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. ! SECRET . 

S.imulator~ for RendeZV()US, Docking, Lunar 
Walki'ng. l·ndicate Space Program Trends 

significant 

intelligence 

Qn sp.ac.a 

developme·nts 

and trends 

Two Sarviet ~epre~entativ~s ..at the Aero.spa.ce Medical Assod.a~ 
tion Meeting in Las Vegas, 17-2.2 April, said that the O"SSR lias a 
.rende.zvo.us and ~.o.ckin,g -sim:ulato,r anq a device for simulat·ing m,am1s 
perfo·Y.Jnance under the redttced g;.avity of the luna1: su.r::fac.e. This is 
th·e first dir~ct e~idence thqJ the U.SSR ha$ b-qiltotfies,e devices.- Their 
ex'istenc.e suppoJ::.ts lon_g-establis.hed e.stimates '@:l~t the Sovle:ts int,end 
eventuaJ.:l.y to land··a . man o.n the Moon. and that. rendezvo:llls and docking 
e:xpe.r.iments wUl.l:H:i conducted:. Ttte ·~tter wtll pl"obably pave the way !o.r 
the as.sem.bly i:p,. space o:f the l4.tge ve-hi.(;:·l.e · n~. e. ded for 4 lunar landing ..... 
~ veh~c,le . too larg·e to be·'lamiehed :f-rom the· Eart.ll ip. ·on..e piec.e • . 
(C';I:A} . . .. 

(C()NPIDEN t!:AL) 
. >~ ·. 

Computerized Inf.light .M:edical Diagnosis 
For Cosmonauts ~UU in Talking Stage . . . . 

A recent· re:Connmendation by Professol' v. V. Parin, poc-omihent 
figure in Sov-iet space :medicin~. tha~ worl.t should proceed on designing 
the e.q'Jlipment rieeded for diagriosi~lg the physical cop.dition of .co.smona:-uta 
while in flig-ht, inditate-s tMt little or nothing ha.s: been done to impleme,nt 
pi"evious pl"eposals along thi<S line. 

'The Soviets showed ·an .inte:rest iu comput~:rize~ medic-al \iia:'g'll:Osi~ 
in 1962. when they dai:rp.ed' that s ·oxne tO.()· indindu,al .disease,s cpulP, be dii­
fe·reJ?,tia~ed hy this: .nieans. ltt 19~63·, Profee.s or Par-in and a.notheT individual 
wrote tha.n onboard systems for q;ut.6ma.tic pro~. essing· of medical inforJnation 
~ight be of great value in providing medical c·ontr:ol during :fligh--t, and in- ' 
·surin·g· the s;afety of cosmonauts._ Stich a cy:.bern¢tics prog:ram~ th.ey .said,, 
<ft.epe':n~s Ql.l cr.eating i;lpecia.Uy d.~:t,gne.d d.~a,gnostic · mach-ine-$', . Nbw, some 
3year:S later, Parin pointS, Q,~t tp:.a:t £!mall, . ~con!~;ical cf()m,p;U;t,e;J.e& sli'k!1\\1d 
b.e d .evelop-ed for spaee ships and~;~t!ecti:v:e al'goritbms Worked out to 

. . . .. 

-8­
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-g~~~--------------------------------------------vv.;.IL--~~seeret _ ~a . 
facilitate onboa:rd auto:tna.te4. diag;no-sis·.. The. SoViets .evidently are. still in 
the ·ta.lkiUg or planning ~tage with res:pe:et to the srpe,ciali.zed designs :req.u:ired.
{CIA) . . . . 

(GO~(FIDENTiAL.} 

Optical Tracking Station to 

Be Establlshed in·Mart 


The West African xr~_tim'l of Ma'li has ag-r:eed to let the USSR establish 
an optical satellite -traddn,:g shttion within i;ts bei~fie.r'P, ac.col:lding to TASS. 
'This w~11 be the sec0nd Soviet ins.tall'atidn o£ thi~ .type i,n Africa, the first 
being ·the one . set up in . Ja.n~ry this year iiot .H~l.w~ Observatory in Egypt 
(WIR 1'4/'66}. .. _ . 

I 
Expansion qf the .S¢>vi~t optie;al tracking: n:et outside the USSR will 

help compensate £or the previous lack of t~ack~n.g Q:a;ta fitoni low-altitud:e 
locations and may supply n.uded data on the :e:j~.cti:on ph;:!.se of S.oviet deep­

I 
 space pr:ohes.. Obser~ations fr,om the new stati(l)ns may ai.s;o be helpful 

in recovery of Sov~et spac:e vehicles, ~at least .o:ne ··of which (Vo.s-khocl 2) has' 

I be~n temporarily lost during recovery. 
I· · Th.ese two station-s are :in .a:dditicm to the ann()pnced con,struqtio.Ii ot . 
I a satellite stat~o:n ~or s:p~.e~ resea~ch ;at Mhnyy ·in Antar~.tic-a,. All .t~..e; · 

will aU:grpent pres~'i:1t Bov'ie~-~·z:rtohi!e ehi.:pbdr~c;·~ i:nst:r\lnlle-n~tion $f;a,t;i0n-$ ,
:. - (CIA} · . . .. 
[. 

(SECRET) 

Video from High -Altitude Satellites 

Useful fer Meteorology, Says Izvestia 


The 20 May .i,ssue of izvestia P:t:•inted the pibtu.re s.hown o:l1· pagl& :34 
and s.a.id th,a.~ it. was. a .photo:g,i;aph of part. pf the ·'Northern Heml:sph.e:re 
ir~:n~mi.tt.~c1 to '!;he ·Earth on ·18 .May· by -;be ld~ Mo1niya J , whi.ch,was) lall.1lch et!e· 

! Z.S Apl'U... Izvestia said th.at 't:h.e ·al"ea -depicte;g . ~tretches £1-om the ~N'!irrth. 
Atla.ntie; a:c.ross northern Eu~o:.pe a,nd .Asia to 't.he . shor~es o£ th~ Pac~:f:i~-
Little o:r: nothing is reeo.gnizable in the-picture except i;h'e .contrast betWeent 
the b~_izbn and the Cosmos, since about 80o/r of the area -shown wa.s coveredI 
by clouds. 

Izvestia said ;that c:loud cover pnotography such as this., tak~l) at · 
dista·nc·es oJ 30; 000-4'0, 000 kilometers, would. b:e a v.~luable supplement to 
shnilar phot.ograp)lyct~ken by satellites orbiting a.t ;m:uch lo:wer altitudes. 

Izv~tia ciid, not ~a'R~ ~:le~, whether the pi,qt:u,r·e ·~S' .a di-rect- vi<:feo 
im~g.e d:r a photo- TV' . (facsi:tti11~) irha'ge • . In :the· [m-st tfie St>vieti!S .have used . 
. a phqto- TV proces.s for bansmitting photogr~phy t~'f t~e Earth and the Moo.n~; 

this involves taking a pict\i:,re. of the t .arget· (l;.::ea1 ·aevel.oping the p~¢tl,l:re. 

9 oooro=t 
WIR Zl /fj6 27 May 96 
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aboard the spacecraft, and then making a video image ~f th_e photograph 

for transmission t ·o Earth. 

{Izvestia,,; NORAD) 

(SECRET) ­

Probable Reece 
Satellit~ Fails 17 ~y 

A Soviet attempt to oi'b".it a probable mUi:tary reconnaissanc-e satel ­
lite faile~ ·S'lrortly a:.ft~"r it Wa$ launched from Pleset.sk. at about ll OOZ.1 1 7 
May. I la!te:r lift-off..ind.icatec:l 
that the standard SS-E;l lC.BM booster-sustaine·r combination was used for 
launch. T~e type of uppe 1' stage has not b~en dete~~ed.. 'Ihe Ples et$lt 
ICBM comple-x has previously la'Wiched two Cosmos-se-ries- recce satel­
lites; one was. ·injected into orbit by the Ught Lun1k :u.ppe:r stage, the .other 
by th e heavy V enik. 

Failures have been re4tively. in.frequent dur!n~ tbe Soviets' milita.ry 
'recce satellite pro.g:ram. Of 54 launch attempts, there have been only 4 
iailu.res (11 De.c 6.1, z.s Nov.- 63, 13 Jcl 65, 17 May .6i;:)~ -and of 50 ,de-orbit 
attempts., the"l'e has been only l .failul.'e. 

Anothe-r launch may be attempted soon to main1;ain the apparently 
prog.ramed laun.ch rate ·o£ 2 recc~ sat.ellites pe:: .tnonth. No standby -v-ehicle 
apparently was 1"eady, however, after the lat\lJleh. .falilu~.e of 13 July 1965. 
(NORAD) 
(SECR:Er NO FOREIGN DISSEMINATlON --Releasable to US. UK, Can. 
Aus & NZ) 

Cosmos 119 a KY-Launched 
Scientific SateU:lte 

Cosmos H9, which the Soviets laun.ched from K~pustin Yar (KY) 
at about 0530Z1 2.4 May, is believed to be a sci<mt~fic research satellite 
as .claimed by the Soviets. . It is the fourth KY launch this year.. Parameters 
have been announced as follows by the NOR.AD Space Defense Center: 

Inclination 48.. ~q degx:ee.s 
P ·e::riod 99. 76 minutes 
Apoge~· 1294. a.kilometers 

{691 n. m.) 
Perigee 6'99 ldlomete.rs 

{375 n.. r:D..) 

(NORAD). 

{SEC!tEl' NO FOREIGN OrSSEMINATION -- Releasable.to US; UK & 

Canada) 

10SW'IR;Z!/M 
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.Copper Vulnerable to Heat, s·ut Soviets . · ·· 

Use It-to Advantage·i-n Hot Rocket Engfne-s 


· Coppe:r an,l ceippe·l" alloys U$.'U~lly ~r;e not ·cQD.S'id'ered f9:r, use i:n h-i.'gp..­
·. tempera.tur~ env:irbmnents bec·<t,u:s,e of their. co-mparatively low :tneltmg 
. pp.int (1:083° C --' 1952° F) and the~ low· Sltt-ength at :high teml)eratures in 
comparis~~ with refractO-ries and ·~te·el a·nd i~n-~h.J;nmium-n1cl<e1 alloys~ 


.The h~ghes,t wo.ilq~g t;~mpe~a1l_ur.~. :£or copper~d its .al.U?ys i/s usually c~m.-
sid.ered t-o be 54.0° C (1004° F). · · ·. · 


The S0viets, nellteTtheJ;~,p:s, appear to ha:ve u:s.ed copp-¢r i"Suce:essfully 
as a liner .0! the hot parts o.f, their r~cket( engines. (coi<nbttstion c·hambe·r, · 
throat, and nozz-leh where temperatu.r·e.s rea-ch (lbQ'ut 4. 200~M00°C (;5 760 .. 
·6120,QF) whtm LGX/kerose.ne is burned at 60 atmospheres e-oml;iu..scf.ion pr-e'$~ 
sure, ·· ·$}.nee late: 19'49 9-r .e~d:y · a9:~o,.u:1:~y Q.a:v~ b.e~l1"$i¥dnog ~lie· iim~w sur£ae1:l'fs 
o£ their engines with a coppe·r alloy, ~h:e e~ct comp:asoition oi which is un­
kt;town "btl..t prob<,.tbly ce>;nsi.st~ of c·oppe-r arul 0. So/c·ber~lliu.m. F:Q.r ins,ta;nc·e, 
two large ri"tlgle-c!(an,tbe:red ' engines with ·thru:sts o.f. 100 a.nd. lSe· met:t'i'c . ~on& 

(2ZO, 5.00 a'rla 330, 750 pounds) which w.e.re d-evelop~d, recr~ntly ~t' .Khimld · 
Pla_nt No. ~5.6 re:.portedly were litted .w,it'h copper alloy. . . . . . 

The So;viets have ee en able· t~- de,r:iv.e ~. tP':p.n:a.-~r of ad-:v:a.:n,'ta~:es f.-rom 

this use of eoppe.r or its al}oys. 


"Overcoming·Coppe·r 'r-8· Vulne-rabj.lit.y to :f:;Ieat. .A ma:J·P.1: ~ct9<r ~n the Sovj,e·ts.s 
suc·cess in asing heat~V\Llnerab'J;e co:p-p.e:r in t"P.-e h~;>t p~1tt ·of.. '.t"'oc~et engine..s 
is a layer· of cuprouS. oxide~ which forms ~n the inner (~pesed) surface o~ the 
line:r asCi:. :r:es·ult o'i ·the fabr;~P.~tion proce~~. 'l!he 100-'to-n and 15..0-ton e~~es, 
£6.r exampl~, we>r,e :Iarbric:atetl. j.n. 3 ·se~h~n&: cb~bus:ti~ chambeT. throat-, 
and nozzl~ .. The vario'Us parrts ·of these ca.I;npo.nents· w:~.roe tack-w~l.ded oi: 
braz~d, the 3 se· ~t;ipns ;as.se.n'lbled, and ,the ..entire1ibit w~s then· fu.r.-nace 
b-razed at 900° C (16·$46 F}. Tlie he~t ·of lhe· .D:r..azmg causes the fo.rmation 
of the .cupro·us-oxide layer, whic·h adhell"e's· oto the su<~face of. the-·cGppeT alloy. 
Th,ough cuprous oxide may n~t J?e thought of at~ · a re.f:le~tiftg';~U"r.lace ·aecause. 

168 WJR 21/66 27 ~ay 6'6 
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it reflects visible light poorly, it i$ a:n ef-Jiective ref1ec.tor of infr.ar.ed radia­
. tion, even in the pre$ence of the hydrocatbo;n combus_tion Jiro4ucts 0f a 
.'l;'ocket engine~ Over parts _of th~ IR its i ,eflectivity is a's much as 95 :percent. 

-And, si-nce about ha-lf o_f the heat transfer from a hy,droti',<trbon :flame ·to the 
~alls of the c.ombustion cham.l:icp· occurs th,rou,gh radl:a:tion (the other ha,li is 
by e· (?.P:Y:~ct-iol:l.), the cupr.9Us oxit;ie lay~~ :1:-edu~es heat tra:nsi'el: by 40-5<) 
percent. 

Cuprous oxide, mo·reover. has low the:rma.l c-onductivity; thus~ the 
rate at which heat is transie;-:r...rEld from ~h~ flame to the coolant {via heat­
V:lllr~·erable ¢.o~per alloy lin·er} is &::t;t.rther reduced. ~ut fhe co.ppe:r-alloy 
liner i'tself is a go<J.d heat conduytor {20 times as conductive as staoinless 
steel, for example) so it rapidly passes heat to the coolant. 

Ad:va-nta:ges of.U.sin,g Cc(pp¢,1"~ C~pper has :several· advantages OVe1: oth~r 
mater·ia:ls als.o used a,.s engi11eliners~ It is· easily :fabricated. .ana :requires 
110, ;s-u;dace protection aga-inst :c;9r:;:osion and _e·rosio'l:l by .hot com..bustion 
gas~-S.. (It ha·~- b~e:w fi:ru~d t.h.;a:t· e.:r·o.s1oi:l;', ¢Y"~n i~ the tJ,:g•oa:.t ar~a.. whe.re ,~~i-· 
xU\Xlir:l effects aie expected, ·d;~;es not ess:eilt'l'all:y change the ,dim.ensions o-1 
t:qe tl.froat. ) 

The maJo·:r advantage, however; ·.is. the fac~ that the :r.eflection of in­
:£ra;red radiation baek lnto.th¢ combustipn ~;rea ai.Q.s :in·· m~~ta:±:ning effi¢ient 
ancl stable co~bustion"' · _ljydrocarb:on co~hustion is· cofupO:sed of a p~r.tkalarly 
com:pl.ex serie$ ():{ chain rea,ctions in~.O!vmg ·a v;l.riety of i:ri.t.ermediate mole­
cule a; atoms i and radicaJs w'.P;i·q:p. apparently 'are need.~(! to .intitia~e an& .su:s ... 
·tain flame pro:paga:tion. Thu:-s.• . smooth a.nd e.ffic:ient com}:ntstion r .ea¢,:t$ons 
a.re .con.t:u:ttifed by .rp,a;int;aini:ng: ·a 'concentrC).tion :of activated matedal. :Smooth­
ing o.f_t4e rea.ctiqn rates he,:J,p~ to; pr~vent ;in~ altern~te. slowing and bui~d' ,..up 

.of·reactions.~, t~ effect~vely :r~cl,ucing ~~-t~~ility an,d d~to;f.latio~, whl<7h ear>, 
be catas.t ,rcrphi-¢. .. .· · · ' · 

. 'J:'he high reflectivity .of th:e cup.:trou$ .oxide a.nd its po-or thermal con­
duc~ivity also e:n;~:.ble the Sovie~s to 0perat:~ ~heit" e11gines at higher combus­
tion pressures. The.se higit.p:res-sures; plu.s the imp~ovexnent in engine 
e!fi,Ciency derived £rom r _e:fl.ected lR r~diatipn, should permit ihe s ·oviets 

: . til obtain. equivalent perform-anc:e !rot.n. .-che.aper .fuels, :$uch a:s ke;r.os.ene. 
Kerose,_ye bu-rned with ~LQX at the -ggz po1.lnds per ~quar~ ·j.nch (psi) used 
by the Soviets wolild.hav.e pedo.·r:r;ria:n.ce .equivalent to that derived from LQX/ 
~yd.~az~ne bu.rning a;t s·so psi. Many opez:ational us re>ck~t l:n-Otors which 
burn LOX/hydrazili;e have char.ijp:er p,r~ssu-r~s o£450--600 }?;sj. 
(US N~vy} ­
(SECRET) ... 

17 


http:pedo.�r:r;ria:n.ce
http:com:pl.ex
http:infr.ar.ed





