mandatory functional realignment necessitated the
need for additional personnel. As an interim measure, a complement of
eight civilians and four airmen were detalled from other components.
Inadequate personnel authorizations prevented establishment of a refer-

ence=research service and the separabte cataloging of domestlc documents

as originally recommended by the committee. (UNCLASSIFIED)

ADMINISTRATIVE SERVICES:

The ATIC Communications Nebwork for the transmission and receipht of
classified nmessages expanded to include additicnal organizations. Hg
ARDC, RADC, and Eglin AFB became operaticnal in September 1956, Negotia-
tions were under way at the close of 1956 for additional on-line crypho=-
graphic operations'between ATIC and Detachment #2, Western Office,

Pasadena, and other intelligence organizations in Weshington, D. C.
(UNCLASSIFIED)

New TOP SECRET control procedures were initiated in July 1956.
Centralized control was maintained by the Adjutant, and staff TOP SECRET
Control Officers named Tor ATIC directorates and staff offices.
(UNCLASSIFIED)

Dissemination functions of the Adjutant expanded to include direct
distribution of ATIC reports and studies to the RAF, RCAF, RAAF, and
the international elements of QHAPE and SACLANT. (UNCLASSIFIED)

Messenger service was extended to two more locations during the
latter part of 1956; and arrangements were made for performence of this
service for all of ATIC by Januvary 1957. The assignment of a security

vehicle to the Center was requested for use in providing this service

T57=-2390
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to the various buildings within two separate areas of Wright-Pathterson
AFB, (UNCLASSIFIED)

RECORDS MANAGEMENT: Records menagement activities were extended to

include 39 offices of record and suboffices of record, including the ATIC
Western Office. (UNCLASSIFIED}

ATR INTELLIGENCE SERVICES:

The critical situation created by seizure of the Suez Canal in August
1956 gave rise to a reguest by AMC for s daily briefing by ATIC for the
Commander, Hg AMC, and his staff. Daily briefings continued for several
weeks, then reverted to a weekly schedule. (UNCTASSIFIED)

Ag a result of the critical situation in Europe, ANC made a formal

-

request for distribution of a daily intelligence summary by ATIC to AlA's
and AFD's in the Zone of Interior. The requested summary of intelligence
on the world situation continued to be sent daily for the remainder of this
report period to the designated field activities and to each Hg Staff
Director of AMC. (UNCLASSIFIED)

Briefings prepared Ffor the AMC Council were placed on a regular
schedule for delivery before the siaff of ATIC; and intelligence daily

sumaries were put on regular distribution to ATIC directors. (UNCLASSIFIED)

SECURITY COWNIROL: ATIC placed primary emphasis on the re-evaluation

of existing securiiy conbrols and reguirements for future action during
this period., Two security surveys were made; one of ATIC external security
requirements by the Hg USAF Air Provost Marshal Staff, and a technical
survey for subversively concealed listening devices by an 08I teanm of

experts. (UNCLASSIFIED)

T57-2390
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CHAPTER 3

COLLECTION PLANNING

HUMAYN RESQURCES:

ATIC participated in the humsn resources program which has as its
objective keeping informed on the status of foreign sclentific and
technical achievenents through a Delegation Exchange Program, Under
this program, contracts are arranged on an exchange basis with versons
who have performed researches in the physical séilences, technology,

military sclence and related fields.

T

An ATIC representative served on a USAF Ad Hoc Committee which made

recommendations Lo the IAC that the United States enter into an agree-
ment with the USSE for exchange of individuals and delegations possessing
specialized knowledge in these research areas, The IAC asccepted the

recommendaticns, concluded an exchange agreement through the State Depart-

ment, and subsequently set up a Standing Committee for delegation exchanges

onn which the D/I, USAF has regular membership.
The Adyr Technical Intelligence Center set up a specizl project for
the exploitation of ihtelligence opportunities through the United States
National Committee (USNC), established by the National Academy of Sciences
in comnecticn with the International Geophysical Year (IGY). This pro-
vided continuous lialson between ATIC and the USBKC. This project was
established in recognition of the relationship between the disciplines
and areas of activity involved in the IGY and fields of investigation at

ATIC, notably communications and meteorology.

ATIC formulated requirements for scientist exchanges with the USSR
during the official IGY. A proposal exists between the US and the USSR

T57-2390
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jointly a northern route from Nome, Alaska, to Murmansk, USSR, for
arctic observaticons., A US meteorclogist and a Soviet meteorologist are

sppointed members of the USSR and US Antarcitic observation groups re-

gpectively.

LCHNICAL RESOURCES:

During this report period, the technical resources activities sup-

ported ATIC's acqguisition program by devising hardware to meet specific

F

needs., (&
\ In the area of acoustics, work continued in the development of tech-
nology whereby aircraft and guided missiles (rocket) vprepulsion-unit

characteristics are identified by fine line analysis of sound recordings.

Additional elements of information extended the scope of activity and

significant intelligence resulted from operational reporting of Soviet

aircrafi.

ATIC obtained & significant body of data oertlnen to monitoring
the 100-160-KCS radio freguencies spectrum applicable to long=range
navigation; and, upon completion of an expendable prototype for receiv-
ing the 10-300-KCS spectrum, tock siteps to procure production models,
)

Other equipnments which AmlC obtained to use in fulfilling world-wide

acguisition reguirements included sub-miniature volce and data recorders
and specialized phoiographic equipment -~ long-focal-length lenses and

b

stereo-photogrammetric and

ATIC used lead sulphide infrared detectors Tfor detecting, tracking,
and recording rvadiastion from heat generating sources such as convenbional

propulsion devices and alrborne nuclear power vplants. Work was performed

T57-2390
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i - dehection of infrared radiation witi

on fabrication of devices for

ning cameras and ranging equipment to obtain information on aircrali.

ersonnel working on specific projects w

This facility provided guidance to personnel through situation

mgrs designed for visuval presentation of human and technical rescurces

and collection operations, and by means of charts of p

acguisition program, budgetary allocations, and project status.
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CHAPTER b
COLLECTION OPERATIONS

REQUIREMENTS

Requirements activity continued at a rapid pace with the initiation
of 17: Specific Requests for Information (SRI's) during the last half of
1956, These primarily concerned exploitation of foreign fairs, expdsitions
and meetings for the collection of air technical intelligence information,
and IGY interest areas, ATIC received many significant items as a result
of SRI's; notably, the Soviet motion picture, "Wings of the Hotherland,“

which provided detailed close-up views of Soviet aircraft heretofore

unobtainable; and technical orders on the CRATE aircraft, ¢
Other requirements of importance concerned Soviet Téctical Guided

Missiles, Aircraft Landing Cear, Material Sample Collection, Communica-

tions Data, Surface=to-Air Guided Missile Launching Installations around

Moscow, and BEAR aircraft.

EXPLOITATIONS

In addition to SRI's served on overseas collection agencies, ATIC

placed requirements on domestic sources, Personal debriefings by ATIC

specialists increased collection through this medium and resulted in very

valuable intelligence information,
The Returnee Exploitation Group (REG) acquired seven new sources

during this reporting period. The interrogation of two of these served

specific ATIC requirements. ATI specialists in electronics and guided

missiles provided technical assistance in their interrogation.

During the last six months of 1956, ATIC accelerated preparations

for exploitation of the IGY as its operations expanded, (

T57-2390
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ACQUIST TION:

Data acquired by photographic coverage of Soviet Air Shows made
possible the production of intelligence of primary significance to the
Aircraft Markings Program, Significant improvements in operational capa-
bility included increased f£ilm size, increased speed in taking exposures,
and the addition of three systems which were programmed for'procurement
early in 1957, Through use of specialized equipment, exposures were made
of ajircraft from which infrared radiation information was obtained‘ (SECEER). .

Operation of the project for acgmisition of foreign aéronantieall
and related eqnipment continued, The scope was restricted to foreign
equipment of interest to ATI specialists, from which estimates could be
-writmen reflecting the current capability of Soviet industry. The need
for a higher collection capability for equipment remained, as did the

need for intelligence information concerning pre-production plans and

design of Soviet equipment. (SECRE?T)

ATIC obtained significant intelligence information in the fields of
fuels, metallurgy, and computers through sponsqrship of scientists to
attend meetings and visit key European scientiétsa Reports were received
ofyéﬁrreht European scientific and technical research and development
programs, Surveys were made of Soviet scientific and technical publica-
tions‘reflecting trends within the USSR, To achieve a high degree of
seleqtivity énd avoid the general coverage of foreign publications moni-

tored by other members of the intelligence community, ATIC covered ohly

those subjects relating to ATIC priority requirements,

- GUIDANCE:s ATIC's participation in the Intellizence Collection Cuie

..dance Manuals Program continued on schedule, Agcomplishments in ¢he

T57-2390
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field of general guidance requirements included preparation of an Intelli~
pgence Collection Guidance Letter (ICGL) on Air Weapons Serviceability

and Reliability, and a plan to provide guidance by the use of motion

pictures concerning intelligence-collection devices.

CAPABILITIES:

During the past year, ATIC gave support to a test program for the
collection of acoustic recordings of Soviet aircraft. The results indicated
that high priority intelligence can be obtained in this manner and acoustic~

B

collection capabilities were established in FEAF.
ATIC developed and put into operation plans for an in-house photographic
capability which enabled ATIC to complete two "crash® projects in their

entirety without external assistance. Production during this period increased

400% in printing and 100% in production of negatives,

ATIC REQUIREMENTS:

ATIC requirements on Soviet and Sino-Soviet Bloc countries were
integrated into the Joint Intelligence Bureau (JIB) system, In support of
the JIB US-UK travel program, ATIC participated in programming JIB travele

brief revisions,

Work on the Technical Requirements Geographic Index continued to
provide an index of priority ATI requirements and to help in preparing

Technical Trip Briefs and priority target lists.

TRATNING: Three regular training courses were conducted during this,
period. 1In addition, a group of Air Attaché personnel were briefed, a
special group of officers and airmen received photographic training, and
representatives of the Weston Electrical Company were given a special

_ training session in connection with a film-testing contract. ATIC

T57=2390
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produced a complete syllabus for photographic training for distribution

to students and other interested personnel.

T57-2390
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CHAPTER &

DOCUMENTATION

INFORMATION PROCESSING:

In September 1956, ATIC implemented the recommendations of the Docu~
mentation Committee and established a Reading Panel. Under this concept,
ATIC engineering specialists review intelligence information peculiar to
their respective fields of interest on a daily basis, They indicate
abstracts or extracts to be typed for their files, code intelligence
informa tion, prepare evaluations, and indicate discards. No documents
are routed unless specialists indicate they are needed. (UNCLASSIFIED)

The Reading Panel went into operation in September 1956, 4 large
percent of documents were then in circulation to technical camponents of
ATIC, This meant recall of LOOO documents for reprocessing through the
Reading Panel, It was possible to completely eliminate this backlog within
two montﬁs, to decrease‘ appreciably the time lag between document receipt

and delivery to interested analysts, and to reduce document accounting time

within ATIC 98%.

The ease with which requests for inclosures to documenits may be made
in the Reading Panel, and the promptness with which they are obtained,
resulted in a considerable increase in number of requests for documents,
Practices established in the Reading Panel practically eliminated circue
lation responsibilities by limiting them to control of documents sent out
to various offices for retention. (UNCLASSIFIED)

Existing retrieval codes proved inadequate for the Center and a new

T5T=2390
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system was installed on a trial basis which served technical intelligence
needs, The new system, known as Dyvnamic Retrieval Information, is a word

code which lists country, action, subject, and designation; for example,

USSR - Design of - Helicopter - Hare.
A pilot experiment in the coding phase of mechanized documentation
began during this period. It consists of taking extracts which contain the
dynamic retrieval information as indicated by ATIC specialists, transferring
it to punched cards, and correlating results, Through this simulated future

mechanized retrieval, ATIC is gaining inksight into future retrieval effective-

Considerable savings in money and personnel were realized through the
utilization of a Photo Expediter. Locator cards which were formerly typed
can now be reproduced in 8 seconds, and locator information kept available
on a current basis., (UNCLASSIFIED)

The problem of satisfying requests for raw intelligence remaineci of
primary concern during this period, This problem was enlarged tremendously
with the increased use o contractual assistance, and was further complicated
by the increase in quantities of items requested. In some cases repro-
’duction was the only answer, Many expedients were employed, including

microfilming, to overcome the facility and personnel insufficiencies,

FOREIGN LANGUAGE EXPLOITATION:

A sole~source translation contract was awarded to the Op W. Liebiger
Research Laboratories, Incorporated. Reproduction services for the ATIC
Russian-English Glossary of Aeronautical and Miscellaneous Technical Terms

were placed under contract by AMC in late 1956. (UNCLASSIFIED)
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An abstracting program to support USAF requirements was implemented
during this periasd, under which ATIC contributes to USAF recipients 15
Soviet scientific and technical periodical titles on a table of contents
basis and six on a selective basis. The Air Information Division (AID),
Library of Congress, contributes 12 titles on a table-of-contents basis,

This new abstracting program replaced the now non-existent NSCID-16

abstracting program.

T57-2390
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CHAPTER 6

MATERIAL SERVICES

FOREIGN EQUIPMENT: A Iimited testing laboratory was established at

ATIC for examination and preliminary evaluation of foreign aseronautical

rdwvare. Where possible, foreign-made best equipment originally receive

.
)

for evaluation was used to eguip the laboratory. This facility has saved
funds by supplementing the existing system of evaluation by commercisl

[ gt T2 (o) o 4
contractors. (UNCIASSIFIED)

SUPPLY: Supply activities increased over corresponding veriocds of %

three preceding years:

ITEM PER CENT

1 JUL - 31 DEC 56 TRANSACTIONS INCREASE INCREASE
FY 57 over 56 8365 6900 1465 21.2
FY 57 over 55 8365 L1500 . 3565 7h.3
FY 57 over 54 8365 3650 L715 12g.2

TRANSPORTATION AND SPTOCK TRACIRG: The volume of services in this

ares included 1,565 transportation requests with a total of 22,238 miles
travelled. -(UNCLASSIFIED)

PHYSICAL PLANT MAINTENANCE AND REPAIR:

Construction and maintenance work within the Center continued on an
overtime basis. Flans and programs for expansion, new facilities, and

construction changes of the new ATIC bullding were developed, The high-

light for ATIC personnel was the official ground breaking for the new
building on 18 July 1956. Date of occupancy was forecast for February

1958, (UNCIASSIFIED)

#
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New vault construction and vault modifications were completed, and

H
&
el
}.J
ot
jo3}

90% of the air conditioning work completed fo

and the Base proceeded with contracting for engineering design.
(UNCLASSIFIED)

in this area included:

3

Other service

0

Completion of an area of 15,250 sguare feet of partitioning
construction.

Completion of 100 work orders by ATIC laborers.

Completion of 58 work ofders by Base Instellations.

Repair of office machines - 283,

Phone relocations - 92 requests, 146 phones involved.

Teletalk relocations - k.

Maintenance and services requests to Base Installations - 210.

{UNCLASSIFIED)

FLIGHT ACTIVITIES

The two assigned aircraft remained the primary means of furnishing
air transportation for ATIC personnel. The C-4L7 flew 21 special missions,
transported 246 passengers and 17,420 pounds of cargo, while flying
4313:15 hours. The C-5L4 transported 562 passengers and 41,345 pounds of
cargo while flying 272:10 hours. (UNCLASSIFIED)

Cockpit familiarization flights in the YAK-18 continuved. Thirty

ATIC pilots received this training. A total of 52 flights were made for

a total of 42 hours flown. {(UNCIASSIFIED)
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CHAPTER 7

LUCT?ONLCS  INTELLIGENCE
(ELINT)

SYSTEMS EVALUATION:

onsultant services provided by ATIC during this veriocd included
service 1o SAC on matters periaining bo procurement, uses, and modifica~
tions of ground based data~reduction equipment; to WADC .on matters in-

volving signal environments and date processing technigues for planning

the ERB-LTH engineering flight tests, and to APGC on operstional tests

Por the RB-66C, (€

-

Studies submitted by @ contractor were evaluated for thelr applicablility

et

to the ELINT program. These included such items as application of digital
computers to ELINT problems, proposed auvtomatic film reading and data pro-

cessing eguipment, operations analyses of fervet activities, parameter

d"'

eo recorder specifica

el

categories of signals, audio and vid ations, and tech-

nigues for manual analysis of film

ANALYSIS

The processing of

&

“ﬂtefceot signals Ffor detecting and analyzing new

types of signals continued. Exclusive of special intercepts, this totaled
15,600 intercepts from SAC Ferret missions, 40,000 USAFSS intercepts, and

24,000 Army and Navy unidentified electronic radiations.

A new system Tor processing new and unusval signels wes introduced.

This system operated on & signal-to~signal basis which is preferable %o
the previous system on a signal group basis. The date secured in this
manner was consolidated into a readily accessible "Current Interest File”

using the IBM card filing system. This provided an efficient method of
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sorting intercepts into grouvs of similar signals, as well s permititing
performance of integrated data and analysis. Data and anslysis results

on groups of unusual or wnidentified signals was made available to col-
lecting agencies through a new pericdical, the "ATIC Signal Review"

] D £ ke s
It was planned to publish this document semi-monthly and to devote each

issue to a particular category of signals,

ECRET) were published during the

.2
last half of 1956: "(Secret) ELINT Indications of Soviet AT Radar”,

Four BLINT revorts (classified

I'

"(Uncl) 1956 Suvmmary of ELINT Developments” ,3 "(Uncl) ELINT Progress

Report No. 8”,1f (Unel) ELINT Progress Report No. 9.7 Two other reporks

were in process: '{Uncl) ELINT Progress Report No. 10", "(Uncl) Evaluation
& © 2

of the QRC-26",

CAPABILITY IMPROVEMENT :

ATIC procured various equipments for use in ccllection effort, and
initiated a study on new laboratory ferret configuration that will provide
information on available commercial equipment which could be used in the
date~collection function. ELINT responsibilities of ATIC for breaking out
the telemetry intercepis into analog traces and for veriocus phases of the
sonics program established requirements for edditional equipments. Plans
were made for acguiring decommutation equipment and sonics data-reduction

gulpment., The sonics analysis equipment as developed by Melpar is suf-

ficlently advanced for use by ATIC as a sonles data=-reduchion facility.

Results of RADC-ATIC effort to increase the usability of the Ground-

Installed Reconnaissance Data Handling System (GIRDHS) reduction were

[N

the AN/GLA-7 which combines the GIRDHS sorting and plotting capabil

&y
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with a general-purpose computer. This permits an extension of the origsinal
© S =3

]

GIRDES capability to include handling of inputs from systems other than
the RB-58 reconnaissance system, control of programming other than the

planned program in the GIRDES, and the eventual inclusion of an analysis

capabllity.
TRAINING:
During the last half of 1956, training in BELINT date handling and

techniques was given to 11 persons representing CIA and USAFSS.

Considerable assistance was provided by ATIC in the establishment of

the National Technieal Processing Center (NTPC) which will handle the

gl

DOD effort in the ELINT field. (UNCIASSIFIED)

1. AF33(600)-3166%, Glenn L. Mertin Co.
2, TIR-DE-56-7
3. TIR-DE-56-8
4, TIR-DE-56-9

5. TIR-DE-56-10

I

5. AF33(600)-2121k, MELPAR Incorporated



28

CHAPTER 8
ENGINEERING SUPPORT

ENGINEERING ANALYSIS:

ATIC produced weight estimates on the following aircrafts CAMP,
BLOWLAMP, FISHBED & and B, FITTER, FACEPLATE, and FISHPOT, After scale
factors and engine weights were agreed upon, final estimates were comp-

leted and more refined estimates produced from extensive curve plotting,

Conferences on Russian aircraft among representatives of ATIC, the
RAF, and the DDI {Tech) resulted in a joint estimate on current aircraft

of interest based on special analytical calculations performed during the

conference.
In order to prove the sensitivity of photographs, an analysis showed
a group‘weight statement of the B=58 was within two percent of complete
accuracy. ATIC continued to develop new methods in weight and volume
estimation, and maintained weight files on friendly foreign and domestic

aircraft to insure that plots of weight parameters reflect the latest

design philesophy, *T
Range determination on aircraft whose infra-red radiation was being
measured presented several problems., Photo-interpretation, photogrammetric,

and infra-red problems were analyzed in part by using the high speed

digital computer.

The determination of performance of new Soviet a rcraft appearing in

air shows during 1956 was accomplished by machine application to the problems,

TS 7=2390
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ATIC also undertook the analysis of present job accounting procedures
on an experimental basis and developed a system of statistical procedures
to account for manhours per project as well as skill or talent per project,
(UNCLASSIFIED)

PHOTO- ANALYSIS:

Two pieces of equipment received during this period provided ATIC with
the first truly controlled photography. These were the WIILD C~12 Stereo-
metric Camera and the WILD A-li Autograph and the Zeiss Stereotop. The A<l
will extract dimensional information with increased accuracy from a much
smaller number of photographs, the A<l Autograph can serve as a comparator,

ten times as good as that of glass scales now used; the Stereotop will

interpret and measure near vertical aerial photos,

Other equipment received by ATIC, which contributed to considerable
savings in time and effort, included a Friden Calculator with an automatic
square~root facility, and a Monroe Calculator. (UNCLASSIFIED)

Photome tric analysis and resultant drawings were completed on CAMP,
FISHBED A and B, FISHPOT, BLOWLAMP, FLASHLIGHT C and B, FITTER, FACEPLATE,
CAMEL, and FARMER. From available photography, ATIC completed a new drawing
2)..

PUBLICATIONS: Automatic typing and justifying equipment acquired

of the seaplane MADGE.

during this period is expected % result in improved appearance of ATIC
publications, (UNCLASSIFIED)
REPRODUC TION s

A capability of absorbing the new documentation handling system was
developed by ATIC; and a schedule established whereby the documents can be

" microfilmed, developed, and mounted on aperture cards within L8 hours.

T57-23%0
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This was done by the modification of the Triplex Camera, Model RF1 (on
indefinite loan from RADC), plus the extensive cross«training program now
in effect. (UNCLASSIFIED)

The ultimate goal is to have each person capable of operating a variety
of machines thereby assuring a continuous flow of work i'egardless of personnel
shortages, sick leaves, vacations, etc. At the same time, the individual's
knowledge and scope within the duplicating field will be broadened., (UNCLASSIFIED)

Additional attachments have been procured and installed on the Model
1250 Multilith machines to provide a facility for duplicating document
extract cards which is cheaper and faster than the ozalid process pre-
viously used. This sytem will eliminate the back-log, reduce the cost of

manhours and materials, and provide more machine time for production.

(UNCL ASSIFIED)

T57-2390
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CHAPTER 9
PROPULSTON

PROPULSION S5Y STEMS:

ATIC sought the assistance of the propulsion industry in conducting
studies within critical areas and in developing new techniques for systems
analysis. One of the major contracts with industry concerned Soviet capa=
wbi.lit;y to dévélop a supersonic ramjet engine,l Under another contract,
industry undertook to provide ATIC with an increased capability to
estimate Soviet turbojet engine altitude performance by developing methods
for‘obtaining engine-component performance daté and relating these data to
péffofﬁ the requiréd cycle analysis and obtain the 100% ram-recovery

performance data,?

'\Wbrk started during thellast quarter of 1956 on analyses of the
engines in the CAMEL, BISON, and BADGER aircraft., Based upon intelligence
information obtained during flights of CAMEL into London, the objective
was to determine the basic configurations and operational performance
of the CAMEL power plants and to estimate the performance of an improved

engine of this type for application to the BISON and BADGER.

Soviet aircraft displayed in the 1956 air shows inspired similar
- analyses to estimate the configuration and performance of engines for

BLOWLAMP, FISHPOT, FITTER, FISHBED A and B, and FACEFLATE.

The analyses of intelligence information on Soviet turboprop engines
which were designed and developed at Zavod II in Kiubyshev enabled ATIC
to present significant conclusions regarding these engines and components,

and to compare them with US models.3 These analyses of basic engine

T57-2390



32

nerformance data traced the general pattern of engine development followed
by the Germans at Zavod II, and revealed the development of Soviet engine

prototypes, which could be measured against the accomplishments of US

engine manufacturers,

The successful negotiation of a contract provided the‘impetus needed
for the rocket-propulsion program.h Under thisvcontract, the contractor
seeks to aetermine propellant combinations and give rocket-engine per-
formance data, as well as design information, from mathematical and photo-

graphic analysis of rocket exhaust patierns. The development of this method

of analysis will provide ATIC with a valuable working tool, (SEREE®

A contract for rocket engine sounds analysissitérminated with pub~

lication of a Sonic Radiation Characteristics Handbook,
Nuclear propulsion was the subject of a study made by a consultant
under contract to ATIC on the relative status of Western Furopean nations

in nuclear~technology devélopments, particularly nuclear instrumentation¢6

Under the ATIC program for assessment of Soviet capabilities in aireraft

nuclear propulsion, a WADC contractor initiated a study of the Sowiet ospa=

bility to develop an aircraft nuclear-propulsion systanuT
As a result of a contract,a ATIC produced comparative performance
characteristics of both liguid and air-cooled Soviet reciprocating aireraft

engineé and US engines of similar design,9 These data concerned engines

in the range of 500 to 2,000 BHP, and resulted in part from testing of
latest production Soviet engines representing the state-of-the-art of the
industry as of 1948-1951. (RS
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ATIC produced revised estimates for the ASH~-32 engine and a handbook
on aircraft engines of friendly foreign nations, which were discussed with
DDI Tech personnel, A published survey report provided the basis for a
comparison of the propulsion systems of friendly foreign countries with

those of the USSR and the US, 10

FUFLS AND LUBRTCANTS:

Future plans included a series of projects to devise a reliable means
of identifying guided missile propellants which would provide data necessary
to determine the performance and range of a weapon. ATIC started work
on one of these projects to investigate the possibility of identifying
rocket propellant systems from the analysis of gases and cooling water

contaminants collected at points remote from the launching and testing

site, The contraet was not negotiated by the close of the year,
Three contracts were let with private industry in the study of areas
of technical intelligence. One of these was for a study of hydrogen research

in the USSR,11

particularly through a search of Soviet scientific literature
to determine significant developments in fundamental research design of
ewipment for liquefaction and storage of hydrogeﬁ, and in Soviet utiliza-
tion and handling of liquid hydrogen. Another was for»a study of Ffundamental
and applied combustion and gas-dynamics research in the USSR to assist in
determining the Soviet capability to develop high-speed and high=al titude

propulsion systems}2 The third contract was for a study of Soviet capability

in synthetic lubricants for turbojet engines,l
A study conducted for ATIC under Project WHITE STORK on Soviet-Bloc

solid propellants research and development was completed and made available
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distribution through the Joint Technical Intelligence Subcormittee.

the

Accomplishments under the exploitation program for the Air Force and

Intelligence Community, in the scientist-exchange program area, resulted

in the attendance of three outstanding Soviet combustion scientists at the

Sixth Combustion Symposium at Yale University in August 1956 and plans for

reciprocal visits by US combustion experts to the USSR during 1957.

1.
2,
3.
be
5o
6.
Te
8.,

Fo

10,
11,
12,
13.

AF33(600)-33148, Marquardt Aircraft Company
AF33(600)=33711, Allison Division, General Motors Corporation
TIR~-PR~56~5, dtd 31 Oct 56
AF33(600)-33497, Aerojet General Corporation of Azusa, California
AF33(600)~15660, Haller-Raymond-Brown Incorporated
AF33(600)=33192, Dr. Albert Van Rennes

PR=-18741k, Aircraft Nuclear Propulsion Division of General Electric Corp.
AF33(600)-31235, Lycoming Division, AVCO Manufacturing Corporation
TIR-PR=-56-3 dtd 29 Jun 56

TIR=PR=56-4 dtd 23 Jul 56

AF33(600)=33396, Arthur D. Little Incorporated

AF33(600)~33600, Combustion Explosives Incorporated

AF33(600)-33795, Dow Chemical Company
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CHAPTER 10

ELECTRONICS

GENERAL: Work continved in the effort to finalize the program for
contractual assistance in the analysis of Soviet Bloc electronics eguip-
ment capabilities. This program, termed WHITE CASTLE, was planned to
gupplement the limited internal capability of ATIC in the elecitronics
Tields of specialization. The work proposal is concerned with determin-
ing the performance characteristics, functional capabilities, and effective-
ness of Soviet Bloc airborne and ground elechtronics equipment, and the state-

of-the~art of the Soviet Bloc in various specilalized areas.

MISSILE-GUIDANCE SYSTHEMS:

During the last half of 1956, ATIC concentrated attention on a piece
of radar equipment with estimated electronic missile-guidance applications,
This equipment, designated YO YO, is a device located at sites in the
Moscow ground-to-air missile-launch complex area. Evidence that the YO YO
is & radar device was not conclusive; however, its association with the
complex, 1ts geometry, and the fact that nco other objects observed in

these areas have been ident

that 1t is a radar device,

A requivement for contractual assistancet was established %o analyze
and evaluate the intelligence iInformation on YO Y0, to estimate the
operational capabilities of the device, and to prepare drawings and speci-

Tications. ATIC mede a preliminary study of YO YO and summsrized find-

b

2 . . - . .
ngs, followed by & special supplemental veport on an item of eguipment

designated as YO YO SAM,3 (&
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ATIC undertock three projects related to this program to determine
performance charascteristics and functional capabilities for surface~to-
surface, surface-to-air, and air-to-surface missile-guidance eguipment.
Bach study will also seek to determine the Soviet state-of-the~art and

research and develepment trends din electronic equipment for each of these

categories,

RADAR SYSTEMS: ATIC started a program in August 1956 to ubilize the

services of White Stork in the preparstion of radar coverage diagrams.

The work involved calculation of radar ranges for each of a group of radar

equipments against selected US and foreign sircraft from a number of
ifferent aspecis and at a variety of blip-scan ratics, requiring prepara-

tion of coverage diagrams for each case. This material serves the

cperational commands, primarily SAC, and assists in the preparation and

i
s

maintenance of the Handbook of Soviet and Satellite Radar Eguipments.

NAVIGATION SYSTEMS:

Soviet utilization of low and very-low fréquency (VLF) for navigation
purposes was the subject of a study begun by ATIC during the last half of
1956. One area of significance is a study of the Soviet MOCN navigation
system, based largely on iuntelligence derived from project WILD WAVES.
This is a world-wide effort to moanitor and analyze the poriion of the
radio~frequency spectyrum between 10 and 500 kilocyeles. Other elechronics

support to the WILD WAVES program included general guidance, formulation of

requirements, and analysis of data,
e . . . L
ATIC evaluated the Soviet marker-beacon receiver Type MRP-LEP™ and
completed a study of the future air navigaticnal capabilities of the USSR
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I

and satellite countries. Work was completed on & Handbook of Soviet
and Satellite Navigational Electronic Eguipment, the last in a series

of three basgic elechbronics handbooks with wide application throughout

[O2Y

the Intelligence and Research and Development agencies.
The analysis of a Soviet automatic radio compass, Type ARK-5, began
during this period.7 The analysis will iﬁciude the investigation of new
technigues, methods, and materials used by the Soviets. This analysis
and evaluation was undertaken to determine bthe probable cost of producing

the device and its specific operational characteristics to aid in estab-

lishing a basis for more accurate appraisal of Soviet electronics design

and manufacturing capabilities.

COMMUNICATIONS SYSTEMS:

Arrangements for examination and test of physical items of equipment
by an ATIC contractor generated a great amount of activity during the
latber part of 1955 in the communicetions area, IEguipments included the
Soviet REB~F radio set, the East-German-menufactured poinb-to=point com-
munications equipments designated 931-A (UHF) and URG-951-A (VHF), a Com-
munist Chinese radioc receiver, and a Soviet-manufactured telephone mulii-

lexer designated V-3. These analyses were planned for contractusl per-

-

formance to study the operational charascteristics of the equipment and
the menufacturing hechniques used for compariscon with similar US equip-

o

ment.  The purpose was to provide important inputs to future estimates of

Soviet trends in development and application.
Two major intelligence products resulted from studies in the ares
of electronics commnicatlons during this veriod. ATIC produced con-

siderable detailed bechnical information on a Soviebt-produced item of

T57-2390



telephone (mnl%ipleximg) equipment, the TF-9%1, evidencing its future

use in Soviet ground communications networks which form an important

. . \ . G s
part of air-warning systems and of air-defense systems. ATIC studied
the types of air-communications-equipment systems being utilized by the

Soviets and debermined the effectiveness of these systems as they exist

. . 10
now and as they are expected to exist in the future.

ATIC negotiated a contract for production of ilmportant studies on
the technical aspects of ground-to-ground, ground-to-air, air-to-ground,

. . : U & . . o
and air-to-alr communications™  assoclated with the defensive, strategic,

and tactical air operations of the Soviet Air Force,

COMPONENTS AND SPECIAL DEVICES:

Interest in Soviet ECM capabilities continued at a high level during
1956, Formel and informel briefings of WADC personnel and contractors
were almost & weekly occurrence, ATIC received several reguirements for
infraved radiation characteristics of Soviet aircraft and information on
Soviet infrared capabilities. Although svailable new informetion was
limited princivaelly to cpen literature, ATIC made plans for review of

Soviet capabilities in these areas in view of some significant develop-

B ) e

During this report period, ATIC released one in & series of six

ments.

studies of electronics, summarizing existing intelligence information on
Soviet elecironics omwohvnts. This report concerned passive componenﬁs
such as tUbvo’ transiéﬁars, radomes, and antennas; aand included several
notable conclusions, particularly regarding similarity of Soviet eand US
types in miniaturization, reliability, printed circulis, fervo-magnetic
material research, transistors, magnetron and klystron development,

radomes and antennas,
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ATIC secured coniractusl assistance to determine the capability of

the Soviet Bloc to conduct electronic warfare against US air weapon

sys’sems.'L

L

The scope of the study will include present and Fubure esti-
mates of Soviet capability to employ achive electronic countermeasures
(radar and commmications gamming), confusion reflectors, and recon-

naissance in various types of air warfare - including strategic,

tactical, and air defense, (BECREE)

i

3. Un-numbered Report T56-27340
4. TIR-EL-56-3

5. TIS-EL-56-6

6. TIH-EL-3

7. AF33(600)-31843, Farnsworth Electronies Corp.
8. Ibia,

9. TIR-EL-56~2 dtd 3 sug 56
10, TIS-EL~56-2 dtd 31 Oct 56
11. AF33(600)-33689, Radio Corporation of fmerica
12, TIS-EL-56-3 dtd 7 Dec 56

13. AF33(600)-32612, Sylvanis Electronic Products Incorporated
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CHAPTER 11

ARMAMENT

ARMAMENT SYSTEMS:

A limited study of Soviet bomber defensive armament systems, completed
under contract, provided ATIC with indications of possible Soviet develop-

ment trends.l A more comprehensive study of bomber defensive armament

2

systems was placed under contract,® and contract negotiations begun for a

study of Soviet fighter armament systems.B ATIC engaged contractual

assistance for vulnerability and lethality studies of foreign aircraft and
b

weapons also during this report period,

ATIC representatives gave major briefings before Deputy Chief of Staff
Materiel on the armament system in the Soviet all-weather interceptor FIA SH-
LIGHT, and at the Eighth Technical Advisory Group Conference (Air Force
Armament Center) on the latest Soviet aircraft armament systems and missile
capabilities, (UNCLASSIFIED)

 ANTLATRCRAFT ARTILLERY:

The Air Technical Intelligence Cénter has pursued rather vigorously
since August 1955, a project for analysis of Soviet antiaircraft weapons,
A contract with American Machine and Foundry Co., Alexandria, Va.,5 was
negotiated for $41,000 in FY-56 and extended for $38,000 in FY-57. As a
result of this effort, approximately 250 antiaircraft fire unit analyzers
(M-2 type) were completed and distributed directly to using agencies ;- SAC,

TR, )
The fire unit analyzer is in essence a tool to be used by operational

TAC, FEAF, and USAFE in November 1956,

commands in mission planning for analysis of known Soviet antiaircraft gun
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defenses in order to determine the best approach to and exit from targets,

thereby maximizing the expectuncy of success in attack and return over

hostile territory. (C®
The first two tasks of the contract extension with American Machine
and Foundry were completed, These involved the development of a mechanical
method of determining the effectiveness of the surface-to-air weapon defenses
against strategic bombers. The first task, completed in October 1956, was
a feasibility study, The results indicated that the mathematical model for
effectiveness incorporating a terrain analysis for low-level attacks could
be coded on a high speed digital computer. The second task, completed in
November, produced z basic flow diagram for programming on an IBM TOL
electronic computer. The projest was revised in October 1956 and the scope
of work was increased by the addition of a third task., This task consists
of performing a representative SAC problem on a selected target, evaluating
the results and demonstrating the operation of the model to SAC,
The universal automatic analyzer to be developed under the above program
is much broader in scope than the Fire Unit Analyzef@ It will be able to
deal with Soviet conventional guns, high-veloeity guns, hyper-automatic
weapons, unguided rockets, and surface-to-air guided missiles., Whereas
the fire unit analyzer uses a graphical technique for solution, the ﬁniver-
sal analyzer will utilize an electronic computer to handle in a much shorter

time the more complex problems associated with these weapons,

An ATIC representative attended the 7th Annual Technical Intelligence
Conference (Army) and visited DDI Tech in London to work with British
intelligence authorities on Soviet Bloc antiaircraft capabilities and

aircraft armament components and systems respectively,
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SPECI AL WEAPONG:

ATIC representatives briefed the JTIS BwW~CW Working Group on East
German chemical ard biological warfare teechnology, and AMC Special Weapons

personnel on the comparison of US and Soviet nuclear-weapon development.

In response to a special request, ATIC prepared estimates of Soviet
nuclear weapons and their delivery by currently significant Soviet bombers,
Characteristics of these weapons included weight, yield, and dimensions with
significance in leoading and stowage. The study covered the transport of

Soviet nuclear weapons by cargo and helicopter aircraft as well as by bom-

ATIC made significant additions pertaining to defensive equipment such
as gas masks in the revision of Chapter 12, "Chemical Warfare" of the
"Performance and Characteristics Handbook, Foreign Aircraft Armament,"

(UNCLASSIFIED)

1. AF33(600)-2i502, Crosley Division, AVCD Manufacturing Copp,, Call Ltr No, &

2. AF33(600)-33106, Aircraft Armaments Incorporated

3. AF33(600)-2L502, Crosley Division, AVEQ Manufacturing Corp., Call Lir No, 7

L, AF33(600)=31900, Institute for Cooperative Research, Johns Hopkins
University

5. AF33(600)-33898, tmerican Machine and Foundry Company
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CHAPTER 12
EQUIPMENT

INSTRUMENTATION AND CONTROL: One of the three major products of ATIC

in the equipment area was a study presenting the Soviet organization for
research and development in air-weapons instrumentation.l The study

covered the areas of govermmental control, facilities, personalities, and

educational institutions related to this field, (i

EQUIPMENT SYSTEMS¢

TIC accomplished a survey of a major area of technology and reported
survey results on the status of Soviet research and development in the
field of aircraft electrical ecp.v;:i.pxa!xen’r,,,,2 The smmiarized data regarding

associated facilities and technical personalities provided reference

material for further study in the area.

Soviet aerial refueling capabilities was the subject for investigation
and study as one means of range extension.B These capabilities were spplied
to new Soviet aircraft -- BADGER, BISON, BEAR, FAGOT, FRESCO, FLASHLIGHT,

and FARMER,

New work undertaken by ATIC with contractual assistance included deter=
mination of performance characteristics and status of Soviet self-contained
(non~radiating) navigation and guidance equipment;h determination of the
| minimum standards for runways to support the principal Soviet aireraft,

and evaluation of Soviet runway requirements with reference to landing-gear

5

weight and volume,

Soviet capabilities in aerial photographic reconnalssance was the

subject of a briefing by ATIC before the ARDC Industrial Symposium on

T57=-23%0
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Aerizl Reconnaissance. A briefing on the human factors aspect of equipment
and systems, presented at the Human Factors Technical Symposium, indicated

the apparent status and present trend in Soviet aeromedical research.

1, TIS-WI-S6-5 dtd 12 Jul 56

2, TIS-WI-56-3 dtd 28 Jun 56

3, TIS«WI-S6~l dtd 21 aug 56

k. AF33(600)~3389L, Minneapolis-~Honeywell Regulator Company
5. AF33(600)-26266, Bendix Corporation
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CHAPTER 13

MATERTALS

METALIURGY :

To determine the status of Soviet reactor metallurgy, ATIC, Battelle
Memorial Institute, and US metallurgical scientists under contractual
srrangements with ATIC, combined their efforts and evaluated 1k technical
.@a@ers presented by Soviet scientistis to the International Conference on
the Peaceful Uses of Abomic Energy held at Geneva., The report of this
evaluation was one of two major formel presentations by ATIC in the fisld

of metallurgy.

In addition to this study, ATIC produced a handbook on Soviet alley

compositions and applications. This is essentially a manual of Soviet

£

1

alloy designaticns and the corresponding composition ranges. Its purpeose

w0

was to provide a mediuwn for identificetion of Soviet metals and alloys and

to belp itemize pabiterns of materials applications in Soviebt alrvcraft.

ATIC redefined the use of White Stork in selected metallurgical

b

jects, and established agreement on suvject areas in which estimates

[e7]

will e prepared on future Soviet state~of-the-art. {

Metallurgical developuments by the Soviets which were confirmed
included thelir advanced state in continuous casting of steel, use of
isotopes in studying molten metals, and vacuum melbing of high tempera-

ture alloys on a production scale; production of titanivm on a priority

21

program and the development of ductile chromium-base alloys for high

»

temperature usage. Factors influvencing these developments were the

i
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acute shortage of molybdenum in the USSR, the unique and comprehensive

educational program in metallurgy, as well as extensive use of women

metallographers for research. (GONBIDEIRBAs:)

All of these developments proved highly important since the utiliza-
ticn of these processes not only conserves critical alloying elements,
facilitates machining and fabrication, but enhances the value of metals

or high-temperature applications such as turbine buckets, nozzle guide

iy

vanes, etc. All these developments were identified as exerting a signifi-

ol

cant bearing on the Soviet air-weapon capability in their use of resources.
The vacuum treatment Tor steels (not vecuum melting)} which the Soviets now
employ on a production basis enables Soviet metallurgists to make steels
relatively free from hair-line cracks, a major problem in the US today,
and enhances fatigue resistance in structural members of air weapons.

)
NON-METALLIC MATERIALS:

ATIC conducted tests of some small rubber and plastic foreign aircralt

-

g

1

3 = 3 s > = 4
istributed results of examinations.~ An addendum o the

o

materials and
basic ATIC study entitled "Status of the Fields of Ceramics and Cermets

in Selected Soviet Bloc Nations”, brought this situdy up %o date.S

Two projects were introduced for ubilization of the contractor in
6

studying Soviet capablility in airframe msterials and ICBM materials.
They will estimate Soviet capability in airframe meterials and sesk o

establish the materials requirements and research sssociated with the use

of ailrframe materials in advanced air weapons,



=
—~31

ATIC discovered the development of a Soviet synthetic process for pro-
duclinz rubber identieal to natural rubber {develcved by the US im 1955).
The manufacture of alrcraft tires from this rubber will improve the land-

)

ing performance of Soviet aircrati.

1. TIR-WI-56-3, dtd 26 Jun 56

2. TIH-WI-1 dtd 25 Sep 56

3. TIR-WI-56-k atd 2 Aug 56
. TIS-WI-56-7 dtd 2 Oct 56

5. 102-AB-54/9-3k

6. AF-33(600)-31597, Convair
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CHAPTER 1l
INDUSTRIAL TECHNOLOGIES

ATRFRAME PRODUCIEILITY:

A study of factors affecting Soviet supersonic fighter production
resulted in completion of a comprehensive Phase I report by the contractor
including analysis of the effects of alternative designs for Mach 2 and
3 fighters upon performance and producibility. ‘The information developed
provided the basis for a briefing at the Joint Anglo-fmerican Aircraft
Production Conference held in Washington. Phase IT and Phase TII of the
study conducted by ATIC and the contractor produced significant informae

tion which was used as a basis for intelligence-collection activities and

future estimates of Soviet capability,
A study of factors affecting Soviet supersonic bomber production met

wi’th problems of securing contractnal assistance.
A manufacturing analysis of the Soviet jet transport aireraft CAMEL
indicated that the Soviets were able to make considerable savings in
production time and cost through the use of large portions of the design
of the medium jet bomber, BADGER;I The Soviets were in this way capable
of producing an advanced-design jet transport at costs that may be as muwch
as 30% lower than would be required for an all=new transport design, This

analysis was also presented to the Joint Anglo~American Production Conference,

ATIC started manufacturing analyses of FISHBED, FACEPIATE, and BLOWLAMP

e

during this period, <t ENTIAL)

CUIDED MISSILE PRODUCIBILITY: A study of the producibility of the

T57-2390
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Soviet ICEM progressed according to schedule and preliminary information

available helped in the formulation of special cellection requirementsw2

PROPULSION=SYS TEMS PRODUCIBILITY: Phase I study of rocket-propul-

sionusystems producibility, conducted under contract, provided one of the
most complete studies of rocket-engine production characteristics and
facilities available. The contractor continued with the Phase II portion

of the study,

1, TIS-WI-56-6 dtd 31 Dec 56
2. AF33(600)-31597, CONVAIR
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Ttors and GOC observers,

50

CHAPTER 15
ATR SCIENCES

GEOPHYSICS:
ATIC, through utilization of WHITE STORK contract, initiated a study

to determine Soviet bloc capabilities in selected areas of seismology and
acoustics as they apply to air weapons and air operations, and as they

support the Integrated Airborne Passive Search and Tracking Intelligence

ATIC's program for equipment development created a need for a related
study of the Soviet capability in acoustics which was undertaken under

contract.+ The project involved a study of Soviet acoustic scientific

1i’cei~ature and available intelligence inform tion,

ASTRONOMICAL SCIENCES: A survey of Western Ruropean astronomical

capabilities continued during this report period.

PHYSICS: A study of Soviet application of heat transfer to air-wea=

pons development approached completion during this period.

AERT AL PHENOMENA: The appearance of a large number of books and motion

pictures on the subject of "flying saucers" and the sudden increase of
self-styled "flying-saucer investigation and research orgmizations" had
noticeable effect on the number of UFO reports received during this period.
ATIC received 425 UFO reports, the largest number since the peak UFO year
of 1952, Controversial motion picture films and publications were reviewed
and anélfrtieal reports made where possible in anticipation of wide~-scale
public queries, ATIC prepared a training course on UFO's for ATI of ficers;

and special instructions, charts, and guidance material for UFO investiga~

T57=2390
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CHAPTER 16

ATR WARFARE AND WEAPQN SYSTEMS

INTEGRATED PRODUCTS: Work proceeded on revisions to AIE-11, "The

Threat of Military Surprise from Soviet Technological Superiorits and
>

g

to the study "Estimated Characteristics of Soviet Air We ons

AN

ATR WARFARE SYOTEMS:

Support tc the ARDC Weapon System Project Offices and their contractors

i

-

continued during this repori period. The number of briefings and studies
prepared by ATIC increased considerably. This support aimed directly to-
werd meeting the reguirements of WSPO's for planning new US weapon systems

to meet the ememv'orv1fo“u~nt which was estimated for the time period

when the US weapon system became operational. A major study area concerned

. e . X o 1
the technical capabilities of Soviet air-defense weapons.

e

ATIC support included intelligence on Soviet air defense related %o

specific systems development; e.g., Strategic Bombing System 110 A

(Chemical powered) and 125 A (nuclear mowerea) Tactical Bombing Systenm
302 A, Penetration Sys%em 125 A {anti-radar missile, decoys), Bomber-
Derense Missile Systems 120 A and 126 B, and Weapon System 121 A
(CROSSBOW). Included also was information on Soviet tactical air related

to Fighter-Bomber Syszea 300 A development; and technical intelligence

elated to strategic reconpaissance developments, Advanced Reconnaissance

+

System 117 L development, the GAR-X (SW T‘AL{EOJ), the B-52, B-58, Burface-
to-Air Missile System Requirement 135, and the WADC contracted study on

)

penetration of Soviet éefeﬂse.z



Studies of air weapons research and development in non-Soviet Bloe

s

countries proceeded satisfactorily, but because of higher priority work
assigned to Project White Stork very little was accomplished on studies

q

'

of Soviet capabilities in aerodynamics and aireraft structural design

ATIC presented a preliminary analysis to TAC persomnel of the cape

ability of the Soviet Bloc air defense weapon system against low-level,

high-speed penetrations as estimated for 1956-1960. 4 regulrenent was

—a ]

placed on the contractor for a detailed analysis of certain findings in
L

v

the preliminary study. )

Work proceeded satisfactorily and on schedule on the technical signi-
, h s . s 5
ficance of Soviet strategic bomber capability, a study under contract.’

Very little work was accomplished on the study of Soviet capability to

develop and launch & military earth satellite because of lack of person-

A study was initiated to determine Soviet capabilities

¢t

o develop
a2 defense against the ICBM and to evaluate its effectiveness. A4An Ad
Hoc Committee was established to monitor and advise‘i"riug the study.
The reguirement for consultant services was established and the request

external assistance provided by the University of Michigan.

A contract for consuliant services was approved For & study of West
&) 7

.4..1

e

European capabilities in fluid dynamics; the contractor was o devote a

major protion of his time to analysis of Soviet theoretical dynemics

and aerodynamic design philo sophy,é {(Tone

ATIRCRAFT WIAPOY SYSTENMS:

[$3]

tudies of the nine new Soviet airerafht shown on the Tushino Air
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Display of 1956 were undertaken during this period. These included studi

of the Soviet twin-turboprop transport CAMP, the day fighters FISHBED A
and B, the delta-wing aircratft FISHPO the swepi-wing vewrslion of FISHBED
2 D

(1)

A, designated FACEPLATE; the swept-wing version of FISHPOT, designate
FITTER; the improved all~weather Ffighter variant of FLASHLIGHT A, the

TASHLIGHT series (possible recon=

H
‘*EJ

FLASHLIGHT C; end a variant of the

.4
j=N

ck aireraft), the FLASELIGHT B; and the Soviet twin-jet

omber, BLOWLAMP, The study of BLOWLAMP was completed.

It was necessary to reschedule eight studies in process becsuse of

o

the greater emphasis on fulfiilment of reguests from major air commends

and the revision of the Estimated Fubure Soviet Aircraft Weapon Systems

« = =

during the period 1857 to 1807, These included studies of the estimated
(> e

[

development of Soviet fighter and bomber aircrait, temperature effects of
performance of USSR aircraft, revised studies of FLASHLIGHT and FARMER,

AR

and analyses of CAMEL, CRATE, and HORSE,

]

The study of the YAK-18 Flight Test was complebed but not released

3

becauvse of reguirements of higher priority items placed uvon clerical

The meintenance of handbooks of foreign airers

help.

GERIREATG, »

F

t, other than Soviet,

is a conbinuvous project, 4 Characteristics and Perfformance Handbook of

Foreign Aircraft was released at the close of the year.' (UNCLASSIFIED)
At the close of this periocd, a contract was in process of negobiation

by ATIC with Boeing Aircraft Company for a study of Soviet Air-to-Alr

et

=

[

(2N
s

[N
W

Refueling Capabilities, based upon evidence of Soviet activii

area, This obligated ATIC to furnish %o the contractor finished



55

intellizence estimates regarding the componental hgrdware and its capa-
bilities, and performance data on the aircraft involved, The contract
entails a study of the various possible Soviet bomber-tanker combinations
and the selection of the most logical combinations the Soviets would use,
and provision of pertinent engineering data which using agencies will

need to plan any "buddy" or "rendezvous" type missions involving these

A re-evaluation of the original study on FRESCO was undertaken, based
on new initelligence information which has become available since the
original analysis, (UNCLASSIFIED)

ATIC obtained contracitual assistance for a study of the Soviet capa-
bility to develop a supersonic manned medium bomber weapon s:,rs‘l:em,,8 Work
began on Phase I which requires the acquisition of an understanding of the
Soviet state-of=-the-art capability in technical areas pertinent to the
contracts Phase II will require the design of the weapon system associated
with knowledge previously acquired in Phase I..?' ATIC established a working |
group for assignment to this project which included an @spodynamicist, a

design engineer, systems engineer, and a propulsion engineer, (C*HE

GUIDED MISSILE WEAPON SYSTEMS:

A Study of the Moscow Surface-to-Air Gui‘.déd Missile Defense System ,9
and a TOP SECRET Supplement to the study, were completed during this periodom
Supplement No, 1, published as a Technical Repért, covered the effects of
interrupted YO-YO type radar intelligence on the performance of a semi-ac»tive
homing surface-to-air missile,u Supplement No. 2 was placed under contract
and as new intelligence information improves in quantity and quality,

continued analysis effort will be given to studies of this missile system
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2
and its effectivenessnl

Problems were created by higher priority work and receipt of additional
information affecting content of studies which delayed production in study
areas of Soviet surface-to-air missile guidance and control capabilities,
surface-to-surface guided missiles, and air-to-surface guided-missile
capabilities, (UNCLASSIFIED)

A study 6f an air-to-ship missile-guidance system was published during
this period and a new study on the subject'waé‘initiated.IB (UNCLASSIFIED)

A new project undertaken by WHITE STORK had as its objective the pro-
duction of realistic surveys from sighificant intelligence reports and

related collateral information regarding the facilities involved in research,

development and flight testing of guided missiie weapon systems.
The Collection Requirements Board reestablished the Ad Hoc Committee
in Octqber 1956 and assignéd to the committee the task of producing an
Intelligence Requirement Guide for an ICBM Weapon System, The Glenn Lg
Martin Company undertook preparation of material for the Guide on a no-cost

basis. (

ATIC made plans for consolidation of ggfensive missile studies into

a single study to be revised semi-annually, Each.stndy"and revision will

include the surface~to-air and air-to-air missiles, (G EDENERATr
Other new projects planned by ATIC during this period included studies
of a probable guidance system employed in Soviet ballistic missiles and of

guided missile instrumentation data, (%

NATIONAL AND JOINT COMMAND AND AIR STAFF SUPPORT:

During this report pericd, ATIC forwarded contributions for the National

Intelligence Estimates Program and the National Intelligence Survey Program

T57=2390
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to the Deputy Director for Estimates, USAF. Contributions to WIE's included

estimates on probable developments in Japan and estimates regarding Communist

China. ATIC support to NIS's included 13 contributions concerning nine

countries, : VL),
ATIC participation in the Air Force program for the production of air

capability studies included responsibility for the chapter of Air Intelligence
Studies entitled "Air Material in the Advanced Stages of Development."

During this report period, ATIC contributed to AIS's on France, Spain,

Finland, Sw tzerland, and Yugoslavia.
Other ATIC support included contributions to Air Defenséaand Tactical

Force Air Intelligence Studies, and preparation of the Joint US-UK Con-

ference Report, (UNCLASSIFIED)

1. TIS~ES-56~3 dtd 24 Jul 56

2, TIS~-AC-56-1 dtd 11 Dec 56

30 TIS«ES-56-2 dtd 9 Jul 56

4. AF33(600)~32973 Armour Research Foundation

5 AF33(600)~33229 Lock&eéd Aircraft Corporation
6, AF33(600)-33820 Massachusetts Institute of Technology
7. TIH-AC-1 dtd 21 Ded 56

8. AF33(600)-3186l Convair

9o TIS-(M-56-1 dtd 8 Nov 56

10, TIS-0M-56~1A dtd 31 Dec 56

1l. TIR-GM-56-1 dtd iG Sep 56

12, AF33(600)-30230 Convair

13, TIS-M~56~2 dtd 28 Sep 56
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AFAC
AFD
AT

AMG
APGC
ARDC
ATILO
BHP
CIs
CONAD
DI (Tech)
ECH
ELINT
FEAF
FY
GOC
IAC
IcEM
iCG&
IceM
16y
JIB
JTIS

GLOSSARY

Air Force Armament Center

Air Force Depot

Airborne Intercept

Air Materisl Area

Air Materiel Command

Air Proving Ground Command

Air Research and Development Command
Air Technical Intelligence Liaison Officer
Base Horsepower

Central Intelligence Agency
Continental Air Defense Command

Deputy Director of Intelligence, Technical {Great Britain)
Electronic Countermeasures

Electronics Intelligence

Far BEast Air Forces

Fiseal Yea;

Ground Observer Corps

Intelligence Advisory Committee
Intercontinental Ballistic Missile
Intelligence Collection Guidance Letter
Intelligence Collection Guidance Manual
International Geophysical Year

Joint Intelligence Bureau

doint Technical Intelligence Subcommibtes

T57-2390
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NACA
NTPC
051

RADC

REG
SAB
SAC
SAF
SAG
SAM
SEC
TAC
TIPS
UFO
UHF
USAFSS
USFIC
USNC
VEF

WADC

National Advisory Commitbee for Aeronautics
National Technical Processing Center
Cffice of Special Investigations
Rome Air Development Center

Royal Air Force

Returnee Exploitation Group
Scientific Advisory Board (AF)
Strategic Air Command

Boviet Air Force

Scientific Advisory Group (ATIC)
Surface-to-alr Missile

Scientific Bstimates Committee
Tactical Air Command

Technical Intelligence Processing System
Unidentified Flying Objects
Ultra-high frequency

UBAF Security Service

US Foreign Air Information Center
US Natlonal Committee

Very-high frequency

Very-low frequency

Wright Air Development Center
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Reconnaissance Systems, 52
Supersonic, 55
Yak-18, 24, 54
Airframe, 48
Air Intelligence Services, 11
Air Sciences, 50
Air Shows, 28, 31, 53
Air Warfare, 52-53
Alloys, 45-46
Analyses, 28, 29
Analyzer, 41
AN/GLA-7, 26
Antennas, 38
Antiaircraft Weapons, 40-41
ARDC, 10, 43, 52
Armament, 40-42
Astronomical Sciences, 50
ATILO, 1, 9
Atomic Energy, 45
Battelle Memorial Institute, 5, 6,
Biological Warfare, 42
BLUE BOOK, (See Aerial Phenomena)
Boards, 2, 3
Briefings, 1-2, 11, 52
Building 828, 23
Calculators, 29
Cameras, 29, 30
Central Intelligence Agency, 2, 27
Ceramics, 46
Cermets, 46
Chemical Warfare, 42
Circuits, Printed, 38
Collection Requirements Board, 56
Collections, 13-19, 16-19
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Committees, 2, 13
Communications, 16, 37-38
Components, Electronic, 38-39
Computers, 2, 17, 28-29, 41
Conferences, 2, 40, 41, 48, 57
Contractors, 6, 7, 21, 38, 40, 41, 53, 54,
Contracts, 7-8
Defense Systems, 38, 39, 41, 52
Detachment 2, 10, 11
Dynamic Retrieval Information, 21
Electronic Countermeasures, 38-39
Electronics, 16, 35-39, 43
ELINT, 2, 9, 25-27
Equipment, Foreign, 23
Equipment Systems, 43-44
Engineering, 28-30
Engines, - 28, 32, 33

Ramjet, 31

Rocket, 32

Turboprop, 31
~ Estimates, 2, 42, 53, 54
Evaluations, 45
Exchange Program, 13

—--Exploitation, - 16-13, 21-22, 23

External Relationships, 2-4
Facilities, 15, 23-24
Farnborough, 1

Farrior, Col William C., 9
Ferro-Magnetic, 38

Fluid Dynamics, 53

Fuels, 2, 17, 33-34
Funds, 7-8

Geophysics, 50

Gilbert, C61 Huntington K., 9
GIRDHS, 26-27
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Glossary, 21, 58-59

Groups, 3, 16, 42

Guidance Systems, 35-36, 56
Guns, 41

Handbooks, 32, 37, 42, 45, 54
Hoffman, Col Gordon C., 9

Human Resources, 13-14, 44
Industrial Technologies, 48-49
Information Processing, 20-21]
Infrared, 14-15, 17, 28
Intelligence Advisory Committee, 13
Joint Intelligence Bureau, 1
Jordan, Col Ralph S., 9
Laboratory, 23

Launching Installations, 16, 35
Lester, Maj Alec H., 9

Liaison Team, 1

Library of Congress, 6, 22
Lubricants, 33-34

Mangum, Col Cledous M., 9
Manpower, 8

Manuals, . 17-18

McGarity, Lt Col William V., 9
Meetings, 16

Metallurgy, 17, 45-46
Meteorology, 14

Missiles, 16, 33, 35-36, 40, 41, 48-49,
Molybdenum, 46

MOON, 36

Moscow, 16

National Board of Estimates, 2
National Intelligence Estimates, 56, 57
National Security Agency, 2

Natl Tech Process Ctr, 27
Navigation, 14, 36-37, 43
Non-Metallic Materials, 46-47
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Nuclear Propulsion, 32
Nuclear Weapons, 42
Organization and Functions, 9-10
Personnel, 8-9
Photography, 18, 28, 29, 32, 43
Photographic Equipment, 14
Physics, 50
Plans and Programs, b5-6
Plastics, 46
Problems, 6-7
Production, 48-49
Projects
WHITE CASTLE, 35
WHITE STORK, 5, 6, 7, 33, 36, 45, 50,
WILD WAVES, 36
YO YO0, 35, 55
Propulsion, 14, 15, 31-34, 49
Publications, 29, 43, 52
Radar, 35, 36, 55
RADC, 10
Radijo, 14, 36, 37
Radomes, 38 _
Reading Panel, 9, 10, 20
Receivers, 36, 37
Recorders, 14
Refueling, 43, 54
Reproduction, 29-30
Requests, 16
Requirements, 16, 18
Returnee Exploitation Group, 16
Rockets, 32, 41
Royal Air Force, 2, 10, 28
Rubber, 46, 47
Runways, 43
Scientists, 2, 13-14, 17
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Security, 10-11

SHAPE, 1, 10

Strategic Air Command, 36, 41
Studies, 43, 52, 53, 54, 55,
Suez Canal, 11

Supersonic Weapons, 48
Supply, 23

Technical Resources, 14-15
Telephone, 37, 38
Theoretical Dynamics, 53
TIPS, 5

Training, 18-19, 27
Transistors, 38

Translations, 9

Trips, 2

Tubes, 38

Twining, Gen Nathan F., 1
UFO, (See Aerial Phenomena)
USFIC, 6

Vacuum Treatment, 46

Villars, Col Paul E., 9

WADC, 32

Watson, Brig Gen Harold E., 1
Weapons, Special, 42

Weapon Systems, 53-57

Western Office, (See Detachment 2)
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