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si gnif ican t 
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lOth Test of Sovi et Orbital Bombardment 

System Con duct eel; Threat t o NORA D Grows 


The Spvicts. c onducted their 1Oth test. of an orbital bombardment system 
on 3 l Jul y with the lau11.eh c{ an OB-i h:om Tyuraiam at about 1641 Z. {The 
O B-1 i s -a 3-stage vehicle, comprising the large SS--9 ICBM as the firSt two 
stages and a r ~ -entry vehicle as the third stage.) 

-T hiS' 	latest test is signifiea.nt bec.ausl:: 

• 	 It is th · second· straight succ e ssful t~st, indicating that early 
difficulties, apparently with deboost 6-f the re-entnr vf!"hicle, are 
being .successfull y oveJ:"come. 

• 	 It w as Iaun~hed two w eeks (almost. to the minute) aft r the 9th test , 
in cont:ra..st with the launch r a t e of one e ery two months hdween 
September 19 66 and July 19 67,. This fact indicates that the Soviets 
are confid ent noug.h of the system ' s fcasib.ility to begin volume 
production oJ l he vehicl~ and t hat they· earn~:s:t1y intend to bring 
th~s V\!hich• into. their o~erational weapoJ.lS inventory as qu.ick~y 
as p ossible. 

Thus, the OB - 1, though still 'in the t e s ting stag{', is e .merg ing eve r 
mo .re cl·eariy as a threat to NORAD. 

Tb e OB-.l of 31 July wa .s launched ~nto an orbit of 49 degrees inclination, 
a.s has been the case o t all 7 te s ts of tlilis system in t he orbital mod.<:! (the first 
3 test$ were suborbital in 1t10de ). The orbital period was about 89 minutes. 
The T tropac·kage was ign ited at about l8J6z and impac t is b- liev.ed to ha.ve oc­
curred at about 184L8.Z at 49. 2 ° N. i n the USS.R . 

The Soviets are pret ending that this was a s cientific vehicle. Naming 
it Cosmos 170, they ann.omiced that it was pe r forming th<~ usual Cosmos mission 
of study of the nea:r -.Earth space environment. 

• 
This was the thit:d successful test of t1lls vehicle in the orbitaJ mode; 

th fil: s t two successes. were C osmos i 3.9 (2 5 January 1967 ) and Cosmos 1t>9 
(17 :ruly· 1967) .. ( ro r d etails on the-se l a unches , see WlRs 5/67 (p. 7) and .29/.67 
(p. 6). }. 
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An orbital bombardment weapon could be more difficult to detect, 

intercept. and destroy than an ICBM because of the wide choice of approach 
routes t o targ t t hat it can follow and the relatively low altitude of the orbit, 
which would substantially reduce the detection range of the line-of-sight radars, 
These advantages are gained, howeve:t:, at some sacrifice in warhead weight 
and accuracy . 
(NOR AD} 
{SECRET) 

Spacetracking Stations in Cuba May be Picking 
Up Goodetic Data, for Soviet tCBM TargetinQ . 

Soviet satellite tracking stations in Cuba could be collecting geodetic 

data which would aid the Soviets in targeting ICBMs against the We.stern Hemi­

sphere, 


T he Stations and. Their Equip ment . The Soviets have been operating two optical 
satellite -t racking :stations in Cuba as follows : 

• 	 One in Havana r s southern suburb of Santa Susana which has been 
operating since 1964, 

• 	 One in an abandoned Roman Catholic Church: in Santiago de Cuba 
wf?.ich became operational about the end of March 1967 -- almost 
a mo-nth ahead of schedule. 

Each 	station is equipp ed with: 

• 	 Two TZK telescopes -- binocular telescopes on theodo lite mount­
ings wh.ich are generally used for visual observations. However, 
a modified version has associated photographic equipment. 

• 	 T w-elve AT -1 telescopes -- small, 6-p.ower telescopes with an 
11-degree field of view. . It is used exclusively .for visual ob~ 
servations, a t echnique long abandoned by the US. 

• 	 One ze.i.ss - J ena c arnera, probably a 4 0-centimeter astrogr aph 
with a 10-de.gree field of view -- ahnost the same s ize as the 
US's 13aker-Nunn tracking came:ra. This instrument, probably 
us~d fox· photographing geodetic satellites, is adequate for obtain­
in& geodetic data in the We s te.tn Hemisphere. 

Operationl;i. · High-. security ope rations at the tracking s ta-tions are suggested by 
the fact that Cuban astronome rs a -re allowed to opera.te the visual equipment 
but apparently are n·ot given access to any of the photographic oQservation e quip­
ment . Cubans a:re !lot allowed in the a rea where the c ameras a:re operated , 
where fi lms are developed, or where -undevelope d film is kept. Cuban officials 
were allowed to see· the camera at the Havana stat-ion in operation as re<::ently 
as February 1967: But riot since the· commencemen t of. c amera observations .. 
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Phot ographi c operations are an es s e nt ia l e! ~ment i:n gathering g.e odetic data 
from 	sa t e llite tracking, . 

T racking oi satellites by the statii.lltlS in Cuba i s coo r d i:o.a.ted and 
sche dul e d in M oscow. The obs e r vation ephemeris is sent encoded to the A cad 
emy o f S c i enc e in Havan a via teletype, each one giving instructions on which 
satellite to track and the date· and time for tra cking. 

C e rtain fa cts strongly s uggest that t he coll e ction of geodetic data is t b." 
pr imary m:is.sion of the Soviet s tations in C uba : 

• 	 The first p r o g:t c:u:n s ch e duled lor th e new s tation was t he sy s tem ­
a tic t r a cking of the US 's I'ageoa (a. l OO":" Ioot-d iamere r geod e tic 
satellite ). 

• 


• B oth stati ons arc so located that they are suit abl e onl y for ob­

se rving brig hte r satellites~ such as thos e o f t he Echo type , which 

c a n b e tracked. for geodetic purpos(C! s. Both stati on~:~ a r e close to 

or within urban a:r-eas where the scattering of cit y lights is seve r t­

e nough to i ll -eTfer e with the t rac king of faint s ate ll ites . Actually , 

tile ac curacy o f the observ ations c ould be :reduced by th e bright 

sky and tu:rbuJent a :i r over tl) e d ty . 


T he Sovi e t Int erest; in C•¢odetic Data. Tb~re is no evic]enc(• that th·e Soviets 
ha ye ge·qdetic sat ellites of their O'Wrl. They have , howev~r. reported t o C OSPAR · 
(the Int ernational Cammi't;tee ~Space Re,sear.ch) that their Europ<an-Asian . 
s t a tions ha v e b een a~ti.vely tra:cll;in:g US sat·ellites, p rima r ily geodetic . This 
tracking d ata is not released. 

The Sov iet l;i can~ obtain va luable data by optical t racking of US s at e llites • 
.Accurate geon t i c da.ta .oi North .Am e r i ca and it:S tie to Cuba have b een pub­
l i shed by the US and an a cc u rate datum established . The p roblem for the 
Soviets is t o connect the European datum w i th the North Ame r ican dat um of 
192 7. T his c a n be d one by a w e ll-planned program. o f t rack i ng geodetic s a te l ­
lites by th e network of stations in the USSR and by the sta tions in C uba . When 
amplt:! data {or a s t a t is tic;:.a l study has been collected, the Soviets can t ie to­
gether the datum o f E urope a nd that of North Am €rica , with a cons e quent itn ­
pro v e men.t in geodet ic p o s i tiQn ing of potential t a t gets, i:P No r th Arne rica. _ 

Est.ab l.i-shni. nt of the two station s i n Guha could be justified alone by the 
fac t that they can acq:u,ire information on sate:llite 4r~$ and the c:ha.racteri s t i cs 
o f the uppe r atmosphe.l'e and obtain better p ositioning d.ata on both Soviet and 
US sat e lli tes . On the ot her hand, Cu ba 1 s clos eness to the US make s it a highly 
d e sirable p l a c e fr om w hic h to collect geode tic d a t a, for which the stations ap­
pear to be ad equat ely, equipped . 

• 
The Sovi ets GOUld i m prove their geod etic data s till mo r e by establishi n g 

stati ons in oth e r parts of the world; however , th~y are not likel y t o need mor e 
stations in Cuba i n the near future. 
{CIA) 
(SECH E T) 
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Soviets Beh ind in Psychology of Man-Machi ne 
Relationshi . at Least in Know n Achi eveme n t s 
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Aviation-Space:~ En.gineering Psychology. The great Soviet eHort has been in 
aviation-s:pac;e enginee.ringpsychol ogy. They are d eveloping a broad $tudy pro­
gra m oi the three phases of. man's r eflex sequence (sens o ry mechanisms.. cen­
tral nervous -sy s tem ass ociation, and human motor c apabilitie$ -- the l atter 
exp r essed as behavior ) when man is part of a flight-cont r ol system. This in­
volves research 011 the cha r acteristics of signals {stim'l'lli) an,d their ac;,ceptance, 
th e t r aining of r-e cogniti.<,m, memo ry. anl:l decision-making by man in ~ombina­
tion with control s ytitems, and the e.fficiency _of m otor behavior for changing the 
control of a:utomat.ic £light devices . 

Two e.x.arnpl s of Sov i et research: 

• 	 The time r e quire& for a pilot to react to a s ignal has been shown 
to va r y with the number of signals re·ceived per unit o£ time and 
thei r spadng .in time. As the number of signals increases per 
unit of time , the reaction time o'f the pilot increases (reaction is 
slowe r ). li several signals must be applied in succcs sion, the 

· pilot' s reaetiqn t:i.me is r-t'Slativ.ely shorter H they are s .paced at 
short inten':als. 

• 	 The natu r e of the "living qua rters" of a spac e c apsule may r e ­
q":u_il:'c the pilot to work wlaile his body is in unus<qal positions. 
It was. found thl'+t prolong~O: stays in an inc·onvenient body position 
a lte r the positioliing sense, Cpora in ation, for per!orming tas\<:,s 
became less e fficient , it was observed , a.nd the ability to calcu­
late time l a p s e ,was disturbed . ' 

Futu r e st udie s, the Soviets s,~:-y , will indud e proposals for changes in 
flight trai ning' and wor:k o rganizatio as we ll as in cabin d esign, control l evers, 
and instrument p ane l s (both individ ual mstruments and aggregates of itis.trum.ents) 
in o·rder to exploit t he find ittgs of av!ation- s pace enginee r ing psych ology. 

Th e Soviets are ir,nproving titei r biocontrolled prost hetic devices (a r ti ­
ficial limbs controlled by ril'\l'scle cu;rrent s ), an area in which they h ave pion­
eer ed 	 (p. L3, WIR 26 / 6 7)., a s p rac tical m ,e ans for incG:rporating man into a u to­
matic 	flight -control s ystems. » 

Over-arll , however ~ the US lf:ads the USSR i n a"V"iation- s p ace e n gineering 
psychology because oi its over - all lead i n research result s in advanced e n gin... 
ee r ing psycholog y . 4 

' 
F uture P lans for Soviet S pace Engineering Psychology Resear·ch. Uppermost is 
the unansw,ered question of hOw best Q fit m~n iJ:lto new and complicat~d con t rol 
sys te-ms. H is capacity to p erceive , remember, conceive , dEJ.cide; and t o b e 
m otivated du.ring extend ed space j ourneys i s guite unknown. Man is the most 
tmcontrollab:ie variable in the man-matlUne-c~ntrol:li:n.kage; it would be useful .. 	 . 

.. f ... 	
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if his actions can be: experimentaUy modified so as to be more predictable, 
The environmental fac tor s which modify n>an 1 s ability to perceive and 

react are ·next in importance in future research plans . Information has been 
gained fo r only shor t time spans on the effects of vibration, temperature, arti­
ficial atmospher >s, nut ritiona l factors, weightlessness, v ·stibular stimulation, 
decreased mobility, isolation, b o r edom , and sleep- rest rhythms as they a{iec 
man's ps ychological capabilities. InfoTmation must be provided for 1m-proving 
reaction thne, and making proper choices am(mg alternat plans. for action, 
for ovt~ rcoming problem s of health, and tor maintaining interest and the desir . 
to complete the r .equirements of the .space mission. 

Evaluation, Soviet investigato.rs have progressed in all ar as of engineering 
psycholo gy but they apparently s uffer from a lac k of adequately tra ined special­
ists as w.dl as a shortage of suitable exp~;rhnental facilities and equipment. 

Wcst~rn achiev. rn-ents in applie.d psychology are !ar in the lead, com­
pared to Soviet psycho - en~ineering a.ocotnplisbments, The Soviets are well 
aware of \Vestern production enginee ring research but have chosen n ot to use 
much o f it in their own bio-:-eng ineering efferts . 

The $oviets claim ·that thei l:" p.ast achievements are better and their 
futur~ attainments :~..Vill he si.lp~rio.i to Western expc rimental results . However, 
no one c:an say authoritatively that the Soviet or the Western approa.ch is the 
cor.rect one because no one ll0de1·stands ad equately the actual brain mechanisms - -· which ·explain the cognitive funct ions . The West, howeve:r, gent·rally contiiders 
Soviet psychological rese~i:ch and the pbilo!:lophy of brain function 20 years be­
hind the modern Weste rn approach . 
(CIA) 
(CO~tFIDENTIAL) 
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