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RECSAT C.OSMO$ ~~Z . OEOJ.lt\ITp~ 
N;nzma.l. mi~ aio. 11 o( nearly S ,d,ay.r il":WP· 


sL-x.. s:,>.:m :r o a£ LARGE,R rrH.A:I:l sA'ruRN ·v • . MA:Y 
B E O:f' AOVA'NCE',e t?J'.UG ~ NOZZ.~E: Dt::SlGN -tB'r 

Th is 4cs ign . su.i t abtv ~o.r '.1a.-:l,iu : ~o~ket" 'with 
~ewe r-aJ 81l'1~U ~~~1:'\jllS 1q;.ra;!Wild !fl •'ifi11~.' 
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intelligence 
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and tren.ds 

Recsat Cosmos 322 
0eorbit ed (;g{ .· 

Cosmos 322. the Sovi.pts' s -~cond milita1ry recsa.t 1aQnched 
th .i s ye ar, was deor. bit~d on Revolut.ion 125 on 29 January a.fi:er ·a flight of 
n e ady 8 days . . _Im.pq.ct is estimated to h:ave o~-cur ·r. eci -~t about 0647Z at . 
c qordin. ~te s '503'0N-571SE, or ab(!jtat 15 n. m. north Of Aktyubinsk. 
(NOR AD) 
(a}l;CRET) 

SL-X, Said to be larg~r than Saturn V., 
May Be nf Ad\ia'r.tcefl Plug.~Nozzle · Des,(gn%.

'!:.he US:S~ has l l;\o'l"·ou.:ghl:Y imrest<igf.l;ted ,advanc·ed plug-no.z~l.e rocket 
qes ign , ac: q,o:rdtng t'o: a l<:ey = e-:ngi~e:e, r.- of. the Sc::iv'iet spac= ~ and m i ssile 
p ro:gr am.s . . . . 

A p:r l:n,1 .e l'o.te·nt'ial use,r of thts cle<Si.gn is·. 'tlh,e Sq'!{.iets' S,L.- X {Western 
d~signat'ieh) I ~ o$ip4l:~e 'bo,aster w,hi~ Wol.;lld deN,elOF 12...,14 million pounds of 
thrust-- alrno:s:t twic-e lh-e· 7. '5 mUlion; poun'd.s: o£ th .e $·aturn ·v, which launch­
e s the Apollo rnopncraft. 

In- plug-n,q,-"?zle . d.es~ign) ,· ma·ny: s.m ·.all eng'lnes ar e~ arr~n·ged in a ring 
a::,·out\cl - ~ - $h:a:.pJ;,d perxt:rq.l pip;g whii:1, ':Pr,QJ.e:c·ts be:cy;Qtitli! the r0cket ,noziz.le-s (·d.raw­
iilg on p·.- 31). 'The s•l}ape kl;:-qd i.q~. at.i<?:r .oft4e piu.g .CJJ.use it ( o exert a n·azz.i.e 
eHect for all the engines, augmenting ove,r-aU'thrusl. 

The Soviet enginee;r. hi dis~ussin-g a sketch of a plu g nozzle. ind i­
cated that the p,lu~ bi:L.S' a r()un&ed:, bas;e· and th~t propellant tankage· extends 
into the plug, :tlhel:e'by. ~nca.·ea.siu,g . ·p:ro;p~l>Lant c;a:pac1ty s ·ligh'tly; 

He earlier offered the conc·ept of coaxial or concentric tanka_ge as a 
mea·ns of r e duC;ing ':beil-off 1f of e:ryoget~ic. propellant s .. iu whic h one pro-­
p e_lla:nt t~nk is su·N·oundecl. by a,nothi':fr ,~r shar'in,g J1. COUln~-On waU. .0+-{iip.at~l).y 
the p.r():p_ellant t~nks @.l"e an.q,pgep" in tandem. Ct:>-nc~ntric tankag.e \vould 
s ~rn .Plify prop.~:llant l~i: piag to th.~. ~man:r sma;ll engines o.£ a plu,g~m.oz.zl~ d ~, ,;. . 
sign and facil:ltate redi'st~ibu.tion of pr~ o~ellanls to' working 0 .1' throttled 
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r · plf.~~l~:tP<; 
the "-i!,se o'7 :e iu~. f .·e·l'll}tt>l~~r<a;t!'U1~·ce. sp.

\'{'", ., . #f:~ . ·i'+­

tbotura:nd dlo:g:rees a~cl'~n'g 
roc:ket exhaust recirc:udation (wh'i;ch .1auses wa~ not a p.:t:!!iqle:~ 
if t},:e engiJ~e W~iii am.~U ;t":elanon :t.d. the base · !!.· ,pe)l;ii>e?1k ~- ~Rlli:e:h w-dt1.lkt 
be the casec .torr th\'l plu,g-n01!:zle. q.e~J@~ " · ~I 

rt th(1 OPVl(i!kS ha,ve a&o.pted a p$U§--tii::f~:Z'J:e C.resi-gen\ :fO;t;' I! s·~."'~~. 1;hi£y 
presumably believe -- a nd may hav~ e~er·im~ntatly· confir.twra:d,. "--, th:at ·tbey 
have a workable dersig't). Th.e.. Sovie.t en~)A~~licls~ ~htnments J:n'di'C·.ate. least 
~l:la~ thi~ design ~'as been. g'i~en .s'etio.U:sA~ons;iq:e';r<.\:f~~\~ ~1?:9 ,B~o~e 

rmnght 111.to po:nnble Sov1et des: "·~n ~ol;t;It. lo'a~ .. . . 

CDIA) 

tSECI,l:eT) 

SL-7taunc;h G;tt~mpt 
from P'lesat~kJaHs~ 

· A $~·~fit .at~.e:·m:pt t>.a.la:U'n9h. p. 
systertr {th~ Sovieiis~1 '. 1St:frall:~-s,t) at 
the s ec-<>nd stagS? ~pp,a:t ~n:tcly..l::n~i!li~ 

·· Three. s.mal:f.,Cos..tno. ~ ....,s· 
tl1is , i}lle9.~ ~i~h "th~ ~:{{ - ~ ·t, 
'(1"90JrAD) 
(SEGRETl 






