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Charlm B, Doug r, Conmander, ATTC, and Brigadier G@neral John E ,  

Dougherty, ~ G ~ ~ ~ n ~ e l l ~ ~ ~ n c e ,  A R D C ,  t o  advance the &.ole of in"c1- 

ligence i n  WRCU, 

Two major psopgsals  were saade in these meetings by ATIC 

adad approved by Brigadier &n@r@l John E, Dougherty, BSS/Intel- 

l igence,  ARDC. The first proposal w m  %had ATE provide i ~ d ~ ~ l i ~ e ~ ~ ~  

.maexes fox a l l  Systems ~ e ~ ~ ~ ~ ~ ~ e ~ t s  and w e ~ ~ o ~ - ~ ~ ~ t ~  proposals. 

2'ki,s is now being done$ the first two SR8s have been received 

or re-direction o f  weapoe d e ~ ~ ~ o ~ ~ e n ~ s  due t o  ~ ~ t ~ ~ ~ ~ ~ ~ n ~ e  

inpu t s  recaived only after great quantities of emey have 

been spat, The second proposal is " c h a t  AT16 and ARDC s e t  

up t%hnic& w r k i n g  t e a s  in R&i3 support  o f  lntel l igeace 

and in intelligence support of R&De Two t e a s  were 

proposed in t he  Fiss"cnasnsd area, one fer actions awing 



4 

C" 

t 

I 

i 

i 

I 

V i s i t o r s  from .&he UK during t h i s  period included a represenz- 

a$ive of the M i ~ i ~ t ~ y  of Defense and the  Chief Lntelligence 

Qffices,  Hq RAY ~~~~~~~* who were briefed oax weas  of a p a ~ i f i s z  



for orientat ion br ie t f ings  on spec i f i c  ATIC projects, The f i r s t  

r"ameS E. W&Sh, Spent 23 OEtoberP 63% &??IC f o r  ~ ~ S ~ U S ~ i Q ~  Of p X Q b h m  

areas including reatearoh and development, col lect ion,  contract  

s tudies ,  the Saient i f ic  and Technical Exploitation P~Q~TB..XD (STEP) ,  

space t rask and data  reduction, 



CHAFTER 2 

M ~ A ~ E ~ ~  CONTROL AND SERTICZS 

PLANS AND PROGRAMS: 

The ACS/I and &TIC conducted reviews and d r a s t i c a l l y  

changed the  ATIC FY 60 and FY 61 programed e f f o r t ,  Changes 

resu l ted  in a. reduction of ex terna l  ass is tance program f o r  

in%elligeace hardware and contract  or produced s tudies ,  a s  

we11 as in-house pro jec ts  associated with l o w  p r i o r i t y  

in te l l igence  amas. 

Remeseni;atives of %he Bureau of the  Budge?, and Office 

of the  Secretary of Defense, a f t e r  br ie f ings  on original. 

ATIC program requirements f o r  FY 60 and fj71 619 had concluded 

t h a t  the Center depended t o o  much on cont,ractors f o r  in%elJ i -  

gence s tudies ,  duplicated the  e f fo r t s  of other agencies, 

such as CIA, NSA, and the  RD community; spent a p e a t  d e a l  

of money for hardware development without concrete r e s u l t s ,  

used expensive and exot ic  means t o  collect, in te l l igence t h a t  

was available from other sources, and delved t o o  deeply into 

many subject areas thus increasing +he over-all cos t  of the  

in te l l igence  producLo Hany of these c r i t i c i sms  were eliminated 

as a result  of ATICfs deta i led  program review and realigmera-k. 
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r esul ted i n  a r educ t ion  in. workload on the par.!; of Major A T I C  

acti-vit ies,  Theso con%rols were naintained over a p p r o x ~ a ~ ~ e ~ ~  

65'0 recurr ing report  submissions, 89% of which met established 

due dates, ( ~ C ~ S S I ~ ~ ~ ~ ~  

~ A ~ ~ G ~ ~  ANALYSIS - 
A31C conbiraued do perf o m  spot  analysis primarily f o r  

measuring program eff ic iency and t h e  effectiveness of con- 

%rackual support ,  

r e l a t i v e l y  sfmple i n p u ~ ~ o u ~ p ~ ~ ,  forms 02 measurement i n  accord 

with the assigned funct ional  statement. 

The basis  of work measwemen% involves 

( t r r J C U S I F I E D )  

ATIC prepared a s tudy  on %he use of Experts and Con- 

sal tants  which could have a signkficanf, bearing on t h e  

qualidy of future A T I C  evaluations where the  appl icat ion of 

new sc ient  if i c  'br e ak-d ks oughs would c ons i d  e r  ably ald er 

fore ign  c a p a b f l i t i m  during the  next ten years. 

was prepared as requested by the  Surtreys and Investigation 

This srtudy 

S"t;aff, Wouse Appropriations Commit.l",,ee, and was used a s  the 

bas i s  f o ~  committee heariags at, A T I C  i n  October, 1959. 

r e s u l t  of the findings is P;o be used as a basis  for amending 

The 

CClhTRACT REQUFcEi43TT S 

I ne  spsc i a l  py ocurmeizt, 

Sys+,em Center of h K ,  which 

y e a r  +,e serve as en  ex te rna l  

m. sect ion within the  Aeronautical 

wzs consfituted within the l a &  

as s i s %  ance ou% let, f or in%e ll igence 

Copy ]/of aaCopies 
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~ ~ ~ c e ~ s f u ~ l y  n e g d  i a k d  ~ ~ ~ e t ~ ~ ~ ~ ~ o  contracts  during FY 59 

f o r  both services  and hardware, This is exelusive of ather 

procurement a.ct ions performed as a result of seventy-two 

addi t iona l  Purchase Requests f o r  contract  amendment,s and 

requirement cancel la t  ions ~ ~ C ~ S S ~ I ~ ~ ~  

Representatives of t h i s  Center (ATIC)  and the  Aero- 

naut ica l  Systems Center (AMC) agreed tha t  requests  f o r  

procurement ac t ion  would precede by 100 days t h e  requested 

date  f o r  contract ,  since experience proves t h a t  the majority 

of contract  plaoements of an int;elligence nafxre require  an 

extended period of negot i a t  ion  p r io r  t Q the  preparat ion of 

a ont r  ac .F,  LASS IFXED 3 

ATZC prepared Advance Infomat ion  copies of a l l  FT 60 

procurernen%,s, authorizing +,he buyer t o  proceed with procure- 

actione, to the p o i ~ l t  Of but  not including a w z d a  Phis  

preliminary procuremen% informa%ion allowed not only f o r  

expedited preparation of Requests f o r  P ~ o p o s a l s  and nego- 

t i a t i o n s ,  bu% also f o r  suf f ic ien t  t ime t o  re-study t h i s  

Cen-Fer's requkements p r io r  .Eo ac tua l  contract  placement, 

~ ~ C ~ S S ~ I E D  ) 
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rnsde it; possible to at- t ,a in  greater uniformity i.n procedwes 

f o r  the re lease  of I@ finished intel l igence documents +,a 

autside agencies ~ ~ ~ ~ ~ ~ ~ s s ~ I E D ~  

&TIC conducted a campaign f o r  review of f i l e s  which 

c tv i l i ans  hired fop  the Center; and 89 sepma+,ed, inclvadfng 

33 summer-the only employees, making a net ga in  af six (6>* 
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CHAPTER 6 

G I N E E R I N  G SUPPORT 

EN GINEEa IN G ANALYSIS : - 
Under t h e  methods development program, work was car r ied  

out: 

sec t ion  gropePties and t o  projpam t h i s  method f o r  t he  IBN 

7090 computer, and ( 2 )  t o  develop a mwthod of e s t h s t i n g  

(1) t o  r ev i se  the  s t r e s s  method of es tab l i sh ing  wing 

weight and sect ion propert ies  of a5ularaft fuselages and t o  

program fa r  solution by a d i g i t a l  computero 

under study was a method of de te rminhg the center  of gravi ty  

"laation of an a i r c r a f t  by the use of a fourth-order equation 

which aIlows discree t  solut ions without r e so r t ing  t o  the 

trial and e r r o r  approach cwrent3-y i n  useo 

Anvkher problem 

( U N C L A S S I F I E D )  

One outcone of t h e  last  US-UK Conference was the agree- 

ment on. besic d a t a  f o r  a11 current  S w i e t  a i r c r a f t ,  In 

adgust ing current ATIIC a i r c ra f t  performance est h a t e s  t o  

r e f l ee t  t he  changes i n  new basic da ta ,  changes in. conffgu- 

r a t i o n ,  p r~pu2s ion  plant,  or g o s s  weight were made on many 

of t h e  cul-rent Tighter and bomber ahxmfta  (UMCLASSIFIED) 

A n  extensive study was made on a l l  t he  ram9ficaLions 

of a b c r a f t  performance Lo invest igate  the fsasibi l i%y of 

expanding the present a i r c r a f t  performance problem as 
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method of preparing br ie f ing  aids, Resultan% products a r e  

FFdi , in te l l igence  publfeations. The f b s t  mock-up produced was 

of a SQTP~& rocket launching installation, 

approval f osa ~ r o ~ ~ e ~ ~ ~ ~  of a Model 1C Xerox Copyflo machine, 

h i s  machine meets the need f o r  rapid ~ e p ~ o d ~ . ~ t i o ~  of "paper 

copies f m m  microffih.  in d i ~ e c t  support  02 ATIC pro jec t  STEP 

and f o r  a%;hsr mfcrofilm reproduction requkernents, (VnrCL4S- 
i 

Page 3 
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p l i s h  on two shEf.t;s for the Burroughs 205 and one shut  on 

0 ~ ~ ~ ~ e I ~ A ~ 1 0 ~ :  
v 

:Dur*ing this period iz; became increasingly apparent 

One of the mos t  s ign i f icant  s ing le  photo analysis  
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t m  

inelzzdsd (1) a new data-reduction un i t$  ( 2 )  a device f o r  

pro3ection enlarging, (3) a. stereo-viewer, (4) a compzly.ator 

f o r  direct; reading of coordina%e r n e ~ ~ ~ ~ e r n e ~ t s  with an 

~~~~~~~ of p l u s  OY minus .01 m, and ( 5 )  8 device for 

~ $ ~ ~ ~ l ~ ~ ~ i ~ ~  pmxise o r i en ta t ion  of photo a i s ,  and r e -  

cording of pho%o detail .  on glaas f o r  interpretation pur- 

poses * ~ ~ ~ ~ ~ ~ ~ 1 ~ 1 ~ ~ 1  
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by the  ifiksterm Powe~s mom than B deca.de ago with the Lntro- 

Sovisk, s 'belief i n  the effect iveness  of t h e i r  bomber defensive 

ho gun-armed bombers mmeuvered, when c ounterfng 

USAF ~~~~i~ cur"ve intercept,  so as  t o  being the maximum 

t u r r e t  firepower t o  bew and, h one instance, tracked OUT 

~ ~ ~ ~ ~ c ~ ~ ~ o ~  ai.wxwf'.t; wikh one of the  three available tu r r e t s .  

~~~~~~~~~ of Soviet bomber azmamen% systems were pre- 

(1) "Defensive F i re  Coverage sented in Pa*m ~ ~ ~ I i ~ ~ ~ ~ ~ n ~ ~  

Diagrams of Soviet! Bomber and Transport Aircraft ,"  (2) 
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I 

~~~~~~e~~ was removed and fow external  wing pylons ins ta l led ,  

Since %he guns were removed, it could only be assumed t h a t  

+hss  pylons were designed t o  c a r r y  &W8s as t h e i r  so l e  

~ ~ ~ ~ ~ ~ e r ~  al~ho~gh, Lo dab, no s to re s  were observed a t ~ a ~ h e ~  

t a  %heme pyJoaa41~ Hence, it is probable t h a t  the Soviets 

a re  now m o ~ e r ~ i z i n g  t h e i r  f i g h t e r  aircraft  with an ~ ~ ~ e n t  

more e f fec t ive  in present day combat e n v ~ o ~ e n t  than gums, 

Kent., S y ~ t e l ~ ~ s " ~  (2) "Analysis of Soviet TOW Target Gliderf7, 

and ( 3 )  tqAnalysis of Soviet Tow TwgeC ( 

about ~ o ~ p ~ ~ e n t s  of a Soviet bean Fider a i r - t o - a i r  guided 

mfssile, %he most probable over-all missile design and per- 

formaneo were established from t h i s  informaf;ion, which 

c ~ ~ e ~ ~ d  about 50% of the missile i t s e l f ,  I~orrnation i n  

the f o r m  of descriptiorra and sketches coveying %he missile 

guidance and con%rool sub-systems was supported by the 

 ion of a hwdwae item, a cylinder and piston 



I 



, 



P - b  
W w m x a l  

zog M :: c 

Pa gs ages 
c OPY qpie.e;s 
260- 



yaa 

~ ~ ~ ~ ~ ~ ~ i ~ g  the belief ?,hat the Sovietrs ham a comprehensive 

offensive biological wwf are program, 

p o s i t i o n  was no?; fo~ma1I.y held by the A i r  Force, 

Reretofore, t h i s  

A ~ o ~ ~ ~ ~ e ~ ~ n $ ~ v e  evaluation of the capabi l i t i es  of t w o  

kill ~ ~ o b a b i l i ~ ~  of e i % h e ~  weapon system extended f rm ze ro  





i u s .  t h e i r  Lunar r e ~ o ~ ~ ~ ~ s ~ a n e ~  vehicle, launched i n  October 

1959. This vehicle succeeded in ~~~~~~~~~~g +,be back s ide  

of the moon f r o m  a distarace of h0,OOQ miles and subsequently 

~~~.~~~~~~~~~~ these photographs t o  receiving s ta l ions i n  the 

USER. g 

which ean be used t o  exp1ope 09% t o  and including %%lo =ea 





propuEsion spec ia l i s t s  in the S ix th  Annual Conference 20 

discuss a i r  t hnical intel l igence concerned with Soviet 

a i rc raf t ,  ~ ~ e e ~ e n ~ s  were reached on 5he basic ~ ~ e r ~ ~ d y ~ ~ i ~  

cycleer and sFzes of' turbojet  and. turboprop engines i n  a l l  

emren t  Soviet a i r c ra f t .  O f  special  significance is the  f a c t  

$,hat the power plant €or F 

subject upon which no agreements had been reached Tor t h e  

l a &  three calendar  year^, 

a&cFaft  was resolved, a 

* 

Considerable e f f  art; was expended i n  synthesizing estimates 

on ~ ~ b o ~ ~ ~ ~ ~ ~ e ~  and thermodynamic cycles f o r  Soviet a i r c r a f t  

nuclear propulsion systens, I n i t i a l l y ,  the effor ts  were 

directed .F,o ~ r o ~ ~ Q ~ ~ F ~ a ~ i n g  systems i n  support  of the 1962 

I C  nuclew b o ~ b e r  estjmEl?tes. Finally,  however, 

s t u d i o s  were made on hypothetical  nuclear propulsion systems 

which w e  estimated within the Soviet capabi l i ty  f o r  five, 

two-yew periods between the  years 1960 and 1970, ( 

The con%rac.t;orbs evaluation and report  on the Soviet 

AV-50 propeller was completed wi th in  t h i s  period, 

was the  s o l e  a r t i c l e  of Thysical hardware which WBS exploited 

This i t e m  



I 

Soviet employment of ~ara3ei; engines, These end products 

px-ovided &,her members of t he  hke l l i gence  c~~~~~~~ as 

as major a i r  c o ~ ~ n d s ~  with the  rcrsults of a study om a 

~ub jee t ,  f o r  which t h e  Soviets had displayed no hardwareo 

we 11 

The e f f o r t s  of %he pa@% three or  f o u r  yedrs in 'achieving 

an in-house capabi l i ty  t o  design and more accurately predict  

the performance of Soviet tu rboje t  engines a.% a l l  modes of 

f l i g h t ;  conditions through ~~~1~~~~~ of computer exercis ing 

neared completion by the end of 1959, Programming was well 

ROCKEX' PROPULSION 
Il""-renrr 

ATlC furnished est; h & e s  $, o the intel l igence c o ~ ~ ~ ~ t y  

tlf" Soviet capab i l i t i e s  i n  t h e  f i e l d  of r0cke.t propulsion 

applicable t o  %he areas of offensive and defensiQe missiles 

and space vehicles,  

data w8re disseminated i n  +he following ATZC publications:  

Tlefenaive Surf ace-to-Atr Guided Missile Capabi l i t ies ,  Soviet 

The propulsPon esLima.P1-es and r e l a t ed  



Offensive Guided Missile Capabilit i e  sb Soviet AstronauCics, 

Soviet Rocket Fower Plants f o r  Long Range Missiles and Space 

Vehicles, Soviet Rocket Power Plants f o r  A ~ ~ ~ a ~ ~  and Short 

Range Hissiles, Soviet Capabili ty t o  Develop ICBM and S a t e l l i t e  

Rocket Power Plants, ~ o ~ t r i b ~ t i o ~ ~  t o  NIE'Ss, NSS's, and F"WAISDs, 

The SovieC rocket power 

these public& ions permiti't;ted 

and space vehicle charac%eri 

i e s  provided i n  

Soviet missile 

futma trendso 

1 
C r i t i c a l  evaluation af the  Pocket propulsion i n f o m a t i o n  

provided & Soviet repa t r ia ted  Spanish personnel cantzhiued. 

The matching of 80me i so la ted  f a c t s  with %hose obtained 

ear  1 f e r  from German r oc ket -power -plant t ec hnic lans ind i c  at e d 

%ha% there  is va l id  information t o  be gained from %his  pro- 

gram, Informat ion mncerning the Sovia% nominal 150,000- 

pound4hY.us.2 rocket sngine development lerrda credence t o  an 

ea r l i e r  predict ion of Soviet need f o r  an engine i n  Chis 

tbrust category, ( 

Under" the  Scierr-hVic and Technical Exploitation Program, 

US indus t r i a l  rocket propulsion s p e c i a l i s t s  screened. and 

evaluated f o r  A T I C  the Soviet open l i%era tu re  pden%ia l ly  
11*4 

applicable t o  rocket-propula ion and aerospace-vehicles, 

1 
m 

I 

u."l 



Guidance was provided respons’Sble US colleGtion agencies 

t o  k p r w e  the  infol~mzt-Lon co l lec t ion  effort in the  f i e l d  of 

rmketry.  Join?, a c t i v i t i e s  Setween technica l  s p e c i a l i s t s  of 

C I A  and A T I C  have improved the  intel l igence tTtake.l$ 

EL3CTRIC PROPULSION AND NUCLEAR REACTORS 

I n  the Nuclear Reactor area3 A T I C  developed and h p l e -  

me& ed a perf orma nc e qanaly s is procedure , through c ont r  ac t  or  

assistance, which enables more thorough a n a l p i s  of design- 

performance cha rac t e r i s t i c so  This group a l so  provided timely 

support €or the  e s t ab l i shen2  of estimated Soviet nuc lew-  

propelled a b c r & t  and guided nissiles, and major suppor.t; f o r  

the NZE on Space. ~ h a ~ m a ~ ~ h i p  of t he  working group res- 

ponsible f o r  con%ributians on nuclear reac tors  f o r  propulsion 

t o  the NIE on Atomic Energy was delegated %o ATIC €or the 

1 next report  period. ( 

linalysis conducted t o  date indicates  t ha t  the Soviets 

a re  acf ivePj  engamd i n  research and developme& progTa3ns 

on e l e c t r i c  propulsion systems f o r  space applications. This 

group supported the ATIC e f f o r t  t o  e s t ab l i sh  Soviet capa- 

b i l i t i e s  i n  space, and make a major contribution t o  the  

recent  HIE  on *meo ( f 
F’JELS m ~ O P E ~ S  

A marked change evolved in. t he  nature o f  operations 

in the  area of f u e l s  and propellants. External technical  



assis tance i n  this area was supplanted by a developed in- 

house capabi l i ty .  1 
The contractual  ass is lance usad during the past several  

years was based upon two necessi t ies :  

a s tu t e  s e i e n t i f i c  t a len t  t o  review t h e  a c c ~ u l a ~ i o n  of in- 

(1) the need f a r  

formation i n  order t o  de tec t  more meaningful indications of 

Soviet a c t i v i t i e s  and intent ions which wem not r ead i ly  

exploftable by ATIC specialis 'bs, and (2) t o  seek new means 

and a,pproaches t o  develop i ~ o ~ a t i o ~  i n  thoee areas  where 

in te l l igence  waB weak or non-existent, ( 5 
This technical  assistance,  through the s tud ies  which it 

produced, established a more f b m  foundation i n  fuels and 

propellan%s in te l l igence  f o r  preparing estimates and evaluating 

new information, The close w king re la t ionships  between 

industryjs  senior s c i e n t i s t s  and A T I C I s  s p e c i a l i s t s  on 

in%elligence problems, and self-education by the &TIC 

s p e c i a l i s l s g  embled the  development of a cwnpefent in-house 

eapab2lLty. 

in te l l igence  f oundatiorr, and an in-house capabi l i ty )  lessened 

the  need f o r  continued contractual  assisll;&ce, Only i n  a 

r e l a t i v e l y  Pew meas did t h e  need for ex terna l  ass is tance 

continue; f o r  example, laboratory analyses on samples of 

fore ign  f u e l s ,  and industry-wide consul ta t ion by a coordinating 

research c ounc il e 

This coupling of aehievelaent 8 (a firmer 

Page Page s 
c o w  Copies 
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kTIC$s revised p r o g r m  r e ~ ~ ~ e d  tha t  basic science inputs  be 

procured from other intel l igence acti-vfties, 

d ~ ~ i ~ ~ ~ ~ y  since s o  much of t he  blmll igence produced by ATIC 

This posed a 

is predicated upon the  thorough c o ~ ~ r e ~ e n ~ ~ o ~  of Soviet basic 

sciences+ 

synthetic lubricants  s tudy recent ly  published. 

e f f o r t s  were dif.ected t o  the applied f i e l d  (synthetic 

lubricants) and .the lack of f'f.nd 

of fur ther  e f fo r t s ,  

An example of t h i s  ~ e p ~ n ~ e n c y  was re f lec ted  i n  the 

Original 

he c anc e 1Ja2 ion 

However, when a t  

t o  %he a l l i d  basic f i e l d  ( s i l i con  chemistry) the r e s u l t s  

strongly indicated %ha+, a Sov%& synqhetic lubrican%s pr0gr-m 

had exis ted f o r  severa l  yews, 

t h i s  Soviet basic science area was %his  s ignif icant  eonclusion 

possible, ( 

Only by close 5 c r u t i ~  of 

A colmputer propam f o ~  both so l id  and l i qu id  propellant 

calculat ions was hplemented by a "dolXm-a-yeartf c o n t r a c t ~ l ? ~  

ATIC's fue l&;  and propellant8 group w i l l  adapt t h i s  p ~ " o p m  

nter's new 7090 ~omputer,  ( 

With tho shift i n  emphasis from j e t  and conventional 

a i r c r a f t  t o  guided mLssfles, .4EfC l imited i ts  coverage of 

pe t ro lem products t o  Je t  fuels i n  ordsr t o  direct  more 

aJ;.S;en?;ian t o  rocket propellanZs, high-energy fue l s ,  and 

high-tempera;F,ure lubricants ,  ( 1 



E UCTRDNI C S 

During t h i s  period the  PINES messages were established 

a new se r i e s  of publications cal led Executive Reports t o  

provide an e f fec t ive ,  easy-reading rea  of technical  

in te l l igence  which already e x i s t s  as  ATSC publicat  ions 

RADAR 

A T I C  spent considerable time and effoyt  in analyzing new 

111111) 

Soviet ra.dar systems. 

beeaiuse an unprecedented nmbr of new Soviet Fadm systems 

If, was of i n t e r e s t  at %his point,  

d i n t o  the f i e l d  in 1959. The Center reduced 

e f fo r t  in Radar Echo Area Measurements by l imi t ing  work t o  

spec i f ic  prime Soviet vehicles  only, 

ATIC received the  SAC Criteria. f 

which owklines SAC'S requirements, 

partieu3.m i n t e r e s t  areas and w i l l  grea t ly  enhance all e f f o r t  

This docwent spec i f i e s  



in support of SAC, The Cen$ar completed a brief bu.G compre- 

hensive study coneesning Range ~ n s ~ r ~ ~ n t a ~ ~ o n  Ships assoc i -  

ated with %he Soviet missile e f f o r t ,  This is the  beginning 

of a subject  which w i l l  no doub t  increase i n  importance i n  

the h e d i t & e  f u t u r e ,  ( 

I n  the b a l l i s t i c  missile f i e l d ,  A T I C  nade an  analysis  

o€ possible  Sooriet ICE% guid 

the oret  %c a1 acc w a  c ie 8 , 

these accwecies  were derived, assuming a near-minimum energy 

M i s  s-c oef f in calculating 

t ra jec tory ,  { 1 
The Center concluded tha t  a zero baseline system 

u t i l i z i n g  monopanlse t r eck fng  techniques and doppler veloci ty  

~ a ~ s ~ e ~ e n . F ,  could achieve a LXP of about 1,Q HM o€ ICE94 

rangeso This type of system has the  advantage of central ized 

I.oca.1;ion but is rather complex, It requires carefu l  ad jus t -  

ment, dVficul.F, a l igmen t ,  and extensive eheckou% and main- 

tenance procedures. ( 3 
ATIC analyzed another method which utilitzed much less 

complex e q ~ ~ ~ ~ ~ n t .  This is a multiple radar  system u t i l i z i n g  

long baselfneb,. A possible system used €or analysis pupposm 

has three rela% ively unsophisticated radars located 8% the 

vertices of‘ an equila%erual t r i ang le ,  

m e  used, it was detel.mined that a CEP of s l i g h t l y  less  than 

If 50 t o  60 EH basel ines  



Since i n e r t i a l  guidance offers  the  advantage of 

~ n ~ u 2 . ~ ~ ~ ~ b ~ l ~ t y  t o  e lectronic  j m i n g ,  if, provides a ~ i ~ x ~ ~  

sa lvo  capabi l i ty  and is f avoywble f ~ r  operation from hardened 
! 

I C  performed 3 CEP analysis of this method, Using 

component accuracies now estimated f o r  t he  Soviets, a guEdance 

~~~~~a~~ of about 3o0 NM wss eallculated f o r  a range of 5f;OO 

me ( 

There were indications of Soviet appl icat ion of i n e r t i a l  

c o ~ ~ o n ~ ~ ~ ~  t o  guidance and, fherefose,  ATIC examined the  use 

of a ~ ~ b ~ ~ ~ d  r a d a r  and ine r t i a l  syatern. This I s  a system 

fii which t h e  be t te r  fea tuses  of r a d a r  guidance and i n e r t i a l  

guidance are combined i n  a hybrid system allowing the use of 

much more simple c o m ~ o n @ ~ ~ s  than when e i the r  system i s  used 

ajlone, Examination of  t h i s  system indicated that it was 

possible L o  Ob+>%ira a. CEP of about 200 m9 u t i l i z i n g  compwa- 

.F;ivel.y simple ‘9TflVF’t or “FIRE CAWrt %ype of r a d a ~  wiP;h base- 

l i n e  and uns ophis t  %ea% d inept Ea1 c mponent s , ) 

Based on these a.na%yse8EI, A I C  e s t b a i x d  %ha+, +.he Soviets 

~~~~d now be using a radar - iner t ia l  system, but that:  the 

Em vulnerable link would ,be eliminated an alI-inertia..’;l. 

t 



system triggered off an a31 out e f fo r t  -ko determine its 

char act  e r  is+, ic s and capa b i U t  Le s ( 

The f i rs t  indieat ion of t he  deployment of' t h i s  new SAN 

system was obtained when ~ ~ ~ o ~ ~ ~ h y ~  %ilk 

revealed a s i t e  a t  Gleu, East Gel-many, 

~ ~ ~ ~ ~ ~ i ~ e ~ c e  revealed t h a t  t h i s  new S4.M system  we^ extensively 

i n  June 1959, 

S @e %ha5 tine 

deployed throughou.F, the USSR. A concentrated e f f o r t  wa8 made 

t o  determine the  exact guidance scheme employed by t h i s  

he resul t  of this efforL allowed A T E  t o  est imate 

the  most l i ke ly  system used, i t 8  gnidance accuracy, and 

In ~ o ~ ~ u n c ~ i o ~  with ?)his SAka investigation, ATIC 

rn supported severa l  conferences with regard t o  SAC w a r  planning 

and ARDC ~ ~ ~ ~ ~ e r ~ e ~ s ~ e s  development, 
/ 

Several a r t i c l e s  were wr i t ten  by the  Soviets on a 

grocess k n m  a 3  t'a.djoint second order perturbation" This 

theory may be applied t o  missile guidance problems, allowing 

much simpler mechanization of t h e  guidance equipment. 



rather ~ i ~ n ~ ~ ~ a ~ ~  in that  ?,his is t h e  f b s t  comprehensive 

study, % o  our ~ ~ ~ o w ~ e d ~ e  rela?, ive +'o the  Soviet; 5 capabi l i ty  

in scakLer p r o ~ s g a ~ ~ i ~ n  published i n  t h i s  countryD 

repor t  t i t l e d  "(U) Sovie 

$ 0  A i r  Weapons" i 

concerned with Soviel; PteZeme.T;ry published i n  the United States, 

Ano?,her 

t ~ a ~ ~ p o ~ ~  a f - rerdk revealed ?,he in t roduct ion  of' a new complement 

of airborne c o ~ u n i ~ ~ ~ i o n .  equipment. The r ad ica l  devia,tion 

from Western practicee previously adopted by t h e  Soviets  

indicated a DEW era  in. Soviet technology, 

advances began. t o  require a f i n e r  degree of technical  analysis, 

due t o  s e a t e r  design complexities. 

noted. 

were being adopt,ed, 

T h e k  technica l  

Many new fea tu res  were 

Only the best proved technfqnes developed by t h e  Wet& 

An increasing emphasis on wire and cabhe com'~mications 

1- became very evident during t h i s  period, The efforts extended 

%sward t h i s  phase of c ~ ~ u ~ ~ ~ ~ t ~ o ~ ~  was awe prominent than 

he expansion of this e o ~ ~ n ~ c a . T ; ~ o n  media, wi th  i+,~ 

high eapaci+,y and verastil5.ty f o r  conversion f o  cut.,her media 



I 

, 

of ~ o ~ ~ ~ ~ c a ~ i o n  and reconversion back t o  w b e  MT cable, 

dernanded more exacting ana 

Thhe publiea%isn of many Russian publica%ions on wave- 

guide c o ~ u n i c a t ~ o ~  using mill imetric waves t o  r e a l i s e  

except fonally wide b a ~ d w i d ~ h $  fog. ~ ~ ~ ~ i c a ~ i o n  service8 was 

noteda This %me of c ~ ~ ~ i c a ~ i ~ ~  ~ , r a ~ s ~ i ~ s ~ ~ ~  has been 

under study since 

remain t o  b 

acceptable f o r  maw 

area t h a t  the Soviets began enter ing during this  periods 

S, but maq cmplex problems 

c omplez technica l  

Future est-Ena%ss contained i n  TIS-EL-S64! ttSovlet A i r  

C o ~ ~ ~ ~ ~ ~ t ~ o n ~ ' ~  published three  years ago were corsfinned 

during this  period by analyzing t h e  equipment OM recent 

SL-18, TU-lQ4, and TU-1x4 aircr&&, Specif ical ly:  

1, *t'~rpior L O  1960 e t f o  twelve channel equipment 

w i l l  be u t i l i zed"  (VHF f 

These a k c r a f t  have appeared with a new &channel 

T" c ~ a ~ d  set i n  place of' t m e 1  RSTU-3, Some of 

these in s t a l l a t ions  have car r ied  dual s e t s  t o  provide 1 2  preset  

channels, The s M h  ch lly r e se t ,  ( 

2, "Subsequent t o  1960 frequency synthesis techniques 

m e  expected t o  allow as maq~ a8 25 channels of command 

communications available t o  the  p i l d ,  

P 
c 



%s this e s t h a t e .  

A ~ ~ o ~ ~ u ~ ~  i ~ ~ e ~ ~ ~ g a ~ i ~ n  af S o v i e t  computer capab i l i t i e s  

wa8 concluded and ~ u b ~ ~ ~ ~ e ~  fn  s ~ ~ d y  form dwfng %he period, 

If, revealed t h a t  the Sovieta have adequate capabi l i ty  t o  

~ r ~ b ~ b l y  emphasizing such work En t h e k  air-defense and 

dwing the preceding 



period, began Lo produce resu l t s .  The first US@ intercept 

of a Soviet radar jammer was receiveda 

t e r i s t i c s  c o n f b e d  ATIC estimates, Continua%ion of the  

Sovget ECM build-up was evident in the  mouneing number of 

ECM exercises 

The s igna l  charac- 

sight ings of long-Pang@ a b c r a f t  equipped 

f o r  Em functiona9 and s ight ings of more and d i f fe ren t  types 

of ground-based ECPI gear, 

ELECTRON; IC COMPONENTS - 
The Soviet Exposition fn New Pork occasioned a f lurry 

of a c t i v i t y  i n  the f i e l d  of e lectronics  components, but no 

unexpected developments, The Soviets showed some in t e re s t  

i n  moderate f7miniaturizationf7 but, even in their  space pro- 

gram it was obviously only of secondary imtsre$t;a 

Copies 
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ATIC began a c r i t i c a l  survey of the  Soviet work and 

capab i l i t i e s  i n  the  f i e l d  of biowienees i n  September $0 

de.F;eymine areas  of p r i o r i t y  necessary t a  +,he d e ~ ~ l o ~ e ~ t  of 

I 

a sound biosciences propam f o r  ATJC, Errrpfiassis w@s placed 

on Soviet tIMan-in-Space" eff ortsc ( 

SPECIFIC PRODUGTS: 

During t h i s  period the A i s  Sciences Division prepared 

+,en intel l igence papers r e f l e c t i n g  estimates on the  following 

areas  af Sovie?; and foreign science: meteor research ( a s  

applied t o  guided missiles and air opera-kions) 

%heory, thermoelectricity,  (sol id  s t a t e  physics), e lec t ro-  

magnetic wave propagation, geophysical measurements from 

information 

Sputnik 1x1,  c apab i l i t i e s  in ge omagnet i s m ,  aer i a  L mete or ologic a 1 

and r ec  onnais sance capabilili: ies, t r a n s  isti or materials,  and 

la%+; ice  int,eractions, and rad ia t ion  chemistry, 

I n  acc ordance with spec i f i c  requesZs Nat iona l  Intel l igence 

Es%Lnates (MIE) were prepared on Cmuni s t  China, Switmr- 

lend,  Denmark, end take US% wi?;h respect t o  individual capa- 

bi l i%y t o  ins9;rwent f+u+,we space vehicles. ( 
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panel af ~ ~ e ~ ~ a ~ ~ ~ ~ s  was, established to convene ~ a n ~ h ~ y  and. 

~ t u d y  or analyze special  WQ inciden%s and problems, The panel 

r- 

eam 



and %he command &ecfsion near t h e  end of t h i s  reporting pe3iod 

&(I) a ~ ~ ~ t i ~ ~ t ~  t h e  d iv i s ion  and %ransPer o r  reassign its etsosfs 

~ ~ p ~ ~ . ~ t  to W e  Deputy of A i r  Weapons Systems and other d.ement;s 
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t h e  ~ l ~ ~ % o ~ ~ % ~ ~  (rubbers 1 w ~ t ~ o u %  B ~~~~~~~r~~~~ 

The Soviet rate of cdfort  and qual i ty  of research i n  high 

temperature matals could w e l l  r a s u l t  i n  the losa  os' U S  

superiority by 3.9100 The USSR's increased r a t e  of research 

a t f o r t  i n  heat- artad radiat ion-resis tant  polymers, a serious 

I lmi t iag  factors i s  unique %a aero-space syLS;tem& 

in ten t  with respect t o  these sysltms i s  Glearly refkected by 

t h e i r  objeotives set f o r t h  i n  the present sevm-year pl&mo 

Here %he Soviets aspire t o  increase polymer research by ei&t- 

f o l d  and a13 u h m i a d  praduation by five-fold. 

i n  advanGed aexo-%paae sy&tems are fu r the r  evideneed by t h e  

The Soviets' 

Their ia tent ions 

Im ~ ~ v ~ e ~ i ~ ~  the  a rea  of I;ndzratri&l En$ine@xi 

l a t t e r  half of" 1759, several genaral observation& of fntell igenoe 

s , i ~ n i ~ ~ ~ ~ n ~ e  were apparent: ( 1 )  re-orientation of over-all 

a f f o r t  pointed a t  m ~ ~ e  d i r ac t  and timely support of the ATIC 

Weapon Sysdms Depuky ( 2 )  the revelat ion of the  Soviet advances 

i n  production technology whieh may be applicable t o  aero-apaee 

CopyiLof 12 copies 
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I 

~ ~ ~ ~ e . ~  ~ i ~ c ~ ~ t  and apaos vehicles, c o ~ p ~ ~ ~ e ~ ~ i ~ e  ~ a ~ ~ ~ c t u r i ~ ~  

~ a ~ ~ b i l i t y  malysea of representative Soviet  air-to-surface, 

and surface-to-air rrriatsiles (used. a8 direct input t o  

apon ~~~L~~ stxidies) and producibillty appraisals  of' f u tu re  

 wilest st aero-apace weopona (mamad a i r c r a f t  * missiles and space 



i n  ~ a ~ ~ ~ c t ~ ~ i ~ ~  process technology, suueh of which app@ars t o  be 

The discovery of unique processes such 89 underwater l ightning, 

eEectre slrae?; md f r i c t i o n  welding, %he development of ultra-high 
I 

lBm 

p33!x%s,ueB LO deform aad create  neu m a t e r i d s ;  and extrusion of 

wide, in tegra l ly  st If fened strucLur@l panels: has lead  t o  the  

cozlcluaiovl $hat f u t u r e  Soviet easro-space weapons may exhibi t  a 

I- 

has not  only caused %he intel l igqnce c ~ ~ u ~ ~ t y  t;o reconsider 

<- 

1 
1 ATXC coaalinued exploi ta t ion of avai lable  Soviet a i r c r a f t  
I 

from a ~ a ~ u ~ a ~ % u ~ ~ n ~  s"tandpain%. 

period %he TU-llb4, IL-18, and Rpa-IO a i rc r&% were examined. 

I n  the l as t  f e w  months of t h i s  

Though these arc. ~ r a n s p ~ ~ t  types, much was gained from t h e i r  r exploitatian since %hey were Drabably indicative of %he Soviet 
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tine, 

produ@$ion technology, l a t e s t  Zavels o f  technology i n  the various 

~ ~ u ~ a ~ ~ u ~ ~ ~  areas ,  and fu ture  d i rec t ion  an& inteal ,  possibly 

t o  t h e  degree which w i l l  enable f i rmer  and mare accurate pre-  

d f ~ t i r s n s  of the nature, %he effeotiveness, and availabiliey of 

Zn %his way the  attempt WEIS made t o  es tab l i sh  trends. i n  

\ iw tu re  ~ ~ ~ o u ~ ~ ~ ~ e  w e a p ~ ~ ~ *  .J 

S E C R  



iLBI 

1 

f- 

1 8 1  

1’” 
I 
1 

F“ 

: A T I C  continued t o   upp port the ARDC kTea.pon System Project 
i 

Offices and t h e i r  cantrac%ors during %his period. Nwerotls 

br ief ings were given, f oraal. and informal ,  s%udies pre)p%reds 

pointing d i r ec t ly  t o  t h e i r  requbements i n  order t h a t  new US 

weapons w i l l  be planned t o  meet the enemy envboulment; t h a t  

5s estimated for the  time period when t h e  US weapons become 

operational, A T I C  part ic ipated i n  %he ARDC evaluation of 

cr>n-F,,ractors 

Enoet, Glide Weapon System Stndy, and Boost&lide Weapon- 

Sya.F,em Application Study. 

studies on the  S.t;ra%egic OsbitaZ System S+,udy, 

A byiefjylg was prepared on Soviet Research and Develop- 

ment capab i l i t i e s  f o r  presentation t o  the Force Estimates 

Board a,nd t o  +,he A i r  Couneil, This br ief ing was presented 

by +,he A T I C  Comixander t o  the Force EsLbates  Board i n  

Dacember 3 
I C  completed t w o  revis ions Lo the Est,imated Charac- 

?firistics of Soviet AiY. Ideapons and changed the  forma% J;o a 

l o o m  l e d  publieat ion pending Production Board approval a t  

the close of report ing period, (UNCUSSIFIED) 



The 3ovied R&D : ~ ~ ~ ~ ~ s ~ p h y  Study was compJetecl i n  December, 

his s t u d y  pr-ovfdes a be t te r  understanding of the  overal l  

research and development framework within which $oviet a i r  

wmpon programs .we csmied  out ,  I n  addition, a Study of 

t h e  ~ e v ~ ~ ~ ~ e n . t  and u t i l i z a t i o n  of s c i e n t i f i c  and technical 

manpower i n  specfi"bc areas of environment was completed by 

t h e  Assocktes  f o r  1nJ;ermtional Associates, Tnc. Results 

of both analyses w i l l  be used as basis  for the formulation of 

long term estimates and evaluation of t h e  th rea t  of 

t e c  hnol ogic a 1  super i o r  i ty  . 
MATHEMAT ICAL SINULAT I O N  MTiTHODOLOGY : 

Five probabi l i ty  models were delivered t o  ATIC i n  

3ctober and a re  being t ranslated from the  Applied Physics 

Laboratory (APL) Computer Program t o  the ATIC Computer Pro- 

gram. The sixth and f i n a l  interce7,t model was completed and 

check-out runs are  being made on t h e  APL computer. 

(W;XlASSIFIZE) 

AIR -DSFi?X SE S ' y ~ ~ 4 S  : 

B-58B Survey %earn vlsi%ed ATIC first par t  of July. 

pose of v i s i t  was t o  sm-up .the B-58 def ensbve configuration 

reqnfred t o  survive i n  the past  1964 Soviet a i r  defense 

PUP- 

e ~ ~ ~ ~ ~ ~ n ~ .  

U S f l ,  RAHD, the Systems Development Corporation, 2nd John 

% e m  had previously v i s i t ed  SAC, W O W ,  EQ 

Hopkias Unimrsity f or information b a r i n g  on %his  problem, 

4- 
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t e r f s t i c s  of the  preferred air-defense weapon systems the  

Soviets may develop t o  coun%er %he Soviet project ion of the 

Western threat  d u r b g  the period 1960-4.97S. 

~~~~~~~~ ~~~~~ : 

ATIC d i r e c t e d  work toward deterninlng the e f f ec t  of 

Soviet doct&,ne on weepon system effectiveness,  External 

~ $ ~ ~ ~ t a n ~ e  continued wtth Lockheed Aircraft t o  outline the  

~ e ~ ~ ~ ~ i v i ~ ~  of factors  affect ing weapon system effectiveness.  

In suppox% f o r  O%her E2.ements of ACS/I, ATIC completed 

~ ~ ~ ~ ~ i b ~ ~ ~ i ~ ~ ~  t o  I?&,fonal In?;elligerace E s t  b a t e s  on Capabi l i t ies  

and Trends of Swviet Science and Technology, Comunlst China, 

Soviet Capabil.i%hs f o p  S+xaf-,egic Attack Through Wid 1964, 

Soviet ~ e ~ ~ ~ e m e ~ ~ , ~  f o r  A i r  Defense Ifeapon Systems, and Sine- 

S o v i e t  ~ e ~ ~ ~ ~ ~ ~ ~ ~ s  f o r  Offensive Missiles and Space Vehicles, 

i 
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.tleribstics and Performance Ha,ndbook - Estimated Future Soviet 

” Aircraft ,  including revisions per.f;aining t o  BEAR and W G E ,  

Revisions +,o %he Guided Mfssfle Randbook covered 23 missiles. 

Representa%ives from the Off ice  of“ Sc ien t i f ic  InteLligence, 

CIA, v i s i t ed  

concerning N I E  and MIS production. 

ZC f o p  the purpose of discussing problems 

A new format was estab- 

l ished for Sec 72 ( A b ,  Ground and Naval Weapons) of the 

NIS in  the ‘USSR, f 
A~~~~ WEAPON EiXXEBS: 

A T E  dbec ted  major e f f o r t  t o w s d  t he  Huelew Powered 

& i ~ c r ~ ” % f f ;  P~ogram. I n  July, a reappraisal. of“ t he  &%‘IC estimate 

of the  1965 Soviet, Nuclear Bomber was made; and services  of 

Lockheed A k c r s f t  were oMained t o  determine t h e  most 

feas ib le  nuclear powered ~ a n n e d ~ b ~ ~ e ~  weapon. systems which 

%he S o v b t s  can be expected t o  develop during %he next 2.0 

A j o in t  three-service meeting wag held a t  &TIC t o  

1”ormulart;e preliminary agseements on the  program and require- 
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meumts re la t fve  t o  t k  exploi ta t ion and evaluation of support  

~ ~ ~ n d ~  ~~y Aviation Board, and Navy Bureau of Aeronautics. 

The escort  crew f o r  t he  

60 Mexico City and r e tu rn  t o  

COOT/IL-18 f l i g h t  f r om Walif ax 

Gander, 18~28 Nov 1959, wwe 

debriefed a t  &TIC on 3 December. This was the f b s t  crew 

t h a t  had obtained good photography of the crew compartment 

Fnt;es i o1p , 

On 37 December, the Scwiet fowlengine turboprop 

AN-lOA/CAT took off from Woscow f o r  its f l i g h t  t o  Andrews 

UB v i a  Sconef ie ld ,  Ebst Germany, bestwick,  Keflavick, 

Gander, and Boston In te rna t iona l  Airport. 

by representat ives  of the A5..rcraft Division, it was 

Upon inspection 

determined t h a t  the  AN-lOA/CAT is a JOO passenger varianf,, 

~ahi le  %be ABl-10 is l imited J;o 84 passengers, The a i r c r a f t  

which made the  f l i g h t  had mos.1; of %he seats removed i n  the 

passenger cabin t o  provide space f o r  the cargo of t rees .  

13wia.g September the  1959 Jo in t  US-UK Canada AixcrajFt 

Conference was held at &TIC, 

an6 egeements were reached, ( ~ C ~ S S ~ ~ ~ ~  

Signif'icant milestones achieved 



ilna3.y~ is a d  evaluat ion of intel l igence inf ormat ion 

on the Soviet ICB4 and Space 3;”y,ograms continued throughout, 

the reporting period, ( 

Work con%inued on the new surf ace-to-air miss i le  sys%em 

recent ly  observed a t  Gla.u, Germany, as well as the r e s u l t s  

of %,he moat recenk effect iveness  analysis of t h i s  8pternr 

ACS/L, Army personnel, SAC, The A i r  University, and Industry, 

were consS;anLly ”briefed by A T I C  personnel as addi t ional  

information and evaluation r e s u l t s  became available,  

- 

( 

Supplomenl;s were completed on the  S o v i e t  surface-t o-air  

guided missile eapabili t ic?s study and t h e  Soviet As.F;ronaw.tics 

ATIC completed Fostulated Soviet Space Program 1959-1969. 

8 spec ia l  ICBM Study and a. Technical IJorking Paper on nuclear 

warhead capabi l i t i es ,  ( 
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Unidentified Flying Object 

Veyy High Frequency. 

Wright A i r  Development Division 
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