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SCOPE: NOTE 

In ret:<'llt years, the Uni!t'<l S:atc>5 

that '"''Ill redtu>~: the eHergv rrUt.'<'h:d or from 
vehides :md decredS(~ the likl"!ihO<Jd of detection 

and other .~<:n;~Qrs. Th!~ United States lla.'l also 
"'''""''"~""·"'n' nf rl(iDtJ1lCI!tl technal-

Th!5 cmnbm;ltion of tnt~<'h·a!hre and 

as Steal!k 
The 

~ownera!et~ ("'ilccrn among Soviet 

against lo"" siv.r1atur~ aut! Stealth w:hsdes in :u!d~tion to the nt!('d for 
im!H!."'Sin~ the: of its defen.~<:s by lieldlng mo:e <Jefenslve weapons 
of c:dstimp; type:;, tbc t:SSR will have cnr•sider rl".<:eareh ~md devt:lnp· 
ment programs In improve: the !htY~: dd emej, lo 

and S~ealth vr~hicles The d suee,,_< th;J.t llte Sovie€s 
r;ehieve in these endt:.avors certain tu inZ:mmce US ·..-~i!ilarv DW~t:rams . 
.slnH•:l\:Y, :md 

We also :mtic:ipate that 
own tiLat inc-ortx;rate signalure-mductkm and !t:(:mtmog:te;,.. 

lJS H& ll commumty mtt.'>! know as far in as possible the means 
b)• which the Soviets wm R'<iuce wsh:m dett:clability and the dt-gree or 
llteu- 5UCCt~ This will be nec~ny to aid in the of US 
counte:rmt:.asures and to augment the US Stealth prugram b.~u~ Soviet 
arH>m;u.:hes may differ from those under con:>ideution for 
US systems. 

This SPt~cial ;'\aUcnal lntel1i!?t!m:t'! Estimate i.;; effort I'! assess at 
tht! rmtiooal i!!Vo~i th(~ Soviet a11d Intention to rP.Spoud to the 
US eha!len.gl'!. It Df<!:S<!nls our ev:•luatiou lnllh ol the methods 
and Wf' believe th,, Sovi.:ts will to cmmte:r the tiS 

of Stealth .:wsff.•ms and nf their tccht' ieal eap,ttbiiltir:s to 

offer.:>i11e and SU:ait h veh.id~. Tbt: 
SNIE i~ w~!ric!t:d lo :J:-td balli>lic mi:::.il(: 

system~ llVf'f a 10-ycar Ol•rmtl. ft aiso id~nti!.ie~ eoHc"etion i!nd analytic 
that n:u~~ lw fi:led i11 orde1 ior lilfi 

mon~ <Jdml"d stndif:s in !Itt• futur~~. 
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DEfiNITIONS 

Signature~ The chameteri~tH' "D<:>drum of r:~diatcr! •~nergy hom 
1h~ Tht~ !>ot:ret! of em~rg>' may b<~ the ubi<~cl an incidental 

or a SP<:'L-ific :Kl'IJrce 
wl'ii;;S.e encH':Y rera<linted from llu: examples arc 

inlrared em·rgy from an enr,ine. visual t:ncn~Y from an ob.ied in 
and transmilkd mdar em:n:v rdurning to a rad,:u rt-cr:iver.) 

Low Si~!Hihnc (Luw-Oh~·~r'V:~I,Jo.• Tcd11mlogy): Char .. ctcrhtic: cf 
ar;y e:..istinl! as an am:rafl. u~ntry vehicle, 
or StJacecr;•ft-that bas b<-t~n mcditied to rt'!!ucc its signature. Sud1 
vehicles can become .!•~'» detectable lo <:nemv sensors within the limits 
imposed the orir.iual S1gnature retit:diou for selected aspt!'CI 

cr for aU radiated or re:adialr:d energy cjmflot be 
:ad:lev<od for the:>e system.:.. 

Stealtb (Vcry-Low-Obscrv~blt~ Tr:dmo!o."y): The mm of irmova· 
ti\i(: awl advar:•.:cd 
]!Jlflre ,,.,,.,..,v,,,.,,,. .. missile. or Sf>IW<' :<y5~(·m lo minimi;ze 
external signatures Such SYl.INns will achieve v<~ry low signature lcvdli 
through sr;cd.al des~n to itu:lud<! t'<HefuL ~lt:~pin~, by infrared and elee
tronic emission suppre:s~!on, and by the application of advanced 
coatio~ and materials. Si&natuw n:dur:tion for arw as(x!!::t angle can be 
ad:ticv<-d in this ty.r.e of design. 

Radar <:ros:s Section {RCS): A qua:1titalive mea.stm:ment of an 
object's visibility to a 1ada1 as deh:rmined bl· the radar cm:~!'Y.Y .,.111N't••tf 

hv the object The RCS of a vehicle i.~ determined by its shape and ron· 
struction materiaL the angle at which the vehidt!' is viewed, and dtt~ 

and nf tht> viewi!ll', :radar. RCS is usl!ally 
exrn•,.,'lfo in terms of _-;quare meteH. 

Iniured Jtadi:tlion (lH): 1.-:rtulie<l or refle(·U?d lwal <'nergy in the 
near visibl!! Ttw t:.l.al JH sh~!J::t!u:•~ nf vebide is the 

a 

at:d t~m_:ine cxh;mst. IR signature 
wa!!s ;x;r stt'r.ldian a~ :t funcHon of 

I OJ I 



KEY 

Snviel Counter·Steolth 

The Sovit:ts are wdl aware of US 
VCIU<~·ICS. !l!"VCI we 

t<J tl(!"Vdop Stealth 

that their a1r dd<mst:s will 
remain vulnE!rah~(~ to penetration by Stealth aenxlynamic wsh~m~ for at 
le4Sl tbe next dc<:arl<~. THs iud"nn~nt is base<! on a number of factnrs 
that indllde: 

The limitation~ ,J{ C\ tding Soviet set1:1<Jr~ .t~(l ioformat!on
ll!l1Cessing &'i15tems. whir:h wc·rc dt::>iJ:UlOO for use ar,:ainst 
5il/,u:dme vehicles 

-The ma~ive caE:Jita!-intensivc nature of Sovi<-'i air defenses, 
which ncct:ssil:t!e!> incn~mental modificatimo mthcr than wholc
slf!lc 

The Soviet~· hck n! .>nphiJ.licak"li measurement ranges, which 
inhibits their ac·ve.~<n:unem 
Ste.alth. 

of counters to the. threat posed by 

-The length of tb~ Soviet R& lJ C\'·cle. which almost certainly will 
delay the intrcKlut:tit}ll of totally new deferni\·e syztcms until 
after 199!i. 

ln the near term. fhe Soviets almost certainly 'viii place a highf'r 
pri•)fih' on defcmc::. a1~ainst US Stealth vehid~ than on 
dt~veloping olfensivt' Sleallh Systems o[ their own. =ndeed, the Snviets 
a!ready have mad~~ et~rtain incremental modific.ation'ii to currently 
available defensive w~t<!ms in reactinn to the l~S dcploymt:tlt of erube 
missiles-which naturally have the low ra(lar cross 5f:'Ciion, lo~ infraiL"{i 
si~naturc, :md low electronic emissioo chamctt:riilit:s typical of a Stealth 
vchkk 

The •·riticsl !;~elm in determining the dcgrf't! of sut-'L"<'!Sl. tlta! Soviet 
;>ir dden:ws will c~n:ov ar.ainst and S!!':-tl~h tarnets i;, the 
:onm:l:•hilily of ade{£uate ::md warning information. T!u .. 'lefore, we 
r:((J<!d I he Suvieu: near-term re-;pons•~s In indudc: 

It1..::reasing the d.~pth of th<.-ir delrnses by 
and n:tval ra<b, .and ligh1cr rover~ll'!f! offshon~ usim; 

.\bins!'lV A W,\(;S :urc:rifL ar:ri:~l rtrw l.':encra-

of rm:re 

5 
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}·'urth<:r p:!lflf!l~ of rli~&imil:tr !yp.a~ «I 

:: J.Hite <!.::tr~ctfon gaps. 

mobile surface·t<rair mi:!stl(~ 
pend ration 

hlt?a!asing doccntrali:red tu cmm1!•1 overln.1dmg 

ol their existin11, command :md contrvl 5¥~1<'711 

Atld!lional :''R~Ihng of earlv wttrninf!. 

cept, and SAM radars. 

!11 the lHnger h~nn, th.., Sov1.ets <~re '" $"{·k tedmulogi<:ai 

solutions to the deficiencies in lht!ir air dcfcn54.'S tl:at wil! persist despite 
the :war-term improvements. We believe t!n:l>e will iudnd(~ ,;,, . .,,.JnT>ino· 

oo:nverll inna! r:td:us mrorporating 
rww vrrn~E~s&or& and electronic cour;ter-cdmtlcum~asur('s 
(ECCMj. 

Multistatic radars.. 

~ Acoustic detection s~·stems. 

[morov(!(llnfrarcd se~rch and tHick set~ (H\STl. 

Lon1t·mnge air-to-air and surfac·1Hc·air miss:Jes witl: multi
mode term!ual seekers. 

Fullv automated command and cnntml Jtyst~m~ connected by 
dilo':ital data Unks. 

Soviet Stealth n .. v..:lr-..ftr:IBrtf'<. 

The Snviets h11vc an e:n:eHtmt llworetical 
r:etir:s nnd traditional signature n~uction However. 
achievi11g St.-..alth i~ dt'[JCndent on the inte~r<~.tkm o! d::miuy; am( nflt~r 
~ignature·redt:cing into li weapor: s·rstem [ 

J we doubt that Snv:c~t have yct decided on an 
ovt:ral! r:onct~vtual approach to anv Stealdt d(~~ign. Thcrcfore, while tbe 
Soviets JJR>hahlv will hf!gin w1thm five ;:e~rs to n~mlih etbting designs 
to tt:{tm:c their ext<:m.11 signa!.u:-cs. the [cn:>:th of tb~ cyde 
mal<:?. tt that tliey could i'icM an unrn:nm.?d Ste.:thh vcltide 
hd::>t(" !995 or rmmned S!eahh pl;;llorm L.,.:fute 2:,;V,J()" 

ntgt: I tH l 



of t"tl::;tfng ~tf'\tjdy:J,~unic :t·!"->l!'rt:H:-:u":d t<:t 
v/ltiJ '!tc:dth d<·v .. ~d.}j)t:lt!H~ 1h1~lr :nt1t1l ;~tlt("1l1Pl 1o 

Slr~dth Vf:hick " l~' he .1t1 :t.ir~!d~~~ef::c•· foil "·'·ed 
Cl:!?Hl<:.J SV.'Inr::t lC('CCJJlai~'iaflCtl !VICI:H: 

wbicb dt·rwnrl "n dei<.'Jbt! ;:nmd:w•'f' Sill ~ivJ.l 

h:n;(~ ~IHJwn an interest m ~i;tn:.tuze 
with hmad lu n vnriely of ..,,.rtul"''"'n•r 

b:n·e reht<:d 11'\lh!'liOAI inlonnalirm, m;;~,t.~rials, aad m.:mufoc· 
!ur!np; eq uinrm:nl from a variel y <If saun:t'S. \\IE.: rvr,,.,.-~,,, 

acqui:;: information I rom iiir!ide.s 'echni{!a! io:Jrnat5 or ftom tedmkal 
w·:,ili!<!i'.!'l<''"' $l11:Tt:!lS tll:<l lcaJ~ U'i I!! lldievc t.hat :res~J.rcll 
efforts are cm::JmJing in: 

theory 

Hadnr-nbsorbitlf: mstcriak 

C'ontrols. 

The Soviets bavt• thrt~!! O!.lldoor radar ern.<>~ 
prominent of which are at Kali:Jitl :md Vc•rOJ1eZI\.J 

ra n~es, tin~ most 

]Tb«!)(: f;tcilities will contrihlth: to both coontcr-Stealth 
an~ offensive Slt!ahh imt represent a level of lt.'C!mo)ogy 
several yean behind that of the United States 

MustXJw has applied signature-reduction ancl -enhancement tc:ch
uiques In b:tllistic tuissile reentry vehicles since the late 1960s. T}u;: 
obie-ct!ve of this program might be to depiO}· a mix of reentry vehldos, 
clr.'t:oys, and other J)(~n<:lratioo aids that offer a variety of rndar 
,Sign:ttures in a in o:-der to targeting for 
JHltibal!isUc mi:.sile defenses. 

L 
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DISCUSSION 

t:ig It- ct,:;nf i<~P-nne• 

{'.t;:rahili:v tt) ()Crtt"ttah:: th~ n;<t:,hrntvt;"J:IV 1::-l•Pt'J•itnr; 

:S.:;ciet J"'ldt•tt:-A',\, whi.:J1 rdv on t~d~u, r:ll::lfo<!tl. :u-.~i 

V!O¥,·td'¢: lotr>:>t!t ;v'ttztisit~ort i(lr:.:~tiLea· 
t"( .. t1t:oll~r.1. <>I trlft}r-rr_·?!:_-;.r 

:md <Jntl.tif\.':taft u:d~ 
~!:~~- rt aU:u:li~=-!~ v±.·l:i<'.c--;;;-aiH::ah:. raud cf!od<;t~ 

t.~·!i:>t~c n·r~S£des-~en:: m:: a<·qui:cd S:y,:k~ Y-f.10rl 

:1 :J/~lill1~l!l::•rt .,,.,.e-re dc::t'icd M·,-.tJtt<~ Ut~ tt•4dl<;fl t:m<! 

,:>f ddcn&i·,·" w:lwNk, the ~Jt;.c~ing I!)<cC w.:r .• l<i 
Itt~ ,;,;b:t to pet!e:r.ffi:~ it5 lar_i!+!t V\•:lh~:·.tf :;u!ftJring ,_n 

:air d :.I blinn vdoick>. n:wli 
::hdr rad:H uu~:.c .. ~, .. ~:~N::: (RC:S;~ j7,r~u:r,;,.•d 

aw-~ p{t!drTm"ic en:mi~:,:;k-r,!. wJ~( di't!t <!(h· 
i:tH(Ct1! 5c.~-,.-I'C\ d~fttl'Wt"t' S\">lt-ff:~ 

s?hYit""h•, b~Jt oth("r f;:;:ctnt:\ tfiT.t 

I:'(! !Y>f!~lflt"'rt•ti L:"~ttct:alt· lodrtr~ 

d~:en~ A.r::~onj: th£S:! h::tur~ <::tj~si:der:t~i-Jt:1 ;::.rc acou:\
t:r:'f, cnn~r;t'!::'l. tt:;rd Tr:f.c;::~('d ii1!ftt 

2 Dcvd<1Di11£ SIL:al!il vdoir!t< r'!'t:ttJires tint ail 

thi:se- b.elua ht":- t"<>n\icl'ered f:o!tl dt."'$-i-:Gn uu::ep!i-:.>tt, 

Sh~pipg reduce mdJt '""''' '""tittr~ the n:os~ 
catH::a.l iad:Jr in ·i~igrtirr£ a Steah.it ,...t"hk~e; u":•.luc:::th 

i::fr"rcd f1cm lite v.,i.id,.·, P«>vulsion 
tt~zi: wit~tout :lf'),!thl:d.in~ i)("tfz:,rrn:Htce i:t aiJo a: tn:s::n 

d~,:'sign ci:allene;c. B~~ a vr:hide·,. de(\rvr.i": f.'mis
;i,~llS .:au be lra,~k...,J by SIGINT systcnu. pauiv•• 

tJr<>hahilt~ ui uth~n;e:>l r:tH~t ·:,~ dt"••d(;t:i....·J Ft;!-

!lr<! U!uJliS.t{""J S0:2rJ"lC of the dt:.'irrah!c ft~ahat~-.. .:')f 

Stealth ,chid£' 

Tne C<:HJOfer-St<'lallh Pott:r,fi<:JI of (t;rro?nf unc! 
!"ear-T arm Sovrct Syste:o"t, 

'fhc """'""'II a"•"H" thJI 1:::• 

;:tbfiS ~:} l11lt'l!'t)Y~~ :.h C:!-::uh'"it): ;)tiH?'t:oLh: ( .wL:a· 

Snv:tel d~-ir:tn~~ lty :J':'~'•~<osJiflf~ :1\!r:xhn..;'!:!i:· 'i~h:

clc~ w:th rr:Ju-.~~tl ~~.t••~::L:,.! ~h~nat:Jrt:s.. aJt!t:3ul!;}r ~t,,~v 
tltnt:~l ce-r":;.tinly t<."n~ide;:- t::!: ut.;P.'H,fing i:;tr:)d::cHZ)rt 

~_:.f Stc:.l~h :t~ ~Jtt~ v th~· 1~th:·:r: :Jf a n~uft':Jf.t <j 

tLaf 1::1'/!'. fcrn~d 

Lfr,Hl'J Slai!'C< h;;;"' si,:rn!lcw~ l··~d 
hi" ltorhr~<>lnt6::1 snd u:ot .. h!v 

rr,:--;;ouf(:("l t..:? H~~;u.::h perforts 
liS >>>km>~ 

1 O"•N l~.e Is:!! lwl• t!t:ca<le5, th~ S·l""" h"·~ Sfl":'nt 

t~Y~st:::h:,. . .$$ ::tLH:lJ un -t:r':'l<:!::·\p:n:::~ au(i rl~;JI<tving Ula.tt"!~ 
t!i.__: tl~!{r.u··~ ;n t~c-ptl: as tl~~Y ft;tV{" their o!f..:n:t.i\e !ore.-,:; 

I h:~<~~ "" ddcn_<e •v>l•cm •1<inr; a 
I.I~fcrcd <~Om:e:;l lh:tl :ompematc;. lur tl:" d :)!;,:omit:! I'$ 

th~ JU(~a·kiu.:.i d(;mC!ilS. btJt !Ita ••tr;irt;<ich has rESult~ 
.,j 1111 air ddef'.S.C tlt'lwurk ro nulsii,·c 2::1d r:anit•l 

!hat "'"' J...,fiev>e tlt~!r '"""~term r~,•o;PQn!¥:: f() 

:1ny new thrc::il w:U be limit"<~ h' w>INr. imr;:rovc!!:£>1l! 

i:v ir:nemcntCl! raodil:r~:llnn. l'he m:.:!luca!i<1:t, i!lr,:ody 
~~nn by the Snvi+!~s in r~:;y.::trJ<:' to t!te t7S rl.:_•ph:r.,;:tt:f:t 

<·I t:~t: Clt:Lw t:!h\ilc 3 •Yn::n d:a: m!:~renrl·{ h.::.~ a lu.w 
r:.t.da: f'Jti!vj "'~"('(·:tJO ttr.d 1ow ZR :-.ig;r.?;:·cre~,t:lt;Zch'! 
lht":tt inH!?JI rcs:;rr;n~c to Sh".aJI:·1 ,C~pkr~n:J:n:t. lu :1:,; 
1\lfts;twr !,t•rt:rL "':c e.cpe.;_~ M.ctM~nw to dt>\'{"lcp t'd~·w ~t~ch:t>:::;-~ 

"<!.it'S ~nd opctal:o .. al <:ntli'<'vtl that Lett•'' tnilklt tl:t" 
i::t•":rea$1td tJt·tH!!t:.l!tinn 1:rreat ci t:S !:}Luw·ott !li.'f'1tcms. 
bd !:Jr the next five In I 0 n,..n t:!c :iovieti ,..,II llll 
''''"'--d to Jdy on del"'""""' systems already iu v;;t<;e .;;r 
e~:l)l!ctcd to ent"' ll,.,j, lrrv~m~orv mon. 

Emfy Worni.~9 Rooar Sy>terns 

5. The cdli<:al l:.('cl<:rr in dcterm'nin;: lltt! df:1!.ree o! 
mc.::e~~ tit .. ~ 5il:wi~ "ir defe!ISCS wil: '"'i'w :;g;~ir.st low
st~~>alure i'!nd Stealth targ.:U d:e n~ilabili!~ of .l.ole
{),tut~; ::-..enivrs ~.r.d J~gf~l t-z.ttn:t!!.\irtt: The- C":<is!intt :io-.·i.t:! 
""" <ll!'fen~ llcllkCfk is alc:h1d 1,,. cx:cruive llt!tw<J• k 

gro:Jnd-l:l:i.l.:d ar:ttu:>:l'"" rll<hr!. 1!::: Sl>viet> will 
h"<' Sf'>C:althuu."''"J """'ly 'N.Afflll1!l: :adaa ol "''""" JJ 
~YI)Ci ilt ~ct~,.,~t<:Y .!Jy tht"0t'" J-:p.,·e
;it) f:'¥.etdh:d ttt~;;r .. §t-.:c.,·d C'-!l~bt.lity tu <~'·h•<·l .o::n.;;J 

!Jt.d~r ~;nn~r~";~l~ ror,dJ~on::. Ct!t!r.'iintt :-an~t"$ v.·ou~d 
,~_!..,~!H~lv CegriJ<icd l:,y Joyt.·~J, ... ,d r~t!net:-::tti-::rt• t:lcti-::s. 

lt;tt.'k:!;HJur~d du:i<:t :l!ltfttn::ru:t.l!ntt rt"tJn~< St.t::-a!~lt 

cor;tbinaLO!!.i t:rf tL·t1trl' ~~.,_·..:Z"n:s otd-.~r lu thiutrni·n'! 

t.b~i: dd~c:i,ll: ct;,•hili:i<!'i VHF tarb" '"d· "; t::~ 
r~:! Kioo.: C al~:o ns;c,! t!:c: :~:·•;•;h;~;Qn md:.r 
fc: l!w SA.; '"''"il~ ~"~~ for g:oun..:-

:5-fJtr.J: t_apai;L:Jy 

I Ul I 



1i1tctah tht.:1t:1g& air <:ic(e:n;.e 

::sJi:J IOGJ.tioa ur ht!xt-

Thff •~;l~f':,:t::h"~ .;jrrraf t d!!Vf!i<tf:I:X~nt [lf~r+rn ~"; beinf!. 
.1 rtlf'r;lxr (tl r,ts -dCZ"'i)"itJ:a('l$ Et:tr,,, :\ 

l~1hr~ fut d~t;uJhot ttre !t:luttt 

·• ~~ >;Fu 1h.~ ~·Y th<1 r.f""Jr~ltnf:J 
L,JX'i<:hf":c~l Curt1~1.ny~ tt!if:l! th~ ~Xth! 

d<:r.c:c it v;acncd i.: ,s.,;K1linl{: 1b: 'IFTI .too A i l 
.-iter :t.h, L-. .Jt ~;::m,•tm:f b:.~:ildi::;>: :::~ rf':O':'tnnAhurrett .tirrr.ah 
....,-h:Z:h lt,11fe rt::ceivcd the d<::si-r;nat:.::n (Sll\S. Thr::r 
t:•_,,,._:.trudion ~~::)(:itt$ 6::r • .u:ct.-d' L·r d:.e: for df!.fittn 
il' g lhi! !rdJJn" ATC' li;e~l'!trt aircnJL ISI~na. (;nun-
a:.a.:t, a;;J. \fG•J§L,t ~t-crrr .. ;tani~ ll:'!! alw plrticip.t.1ing i:t 

lhu "'"' L In fj,,;·~< ~··•.: 1!)8~ alo::.,, till!! Ll>i\Wd Sb.t~> 
H(';:,u ~<;-- ~J,::~tu!: un the d-evelw,.>:uc;tt 

}''·<~~t.:i,JtJh~ tu AnK-,~cau r:t.hb.:t t.•'tpet't!~. th~ 
:_u~~:·:: L;A:\Ct>l d ... ·pk1"ft:t:-"nt t•f "'Si-tald: .. :JitC"Ja!t v..1il 

j}!("~lti~· ;;)(·fF.;.<;(' the' ~'~H()fi~O V~ of 3!t'>i't~ft, t,.:A~I;JSt· of 
10h..:ro rJ,t•(ff!J':t' t:tt"! rl:<t:'H'I~~ Jt whR:'h ~h(:'Y ta:tl ~ 
i~t,.,.:':t!'d, ,;nrf :it wit~ tt~rt":l<r: tM etf('(:1'i-..el1~ 
•:.t:a'f<'raft ~<Jided :n:.sotilfi. J:..ca'""' tb• .J,.,.r.,.,., 
tb: EPR anJ ;5~1 tn•:r~"!f~ in :lu ... ~W~:~inc t!rtUB wlteJ: 
amt.i:~l!: ,;:i>Si!;:;. Shvlt..:Onlin,;1 <>:!>ad< air<:oall include: 1. 

~"''"-" 'k<'tea;.l." !ll clJ;ttftC!erl.l.lid,. a rela· 
!t~ch,. ;nL,~:1 t:"1mb::at ~";.'!-U\;('" thi; ir!f<'1t:t·atolfi 

:r"' rao&: t::~<l'> l<!•.:li<l!!i lszgeU O[k!rJilinl( at lti~:.h 
.. :b~m!,•.< lml "'" 1-, .,[J,,.,n .... ,.. ao:ainlill •uel. t"r;::cu R<l 

.,ltbtt:e.,_ W'! believe the So•<leb a~ !l:lOfe l!kd~· to 
~>air t:,~;: ·!;all King w:th rr.orc effectiii'C low-altitude 

Tail Rac:i:, and heigh~ fit~•i
arc a:ccad~- av<l::abic, o&~hct 10011 invest in 

maj,, H:u<hfH::t:k•n ln !I,,. T:t!l Kin~ tli.;:!L 

t'll~rtio,.'~ :t'i!:Jir.o.!. i:)w ra.:~:tr f'f{J:'<>; ;o;!och~>n f.t!'g"Jt,. bet-.;.'J5~ 

11-:' r:t:.l;.r ·.v.:n"f!h:nt~:lt ••t:1H'TJXi::Eti.t·~ ~l:t .. l~n:;:;h r;i t~v: 

nt&dfJ:rn 1-i~"-tn'" ~"'re-. h(!'.At-ever. nor~ 
5.,:~c¢po:hl~ grTftJnd ebucr. So-.·i~:ts have 
VIIF r:ulr ~><·atHi.t:t: 1ada1. II••: TJ[ Hac~ under .leve'· 
ot;>uhm~ V/u wx::w-d tLi.'l: ;,.y!Jh!nt, whldt 1l.Y':.'o an :a.n!~1::n.t 
un~d ;thwtl t'"JO uw:~n:-. h:~h- tu It~~ {:i~m~fivt! a~airn.~ l~:tw 
r;hiA: ·.,.t"lt;ck:~ HL)(~alnue: hntlr ftis::t an•": 
In"" JI:Hu-.:'e~ H ~lti:s ll('w d.:::~.,"dO!.X-<1 Sllt.,~r:.,~!S-

st:11 ir• th'l.'; exp!'"rirnr-tt~41 
trvtng m dctt, !U\.Jic 

fchl!~ tL~ (.">r "'·S'!r-a~th"' t"~f:eJ\Ir~y in d~t-9iUtt; f1flW 

,'lf f,•<'tt·-·,,1 L'"':Jr1 ... ·, 1:'-"'-X:tltJ~'UL'"'e a:'r>:"'tah. 

'-L"Jrr_;;;r:t:lt"d :.s,.-£!~ and win~~ t:h~SJe. 
;:Jfit;;f!ht)l', Al~efie:tn znlruiui.siratihr: . 

h J:roxcl"l tc.wu<l ;j,~ .i.,..·r:avm~nt 
~it' '::r.n :)Ar ~\/U t ir•t' 

In ;;;:.:;whr ... ~<f! wttl: :h• rr:r:.df"~~t:J7.;\':'_.t:,n fur 1h~_, 

!..J:ct.:~ tltt· U-a=>kd ,>\it ~iJrte, ~ri,..~ 

:,.J..tc!iuu i~ f:!<in.: vbrnt~: for the ATtl ~kn tt 
19~t< f:::ln-w:r?: tt~ ("'t•111pf(·fitJI1 d 

UIO<i>i<lr<lH ef lC.) R•Y:Lwdl 1>·18 b.»:o:,.,,,. 
lft-._" AT~'£ ...tir::tJ.lt wiU ~ dtt<Jtoutr lt!!trd in dt~ p~ 

B·llll!:<nlu<li<t::t. 11m•. tbe I! l!l oomJx:r fnlli!l< 1wo 
f'.lf!.;,~tiflf'k U i< :r.tl"!"1:1i>di~rv ~t,;t~Je a!tC.iJf! iot 

\1 ,. *'' ,J,;I.,;:s-.·• vi' a IJI'v~abl• "'"'"'"• ""<I it 
a J!,t<;tr;.tttl£'~ ir. tl~ c\<>::at ol faiJ,J.m qf rhO!':: 

if :h."" _,o~ttn l).)tf',l.)r;, fJe-·.td¢;'(d i.K'U~!ull·,.-. i~ cuu 
It<' tkvlu~,~_,_,..£ h lH fh::.tl c~. !-Otn~ ]I)J nf lh~~ 
71: t•.:t iJ h 'A'IJ tJ.: :.l,;.;COCI;l]b:f!i"'-qr r1i:'J,:,h~4U of ~~T:tJ: fntt 

;,'1 <!den."'·' i:J<tl".t<: !It" i> Ill bc>m"'"'"· wh~h wo~rld 
r.b:a be u~d ·:::::1~~- as:. ca:r:':t:O for ~in.-;~ m::.:Wte~ ~o 

,.,j., .. ,...j ""!<irt~ lh~ oir d ... r.,.. .... 7t!'ft> mille""""'" 

Thr M"''''"' j01m111l &j Molh~lrcr•/: fJe{e>Ut>, 
Ma:t'• t'l;;.:! 

S. '"ld:hon 1'.:> gr(~t:nd-h:uocl eariy waminp; assets.. 
!he s.o.,.~tct± ar~ dcl)]uy_i:n;e th~r 1~ I(('" 7/; Ma:i:t!tav 

AWACS airc~aft (~ :i!l:UJC 3). wltich wtU I,.. ''""It,, 
ll::1l>""'" l!,ei: u!l.'"'"'r" euiv warning capabilitv. 'l'ile 
r<.(l)r on thL! ait·er0.!t h!15 a fail·lt>·~;•llxl 
2.-~:un:-.f .u·,v •.tg:tu~-.ne brrgeh iind .;, 

Sk~.hh ta:e<"U at ~i:;:J, u:: k1w uvc::: 

hrld Ut (,.,T, w~~t~t. 1't•~ \1:.u:al:J;c'' dt~t~tioo. tracking~ 
.. ..,_,meand ~rtd c:o~:trol c,'.:;:>~bil:tks will be ;m 

t.;;; iflt(:~0:':1)lnr:'l. :ut(l SAi\f hJt~h-:rh•,\ 

fa;·"'" nuvmtliou:tl .:.ml, s lc-\rer dC~Zrc~. k•w· 
t 'cn:<!ts T:;. tl';C'I t11ck J:tt.t wtll 1,., '"'" .,,.,, 

!:urn Main~-'<'Y t;> n.;.·"~J. 3.r.d atrbome dc:fcr.· 
thrr.u>:l: data lmh li•m.,hv .u..,.,;:.tir.;:; 

;.;;tn(: of 1tw (: Pt:"Llfi~)nrti 1'rvhi;;o:11s itUJ)O~d by l Jv.t * 

:tn-d tan'!.~h. '•Vt! t".:;1e~:t 
"f'l :..ft h~ h._"; In lh<~ Snvit;':1 i·avt•r,lo~~ .. 

I OJ I 
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L 
t" lJ( 

ft~(ll.JC'P(")'. At rrt'Qh~"·il i.,'\.. ~~ ..;::p-o;.chc1. J. 

d:t•t:sr:.nl \'.:'I•J(. fo« h::;:'-L •. ll:·~ ';;;:.,. :~ .. e t>PJ:tr cm~;;"-
r·eu~s \itht:r..: :he r.Jd,•~- 'hd'#~Fkt J:th 

;;,rrrr:;,.·rqatJ!s Ht.-. z:i.re r>f ::.v!l·r; :u:: t,,( Ht-= Ur{;ct, uJch 
h:'ngth •ittt.! ·.-f'll'F U:h-

A: r'"'""'''"'"'"· 

--- ~- ·-- --- ---

I! 

t::ihrt:dt•1, tflt!u·o; !.'ler,uttc.d ::..r.J:":h:t:-5 i::t the 
tt}p;;Uu:tz..:l t!atrr.t o£ lltt! 
(4J':t~bi:ltit"~ vi ;.i""ilt ,,,·i.,r 
~.eo:1 ll1 Urp~r An 
r~.Lu'~ 

ntgt 1 u1 1 



L 
!J. 11, ovcrall fottl!! h!"l ci Soviet 

ulhtir·~~~rtt.:)r {~hJngc auvret;;iahh· threr:::u;lr 
t~.:t ~he c::e>::tlli.Jrlltion of aiu;r.;.ft ni'>w "'"~"=int; 

~of':•iud:QJ) m irt t::~ li,r.al >l!ll(l\il m l!i:ght !ell 

dr.lmatic.llll !rr•vrovc ii<~viel air ddtlllt".>. Ry l9!JO . 
.tbout -tf: !Jt":t<"t"nt of ~lu.~ $:;viet figt1h:!r b-:venton· ·,vJ~l 
wmbl •·f ~·'1{(;.:)1 P'u.dorr•>nd. SU-27 Fl:.nl<er. and :\{]C,. 

2'< F';kcum aiu:::tll t!(!uipcoe.-l wi1h trulscd-Dot:tder 
r•d;:s "'ith dt;:.ilal dii.t" proces>in~~t svm::ru. Cil[:abl ... <;1 

(•0fld!l~:ir,~t k<:hlow:r:/!l:ootJ,~wn QUae~ ""fl"btlk~· 
t:::iit:utla-i !nr de£cnC.u~>~ a~in~t cruise rnu.•dl~ #nd ltYitJ

""""""" ~ircra.ft l.:cl [X)J;>e~s;:d by onlv a ~meill)('J<:l'd· 
tht- :':l:ertTII~ bf;:,l!tt i'zt"to~f(ir'_t', 

I a AH thcc-f' ~ie,;al; tLc heart ,,f S:~>·'et •ir dr.
tor ;,1 le;;c;t the 11ext dec-ruJ.;~_.:., 

t::'Jl':iDDd V~it::- H1"'111:""0t.~cd rttdar:,., fir(·--:oLl:oi !';'f'~"!~·r:-:5« 
'ln•J mt~~i!cs C 

Jirc:-r:.ft 
:m~m 

~a":Cc ot ba.:j ~~t:'1~t. tl:ifS 

__ j 

J;(tJfd fJt~ ,..~v('te-ly dt!K:T:Jdt-d .St::-v!:-ttJ:~I<:~t;, 
!B~·r ::.::ts j)t<rv-:_il<: 11n .l~H .. ud h> radar a.lta:~k bv DC:zuH
hL;.,: !itt~ lJt-:-i;r-:::.tu~" tu :x4xsi• .. ·,!lt• t.ra-<:"~ :1 ~~~ngc-t ot tu illtAt''l 

IJr:get Lft au FCt .. 1 crrv!r:-:tnment tf $C.!tl~ utk~r ~('ttinr 
ptov;;d*!~-, r.~n~e data. H th(" .';!()· .. ·u:~:. rterc(iVt,; tl1al {;,~ 
d<:·vc!o(JtL•4 1Jf•, redt..c-i:tA r.td.ct,r !,.ttt'%hJl! ?:d.nnot 
(\i,n:h:-red :adar ie:v:ovt:.t:1t!':ih . .:tl"!/ne,. !he;· uuv t~trn 
i!·::::~c-:t:llt:ul'< in£'r~~·c-.d bJ nther :;1·4!~-.:iv<: ~en:>?rs fo: 
.. ~·~<::di<~n, !r;(~lL!!. outti n1,-~5i!e ~tJitL;:m<:'e 

lr-1 In d-efcn•iln~ :t~~tin'!-! :*"rH":t;;~ti:p; 
1to!h~r .)!fttJ /)OtH!PcJ A~n:r"..t!t~ !hf'! )ttvict$ ltrl-: lhr(•J.tcru:C J .viti• 
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tb!l ;•m.:lueti(:n uf ne'" t.anl:t:, and AWACS aircraft 
$l:f:tt~>tl l!:t": So.,,je~:;" t,;JartJ to lliCYe •h-.fcn'Si'.."e fou:t~" 

fdt !I..,: frc•m ~t,.,,; 0o:udin: in urd~:r !ii irol('fliX'pl: 

"fl'·!f:·lll•:..'il, .:;;o:yinr. airn.;ft bcfow n:f~silc iauJldt. 

H :hr "'""'Cf liJ;I,teTS aiw '"" equlp;:>e<:l lm aecrial 
r~fudtn<:, !h~ Sovu:h nould e:<tend thcir ddemht<! 
l:tarrh·~:- ~sloo:,uth ln ~~o"-:dc tbe t:>rel..tunc:t 
i::tc-~t::cvl capalrl!~ty· ~~ htdt<-v~ r:tey an"' scekin~ 

1ar-;.t:"t! that :-..'HT¢~j;h.dh· rwrwfr.l~~ tb" 
wtlll 1<: n:n-e dif{cu!t In inter<:cl}t nvm 

tJ!<'" Srlvt~~h hav\"' eJttt~:!!:\::.V~ l"'lr,d
Li::w·ai!!Jad~· r•:m.~'"''"" t.wlicr h:tvf! 
''"'k tim•:: imoo~c du~l"r l'rob

S<:viet radar aud ~:-•fr.;ued ~t-'!nM"''S~ reduce<! 

!)';lum w:ll fwtlwr '"'"''"'tl'C" th" •tre~s .::m 
,!;•tense:;. Altm::;l (:41! ui !he. Soviet ml~r<·cplo: 

;t:tTr.A(l .q!l h:{~t:' JOt!'!.t;_ f.;Jfu,bili::-t" to _.~taek I.;)W 

~:::.-lt.::t:iin:?: :::d'~'>il~. ~t:. t!;:'" fUStJ 
r:mhil:lh l.lll., c.Apal,,;,,y 

l'J:l~I ~·1ott:OkC"!. tit .. ~ 
.n.;te:ru ... .11 

"'ct'.·"•'"'" v! S..;rvi~~~ :Jir 

13 

~Eft~l:C'.t"' thdr fu!l.tfC' COUHfiand iUI<f ("t)f\tf<)f 

strm-1urc\ ~ht*'it r~;::,x:~u~ 
mrre-a~d t!ui!aL 

l:t il~ !OfJO Ill,. wt!lil.lvc at J"""-lt 14 htrfare-
ln air m • .,iJ., :SAM) '~''""" th" hdd rn;.y h:;,v., 
hct<!en t!ep~()'t'Hl~ ),!'f(*Urn.!-t.t<L~i h"Jcc ""'<:~r~nscs. A.1 in 

''"' 1.1 Sovi~! l!;lz:v woroln~ ualnn;, sorn" SAM 
s~stcuD <"wtld tiae~aft"rt !0\k-!i~:ruHue tnd Str-Atlth v~d1i 

:tncic-r Ct,rbio cr;nd1t:a•n$w but (t;wr:~ttional lat:,·~on 
'MOUld lt>¥J.!t:C ef::e--etfv<t!fft"SS Utlrl>t!r warhttlt* 
(~:;•t•ftlk'n~. 

!-t. T'h~ lh<." V:iSH's lor:-:c~t rauc;!' SAM, tu~ :> 

li:,.ir~~ .abtltt\· att;ad. '""'' >i~r·alw" l:trge"l!, ""lt('('fal-
1¥ t hn~<· '?Pers.c,.! 1o.,. al!i!tt:lr:s XeV>~!I tildes;, [,. 
'""'e of IIi<! S:wic:i >t;:ulfic:;;:t :nv{!Y.tmalt in this 
!ystctn ;ntd i:J: dep:lc)'-trn::l~t iu F.:utcro F.ttr<:;pc, w~ 
3~>1£••ip;teo d,al M05cow wi1! improve tf1e a{!Qui!rli<m 

.;md trad<it:>~ :ad:£:~ t,;rn~nt}y :~.Ucdated wilb tk SA"5. 

l5 The 5~·10 (;;ee li,;u;:c 5;, :1.,, So'iiet U.:ion's 
st:alryic SA~.f. !he fit>t rlf'51g:ued to 

kn:\ ~:\l:l!ud~ :;,"-t'<'fdit ;tral :tir-to-5·,al.tt{'t;' 

J Tt,c SA· 111 "'ill l:rl,:ed in h •. ., venions: 11"' ln!.n$· 
17t>:l:thle •er<iux: 1;,, SA" WA .• j; tlf.ow bt:ing df'

tlit>ycd. :Itt· r.mtn:c \"et"''"' ,;,.~ S.".-X·LOfi~is >!ill;, 
dcvelilt>tr:.r•nt 

:6 l'hc SA-X 12. in d.~velvpme_'lf ''"01." 
Sr;vict~· l.tte<t t.:rct.:c:.! r:.c;Jr.gui.ird SAM. !U 
wbti(_:h inC'Qfporat¥:-. tt,•o V't!J!>;I~:t'S ,:::,f au intercct'}!ur 

•=•~>~t:e-al;,,w, th<> r~stem h> l:ladt hotn bir.!<" &::d 
:t~"'A<'-JtltJt~~ili!· t~rg!:-::.1 r_:Jr.~;!n~ f tcco. &ui~'$::;._ .. ~ tv 
tm::ocaJ lb :.hil•ty w l:~•·k f,; .. · rada1 

54~t"l~t:Jh laq;:~!s ~ual .. ~ he if:tt!tttV*Yi by m•·xi::~ying: 
:lL'{JUH>t:on ~u·.i t::t;:.;t:erntt:f t;ztbr:i to i!xbdt* t-~tct 

ch.:t~t!T r·~-;~,;;LtJtt the fcrn::.r0r towttt t4lOUnU.t:g f't,., 
tl·e !at:.,:. 

! 7. TJ"" :i<•<icts IJa>·e !i~ld.eti :arg..- ntun!,..rs of 
inttc.:ed SAM sys1'""'·' tl~i~ncd ""'j dc .. ef<,,,.,rf in the 

;1 nd l U 70... 1 h:1 t hu;h>,. tftuln l~!. 
c:~IH"~·.t~, :t":l~:i\r·(">"· 

Pt.::..;:.-~nt .S.::>vict t~~t:h::-:::t;:.;:!i 

zitZfl.:ih,A:tt t3r~t:at 

la.dt!l in uear 
t,.·s f,:fr~t¥-.\oi~O.lt, .. r!' or S~~..tt!~h ._.t' .. 

t:.t:-.~a~~~~ ih<: f1¥_~we:st SovJt!( 

• H;Jf' s:EIIC> 
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Fi!!:ure-' 
Cumponerm; or tlH•. S;\-10 SAi\:1 Sysrem 
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Ill SAM,; ,how onl~ mar~tn!ii!l d&Pi:tnl.!ie> lo <~lfad; 
iH'ltJnwen~nf$ ittfnutd 

'"'"" !9 b.e a<:hicVetl bef<>re 
<A all:u:king US 

Amimtcraft A11illaty Sy<t'l'-

ZSU~23~1 cunei!! 1110btle 
re~~d:u·dir~ed a.nliaiccrah guu :;;>U<Utt. II (;J~ble of 
trllddn' ta:gel!l with a A<!C!Itm ul llO! 
squne rnlll<'."r <)f lar.:eL The f<>lltJW on :l.!>'U·X H·>l<mt 
.::ould imvru,·.::d by .11ddmg anttJisi>:ioa rada:, 

dirn.~1ng multivatll 
ul)gradir,g fin:.'-all!11ml '"'"'' 

pttter. wer,ld lm limited to about 5 
kilrsmeteu. and 
Stealth vchidcs uf hi~th· 

targets We cJ.ped f~ $lgoiSeaot number~ ul 
the Z:}U X lidded durint:~: thll <Jarly 

li<mal a!rcralt l:ndt:J 5nrue 

cnnd!ti••"'· it~ highly ti:!t~tralited ztmqhm: inhibit 
tl•e rapid liow ol u:fonnati<>l! :.od firi:~?ll: deciSioru. 
n<::ce:s:s:a1 y tu ""«'*If!':! ;11m{ defeat fast~!M'VU>g targets. 
The Sovillts r~i7i! that l.ow·~:~ture and Stealth 
targeh w<:nJ](i """<'l'eh• ~tfe<-$ thet <:'atrtml nMWll'rk a!lid 

"'"'" implcm.<mtin~ pmcedural ct.~nBcs as st~l> 
tnlla!ure unlil brttcr svstcms in· the 

Veersionma~lnrc ($ ~~Jng fo;ocd to lrrwer I'Cize 
lous ra vermil more rapid r<ISIJ<Mm. !<> taTgcb lndivid~ 
ual pi~xs. llzdd :.-.Jt<len, .,mf SAM b.:att<:ly <:ommand· 

cr. ue being t~ugl.t '"~"'""' "'" !Jverlood of tr.e 
<:CI!l:Ztalki azu.J \;Culm! 5)'Sicm, f.lt'll!lt t'I'!OOUI'• 

e!:l&a~ tdlt-;eb -t;..tfl thrir ()\4'Jf inhLat:iv(t, tuut~ 
CO~ltl?Utii:ioual t+t-W»tz(<"*~. ),\.itht::>tJ~ 

a.:~d tan;N !'""' lzu·ir 

tY>rrl!"nl!nd:eu :Lte t!£bt:tltJrA~Htg t~ 

1i'f"VP'Jn-;ltnl!fit c¥f auJtJr"':'rnou~ ;;·uarm.A~d capalnlltuts lr1 

ovcr"'m:e ><:me o! the dtdk:if:llt:l~ 111 :l.t<ir oomlil:llki 

.. nd ~·;~!"m. lite";' "'" rl':illfon:· 
in.;: the r<>lc oi ""ntrali:rnd c<:>mn:aod <:tllltwl b~· 
:t1ettuttt tng:eti:i!r 'V#iltul!!tt. t(r:>urd i:''(iitlr<:-·1-hltt!I

sutf:let"~tu :ur miss~~e r~dat>. Tlu: h~f,thtn;f! 
:.d\\<>rkl ""!?ilulizc diffeiUi<:?:. in 

venlc~ 5och czui:;e rrils'*!cs. sort ol lnFmma~ 
li<m I• -~~~~ to d~ or<:~rathm ni Sovia a!r 
<ieftfii'SeS io !o the: lt~~~~eer letm StC!ilth dttttllt, 
but ~:sor nllttil'l! m ... v pt<:PJUOE! of the 
rom1naoo and wtllull ~vvem Until bn· 
l)rn""'nttnb in .Ja#.a Mmflin~t and ml~ntion an: im· 
ul<!nrcnlal. infnrmatioo batn I he 11<'ltM- eould 
l.'mdrioote !I.e clfcriiveness or lccaJ defeme 
nodes but W<llidd Dro..idit oolv a mardnal lm~ 
m.>tll l:n the ability of S..1r..,. commandeu In rrn~c~~-.ge 
1h<o overall au baltlf'. 

Zl 'f..choolocicallmt~rO'>·emeoo ._.,![ be r~er-rv 
In oorrect I!!<! hatd'W#tre in tb.: 
Sc•illt :ur d.,fe"'~ nehroriL Exillting Soviet co.mrft.liOO 
ami N>fll:rol sy5tems ate ba'led 3 otte-()fi·Onc con
cept-a S>tl!(t.. lnl.,.ce~ nr SAM "" • lingle tue;el. 
The ""w Gl ir.tcr~on. oow bt!:lng de· 
plcvcd rbe SA~ hl >v!llem are car,;able ot ~imulta· 
!U!O'.ll.IY COI!:IIPIII: multiple fir~~. 1\s I the 
l..a1:ur ~ttouad-<:tlftltollnd intercept sy!tezn tile 
Vel..lnHl SAM wmrm.nd Md control ~vstem are beli!& 
reu!.;u:ed by mote ::apalile $\<'lf!lm!i. 

2!t air~to-~:nmnd, .::.nd gr<kmd·to-att 
data 

Jue al
ready pmviding l~tcr :~ir sitwt>m• iuform.:~hoo that 
will aiR- ~h<- Sovw to take full ad~;antage or their 
new defemiw systm:ru;, The present oojecti..., "~" 
to br OM olprrrriding decisioomake1s l ht" coektHt or 
at the SliM b;tttery level 'il(tt!i. enough air !ltl!II.Uon 
inf<>rmatioo Ill rnake enrrect e:11:p~ot decb1om 
This 1ad~eal dep.;trture from histor>e S!wi<'t pr;~ctice is 
ooc .. ..,,;~;d.,.f only by troe decre11~ react40n hm., 
avail.a.ble dufl~ er~ments with low-~lf:~Uri! t~r, 
gets. but al!i<> hv ll>e belief tb:u mlen,ive d('Ctronk 
oou:llt•nnca:rures mav d'l!ltt:ul,;, {'tlmm.;md aru.1.euntrol, 
11{' :h<.t integral t."<nnm.;>:d, OOl!trol an<l <~>rm:rmnit'a· 
tioos ntJtlc..> rtLW I~ oul .,! Cerrut~.iia<l 
deei:lil•m';akine is 7:»..: !hl' "'"'"~ it :.l,.n 

ill!' sulfietrnl!y :lc.~tible to allew ~n!!;U:i;e!:tenl 
lo ~~ m:tde a 1,,.,..,1 :ll'!JnJI;r2atc lla.: 

:.rthtiidffort T~ Soviets wtll t~b:ir <"'CffH ·' L_;-.x: .. ! t::t~~- i~i,;n1 
malung whenev<!r l"'"'ible 

?~·~ Tl:c Maimt11~ A W At"':S 
Sov,..-1 air ddeme <:ommar:d 

wiit-t:::f;ano::t:! !!a .. 

by 
•lnw!!!linlrifllt tl'llen ol !.;~trgeb n<1bl., lu 

lo l:JUut\!l M"'lk"'< >'I~ .!l!li!al data 

mfurm.atti<m colk-ctod b,. ~l.c Main•t.a'< 's tad~l 
~it:!rutih~titpet 1~~-;tem Pf<>b.lb,:y u~dudei 
i<lenllhc;JI,""· pi\$ili<m ~!likde. :~nd ;•umbet 
,,f ''~:p;cb :n a ~n"zv We bcl~e>~., tht- !l.bfn;tav can 
ntartih!C to t2 $hn,!ha.~·ntt!. 
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ih!fltCepts, and cnnl.rol ~>I illlc.-tf'!$ w.Y.tld ix: 

accomt,fur~ed v(a, a:r !tHhr <lola Jinks uwmilnc.,,i by 
e<:·mrdlcn ~!;nard M:.i::stay, Tl~e <'CA:!llrutu.l. r:nn 

t:u:~ :trtd cotnrnu::i~'Afi-ons <:auabHtt:e.s at)fU:tt>nt in ll:t* 

Maw•lay uzq(m::>l!y '""""h~ frnru th<!' Soviet 
nf ~he th,."tr DOsed b., fow,aftttud, I""=><' 

Al!ttou~:h the Mai:tY:av " marginal .lei"'· 
t:vn c~pab,hty, it wiU .-.~rvc a:s interim .'i<',vi<!Z 
""m"rand, a.'Ht!"''· and cll:nmunicadort:~ rNporut~ to 
til<! thr<lat 

f uh;• e Sov1et T <K.hni<:al ReS<!:)ortre~ 

W<~ming !todOt Sy•lems 

kJet<:er>! 
\vi~h tl;;P< httHt:r rc£-:rJuHo:a eoo:t(! h> g:r£))s 

wid~ tfm tnw sig:na!lnt! tmd Slealtlt detoctiot1 and 
uw!.i!"m &,,..,.,t 'a<!ar desi&nen are [lltdv tu 

mcn:p->rJ!t:- VHF ~m:t UHF Freqi.JC~ inc·reared 

pdre rnr>Mitio:: !rt'<Jueocics. and impro•l"£1 •i&nal 
f'?OCt:::iu't: m lb::ir thld g<:r.eratio::t ol radars-1>u"ihh· 
'>\' deve~ll;;Jm>; " ,;n;iwd·fltl~>f.l1Cr Pf!~Yn-. Ti.cy "'"Y 
a!m deveb,., 5,1l!mtd sp.~c!xum t~d<US Ul uuler to malu; 
df,:cli'.·e ilmmu:g more dill:eult. hOWever, these 
W(r;dd thJf fiCt~_:~~rih• h#lVt: itnJ')r't)\,'t"'d t."ttpa.l::i!it.t~J' 
~ga:nst Stealth •·ehicle:~. Tl~ n,e~r mdnJ wi:l cun 
!tr,;ue Ia have hui1~-!n e!e.::tronic etllmleN:<:l!l.n!er, 

tlle".tMlT~ (ECC~1j Jmsed Ofl liWh tcdmit.Juo('!> as sidc
J,;!:Je $u;>Dr...,rio~. waveform tli~tv. ;i!u:d cross
fl();:~rizatJ,u: .:ance!fa:ictt. 

L _j 

2 

2tt '.'\~~,. J%f(' 'Jt'tJ~J~~ de~e:'trtin~ tht- dtte•ct'inn !h.\t 

>A v~f}$!-1!.~:\ d':s:ig:n\.!U will t:i~C'-ttJ P.l:7t bec3t:~e Wt~ 
c:~;t'!'*!t:l r-.(;"w tceltru::d,.:~i4!s tt"": f:~:n~e-btt~ Cf'!:tain .c:ur~ 
rul'th: ,avJtit~bft: tN*hnoftJOgi.:~i uifer the lfl<t!ii1 li\:~;::.~ 
;,•;efiJ.<'~ uf ,ar>!lmach ti•e prob!!!'tm ~ by 
H c:·.-;n~ist.:il4 wtdt !last !':tt':ti'tk~. ~fo'!\.""'W ~"iii up~!atJr! 
:, h-.· Jnd tnf tdo.z,~i ~ensors <7n il'- ne_d :t!t:::eratif1"1 cf 

S!l 

mfflt th 'iiF,.!th !ttf<'~l. 
~h~ d<:e(·iCJ!ClCl ni 

ir:Jr•;cct,H ::uJ.:lrS, bu( ltre Sn'Vi~t~ Jte 

likdy 
!he·y 

Fumine 1he lu!iowingtt'C'hv!":il!Hc~; bceau>t' 

nff>'!r ;h•: t'Ok!Lt:~l fur impHJW!O 

Btxl.:n'~-d Lltia.- l:a~tttu~fl~::" IUtfl::o•~e 
<ld"<'l'on cap:alnli!~· Je,~$1 d,!l'<!r 

intcrfe:ct"'r~ 

- lr«·reaSt:d trau~n:htct t>t>\ver-. anfe-uv.a apet~ure. 
a 00 ~en:iiti vit)'" 

lr::rc~d ·"&n.d-ptoc"''~ir:e: effienml)v ;u;d d·,Jttcr 
H!!lu, lion tllflm~Ch ne>• wav~rr,)'Tnu 

Fu!ur, it:h?'rt~""Ptor; af" ,·..,rtain include 
mt;(·h-unr>nwd !RST 5ets t<:> .,,. .. b!c .'i.:!vi"t ::•ilo:s 
<:umln.;:t !aik:lni"<' intcrCt."Pb rJf iow-~il.:nalure '<<:hu:les 
Cll!f(•flt ~rwi~ msT ""h arc thou,:ht to ha." ''Cil-' 

!ani:td \':l!):lbdil.v ag .. inst low-sienature lar>!!ets aoul 
L- dfcr:ivet:""S in clo'!:.ds or lil(lllrt\'lt 3 du~l.-rf<.l 
b;;dt~tfoun.J If lhc S:w~s are- to hn'l)ro\"e s.~~:ni!k<mtly 
tfk: ''-'l>:tb::ih· "' lht:ir JRST .nts. th<!lf rrtw.t dcv~l.:p 
i::-iprc:,.~;e ... ! M<H~tlt\ :J:n<f.st..>-z:oal DrOt'>!:"'S\oP.. thaJ <:::lu rt_--iec-t 
;,,.·•·ahihrd'!' IUv!dld dnHer. 

l:~ve dt:'ve!oved .ln :lllt'"'""'mo"s 
CO:!t'e",.lt fo: ll:eir ;:;.d:at~j!tJid~ 

J 
:2:9, :\rLd,'s iJ: S:nvi.t'l tcdmic,ll journah b,<! d"· 

~:n4,\~rt b~cJt.+..t.:!r)' fe\el Otr~k:af .Pfttt::t~'Sing o£ r_ad~; 
•,is:~Jis, irdic>lion ol t!te Sov•c!,, interest "' •ievd 

l"i<'<:t!'O-O_::IIlt.lll a<J;u~cti ft>r .lj!iA>J ut: :J,tc.:;l:o:t 
at,d lr;tdil;r; ~,f low-si>;J::.hne and S!l'"llth veh:d<O,, 
f)t)t~(:al nrt.:tt"t~~intt-an atttJ\Ct:-.~e "!li!~i~!!t:ltiYe 
l·r~l.~<l'"'li!y ,!,!!;tlal o~ wi.l<!h 1,1$ S¥$!CulS 

''"l"'nd-wouM incre:tse ll:e SP.'I!<J :<t whidt 
,];;.;,. coul,i he P"~'il.xl and WOIJ!d ~flO\¥ :hedr.tnr!ion 
\)f n~:lf'ofiOt~~~~Vt"'l -tMtHtU: hv l}FJvid~n~ v;:r:at 

1"'"''1!'1' ""J rluttf'l rdrx:li-.)11. The ~>'A...ts 
t!t•tr:nn'itratL->d l~hnv,:;;J,Jtt:v £n O{)t'!r:dmnal b:%~r 

r:tntze!ul<~t~n. v.-h,ch :-.,,tar._~ k·ad trJ t~e dt~vel~~'t~in'"_•:nt 
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];&set rruJ,..r ,sy'$tct'fH fo'!' the r1et::er£on an .. i haektnn tt>f 
However. ''"' h""" evi,ffl,n~e 5neh dcvei-

S...-foe<H<>~Air Miui:.O Sy~lumt 

:JO Much the d~l!!diuu "'"d lt!ld:ing te<hno!Olr!r 
;)e,.t'IUIJI':ti flrT futiJre lll!CI<:CI}!Ot ain:n•fl o<'UtJkJ gppiy 

Ia grom;,J-I>.a-d SAM sy1te~ So¥t1l'l t~AI)ell<t'llf,.. in 
,le•elo:;.!o~: lRST. 1or ain:ra£t .COIJ!d leatl to au arl
,o~ru;cd gromnl..l>a-l lRST ""'ruble cf SUP!;l<Htin~;~ 

mi~ile cng:;gcmcm hv n<!Wef :m<_l future SAM 
>v>lcrrL~ Such 3 •v:lt;:m would r~ttue atlvam:vd infrlll
rcd ddcc:m alit! >i?~naloPHX'~i~g technolo,.:y. [ 

3L O·•er tl:t: yt:".ar~. ltlt! Soviets !!.a•c continued eo 
uos:radc the cap;abilitia of dum r.a~r-directed SAMs 
!<> met•l lfrc '"''Jh·ing threat to !heir deferut:.s.[ 

l 

L _j 
Comn:<Jil1d, Co:•!rool. LLtd Cotnm171Unkc:mons SyH<?'Ii> 

As the lJS deploys an.i pulec-!., !I.e l"'"'"'r:'!ion 
t~:::e!uuq:U>(!!rt <1-l vt:hk~t"'"i t~-:tl h&v~ 
:\~!?u,ahHt!:.;. eApt""(":t t~ $<l\-'it~S tt) cur.t::u.t.: upgrad 

~heir 6C"tJUisi!i0n ant! tt;t~luu£ t:uJat ntt!'A.·ork~ b~ 
""'''"'"''"" tfw ti.a:a ]~,.,,.;:rug r;J[1..tb17itir:;: 

:nand :tnd <'l'ntrol in IJrd"r It:uvrrlt~ 1::~ 

bndlr 

17 

movin!l evrnt~ lhrnughout rh"' Soviet aii defense svs· 
!em If th<' S.:,,•icts ~ wl!h lhe very sl:urt 
re:tdm:~ tim"" imoo~d S:e;alth tat;:;el.\, they mu>! 

S',!tomatc rnanv 1! not all ri lh(' tn"lnual Ol>l'flllion$ that 
mltihil tl•cir curre:tt ail tldeme svslern 1\ulom::~Hng 
the sys.l.:m wils t<:!ftuire d<:Vdopmenl o( <u>lable srstem 
an:-hite<tU!ll?. d!!:Ot fdun•. mul w>ftw.;~re-areai In wh!ch 
Ill<! s.:,.,,..,,, most Ia!!: We;tern e<'mtRtler tc.chno!t>~tv .• 
The Sov;ti!U '"" lik{"lv to cooccn~nltc t!eir re:;ou:rccs in 
chis area he-=au!e the l'~t"T'Il:ti for a h:~~:!t r' .. vttff 

low '5i~pature at!d v.ehklt:;~ 

l:t Tho S<>vids t>mbabiv fYI:':iev(' that !ILlP!u::.li<m of 
St.,altlt tt'<'hrwloe;v !u !,;S t.,.lii.'! 1<: rnu:~ilc reentry ve?tl
dcs fatt!!<!'r l"ht-lr current AHM sml ~llistie 
rni,..;l,., e;;~rlv ,..a,~uQ: &y>lt-m~ "'"' hased primarily ozt 
ra..la:, ,,..,,J tl:elr bHuw:b-d.:te-.::'.iorl S.:.!<!llitt!$ UK' !!! 
sensors. The Sf,vi••b nc ;;cl.ivelv cnt<ll.i!:t.'<i ln te<ean:lr 
"" more ad•·:~.ncf!<i ~Ui,li<l :ni.,.,ik ddcnre conc,pl< 
llt<1C .::cd,J ir..cludc dir<K:terl-t!n"'"V "'"'"t".>ns. Sn0'.1!d 
these :;:<~<>''" the Soviets w'o>Jld have to rl~dop 

mCJ~ns that mir.d11 """"'"' 
o;ltical :,;chnu~,;.r_, ~;;;ch as laser GI IR tmekins with 
•tlvancc:d rad.u oonc.:ve~ lu provide a potcnhallv 
ellechvc mrml~ !o Stealth b:!l:!..!~ic mwile R Ys 

Other Defense Option~ 

34 There au tmmv llf>li;;.ns that. lhe Soviet~ nli~<~ht 
!ak,~ m w<vondine to the Stealr!t tlu"al that arc not 
t"'h!l·':'lcgy dci.X:ndr:rr:. Mo~t wc-l.itd oo readliy "-i>;;.;tr 
C!!t lu 1!:<• futt'!li:!;('!lce Corntll.uu£ty .. ud offer no long

~~rm 10luHoo \0 the prohl:·na faced bt the So>nel air 
ricfc.rt!A:! ~y~e:m The cptioni ulC!udtt 

lr,et<_-a;.m:: ,!he tB"' c•f AW.-\CS ;;.::<·ral! . .teria! 
J1':~ttt-iin~, ttnd t'n,;~J:r.fi.;_e ir:t~rn;"'ptor; to t"!~dend 
dcfen;.'l!. Olhhnrr- lx>r:cn could 1,., :n:~~;m~tl!fd 
hv na"''l nl<hrs, s!.it>botrF SA:O,.h . .11nl aircmft 
eaftiet!. 

· ln·cf<:iUI.IIY: lfw. rmmhe<11 <;{ noors 11ml SAM; liJ 

Hif*~t the' rt-dL..:tl{Jf\S ut :ange .if'd reo:tctio:t t:!::t~ 
ancx·,.,.i hv :l'<?'-"\lj, tart:e!i. 

- lf"'''"a'""" tit.-~~~ <>f mo!i:e SAi\h lu r:<>mol:('at(' 
~;tot;nc~r;Jti~n c;lantt1Ui! 

tug rnt:rc S:AI\.1 radan: z .. n :<1v.<cn to improve lure
·"f~.;JJ~:;ht awl r.;~rltK~ if.U::;nd c:une:. 

L1".inp: a<:oostc t.L'l.t'kut~ h:Jrfl:lh $l)04h:n, and 

1.thu;illv :!att~t!fJ ;;,:uti:tir.,:_·rlh :ft!til~cr·r>-
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l'n;~$pucti·"e Sov!e! Sfe<".llh IJ~!'o'~~k!Pfl$1!111£ 

The lmpud of tho S<Jv!ol R&D Pr<H;11'S'I 

~IMH~Inl wideh new tech~i<!£ "'., ""'""'~ 
win So'•lct ol:fensi••e £otL'f:i will be: tl<':t•r:nincrl 

hy tv~ statal> o! tccltnok>~:~ in re.'iC'.:!Ub and the 
nf t!:,. !iVJ>Iem5 t'ntcrl~ de~tdoptuenl. Th,, 

tFrl:n<Jlogy r!."rearch vt,il'IC c:an be Y-!e1oed tern· 
no1or,:y 11amfer applicahle \Vei!en teeh:~olor.y 

h:m:~l,~ tu tltc pr~t.u:tion ih~. Tiw: uveJa:l rc-,,u!t 

th1 t d~elopment can .tart t'arli.er than w<LU 

hAHt otitmw;w 1.-n l>oY;ible £[the ~~i<!t~ h~rl h:uf !e 
n·lv on im:liilCIIG'<!S de .. elopmenb akme tl-::>wever, 

dt~S&t~:n:rs IPittl In «'lert maiotl sys!cm !t•t:l.r.r.:~ 
.. .,,Jy in the dC"Vdottmen' p:.,~•= Th" it''t'"'=t 

this ao;.roach. 1t1 1<!111'1!1 .,f rl.-v~lopmenl l~dtime. i.; 
summan7x"! m table 1. 

lntO!potnfing Sl~n:~h Vel-4cln into Sevier Mililuty 
r'lonnrr>g 

::!6. OuJ jtt<lgltlt<t:l~ ''n h<Jw Slwiet !l.lWtiiJ Y pla.:m'" > 

mi~ht read; .<J de<::ision to in.::mponte Si,..a!dt :.,:!mo: 
o~i~> irl !heb fuhue f.:n~ u,. .<dmittedlv stJil!edtw 
:'\cverth.>!eu, Soviet t;,Qil!~emcnts to pcne!r;He :'\A· 
TO's d .. fe.•~ ;~v:roenr to be tft.e most difficult !:;ult fer 
H,,.;, !or~ for t!:e present. Thus.. !I-.e Soviet~ rrr~oh· 
-c.x'cu:atC' •h.~t the most unnrediate need for Ste;~!tt 

l:cs with tl.._ fore~ intended for pe~:vft· 
e:al ~lrikt< ,,.,.,J U<:li<:~l .. ir operations, a~ tlmt St~ .. :ll• 
a;J~>Ii<:ahn:a to intercontinental bombd: am! !ong·rAnte 

cruise ml!sile designs mav .ui.,Iv Ire releg.11tcd lower 
:)l'iotity. [;1 the btt;:<!r term. the Soviets Pl<:ha:hl;r 

Tahle I 
tlte So,.iet R&D Cycle 

"" A•,·,;;ilahilily ul Sy,t.-ms 
lt:corporatillg Straltlt Tedtnnlog,i"s 

Sf.-hh U!:: 

f~'tf'ftrtl•!aifY 
Ch.Jn.V. to We
l)y,.,.,m 

~=dtd!>ltl" lt!;;~l the US ::itf!ll~ie Oeft:Jl'A'! lnitir.tive 
umvi<l .. " ntJrrtber techoolor:a•s In imorovt• <":arlv 
~un:n~ of :m l~<>tnl.cr at!a<'ii< ~nd !t~:>t !JS 
d<'v!ov.ntl1! ol halh.ttc ml~e.UJ., d~f~ wnnitt be 
.l<:.:omparu.:rl bv air dd<"mc rnodermahuo. 

l'eripner<Jl Slrilue ""d Tactlwl Air f'qr<:el. 

Tl'e :if:ftxhnamte ~mi<:•n~air.::r~ft cru~lt! 

,,u,,.. <•I Soviet the;1tcr rortt'S Caces zm im:re:.•inglv 
C3i:l"bk .'lt'ATO t:f,,(euse. NATO air dcfu.le!.., tt.-r~kt;· 
;;~,!~ thu"' "' (;..n1ral E•;ro~. and thr ddenses oveJ 
lh .r:~rrkr batt!e g-:ooDS-the !Hiu!aryt.;rgcl of Stwihl 

t>hll ait uni!> ,.,.. ral<:d !:iigl;!y eff<:cl;v(l b· t!·.: 
The Sov:rn have invest,.! !«;·;~. ... :iv in 

f11;ees t'v!'f the bi! 10 "'"""'·deploying SL'·:H F.,n;:cr 
""" TlH!2\i !i~,·<i!re bombers thai w<!:"" Cl!'vdoped 
!-w-lore ~:gn<ttl!r.c ttskclk!<l'l wa.1 " signifeattt ti!"~'\:J<;:: 
•:ater~>t,rL Th.:M! aircr~ft :ProOobly w.U l:.e I he l:ar:'.:hooc 
''~ thl' ooripilen! bombe-t fur<''"" thrrntl!;~t the mst el 

the retUcuy. Tl~e ~~ .• probably- a ll""<i !c ~rm 
tf,.,.,., aiu:rah with !ow~signalure ait~ln·M>rt~<:e missiles 

I"if(!O, and DCt!.a...,. l~ek! Ste.;~llh mi~~des by l oo:, 
llfto::r 1!!')2. lht!'f will Oji'ld roi!O'W·O:l ;.~mcralf ~h.>l :tf~ 

l1hh· ''' itK'Ofi)OC3te >OO'k! :uw·!.lgnat·Jrc li'dmol<,,l,,-,s. 

38. S:,vhd t~u:~kai air forC>e ovcr:.t~-<>n' ar.- ~·tr:duct
b\· :~.ir sUDeliori:y :t.ruf l(r<rurttf ;ttack £e:b:ci$, .lt1<1 

recopnr.ai$5<~.:h:<' a;rczafl. ')'!:~ S<:»iets h11ve J•Jlt IXlU!f)!t:l· 

ed d'!ve!oolnu lite .MlC !'9 Fulcrum au& :l•e SU 27 
Flan>cer .. d.,.ignr that do nO( liPp!'..l:t !v inwrper;:l~e 
'i>".mtl'Jre·reductloo ledm<tlrnti..s. We iucigo th:xt the!>!! 
ai;·et.ait w•ll b.e lr:<! t:trim:uy 6~hters m the Snvie< 
l."<:heal air invett!ory for \fOlid !" <:om.., ;,nd probah\r 
will be modilloo with "1m" llJ>w·sig:naturft l<>atuw"'" 
duut,;: thttit ntzeuU<;>!'Ial ;iv'I!S The t:f,_i;{n <>I a St<:,.id• 
ticltte~ lt>i">! tedu~v cmren41y ll.".'llilabl<! to the 

prot>ifil) wou!d require Mcn!l<:5 m lliRhl 
f,.A:IZ.OI 111J.zt<:e !hal they JIIE! Like)y !u <'<h"tud~r UI14!C<Cf)~· 
~~~~~ in air-t~air combat ;oir<::3ft where m:c"""""'' 
.1hili!',· is an mwor!an! "~~~ of su:.::va!,il:ty I..Ve 
!h•.,:d..:te !l<nht r::e So'·iru wtll !irl.! Steal!!! 
!n·h:." tr.t' next ccn:ury. 

:i.O. On ~~'"' oll~<:r b,.nd, :he current S.::. iet l:aclieal 
:~Jtu-:!f!r :lntJ r~n!"L:ti~li!U1~ fofa~ t:tJfl!,iJ:t"'< trrirdr:aH}

;urnJ.•t wht)S( mid-1960\ il<!l'igm •;licr link '"''"" 
f;;! Uk:te-~J ::ar~ qr -p;ly]oad,.__ ~:rr <~N~r,.:t~~ 

<·xiFIItal ¥-gn,wm:. ll.irc:raft in tl- <:atcgorii'::i w'luld 
!,., r.~ .<Ii.e.:.-ted ltv'""" u.cri~ in llt<:l>l r-iorml'nce 
foro,d hv n:rre'!l S·te;a!la t.,.,hw;l011,v ~eaus.e !"""' 

'•l>e trad:b:.ua!!v d""'·'"'""ied nr>Hz ''" ,,.,,,,.,r!an<'<' 
1:;1n H:JdJCUvt:raLi:Jih· to Rtrvive Fo1 

th..i~ ;)fi ::!.t.rcr:z.!t f::nrn o( tltc:A! l¥10 nti'i;.i,;::.n 

,~,._,~ i1 like:,. 11<' tilt. !ir:u m.ar.n.:!d !~~t"m l:<:r..,£tt 
SCJ~·td c;fe~lt?r tN,]1n¥Jkttt;; 

sua 
HI 

~."!f'"!tt'/t+-
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• 

Snvi~t M::::enh\:J; ~h<>W*l Utlf'!rMt in :>ig.u:a 

"""'y'""" terhnu;OI(H'> apphcabi~ a bread cro~; 
vr aerodyrcamlc vduci .. ,. Thcey hn>"t' i!IYCltiltat 

<:-d r:d.:o, ab!nrbtn!l ;;>aint; and materia& 1.,.. '!<:''I.>Nal 

and !tav,. ,acquire,! lechruc::.l mform:ltion. manu
l.tcturin~: e-:}UJ;nnert atld matcnals lrmn fi!!1f<:tal f<Jr· 

The ubie'cU of Snviet lli'Chni('<!l int.e: .. <! 

Jl~;l.tl ;,uscr!>hl:>: rn.:m:ri:zh ltt.iil !haw a high 1)0-

t.:,n:Lt! tt; det:!'t>ak! t~c <"'fi~.,:hvtmcs-s oi cr:rtain 

t~rtu.; .;J:d n:u::nne!t:l-w.a"""t"' ~uideti weUDC'I'M 

LoU~!(! 

airt;-k,tft 

c:.:tiNI 

sa 

c·arlx:nvl imn t""~dcr tnanufact!ilin!! 
~1-he ;JttXIvl''tifl!t t:a::tadt'!t !i:.:Jvk--ts 

:ruht.uv (p! t:'l't'il 

rn;J 'ki-:;t: ctant)fYii te 

fzl auttx-la vc~ pur~ 

ZMt••;H....ft lF-!l1!;tf'Ctn~t'\flL 

:dt ""t:")L• rrt,(>:j~}$ 

tln-a~ ;,n•:::-f of dt•::i_;;lt 
i1:l! .,,:-rdt:, 

:>u:do•a kcd!!v 

,II,~ (~ifJ:thfe !.">i t_'f:;'l_\tr 

l·.:'wJ<1-!IV eftui·f' Jlt-!:t lo 
\1/ tl 

J 
\Ve h..tvc it:icuult~-:f t!:tt't~ uutdoor ta:utt~ tn t~:.t: 
L~nHJtt c.apab1t"" ol vr-e!orauug radil.t ~~-r</5S 

rneanut!ttl-t"Pt! T!te }ros:t ac~iv~ of thi!f.t! ntril4:S is .ar 
Ant.,;.[ 

,fi'. "fl:e lL<t!!c dt Kalutin hu ~<:obitbiy 
:";tf{J! oi ~ve:rai •t!rrniyrautlc· 

-4.'>[ 
hd,.e~ 

I ot I 
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J 

me-.u:.:ut'mCtt!4 anJ:, ""'tth 
1 ... (\~V:thJe of trl<74S!Jt!tt>l 

I sdar <;('C!iuro< rile 
~andid:d!! !or lut!hrr 

t:n:::e mi5>ilr:l wit!, tuht>r· 

t!~<: !i<><<icts n%Jlfolre 
of rt'lt~:tlurine; !h., t3dar 

tarl':t:!~ !::~ rt.. s"d' cs 
<<m,lrolk>tl, mrf :aa::s 

ovpr gu'"JJ -<>ft~t ~""cral i.i!rnne .. 
,.l,;ch tla,d<dy ad;u..t..d tlaMmittets 

Lndar cdu pv;t'll·lll<Nnl>N tar~o:ct:~ that, 
ill f'ltn, :dl.:t:! tl<e et.•·•g~· into duK:lY c-.dtl;rated 

Aetodynan·i<: Sy~1!:t1H 

S.w:ct r11flltt"! an~ kunwn IIJ 
lechtiqr..,. havt? 

il:ICtm<i 

J 

Ac;li<:'-I!IIC St•'~<:t.ll <lependen! on tbt: lut•,.;ra-
t.tv~r s:i;fir,at~trf" redu~~inn tt::"elaJcltH?;i~$ 
intt? a -..w•nc")H Syt!t*m t.Vc ar>t" .;;;war~ tkat fer '}'L.-.trt tJ·e 

:;lt111;eb h..;%,~~ -;nt:"e t:-,.tdh.Jds -aud t~hntQut!-. cf 
(':,.n!I:)I-+nu,,st natA!,fv nadar :rltJrn 

d r>•t•d rcJH<.:tioo. anti l.::w orohahili· 
.\:!tft.l!s-t<r r.?rne of !heir '"'""'11011 

lht.>e z:teihods a1:d !ed·.nit!U<'<.. 
tlit;::t vchid,.. 

t .. ,.,fiera ... t1!:.! 'illv11":t C<~S•It:t<ers 
>PI>:i:l:lch hJ 'ikahh 

tn !){'·lit:ve i:k1l 

rnn:in:Hnt:. 

iu Snvict techt:k::ti r>ubikatinns-
5<!doo;:~ prt'Jic!um and 

Tf.., h~ve 
rmbr ~bsorfticw~ rttatt"ri~ 

luv,.. d<"•d:YJ;e,i '>'liW of 

th·ir del'.t;eurn may draw. 
tlrom11:h th ""'"' gcne::thn"' r•f 5;:),,,.,. f'ihl!"rf t<'l><>rt&l

h to 20 rrtalcn:.ls by 
"'" lo~ve oo ml'vrm:~.llot; '·'~'~ t.!:e Sovit:t a:r 

z,w .. ch d,., fWPb;em;, llO!Cd lwndin~t and adl:e-sive 
rnateri.l!s t-t!rtllitt."'tl ltt iiifJ!:Jh· t}!JHtfJO~itP znatertal$ 

udrz1n 

OvL11u2H ;)ua:u.~ fra !uw r,:td.:tt t.:rt•!t:S !i:t:th:::"· 

cnuld :n 'lirlrauu•s :hat "'" mar>:lrJ~IIy st:tb!e in 
!:iJ;:J·t Tt.., .1tJviets ""''' b..' cuzd-,;chn,.; gtO<Jnd·IJas.ed 
cl";~ •• n:l; a<i><am:t'd Ju:cu:ale-rl fli.:l:l CO!llwls ant! 
fl~-by·w'7t> N.,~<osihir<.k !n 

J 
.)4 J~eriueh~!! :lw r.;d:u tufr;an~i L~Jl.:s!u:-es o! 

t~:rhitk' engin~ may w~:ll be tl:e 
b::$4J: irt d::: d~v.:i:Ptf:ttt~nt of •z:v vt?t:ic!e 

Ttu: S:Ytit·l! h:1v~ u;o..: <,ltiel•!:n:~<: In rcdut'e the IH 
-,i;r.tt:rtt·¥ur~ ,,f th.~· Fn..:tnes ou ,\orne cf lhei:- A~tadr lt¥iiC¥JtJ

ten. in n:::.t~tio::n to ti..t" fte3t-s~t>king tnt",~te thteAC n1 
Al~hani~tan, hut e~teu.al shiddu:11. vf tha ~n;c ten:l~ lo 

i·~<::n:.:.re the''"" q[ r!dar n:otunu. \\lhile d""'r' b\·e als:> 
h~litT'f(!(C'f e:t~h~ f~~zu~nl}( !1Ct:7k-s in :trt 

~:rcmtll re<:lu<;<' lll si.;:eaiiJres, we arc nul .;w'ire "' 
S<Jvi<'! ;Jf<Jgram \Q ICdtJe<; tf-c JnJr:.roo !lll;!IAIHI!L'l Oi 

fYt!#*' of th-!r>\xh:r:amtf: vehidt:t. 

StlviMs rue ';lrt't!fe§Stn:g ra;mJh in :e~tt:ra! 
ennrn:•w• !wtd, .A$50tt.t.ted wi:h !tW.;~1.i&!"nat·.;re vt"hk!.,

~hc :t-rF.a oE airi.JOI!!-£- t"::>rnm:;nt<:· ... 

th~ sv~it!f$ hh<e' the noc~~$ilr)! lt!t:'h!"'.-.;.k:·;:r· tr; 

d*~v,~k;;J b:ut!>l tr.utsnuUe-rs T?i:e:w- dc-v::t"!~i c<Jnurrc:-;i 

harsts 
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