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CENTRAL IKTELLIGENCE AGENCY
OFFICE OF NATIONAL ESTIMATES

25 November 1952

SUBJECT: SIE-S: THE SOALE ARD NATURE OF THB SOVIET AIR
DWSE m 1952-54

HOTE '

Thls ostinete 1a the bost assomment of tho soale apd
aﬁudt&o&n&ahdwmweﬂm%ﬁm&wmbsm&nt
‘prosnt, The JAC mwa to ke@ the aibjoot undsy wntimmg
Teviev. Tt is impossible roclistically to sssess Soviet afr
defenss capabilitiss axcept in Teferemse to an asemned atteck-
'hgrmu Inthe abuenne aff‘m mmdattaokibgfm,
~ the Dest that san ds done is in effest to estinate the mnnm
of Soviet air defense asssta. The TAC hopes that this estimate
VA1 provide th fielligence bests fur a roalistic asssment
of the Soviet alr defonss capabilities mlatﬁe to an assumsd
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I FROBLLS

To outinate the preaent soale and patixe of the Sovist aiv
- defonpe mysten and the pamib’.la developaont of the aym theough
19545

CONCLUSTONS

1. The USSR 1g mmﬁn{* out &n iutmm progren foi the

: :‘cmm"vcmnt of its a:lr defonse system, vith a pﬁriorit;y vhiah |
is probably sscond em].y to 'bhe Soviet utomic - weapong *rror'mm
Although the USSR alnost aenninly facee mmous developmental
and production problens, thevs apoc to be no insolibic eoomondc
T tealmoiogic;al 11 tations ‘which would rovent the damlamam
ond quantity predustion of hi~h qﬂiliﬁ’ air defenspe ' aterdal,
mrovided that " tm_.s' nror*mm :mm;inuw to i‘aoviw sufficiantly hiph
eiority. | | | |

1/ This estinate considerc only astive defense mecsures aguinast
air ottasl:e on the USSR, It exnludes alr delfense of the
Ticld foroes, excspt insofar ae 1t contributes to ctrotecic
olr defensos, and oxy indirect a’r defence : cesmures such og
spoiling attacls, mebotage o subversion, cs well oo edwil
oir dofonse (VI w60), and verdirus cconenie meustres, osush ap
stoolpiling and dfspersal, Chinose Corrmnist ond Sateliite
alr defenges are oonsidersd insofor as they cmxhrﬂmts to
the alr defense of the* USSR,

w',?, 2
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2, The USSRIs 1nrge ond oleborate air defense system includea
not only the forces assigned to W&Stxaw, the Soviet air
defense crganization, but also has available to 1t those active
air defense resources of the Sov:le‘b army, tectical aiy. fmes,
and navy not otheruise committed, Although the European satellite
and Communist Chinese air defense forces rre‘less well developed,
.they add to and are integratcd with the Soviet system, | As of
1 October 1952 the total T/0 and E strength of the forces potentw
tially available for afr defense of the USSR are estimated at
about r*.sso ai?oraft, of which roughly 8,400 are jets (see paress
greph 39) , _

3, Becausa of. the rapid Soviet progress in the clectronic
field, and oorollory develo ment 111 interceptora and antiaire
craft weapons, we believe thata

a, The approaches tc; the rost important areas in the
!LS? e wex *"*red bty an early warning rystem
{»ée pores. 37 and 38 end paras, 10«13 of Appendix
B and. map between Pages 25 and 26, 2/

2/ The D/I, USAF considers this statement imlies an extent
of radar coverage greater then aveilable evidence would
indicate, It is known there exists considerable early varn-

the USSR mey be provided with early varning coverage,
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b, Soviet futerception capebilities have conciderably

inorecsed vith the videsread vee of 11IG-15 interw

- osptars and the introduction of :1odern 60I radar
sinilar to current US. operttional models (at least
19 or 20 sush installations luve been identified os
to popsible location. There are indicatioun_ of nvaml
additiona) sets), Under comditioms of good day or

'night visibllity this equipnent is probebly cepabile
of comtrolled interceptions of bomber flying ot up
%0 450 knots and 40-42,000 fest, or perhaps hichér.y

©. The USSR has now some alleweathcr edvoraft equipped

| with }mqnﬁmntal AT radar (therc have been ome al-ost
_oozftain and sovoral possible identifications of sush
airéraft), T nay nov have sone all-woathsr aireroft

y 'nm D/1, USAF considers this atntenent should be qualified
by the comnent that effective controlled interceptions at
the speeds. and altitudes stated woulc be pocsible only if
the new Soviet GCI radars have perfornance copabilities aprroxe
Inately equal to tho US 0"S-6 ond if radar ereim have aelileved
a hich lovel of copetence with the equipnent, There is no
evidence that the Soviet radars actually possess such capabil-
ities, nor thiat trainins .xercises at these. mdo and oJ.ti-
tudes ever lmw besh attempted,

b‘u
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m%hamefmotum!mtmmatwmu_
muﬁuhymﬁtarm(mmo 19&:142
and pares, zmzzouwxnv

4, Soviet Waircmﬁ eapnbn&tin are mly Increns-
ingsumheavyug\ma (astimatudatlw:mo)uith
mmmmmmzymdm'

| mmmmmnmm

¥ (amm 44045 avd yara, 260:3”;1).

meummumwmmnpomm

mss,ooo:mmwma&o,owmt
m,wblmuxntmmvﬂlmth

,mpableofah&ghpmtmotldﬂ:atthoﬂdﬁ-

w,mumnabyunmmenm |

mmxmm.

e, Soviet low lewel dotam: are alau dolng immd .
byﬂniﬂmmtimofammdimug\uomhd‘-
to be 57 m, (mpara zsorwa) '

4/ The Dﬁ,mmmemhmmmmmua intsl11-
genos on Soviet fishter units and fimis 20 positive indication

ohtaimddurlnglatemyu on oxeroigses im European Mand
during both exeroises and interoupt operations im the Far Lagh
pointing to a m&tiva laok of airbwm mtmoyk rodar in




£, Surfaco-to-air and alr-toeadr guided missiles could
be available in limited quantities, althongh there
18 w0 evidenoe of operationa) training or employmsnt.
Thguided rockets are probebly in 1inited ugs (see
 paras, 27-29 and paras. 36, 41 and 42 of Appenitx A).

4. However, the following deficfencies probably still exist
in the Soviet alr defense syetem:

8. At present there are ryobably insufficient mmbars
of trained persomnel, modern interceptors, Taders,
and heavy AA guns %o ppovide effestive defunges for -

0 all imporgent areas. e are umabls to estimate the
| sxtest of theso daficleea |

288, -

b. Thet partion of the Soviet air dofencs smmmise-
redio frequencics below 30 megeqyeles is wulneradble
o long venge Jamning, Boemums of the lack of imtelld-
- gonta on supplementary land limes, we cannot estimate
the serfousness of this defiotency,

o. Existing Soviet interception eapabilities under con-
~ ditions of poor visidility ave seriously 1iwited | |
by the lack of adequate mmbers of all-weather
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intergoptors,?/ and by the aluost certeln dnadequacy
of Saviet trmining apd experience in all-weather

5. mamnmmmmwmm%enmm
deficionolos, Ve Duliove that these offorts will further improve
Sovist air defemses but vill not overctme all of the sbove de-
fictenniep Ly the end of 19354

a. Substantdal quantitiss of the new equipment already
identifted (redar, intercsptors, AA weapons, ste,)

- ahould become awvnilable in mogt jmpordant aress,
Yor cxample, by m§195/; the Soviet fighter forves,
vhich are slready 80% jet-equipped, will probably
be entiroly equippsd with an estimated 10,000 jet
fighters eod interceptors, inoluding 2,800-3,000
in the n’ v,

b, Soviet all-westher interosption eapsbilities will
almogt certalnly insrease somsideradly, although
various daﬁciaﬁoiea in training, maintenance,
and expsrience probebly will still exist. We estimate

5/ 'The Deputy Director for Intelligence, the Joint Staff,
wishes %o point cut that there are no kiown Soviet all-
veather interceptors at the present tims,

> 7 -
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g - that by =10-1954 Soviet Pighter strength probehly
’ vi1l inelude a fow hundred of same type of true
alleyecathey Memybmw |

¢. Ths wulneradllity of Soviet oomnimtim will
probably be Tedused by the installation of new
higher frequsney redde equirment as woll ns mare
land 1nse (sse peres. 11 end 12).

4. Thers will pirobably be other nev developments,
partioularly in interceptors, radas, guided missiles,
‘and yockets, designed to comnter Wegtern progress
in offensive aerial weapona,

7. Lo L Vep Soviet Aty Dofengep. Soviet alr defenses
in World Wad IT uere never fully tegbed by the Luftwaffs, whoge

&/ ‘The D/I, USAF egrecs that a fow humdred interoeptors oould .
becoe availsble by 1954, but comstders it doss not, neoes-

sardly follow that ¥all.weather interception capebiiities

o will almost cextadnly imcrense considerably” by that tim,

Az there i3 =0 o vidense that either the airoreft or the-ah—__

2/ The Deputy Direstor for Intelligense agress in gemeral with
- - the pesition tsken by the DI/USAP, with reforence to this .

paragreph.
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' long renge assaults against Soviet ¢ities cutside the battle

zone were on a modest seale, The Soviet omum for atr:

raidwarnlng, oonauunglargolyorumandmm

m,mrehtiwlreffeatiwt!cwghoutthemshmm
dofensen were alerted fifteen mimtes madmoattuﬁ.
However, Gem attacks on stratagio tergets gebarally revealed
2 low level of effectivoncps &wapmammung..
The Soviet forcss wers more suscessful in defensive cower of tha
forvard defense somes in the lstter stages of the var, oving both
mwmmwaﬁhwmmmm |
owtrolm Swictantiaimaftﬁnmeffuuvow
mnmmm., althoughuamlo legs offutiuw
udhmlndhi@d‘umo targata,

Available evidenve imdicates that
the USSR has gimahighmmtyhits poatmmmmyw
grem to the dewelopment of defsusos agaimst sir attacks, We
believe m&tmmmmindanam-anpﬁoﬁtygw
only to the gtomis weapons xrom This mty‘u Mdluttnm |
suthoritative statemeats of Soviet politiss] end militery leaders,
mmmmmpmmmmdmaioauuwmrmv
mteriol; and from tli.e development of an elsborats air defeuse
organization, the WO-SW, uith the sole mhaioa of d.tmﬂing
mmammwmmmx | sm«r.oommomm-

defonss is aprevent, for example, from postvar developments &n

9=
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the Soviet aircraft industzy, vhich was apravestly given the
mwam:moramzopﬁgamhm,mammmf"
coptor and ves produsing fot Tighters in oparetionsl quembities
ty 512-1947. Anothar falication fs tho extent to wirich Sovdet
air teatning progeans stress intorcoption exeroisss. Thero has
a2vo bees & Gompentiate msmammmmmw
mugzcmormusm.mammamum
.W“Mi‘&fwﬁp@m’m

9. Mcmmmmmmgsnmmm
Wmmawmwwbmmmm
-ﬁoldormdafm Hhﬂeaithfmuvblmin!ueam
mwummmnmormmsw,
mmmmawmmts (n)tbeussamm
.meummwmammmmm
--m(m-ls); &)m&mmwmmm:
_memm«mm,mmwm
~are1ut1wlyhxghdegree oforg&mticml abniwatweuaaa s
mmwumuw, (c)thocmmubabmbemable%
ostebuohaamaetivo mzyvmmumasmwmmn
_mmm:(d)mWMwWaMImw |
sufficlent effectivences to plase fighters in npod posttion for
mmmmmmﬁ;m(e)mcmmmdmw
mmmmammmmgwm ﬂm,th\u
fummtmmmtmmmmmmmmmmw
m-mther izstercepdion eapability,




the maw a then- oynent, as intioated by cheerwtion fn

 nten e  thone o A Asftatieon. B 94 port

'mm:m h au mpem to %he bm us radartm n o

timluh.

&/ Sen ppandiz A for nore dotatiod eumminsticn of Wass cxpebilittes,




@8, Ve belisve that the Soviot gyoupd-
_mm alr defenss commmications systen, which includes
bcthpoint-%puintmdioaircui‘tuand]andnme,mlm
nmuylmttheprfcmwofmmwmm.m
poasibly in handling large miltiple ettecks. However, the wide-
spread uge of frequenciss below 30 moganyules &n the redfo sirouits
mmm»mmmm1mmammw
nxeuwmumfmmmmw
tolses and eignal foding. In the 1ght of Soviet axperisnse with
' these frequencisa, thelr knoun jemming proficienay, ard thely
Inouledge of Ysotern electromic countermsasures potential, we
assume that depondense tpon thess redio ofircults is being over-
@bWW&_M!&«. Such use 1s inficated By
~ the fast that the volume of yadio traffic o some nots 19 deerqesing.
Noreover, the USSR is procuring from the Soviet Zeme of Gevwemy at
least 750 seta of UHF equipment, vhieh moy indicate an Sxmtention
to incorporate equipment of this typs in its alr dsfense wetworks,
thus greatly reducing their wulnersbility, Ve estimate that
by 1954 & substantds) portion of the Soviet atr defene comm-
mmmkmammmymmamamm,m
vided this project has suffolent pricrity.

| pep o mieatzm, the USSR hes generally
’ depeﬁodwmd&maﬁhisbﬁwqmoqu&mt, which 43 also
susoeptible to moise Intsrference and Jamning, Fuethermove the
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Motwehmndnﬂt&-channel‘hmum&t%rsksomm
csptors would prepent a difficult problem m the paaotng/mtrcl i
mnmalmaﬁﬁmommmntomtmwwjm
oconditions, Bowmr,thevssnueapableotwmthn
doﬂmneiuhrdmlopingandmlngmmmmw
squimment. mmmwmmwmm
wammuthatcs“mplmeamummmn
_m»muumwww and might be oporationslly
mplotodbymﬂ.

13. mmmmﬂymmmmmmmﬂ
mnmmummaummm-
oraft at mm.pmmmammsrmumm.

| ntorcent. The USSR 1s ewrrently mro-
mmwmmmmtommmmm
MW”MW&M&ede&fM@tuw
Wwapmm&em,lbumm
aownud Mnumsemaommmm
WcoqmlﬁothmqtomantBSradam,m:MW |
VA1l substantislly inereass Soviet sapsbilitiss for close control
otinmmum-m Byl95&,theUSSRv111beumbhof
dmlmiag and pro&uoﬂng GCY radar with performands quzmem’
to current US operational mclels 1n Quamtity for the dafmo:
of stveteglo areas, provided sufficlent priceity 1a given to

 TOPSEGRET.




forg. The USSR has placed great emphasis
o producing Pighter atraraft and ve bellevs that 18 vill son-
tizue to exart vigorous efforts to dovelop and preduse effoative
interooptors. The MIG-15 1s testimony to Soviet guscess in
producing a medern jet intorcoptor. It is eapable of 580 lmots
" b sea lewsl and kms en eptimated oombat coiling of over 50,000
foot, It:mmmnamgtmswmdmmrw
. defenss against high altituds bembera.,

16, Ve entimato that by 1954 the USSR oculd incrsass the
mfmoﬁ?i‘tﬂmmemmmbymofmw
rocknt boost. The estimated swmoment for such an improved afn-
Mumammotm@mmmmmuw
ssmmition for about six soeonds of fire. However, unruided aly-
to-afr yockels might be uzed. | |

7. mnmmm,”mwzogwmp,amhpm
coptors cepable of supsrscals flight. The USSR has shovm odn-
eidereble interest im research im this field, The Gorman afre
mrtm;mmmdagazmmumwmum
working on & supergonis rocket-powercd intercaptor; reportedly
-'amtamgtypaaougmatoatmnawormohls In
tbabnmotanymjwdmlomtmdmdwﬁmmmm,

" ‘we eptimate that a supsracnis, rockzt-pwmd interceptor might

bs awatlable in vory lMmited operatiomel quantities by late
1954.

~TOP-SECRET




Altitude in feet

50,000

40,000

30,000

20,000

10,000

Sea Level

- INTERCEPTORS
- ESTIMATED PERFORMANCE CHARACT ERISTICS

\

o

/ E " | Maximum Speed\ \

Time to| Climb| | \

RN

2 4 e 8 10 12
Minutes to Climb _ .
100 200 300 : 400 500 _ 600

Speed in Knots

MIG-15 (VK-1 Engine€ Mil. Power) (Combat Ceiling 50,500 ft.)

_.gp!_u._,J.-=Estimated Soviet Interceptor—1954 (Combat Ceiling 54,000 ft.) GR 5105 CIA,
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yorne Iz b _Fauipment. We kaow the USSR haa
senples of Verld Var II airborms intercept equipment obtaimed

from the Germans end through lend-lease; however, there 13 20
eﬂdumotthﬂkmtoadmmmm%ﬂdhn‘
equipnont far stendird opsrational use in alr defenss wits, Vo
estinate thp.t ths USSR bag the technical Imowledge and produstion
oapabllity €5 mroduse sn AT rader superfet to World War IT types

as wsll as effective paseive detootion squipaent of elsotroats,
infrared aod possidly somis types. Rocant imaelligence has showm
airbomoradar in the 6776 ue, regloutm gmﬂ!domothwing

searching, traeking, and intercspt capsbilities.
}ugmh enerated

from an ajrboroe rader ainilar to the ex-German Leichtonstein Al
redar which bsd sevorel versions. Prom this end other initeations
ve aptimate that the USSR almost certainly now hes 1imited experd~
montal quantitios of seme typs of AT equipment, sud mchh!ymv

bes some type of AY equimment available for limited opsratiomal
9/ | o
e,

9/ The D/I, USAF, ocnsidsrs that the "othor indioaticma® referred
© %o in the last geutense of paragraph 18 are not suffistemtly
valid to'be considered in this estimmte, and that the oms
incident deseribed doea mot constitute sufficlent evidence
- to provide the basis for the oonslusion that the USSRM,,,
peobatily nov has some type of AY equipment awvailable for 1imSted
operational ugpe,”

TOP SECRET CANOE




tors. Ths WSSR is employ-

ing Jet aircraft in a night interceptor role and has displayec
8overal aircraft types which appéar to be either d§aignea Loy

or adaptable to all-weather roles, We cstimate that the WSR now

has some alleweather aireraft equippsd with exporimental AT padar,
Despite the lack of direst evidence ve estimate that 1t may now

have small mmbers of allsweather sireraft with some form of |

AT equipment in operationa:l units around a few key Soviet areae.w

20, It is also within Soviet capabilities to develop a
true anpwoathex; interooptor. The typs 17, wh:lch was .ﬂ.wn in
the July 1949 Atr Show, apneara to b the best Soviet design now
known, We estimate that 1f the USSR should deeide to produca
this aireraft a limited number could ba made awa:llabio to omm;
tional undts by 1953, In any case we estimate that the SR

s

19/ The D/X, USAF sonsiders that this estimate is not justified
by the available ovidence, The lack of AI equimment in -
operational interceptor units is believed to be demonstrated
by the followings a. The physleal -charactoristies of the
aireraft assigned to interceptor units do not indicate the
probable installation of any interception equirment; b, The
tactiocs employed in Korea and in (OI exercises in Russian
controlled areas are not indicative of interceptions assisted
by airborne equipment; o. The continued use of searchlipghts
in Korea and in the Soviet Union es an aid to intercepting
target airerafty d, The failure of interdepted slectronic
signals to indicate anything other than one incident where

- - Obsolescent German AI radar not suitable for an interceptor

fighter apparently was employed,

v 16 e




TYPE 18

| VMAX @S.L~~ 550KTS.
| VMAX® 40,000 FT. - 518 KTS.

TIME T0 40,000 FT. - 16 MIN,
COMBAT CEILING -~ 45,000 FY.
COMBAT RADIUS - NOT AVAMILABLE

--582 KIS,
MIG =I5

VAKX @ S.L.

VMAX @ S.L. -~ 582 KTS.
VMAX & 40,000 FT. -~ 525 KT8,
TIMET0 40,000 F T =~ 6.1 MiN.
COMBAT CEILING - - 50,500 FT.
COMBAT RADIUS - - 285 NAUT. ML,

TYPE 21

VMAY @ S.L. - NOT AVAILABLE
VMAX@ 40,000F% = »
TIME TO 40,000FT. » “
COMBAT CEILING  « "
COMBAT RADIUS »

ET

TYPE &

VMAX @ S.L. -~ 444 KTS,
VMAX & 40,000 FT, ~~ 450XTS,
TIME T0 40,000 FT.-~ 22.5 MIN.
COMBAT CEILING -~ 32,000 FT,
COMBAT RADNIS ~~ 330 NAUT.MI.

TYPE |9

VMAX @ S.L. =~ NOT AVAILABLE
VMAX & 40,000 FTe = "
TIMETOA40,000FT. »
COMBAT CEILING - "
COMBAT RADNIS " "

Bstimated performance
charaoteristics similar
to MIG-15

TYPE 7

VMAX @ S.L--525 KTS.
VMAX @ 40000 FT.~ 475 KTS.
TIME TO 25,000 FI,- 12 MIN

" COMBAT CEILING - 41,500 FT.
COMBAT RADIUS-NOT AVAILABLE

ROCKET POWERED INTERCEPTOR
(PEING BUILT BY GERMAN GROUP IN USSR)

DESIGN MAX. MACH NO. - 1.5

DESIGN AAX. ALTITUDE - 70,000 FT,

RATE OF CLIMB-OVER 20,000 FT./MIN.
ENDURANCE ~ APPROX. 0.5 HOURS
LENGTH ~~ 38 FEET APPROX.

WING SPAN-~ 27.2 FEET APPROX.




A\

POTENTIAL ALL-WEATHER INTERCEPTORS |
ESTIMATED PERFORMANCE CHARACTERISTICS

50,000 \
. 40,000 . i | ‘
V.
//
+ 30,000 v
R
£
[})
g
2
< 20,000
10,000 A iode V
Sea Level — i - i _ LLJ
0 2 4 6 8 10
-Minutes to Climb

0 100 200 300 400 500 -
: Speed in Knots

e : Combat configured and loaded
Type-17 (Combat Ceiling 42,000 ft.) "'",,,‘,‘mi",',‘,f{fs}‘:,‘i, and loaded for
Characteristics would be improved
if modified for interceptor role.

e [1.28  (Combat Ceiling 37,200 ft.)
Type-8 (Combat Ceiling 39,000 ft.)

T Tentative combat characteristics similar to MIG-15; would be less if
e Type719 " equipped as an all-weather interceptor.

Note: The Il-28 is the only one known to be in production. GR 5104 CIA, 11



will probably have limited operationsl quantitdes of some type
of trus-all-weather interceptor dtéh_:g 1953,

21. However, uhsther or not the U'SSRV!.a attenpting to
develop extensive all-weather interception capabilities depands
on the Soviet estimate as to how ossential such capabilities
are, This estimate assunes that the USSR, like the 08; is placing
great emphasia on the dewelopmsnt of all-weather interception
capabilition, The USSR may consider thet allweather imtarosption
15 not essential to its air defenses, pertisulaly as the. oloud
cover over mch of the USSR gemerally extends only to aboub
15,000 feet, It may have dsoided that infra-red or other systems
will suffice. However, we have no evidemcs of tmdemw
of such syatems,

o A 4rtillexy, Aaidefremthalargoquanﬁﬁeaot%rm
Harnﬂam&mugmannlmmbythe&vietm,

the USSR is producing at least two new weapins, It appears to

‘ Mrecentlibeg\mmmfacbm of amAAguﬂ, probablyof 5%m
salitee. Such a weapom would greatly fnoresse Sovist cepshilities
for defense against highspoed, low-flying aiveraft, Available
intelligence indicates a high priority emphasis on the namifacturing
schedule for this gun,

23, The USSR has'also developed a mew modsl AA gun, probably
0% 100m calider, which has been gsen 4n substantisl and increasing

- 17 -
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mﬁara in 1951. Ue belleve that these guns can provide continuve

ously pointed firve %o 35,000 feot and barrage fire to 40,000
feet, with an eat:!matod rate of ’ire of 25 rounds per mirmte,

However, we bonew that they will not be oapable of a high per-
centage of kills at these altituden, ewen 1f oomtrolled Yy the
moat modern fire control squimment. This gun 4s apperently in
quantity produstion and should be muilable in substantisl quan-
tities In end around kwy areas by th end of 1952. Theve are
scme indications that the USSR may be developing a 120 or 122mn |
gun,

24. Fire Comtyol. The SCR-58, gun-\sylng radars furmished
the USSRmdorlom-Ime are heingwgmuted'byammot
Soviet mamufasture wiich 1s now appearing ‘n servios, perticularly
araumd Moseow, _Thisradar,whlchiabemgmdiaemmm
with the above AA gus, vill greatly increasn the assuracy of
Soviet aatiaimaft tire, The USSR 1s also capable of producing
Mhmlogmddigﬂm‘cmtﬁrs‘apmn a: the electromie
direstors glven it under lemd-Tease, Althowsh there ia 1ittle
evidenco that the USSR 1s using eleatronioc directors, we belleve
that 1t 1s proviiing en improved divestor coreurrently with
the new AL gums and five conlrol rader,

25. Rocketp. The USSR a8 the oapubllity to dmlop and

p'o&wa\mguidadurockata.twmagamﬁhighmed. high-
altitude airveraft, Of the (orman develcwmeents in this £ield

w18 -
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in which the USSR has shown iﬂbe&‘es’t,thoﬂﬂ‘ﬂﬂiaoneofﬁo
faw ungulded rockets vhidlmayhm bean developed further by
the ¢ viets. We havs no elear indications as to how far thie
develoment has progressed, btut wa estimate that the US& 10 now
capable of having an unguided rocket in opmtioml upe u;lth at
loast the felloving charecteristics: supersonic speed, an IOGSTES

. tiomal eeiling of 45-50,000 fest, and gmall dispersion for rocket
typos.

26. A Fuses. The dsvelopment of proxinity fuges for anti-
alrereft ammnition nay be a high priority Soviet requivement,
Although we have no firm intelligence, we believe that the USSR
oould produse operationsl quantities of such fuzes for defense
of key areas By 1953, Proximity fuses could also be available
for use in Soviet AA guided missiles. In addition, the USSR
has mamfrctured sxperimental lots of eleetrical time fuses,
following German wertime developmemts. We believe that the USSR
iz capable of having theme fuzes im use at the present tims,
ﬂﬁoughmmumeﬂdw»thatthwmhqmtitym

Guided Misgiles. The Aifficulty of determining which
direstion the Sovist murface-to-air missile progrem has taken
will not permit a firm estimate of speaifie miselle systems
undergoing development. The Soviet veraion of the SCR-584 yadar
¢ould provide the USSR with a tracking espebility suiteble for
eperationsl missile guidance, The USSH also hes the capability

&
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tomidomdwﬂlmbably@ployumdguﬁamintb&mid«
sourse phose of missile flight. It is also veported to be developiug
terminal guidence equirment and s probebly doing so. Baged upon
estimated Soviet capabilities in the field of infya~red and yadar .-
teshmology, ve believe that infra-red or radar terninal guidence
equipment could be available by 1954, However, there iz mo
intelligence to comfiym infre-red terminal guidance developments.

28, Tt is posefble that the USSR could have avallable fn
modarate quantity by the end of 1952 grownd-towalr gulded niselles
based on Gsrman World Var IT designs. Of thase miasilea, the |
* WASSERFALL type had the best performance, end ould be contrell-
able through its maximm respopsive slant rauge of about 40,000
yarde. 2 o belteve that the USSR, in view of its demonstrated
capabilities in related f1s1ds, could have an advanced type of
supersonio missfle, with inoreased vange in oporationsl uge
sometime duriug tha period 1934-1956. Bosause of the lack of
imtelligenss on the particular missile systems which oould b
employed by the Mmmdmdmionofaeamcymbem. ,

29. There is a0 Intelligence on Soviet development of air-
fo-air guided missiles. However, ia view of lmown Soviet

1/ The D/I, USAF oamsiders thet available evidence on Soviot
mogress in missile and guidance development would 1imit
ostimated maximum slant range to 25,000 yards, .

w 20 =
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contimation of wartine Germsn developments wo estimate that
thomm&oapableatthepremumofhaﬂugsubmm
or radio-sontrolled misailes, Wo bslieve that by 1954 the USSR
could have in operational use a supersonic missile possitly
employing rader or infrared homing.

30. Countermeasures. Soviet jamring of forelgn propaganda
broadcaste has demonstrated Soviet capabilities for elsctrondo
jwngatthaaa&emmmamdmﬁmteaakmnapmmm
of the value of jemming techniques, Thess hroadessts, using
frequensies in the LF, IF, and HF bends, ave jammed to useless-
ness in mamy perts of the USSR. The USSR exhibits exvellent
orgenization acntrol over the jemning operatioms, -

31. The USSR is capable at present of effective jaming
and spoofing of L¥, IF, sud HF comamicatfons, although there
hmeﬂdcneeotthemdstemotsigniﬁmmumaot
VHF and UHF jaming oquipnent However, Sovist capablilities
i related electronte fislds at these frequencies indicate

‘M%eﬂ&ﬂhmﬂﬁeofmmmmtfwim
otmandm?rmqmiesatthemaenttm. '

92. There ls 1ittle intelligence as to the existense of

. .. & Sovist progrsm for jemsdng airborme micvo-wave redar boub-

ing, fire control, and navigationsl aids. The USSR soquived
ganples of US World War IT equipment as woll as Cerman equipment

""23-"
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seven yeuars ogo, and is well sware of the significanse of
counternsammres, as indicated above, The posafhility af Sovist
Jesming of Western airborne rader fnatrumentation is incressed
by the nerrov frequency ranges employed by us, The USSR 4s
wuummonwm@emfajmmaw
1, 3, 10, end 40-50 contimeter bands, Tt is capable of having
Wmimmmtmmmmmmmh
operational use at presemt. The USSR will probsbly have by 1954
Jamning equipment for operational use against amy frequensias
up to svd inoluding UHF end SHF bends, although i% may have only
1imited quantities of UEF apd SHF jammers.

33. Very 1ittle 1s known about Soviet work in elsctromis
doosption devices. Such devicen should b attractive %o the
USSR end are likely to be encomtered, Tho USSR has emploped
"iindow® 1n training exercises.

ORGANTZATION, STRENGTH, AND COMBAT READINESS OF SOVIET AIR
34. The USSR maintains a lerge and elsborate air defeusse
systen which not only includes the forces assigned to the alr

dsfenso organization {PV0-Strapy) but elso has available to it
those active aiy defense resources of the army, tactical alr

12/ See Appsedix B for additionsl dstails,
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forces, navy not othorwise comnitted, as mell as the Jassive
defenge resources of the poi_.ico and elvilian organizations,
The Furopean Satellite and Cemiwunist Chinnse uir defenses add
to and are ixitegr'ated vith the Soviet system,

- 35, The PVO=Strany. Air defense of the USSR is primarily
the responsibility of a major ccnpbnent of the Lar !'inistry, |
‘separate from the Army and Air Force, which is known as PVO-
Strany - (Anti=Air Defense of the Country) and is probably headed
by a Deyuty Minister. PVO-Strany headquarters in loscow not
only directs the employment of the numerous air defenss forces
which are assigned or attached directly to it, but also oo- ‘
érdinates the use in air defénse roles of othar military and
naval forces 'nd the giv:ll defense orgunization.

360 Following a series of rearganizations; the PYO=Strany
is now erganized into a number of Air Dofense Regions, capable
of independent Opsration if necessary, “ut normally subjeet to
control fron PVO headquarters in rosoow, Toe hub of t'e sye=
tem is the “loscow Air Defense tegion, campoeed of an m{, S
~ seotor and an outer zone which in turn is divided into Nﬂll"torio‘
Lach sectar is balioved to have its om filter and control center,
and to be eapable of diractim defeénse opsr-tions in its sone |
of respensibllity, Ringing this hub are ssveral other Adr

- TOP-SECRE




Defense Reglonss Volgda, Leningrad, Riga, Kaunss, Kev,
Kharkov, Urales'nrdlmk, and probably Odessa and Tiflie,

Each region reperts to ventral hsadquarters but controls ite

own operations thmh aontrsl conters ad lower lovels, Lateral
comnunications at all levals tie thesge reglons and their sectors
togother, insuring flexible control. Also avporting to PVO .
headquarters, and linked to {he above regions by lateral oome |
munications, is the Bakw Air Nofense Regicn, Outside the Euros
pean complex is the a’r defense srganization of the Far Eagt,
whioh is oparationsily autenomous ond apparently subjeot cnly to
polioy directive: from Moscow,

37, b 'ar;ﬁmigg_;yamo The appmm %o the mowt
hportantmudths USSRmbonml tobemnecmndby
an early w,ning system which includes nxtensive radar, visual,
and eonly deteotion metworks, linked by radio and landline come
mnicat; ons n-tau Over theo past severzl years there has been

a substintial increass in the Soviet early warning systim. What
the [3SR lagks in cualit.y of long range radar rerformance it has
sougt to compensate for by the qusntity of radary deployed in |
@,pgh,‘ "he density of éoploymnt _and the well-integmated organi. |
gation within the Soviet early warning system largely compensates

-l; jse DI/USAF footnots to pira. 3a,
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rwtmmhmuaencimm (by US standards) of ths ridars
~used (b0 map on next page)e

.38, The early warning and ecmunications companents of the
Soviet air defsnse system are engaged in continusus training pro-
mandmmimthattheyminahighmanwmiu
| Mimpmmu. m:,wmummu
onplqr wush improved radar equipment,

390 Iutamgsw Forosa. We believe that-the eftocﬁmu _

| 'Aﬁsmaﬂgmrmdmtsmmfomaismmm

under the impetus of extengivo re-squipment and training prograns,
~ The imterceptors available for Soviet air defense inelude both
 thoss assigned %o the FYO-Strany itself and those assigned %o the

| taotical air foroes, the Soviet Navy, and the Satellits and
CGhiness Communist air forwes. As of 1 Cotober 1952, the total
T/0 and E strength of forces potentially available for air defense -
of the USSR are estimated u'at ab&t 12,850 aircraft;' of which |
rwghly 8,400 are Jotao Some 2,&0 of thess intemptwa (2.300

of then Jets) are organissd into Fightor Aviation of Alr Defenss
(IA__ PVO) Air Amian, which are assigned to kay arsas, at pressnt
believed to be Mosoow, Leningrad, Kharkov, Baku and possibly Chitao
| Although the soanty ints_mgéma provicusly available appeared to |
indicate a relatively low state of training for Soviet interceptor
~ forces, moout mumgem indicates considsrable mprovamnt in
this mapacto ;

= 2§ o




0002 00S1 000t 005 0% 0
SalUN 3Iniels
e T ——————————————— WA == S = w — |
0002 0061 0001 006 [e1°}4 0

000'00L '9€: 1 31eds

ZG61L YIVYNO #51
JOVYIAOD AVAVE ONINIVM ATIV3

§OI1T1dNdd¥ LSITVIODOS LIIAOS 40 NOINN :

'SUOI}BD0| }SOW SWIUGCD
924N0s au0 UeY] 3J0W ‘sease |esatidizeyd uQ ‘¢

‘98e19A00 Jepeu jo H ‘aouasi|isy
-ui jJo xn“mo%?v Kgeqoad m;m\mgwmo_uc_ 2
ucnels 1ad sdued Jepes W G/ B AjBjRW

-ixoJdde sawinsse adelanod Jajewelp afiw OGT T
’ 1S9ION

001 . 08

uolu) 3VIAOG BYT OJuUf BluENYIIT puR ‘Biaje]
‘Pu0ysy 4o uonesodiodur syy paziuborsl jou sey jusw
-UIBAOC) $B383G PBJIU[) BYy3 ‘JUBWUIBA0L) 593035 pajiuf) ay3
Aq eApuiyap se paziubodas Apsessadrau jou ‘(1661) saue
JD:DQQ 0«0@\ N‘ 2se dew M.F‘N vo Q}O{m MW&LM%EDOQ UEQW




; ity

4O, Although the Soviet fighter interceptor foroes se a
whale rrobadbly will not increass sibstantially in sige throu;h
195, #s eatimate that Soviet interception capabilities wll
oorsiderably increase during this period by the conversion of

411 fighter and interoeptor units o jeb aircrafs, the probable
introduotion of improved interceptors, improved 0CT and AT equip-
uonf.. and the ocontinuation of present mming programns, We
ostimate that by mid-195) the TA PVO will consist of approxinately
25800-3,000 jet intercsitors in operational units, The fighter
units of Tactical Air Armles and Naval Aviation will also have
baen entirely jet-equipped, and we estimate that the Soviet alr
faroes will have a total of some 10,000 jet fightors (ineluding
all-weather interceptors) in opsrational units in 195k,

1. HNight and All-Weather Interceptor Forces. There is
good evidonos that the mummmmﬁma'm.
interoept role, Such aircraft, even if not equipped with AY
equipment, would still tave certain night interception capabilie
~ tles, depending upon the degree of viwibility. The use of AT
equipnent, would markedly improve Soviet capabilities in this
fiedd, |

k2, A serious defieiency in the present Soviet Air defense
system appears to exist in its limited interception capabilities
under conditions of poor visibility, Despite the lack of direct

. e N '. - 26 o
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evidence, we estimate that the USSR may now have small mmbers of
all-weather aireraft with soms form of AX equipnient in oberat.imal
units around a few key Sgviet macou‘ Wa ostimate that by mide
1953 the USSR probabdbly will have limited qnaniitiea of m} type
of true all-weather interceptor in operaticnal units., By mid=195h
wo eatimate that Soviet Iighter strength probably will inclwie a
few hundred such interceptors, the majority of which wowld be in
the VO fomco

k3. Even when the USSR doss obtain operational quantities
of suitable all=weather interceptors, it will still have to over-
cone mroua diffigulties befars it can develop effective all-
‘weathsr mumptim capabilities, If US ;xparienoa is any guidc,
ths maintenance of ecomplicated AI equipment will in itself pre-
sent serious problems, MNorecver, sxtensive training programe
and experience in all weather intsreeption techniques will bo
required before any new all=weathsr equipment can be effsgtiwvely
used, Howaver, present Soviet training programs stress GCI
exeroises and controlled cloud and night flying, not only for
JA PVO interosptor regiments bug for tactidal and naval ﬁ.gh‘her
wnits as well, The increasing availability of modern OCI radars
should also enhance Soviet all-weather interception capabilities.
We eonclude that by mid<195 Soviet all-weather inureol;tion
capabil.}t;l.og will have inereaged considerably, owing to improved

b LY A
= Ses DI/USAF footnote to paras. 3c., 18 and 19,




equipment and extensive training programs, but that various _
deficienciea will still exist. -

bho Antiaircraft Artillery (AAA). The Soviet armed forces
contain large numbers of AAA units, including both strateglc
AAA units assigned to the PVO and the extensive tactical AA ar-

tillery of the field forces and navy, which would be aviilable
in many cases for defsnse against strategie air attaol;. Tha USSR
has available an estimated 29,000 37 mm, guns and at least
18,000 85am. guns. Thess guns and ancillary equipment are being
isgued to the Satellite forcas in increasing mmbers and are
gradually being replaced with newer weapons.

LS. The USSR is engaged in a program to strengthen its
AAA defenses and a marked increass in Soviet AAA upabilitm
hag become appsrent over the past year, owing largely to the intro-
duction of improved heavy AL guns (estimated at 100 mm.), and new
fire control equipment arcund key areas. Units employing un=-
guided AA rockets or guided missiles may also be availadle, although
we have no evidence to this effect. In addition the new mdi\n»
AR gun (estimated at 57 mm,) is apparently now being issued to
Soviet troops. Continued increases in AA strength and effective-
‘ness are probable through 1954, as increased quantities of new
weapens and fire control equipment besome available,

= 28 = ¥




6o Soviet Naval Air Jefense Forces. The air defense
forces of the sm.t' Navy, which have primry rospongibility
for shore~based defense azainst air attagk on most coastal areas,
also contribute to Scvict air defense capabilities, The Navy
has its om early warning radar and obssrver netwark, which is |
$1ed into the over-a’l air defenss system and extends its gover—
age. The interoeption capabilities of the naval fighter forces
(estimated T/0 arv: E strength 1,850 airoraft, ineluding 1,100
Jjots) are incressing with the conversion to jet fighters, Soviet
coastal antiaf:oraft installations san provide surésce fire in
defense of targets lying in or adjacent to ccastal areas, and

could be ascisted by Soviet maval vessels. There will probably

be a steady inorease in naval air defense strength through 195%..

7 satellite ard Chinese Commmist Forves. The early
warning nsts of the European Satellites in the West and Commmist
China ari North Korea in the East are linked with the Soviet

systems wnd extend iis coverags. Thair interceptor and antiair-
craft fo'ces, whioh are gradually being re-equipped by the USSR,
are an aiditional aiset; despite thelr limited capabilities.

k8. Over-all Gombat Regdineno .The Soviet air defonses

are stealily improving as a result of continuous training pro-

grams and the intridustion of new equipment, We believe that,
in general, they iTe in an advanced state of readiness, except

2 -
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for the following sorious defisienciest the lack of sufficient
quantities of modern aquipmsnt to provide effective dofenses

for all-important aroas, Xlmited interceplion capabdlities vundu‘
sonditions of poor visidility, and the vulneradility of present
Soviet radio oc‘unmﬂ.catimo In addition we believe that the
Soviet air dafones system, or any of ity compcnents, is subjact

to saturation by onfﬁmmly large secale air attachols How-
ever, thess deficienciea are apparently being gradually overcome
as new equipment, mush of it probably aiready in brodnction, is
brought into widespread uge and as pressnt traeining programs reach
fruition, Continued air defsnse drills and exsroises, which m»

~ indicated acpart'of the over-all trairing program, should markedly
inprove the oparational efficiency of the air defense aystem.
Consequently wo belicve that Soviet air defense ea}ﬁabilitin‘

will improve substantially by 1954,

%/

SOVIFT ECONOMIC CAPABILITIES FOR AR DEFENS:. PRODUCTION

k9. Provided that the air defense program oxitinues to be
given auttioimtly high priority within over-=all Soviet economis
plans, there appear to be no insoltble sconomic problem. whigh

w

The DI/USAF believes that the serious deficiencies listed g
of a nature and magnitude to prevent an eatimate that the
alr defensss are in an "advanced state of readinesa,"

16/

See appendix C for additional details.
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would prewent the continued improvement of the Soviet air de-
fenx aystem, However, ws ara unable to estimate the extent to
which cther competing economic and military demands would exerd
2 1limiting influence on any increase in the production of air
defense materiel. Morsower, the USSR almost certainly faces
mmerous dmlopmm and production problems in providing
sufficient quantities of all types of air defense material.

'S0, The chief present weaknass is delieved to be in the
slectronics £4eld. Nevertheless, despits the limited size of
the present Soviet Blec electronica industry, we beliove that
it 1s ourrently capsble of supporting the extension, mcdernisa~
tion, and maintsnance of an early'waming systenm, as well as nicyros
wave fire control and airborne equipsment, for important strategie
areas in the USSR. A plant expansion program is continuing, and
no sarious lﬁihtim in the availability of manpower and
‘basic plant machinery are foveseen. The Soviet Bloc is at present
partly dependent on Western sources for specialized producticn
materials, but this dependence will probably decrease through 195h.

51, Extensive Soviet capabilities for the production of
fighter aireraft are indicated by the estimated 1952 production
 of 5,000 jets, belisved to be MIG-15's or variants thereof, The
pfesont Soviet airframe industry has the 'plant capacity, ixt.niita

Gn@
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ing pressnt models, to producs an estimated 20,000 fighter air-
oraﬂ annually, although it would require two years to achién
this rats. Such a production rate would require increased ens
gine plant ocapacity, but there is some evidenos that M ex-
pangion is undermiy, Basic raw materials required for airfranes
mdengmunbeumatohemmmu supply. The use of
certain potentially scaros materials might be minimised by modie
fications in design, |

52, Ths estimated rate of ocurrent production of AA guns
of all types is from 2,500coh,;000muy,wm¢phutcapuoﬁv
is estimated at 6,000 to 8,000 guns per year. The USSR appears
40 have adequate raw materials and plant capacity for the proa
dustion of ammunition, Thers ia evidensse of substantial rocket
‘production same of which may be AA typss.

53, Soviet technological capabilities are oonsidered to
be adequate for support of air defense development and preductien
programs, provided that thess programs eontinue to be ziﬁn a
sufficiently high priority. We believe that the USSR faces no
major handicaps in the shortage of technological sicllls needed to
- suppert a limited number of high pricrity programsg; although
.t.oc),n:l'cai personnsl will oontinue to be at a premium.
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AP2.NDIX A TO SIReS
SOVIET AIR DEFEHSE LEAZONS AND FQUIEYENY

1. Early Tarning, The USSR has been plseing chief
deperience for its éarly warning radar on three ﬁrpu 'lof 7
equipment operating in the 70 mo, region, the RUS-2 (Rednt),
the Po2.M, (Pegmatit) and a set known as DUMBO, The greatest
advantage of these sets is their miwo There ia‘ alao:i
in the early varming net a group of radars reparted to be
operating at frequencies in the 20 em. band and thought to be
similar to the Amerisan SCR=682

revealed ths active use of American, British, Geman,

and Japaness wartims radars o Sovist versions thereof in the
mlymmingsyawmaftm Sovist Bloc. This radar servisce
may be augmented by such passive dstection ‘evices as radar

receivers.

20, e estimate that the existing large numbers of lower
frequency equipment will be retained as the principel early-
varning radar slthough as time olapseu more sets providing
greater .ranga and aceursoy will probably be added, There is
reliable evidence that ths U'SR is already employing some new
‘and. improved radar sets similar to the US m/cml (see para. 9)o
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Although this radar is primarily ussd for ground control
interospt purpoges, it is also usable for early warning.

Even if this equipment docs nét parfora as well as the

AN/OPS=6, we beliave that the Soviets have produced a radar
vhich, 4f properly emplayed, is capable of much mare effeotive
long ra.ge ssarch than was possible with previocusly knom equipe
ment. lMoreover, in the early varnin, net in ths Kuropean area
radars have boen identified with cherascteristics similar to the
US TPS=3 radar, which have been tentutively identified as FRSe3,

3. Communications Nets. Tho Soviet groundeto-ground
air defense commnications system consists of both yodntetos
 podnt radio oircuits and land lines, On the basis of informae

tion awamblﬂ

F it

is knomn that special radio networks exist fur this function
wtilizing frequencios between two and eight megacysles. Since

thoro has been no opportunity to observe thess networks under
heavy raid ennditions, no scourate estimate can te made of their
capability for hundling a large volus of traffic, In moot |
cases observed the Sovist 1! nets have tended to slow dom ond
‘become less efficient when hondling in sxvess of five raide,
although we cre unable to state wisther or not this deficiency

mz‘e
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~rests in the communications net iteelf, ‘igmever, the con=

tinuous training progran will enhines t e effagtivencss of
this system, provided s:fficient eirculits exist.

Lo liowaver, a serious deficiensy of tils system is that
pointetospoint radio circuits on frecguencics balov 30 me. are
vulnerable to lon: range jJarming and are susceptille to unine
tentional disruption from man-made noise (eleotrieal maghinery,
automotive igniticn, eto.) as well as atmospheric noise and
signal fading, Positive intelli‘,eme on the extent to vwhich
land 14ines back up radio circuits is -lacking, but Soviet
experience with the use of such frequensics, their m:xaamin;
proficiency, :*.hd their inowledge of Allicd elestronic countere
neasures otentisl make it reasonable to assum that depends..ce |
on radio is being at l-ast partially overcome by increassd uss
of land 1ines, 'lareover, thes UNSR is procuring from the Soviet
Zone of G rmany at laast 750 sets of conmunications equipment
oparati.m, at about um«s@o meo in the URF {300=3000 mo.) band
and may interd to :lncorporata equipment of this type in its air
defense notworks, This would ;reatly reduce the vulnerability of
~ such circuits to wdntentionul und deli“-erate interforence as
woll az to intersspt.

°©3 e
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5o For ground=to=air co municutions th: U351 has been

<eperding upon ecui,mont operating in the °F amd 1’ poartions of
the radio spsstrum. GCI opsrations deperd upon ¢ round=tocatr
comunications which are the only known meafa a ground eontroller
has for passing target information to his intercegtors. The two
~ basic types of MF and HF equipment used in Soviet alreraft are
the RSI<6 seriss (3.5-5.0 me.) normally carried in rigfttors

and the RSB=BIS series (2.5-12 mo,) in tomber aireraft. The
RSB=BIS ground equirment is frequently mounted in vehicles used
as mobile coanmunication stations by both the Soviet Air Force
and Armyo. The uround equipment used by +he Saviet Alr Farce is
basically ths sams as that used in Vorld Var II 2nd consists of
the 11AK transmitter (2.5=7.5 m0.), ths RiF transmitter (2.5«
12,0mc.0), and the type "US" reseiver (175 ko=12 me.), Radio
communications equipment recently captured in Ko-ea indicates a
co'notaxt improvement in manufacturing techtﬁques and comoonent
design. The latest models of this equijment are exsellsnt,

6. Horever, these "F and IF ground-to-air cirouits are
susoeptible to noise interfarence and Jarming as are the peinte
to=point grqund networks, In addition, afreraft receivers
operating in these troquemiea ars subject to naturel intere

s.hc’ .
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ference in the faxw of precipitation static. Furthormorc, the
lack of prostuncd multiechannel trunsmitter in Sovict inters

~eaptors would eréate a difficult problen in ths passin; of
ocontrol of intercsptar aircraift. from one station to anoth-r

und-r Jamming conditions. Tharefore, the Sovict 'F and HF
grmmd-toeaii gystem is exﬁramoly wvulnerable to a well<planned
e_leotroni.c a*tack vhich could complstely disrupt any coore
dinated GCI operation. |

7. A solution to tis grave deficiency lics in the
utilization of very high (VIF) or ultra high (UIIF) frequensy
equiment, Until recently when VIFF signals in groundeto-air

gommunication were intercepted, the USSR was not lnowm to have
- any alternate communications syastems tiat gould be utilised:

under allewnathor conditions in the event of disruption of their
'F and HF greund=to-air eircults, ‘However, ths ' 'SR 4s ecapable

-of developing ond produsing VHF o UHF oqu;pnent, and recent

communieations intercests confim the use of VHF equipment by
mnapqrti, reconnaissange ajrcraft, and jet bombers, VIF
equipment has also been identified in fighter alreraft in

Korea,

8. GCT Redar. Soviet groundeoonirol=interception (GCI)

activity is indicated by
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jaterceptions of ' cstern aireraft, 1In the ;ast the 1.'S1 has
822 ently placed most dependence upon the RIS 2 and the BP0
radars, which we do not consider sutficiently aecurute for 001
use because of t.hoir limited diserimination in range, height,
and bearing, The 150 me. radars may have served (oI functions
in the Far rast and 200 me. radars similar to the US SOR
521/627 are in current GCI use in Furope. FCIf data inlicates
that «radars in the 2700-3000 megacycle range may also scrve
this funetion.

9o However, we now have conclusive evidence that rada-s
of greater accurasy have apoeared., Necent roparts and photo-.
graphs of new radars in several areas show squ pment similar

in a_pearance
to the US AN/CPS<6 radars in curremt operational use by the

USAF 4l Defense Command, If these radars have perfomance
charasteristics similar to thy ANACPS=6, they will provide the
Soviets with a ;ocd OCI radar and should be eapable of deteete
in; bombers at a x;nxim reliable range of 130«170 nautieal
niles. Thsy alao should pruvide reliable ‘cover:.e for utéx-a
captor control, without ‘trsmpondnr beacons, to 1 maximm range
of 65 nautical miles and an altitude covera @ up to 40:412,000
fest, The use of transponder beacons in Soviet interceptoar

X
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would ineregss ranze :nd altitude covera.s for controlled

interoaption,

10, Radio Navigation Facilitiea. The USSR places major

reliance for aireraft navigation on radio diregtion finding.
This equijment, in conjunstion with ground radar, appears
sufficiently acourate and reliable for air defense purposes.
Ground direstion finders installed in integrated chains are
the primar; aid to aireraft navigation, The PKV=}i5, a trans-
portabls set in the 1,5=16.8 me, range, alt:ough simple in
design, is equal or superiar in performanee to the US equip-
ment of similar type.

11, The RPK=1O0 ‘dimction finder aposars to be the prin=
ocipal airborne mavigation set, It operates in the 270 koo-
ThO-ko. range, uses a fixed reoessed iron cors loop to eliminate
drag, and is suitable ‘\l‘m' hoanin;. Upsto=date sam>les obtained
in Korea indicuted that th’is Qquipment, currently manufastured,
is excellent, An improved autcmatic directicn finder (ARKeS)
similar to the US AN/ARM7 has been identified from a Soviet
manual, By 1954 the USSR could have available substantial
quantities of automatic radio compass equipment,
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TOP-SECRET




12, Low frequensy beuso 8, both "ixed :nd trans.ortabls,
with rotatadle beam patterns have 1cen rcpoorted in uss, ihrse
suppl-ment standurd broadcas'; g-ationsy muny of vhich are kayed
periodically vith a standard morge eall siipn to facilitate their
uss as beasons, Ths USSR has an opsrational rédio altimeter
(RV=2) which operates in L50-500 me. range and is similar to
the US AN/APN=l altimeter, By 195k this altimeter should te
lnproved.,

13, For blind approac ard landing, the only known aids
uged by ths Soviets other than ground dircction finders are |
German Lorenz or British S”A (Standard Beam approash) systeas
of non-radar charaeter ( ILS%’G&?O)» These consist of a loealizer
transmitter with horizontal ssetar identification 4n the form of
dots and dashes, Distance from touchdom is establishsd b* two
marker beacons and haight information 18 obtained by vse of an
altimster, Althoﬁgh there have besn no indications that the
Sovists are interested in rudar blind landing eystems similar
7] ﬂn US GCA systam, they have the ecapatdlity of developing
such systems, e estimate that hy 195k the USST probably will
have substantial quantitics of soms type of blind landing system
in oparation,




i, Reports confirm that ths Uﬁ‘-SRI is exparimentally
operating a hyperbalic navicational system employ'n: pules
tranamit tims techniquas, This equinont will probably oporate
similariy to ths US Loran or the British Gee system .nd will
provide beth llong and shot range navigational aid, Such a
gystem should be in opsration by 1954 and would improve Soviet
navigation eapabilities,

15, Interceptor Aireraft. Sines Verld Uar II, the USSR
has placed great emphasis an fighter airgraft in view of the

necessity of providing adsquate defenses 2gainst atomic attask
on the USSR, At ths present tire the swept wing YMIG-1S 4s ths
prineipal jet intorceptor avallable for air defense, It compares
 Zavorably with the US F=86~, both perfarmance-wise and with re~
speot to armament. Ths MIG=15 is capable of 580 imots at sea
level and 525 knots at LO,000 feet, eanlclimb $0 L0,000 Zeet in
601 minutes, has an sstimatsd gombat eeiling of 50,500 feet and
a eombat radius of 315 nautical miles. In accordance with the
Seviet policy of 1mtailine relatively heavy armament in this
typé aireraft, the standard MIG=15 aymament includes cns 37 m,
ard two-23 mm, cannon, Ths gun sight is bslieved to be similox
toths US K«llj, a later World» Tar IT tym. Ths "IG»IS', resard
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in combat ajainst otxy fighters indicates that it may neob
possesa fire control equipment ca a par with its reatm
sounterparts. Howaver, it has exhibited prenoumced
s2fectivensss against the bambsr types it hns ensountered, .
8oge the B=g9,

16, Tie estimts that by 1954 the USSR could increase the
perfermance of its new interseptors by the uss of after<burners
and rockst boost. If the USSR is concentrating on such develop-
msnts, the maximum psrformance charagteristies which it could
achiwe'w 195 would be on the order af 450 knots at ssa lewsd
and 800 knots at 30,000 feet far short psricds, with climb ¢o
10,000 feet in five minutes, 2 gambat ceiling of above 60,000
foet, and a gombat radius of 200 nautical miles, Hewever, it
is wé iikely tr;at the moximum perfarmance charagteristics
would be on the ardor of 610 knots at sea level and 550 knots
at 30,000 feet, with olimb to 40,000 feet in five minutes, a
sambat eeiling of 54,000 feet, and a combat radius of 350 miles,
Ammamsnt for such airoraft would prohably ecnsist of 23 mm, o
37 m, connon in the nose, vith ammunition for about six aaéondt
of five, On the othor hamd, unguided air<to-aiy reockets might
bs wed, It is esteix.mtad that such a roclket would have an alle
burnt velocity of about 2,000 fest per sscond und high explesive
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ﬁrbaad weighing 1. 1bs. The fire eontrol would probably
consist of & gyro cemputing range-only rador sightinc systen,
Radar and gyro intoz;mtion wopld probably bs fed into an
electro=msshanical computer. | |

17. The USSR now has 82 ard 132 mm, RS series peneral
purpose airoraft rockets, with powder train time fuses, for
use against air as well as ground targets, tis typs of head
boing depen an£ on the target. However, they wers riot desipned
for air-to-air use anl cannot compets mith current gun evmament.
The USSR has shom interest in the Gemman alretéenir Relyy
rooket, which-had an operational rumge of 1;000 yaxds,

18, The German aircraft design group working under Sovist
direction at Podberes®ys is imown to have been working on a
suporsonic roclet-porered mtmm. and we estimate that a
prototyps probably will be test flomn during 1953, It is axpoctod
umtswutdaaigmunbe along tin lines of the ms«ksému
wing series, ond tha protetyps is reportedly a dolu wing t.ypo
designed to attain a spesd of Uach 1.5,

19, AI kquipment. Ses paragraph 18 of DISCUSSION.

20, Night Interceptors und Allesther Interesptors. Thare
is pood evidence that the USSR is employﬂm_kt alreraft in a
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night intercept role, Morsever, altiouch e hlave no

evidence as to the appearance of alle=weather jJet ilatereeptors
in operational units of the Soviet Air Faroe, ths USSR has
displayed several jet interceptor types which appsar to be
either dosigned for or adaptable to an all-weather prole.

Types 18 and 19, which were first exhibited at the 1549 Aviation
Day Show and subsuquently at the Tushino Air Shew in 1951, had
_bulbous protrusions in Lls noee direatly over tis Jet intaim.
Ths most logical oxplanation of these extensions ‘1: that they
were built to house somd form of A equipment, |

21, Ve beliave that as an interim measure the U'SR may be
pursuing two peesidle alternativess (1) empleyment of an intere
geptor such as tha MIG=15 (tle Typo 19 may be an adaptation of
the MIG<15) whish has been medified to include AI oquipments
(2) emplaymsnt of a multiplace jot aireraft, sush as the 128
or Type 35 light bembers e the Type 8 twinejot straight-wing
interceptor, to earry AT equipment and an operator in addition
to the pﬂmo Thare is no affirmative evidence of produstion
of the Type 39 er & sinmilar interceptor, tut sush predustion
18 a possibdlity, On ono occasion the USSR has empleyed an
sirbarne radar in an unidentified, probably multi-engined aire

oraft that gave evidence of having the eapability to searsh fary
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trask, maintain contagt with arnd intergept o tzrget atveraft,
The 11~28, Type 3%, and Type 8 could houss ~erld Tar IT &
smailer AI equipment, though the perfermance e&pabinma of
the I1~28 and the Typs 3% ere suweh that they would not be
offeotive ageinst jst bombers. The Type 8 has probably been
enployed in Karea, but there is no indleation that this has
been in an all-weather »ale. |

22, It 1s also within Soviet eapabilities to develep a
true allemather Jot interceptor, and we believe that the USSR
will deoids to conventrate on production of this rather than
an interin tvpeo It is congesivable tbzt; the USSR might empley
a version of the twin jJeb, swept wing Typs-17, vhish is capable
" of earrying Hoth & pilot and radar operater, for this type o
mission, Tha Type~i? was flomn in ¢he Tushino Air Show in
July 2949, ol appears to Yo the basﬁ Soviet design now known,

23, iatisireraft / 7o Soviet Might antlalireraft

gms were i general ballistically comparable in performance
to those of wmi- major porers by the erd of Terld ar IL.

By that timey the 37 mu, M<1939 was staniard, It hos winse
appsares :l.nv tie Sa‘mlite armiss. This gun reseublos in design
the weil-imown LO mm, Pofers g, Pleoss which have been
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esptwrad in Xorea are aimed Ly direet laying with a course amd
W sight, A self-propslied varaim moundtsd en the chassis of
ths obsalets T-T0 lipht tank is known as the SU=37. Ammmition
and on-carriage sights have probably been improved sinse 1945,

2, By the end of Terld Var II, the Soviet medium AA gun
vas ths 85"mo H=1939 with ballistic oharasteristics eomparable
to those of the 83 -m., Flak gun with vhich Germany entered the
var, It is mounted om an efficient lightemeight fourewhesl
carrisge similar %o tle famiiiar Bofors design, The wheels are
‘vaised from the ground when the weapen is emplaced, but remain
en the carriage during fiving., Sines the gun is harﬁduded.
it has a relatively elew rate of fire. Although an improved
.Whh versicn was developed, as far as 18 knom the ’&4939
remainad the staniard medium AA gun wntdl fairly reeently,

The =19kl model has #n improved tube assezbly and reccdl
meghaniam and an inereassd muzils velosity. It is balisved te

use the same ocerriage as the #1939,

25, indleates that plant 206
at KHABOROVSK, urnd possitly others have recontly begun monue
fagture of a new gun, reportedly of 57 mn, 2aliber and almost

cortnm.y designed far M uwse. 57 m, is the mest probable
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galiber, since it is one already stardard in the Soviet

weapons system, In addition, there are collateral reperts

of Soviat AAA units being equipped with a new 57 ma, AA gun,
'i'he appearance of an AA gun of apprw.matcl& this oaiiber,

fo eupplant or supplement the Soviet 37 mm, gun %-1939 as a
weapon for countering low lovel air attacks, has been anti-
cipated for some time, High priority emphasis on the manue:

_ fagturing sshedule of the naw woapon is ajparent, Tt is -

‘ belisved that such & gun would have a high rate of fire
(130-150 rounds per minute), high traverse and elevation

ratea; a high muzzle velosity, possibly augmented by "mmszle~
squesse” and an offegtive ceiling of 15,000-18,000 fest, The
gun may have liquid eooling te perﬁit sustainsd high rates of
fire, Employmsnt of such a gun Yy the Soviets wom greatly
increase their sepabilities far defense against air attasks

in tho low and medium altitude sones, No inteiligense soncern~
ing athormm or gun prograns in this mtogwy are known,
In ths period under eonsideration it is eﬁmm that enphasis
will be fleced on improvements of the 57 mm, gun and related
equipment.

'260 The U SR hes also devsloped what i3 probably a new
heavy AA gun vwhich was veported in ‘noreasing numbers in 1951,
Photogrephs of these guns amplm in Nosoow suggest German .

=18 =




design infiverwe, inlicating eontributions Yy German speoia-
lists in the USSR, Ths gunm protobly incorpovates automatie
 fuge=gotting and loading and poselbly wtiliges remote=
gontyrol laying, It is equipped with a mobiles sarriage,
~ Scaled measurements from photographs give ‘the gun an estimited
ealiber of 100 ma, aml cthar reports, notably F sources, tend
to gonfirm tho caliber ¢stimte, i'e believe timt this cun can
provide contimwously puinted fire to 35,000 feet and barrage
fre to 10,000 fast, with a rate of fire of 25 rounds per
minute., This estimate 18 in part supported B

’tm; AA gervice practice has been conducted in

the USSR againat targeis towed at approximately 34,000 fest,
The slant rangs far this practice wo ld approximate the pora
formance estimated above for a 100 mm, gun.. This training
voquires a gun ard fire control with porformancs superior to
the 85 mu, M<Ighl and the PUAZ =3 direstar. Photographs shew
a radar similar %o the SCR=58l radar employed for fire eontrol
(sse paragraph 31), Ho.ewer, we belicve that this gun will
not be eapable of a high pereentage of kills at these altitudes,
even if contralled by the most modern fire control equipment.
The .USS‘R has uncouvbtedly m:durdised thiz now equipment and is
systematieally installing it in A\ wnits in strategis aveas,
replacing the 85 m# guns, The now gun is possibly also being
furnished for fﬁ.xnd sbipboard installation. |
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27. Unconfirmed reports of a 12° mm, _un lave baen
received from a fairly relisble soures, und such a gun of 220
o 122 mm, may have been develaped, It could be expacted to
have an appreciably higher effcetive ceiling than the 100 mm,

gun,

28, Naval Guns, Soviet naval dualepurpose antiaireraft
guns are ot modern design ond manufacture and olcsely parallel |
Western Furopean Vordd liar II equi prent , empt for rate of
five, As installed in cwrent flest units, these guns are not
as numerous a as wall locatsd for ssota defenss as in come
parables US o British units, However. modern sMr.t fleet units
are estimated to be capabls of moderately effestive. :m*.biaircraﬁ :
fire against heavy planee and lsss effective fire against aingle

engins, hich speed airoraft,

29, Latest Sovist destoysrs of ths modified "O" elaes
mount four 122 mu, dual-purpcse guns, arramoa in two twin
mounts, one rma‘zdvand one aft, Tixa perfarmange of this gun
is unknown, but it may have sharectoristics similar to either
the British h.5 inoh dual-purpose ar the US 5 inch/38 ealiber,
Sinoe tm gun s frst meotioned in 1946, it may be a postwar
dowmlopnent. Othsr antdairerafl guns mouwmted on this type ship
include 37 mm, and estimated 55 mm, guns. The 37 M GUN is
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belisved o e of orld ' ar II vintage and common to many Soviet
| mval vesscls, Thile the S5 mm. may be & sspirate postwar |
development, having been noted initially in 2947, it is probably
a naval version of the reortsd new 57 mm. gmol This gun is

well suited for use on shipbeard, ard

2 new 57 mm, gun is being shipped from

Krasnoyarsk to installations of the Miniatyry of Shipbuilding
for probable installation on destroyers amd pessibly eruisers.:
The new 100 :m. gun has not as yet been identified on nzval
vessels; however, it must be anticﬁ.pated 28 naval dual=pwrpose
armament on ships and in coastal defenses, -

30, Fire Control Radar. The USSR was provided with over
500 US, British, and Canadian radars under lend-dease during

Verld War II; these have found widespread use in Soviet and
Satellite countrics. A largs number of searshlight-gentrol
radars of British design were also mppliod during the war,
amd similar sets have been observed fitted to Soviet maval

vassols,

31, Intelligenos indicates that ths SCR=56 gun-laying
radars furnished the Soviet Union under lend-dease are being
augmented by a version of Soviet manufasturs which is now

o 18 -
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appearing in mnl&g partioularly around '‘cecow. This radar
will provide .xsellent indtial data at maximum ranges for a

100 mmo guno Although the SCRoSGls was developed during Yierld
War II, it is still employed as the mainstay of modern antie
airaraft fire cont_r&. by Vestern nmations. Soviet use of the
SCR=58l as & basis for deﬁlogaont appears to have bsen loglcal
and time=saving. It operates in the 10 om, band and provides
autoratic tracking of the target and autamatic data transuission
%0 t1o directar. The total mumbsr of these radars reliatly
rerorted in the lcscow urban area exseeds the number of sets
given the UsSR under lend-lease mare than 7 years ago, whils
normal attrition wom have probably prscluded complete ssivicee
abiidty of this mumber. Thereforc, the USSR must be granted ths
eapability o manufacture the SCR=58L type in quantity within

the period through mid-395h. There is algo an woonfirmed Tepart
of radar fire control for the reported 57 mu, gun, The Soviet
tube industry is know to be in quantity predustion of magnetrons,
Kystrons, and detostars of the types required for fire eontrol

- yadar.

32, Radar aontrclled ssarehlights for $llwnination of
attasking aireraft are being used by the Comaunists to aid night
interceptar aireraft in Korea,




3o A new radar ms appsared urder radames on t's now
Sovist eruisers, Although it is believed to bs primarily fer
surfoce fire eontral, péesibls us. for antisireraft fire sontrol
sannot be dissounted. Thare has been one rejort of the develope
ment of @ shipboard version of ths SCR<584 radar.

34, Direstors. The only iknown Sovist fire coﬁtrol direstar
in gereral use is the mechanisal type designated ths PUAZO=3,
Radar date can be ir;troduced into the PUAZO 3, although there ia
no direct evidenos that tha neoessary gocessories have been ‘pro-‘
vided, licever, the lend<lsase SCR-58 radar was designed to
work with elestronic direstors k-9 and "el0, and the USSR received
many of these directors over ssven yours ago, Although there lio
no evidenoo to confirm or deny that the Soviets are using elesw
tronio direstors with their fire contrel rodar, the USSR hus full
tnowledge of both araleg and digital ecmputers far goneral mathee
matics) use ami is capable of reproduaing the elestromie directors.

IS 18 Mkely that the USSR is providing an improved direetar cone
surrently with ths new AA gms npd fire gontral gudar, On the
other hand, the US> may consider an dmproved mechanical direstor
adequate far its purposes, The Kamsandegerst 36 and L0 were sap-
tued from the Germans, and the latest Oerman direstor, Kemman-
dogerat LiF, about to go into predustion, was also available to
tha USS”,




35, The USSR also has the petemtial to duplicate the
taval ‘ar: 56 OFS und has had asesss to German gyro develomments
(for leval and erose lovel stabilization) superior to surrent
us wat.imal equipment, The USSH 18 capable of equipping
flest wits with {ire gontrcd systems equal to cwrrently
operational US systems by 39%h.

36, Oroundsto-Air Rocketsd/ The USSR employed unguided

rockets as antiairsraft wespons during arldd Var TI when LS mm.
and 82 mm. roekets were used against lomedovel air attack from
launchars having fouwr and 48 rocket capacities, These rockets
had & maxinmum ceiling of approximately 10,000 fest and ware
employed nermally in & barrage type defense. No fire sontrol
system other than a ving sight wes used,

37, Of the German developmente in ths A field in wiish
the USSR has shomn an interest, the ungul ed rooxka® TAIFUN is
one of the Tew wiish may have besn further developed by the

USR8/ Little positive intslligence

1/ Alretosair rociets arc dissussed in paragraphs 16 ard 17,

2/ Gsmman versions of this rocket ineluded a liquid fueled
and a solid fueled medely eseh of whish hod been flicht
tosted bofore the end of hostiiitise. Two launshars were
proposed by the Cermons, one 2 30 trask launshsr and the
other a 60 track leuncher, eash being mounted on the 38
mm, Flak 36 gun sarriage. Fire sontrol for the missila
was to bs the staudard Cerman direstar X0-36 or mo
squig :swd with nedifisd ballistic sans.
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of possgible AA roslst manufasture

is avoilable. Goran teshnicians assoatated with TATFUN were
ramoved to the U.5° vhers an investigative program was undere
taken, It is imown that ¢ho Russians hed amcess o the Cerman
dovelopmerts and uxprossed consicerable interest in their
poteantial, bui wa have no clear indications as to whethsr o
how far ths Soviets lmve developed this rocket. '@ estimte
that the Sovists ocowld have reprodused German rockets designed
to possass sharasteristics of supsraonic speed, small dispersion,
and an opsrational ceiling of L5,000 to 50,000 feet, and that
the Soviets may hove progressed heyond that point either on the
basis of German developmonts o o the basis of pun].y Soviat
developronts deswod %o be better. Fusl far these rockets would
not be o imiting facter in their predwstion or use,

38 AA fuusa. Fyretechnie aml mechanical tims fuses are
imomn t0 b in use by the Soviets. Elestricsl time fuses, a
wartize Oerman develapmunt, are inown to have bssn exuloited by
the Sovists an manufastured in experimental lots during A9L6~51,
Sueh fuges ware gonsldered Ly ths Germans $o be cheaper and better
than meshardeal time funes for AA w9, We bslieve that the Soviets
ere capavis of having tisae fuses 111 quantity for AA use at the
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present. time; harmver, ws have no intelliprencs that they are
in quantity predugtion.

39. There is no qvidem that the USSR did any work on
proximity fuses befors the defeat of Germany, Havover, Sovist
interest in captured German experimental fuses is aparent in
the faot tiat German selentists and technicians familar with
protlens psouliar to proximity fuses were talen to ths USSk.
Mareover, the czcchaweﬁworxd.qg on such a fues for both AA
and airedroppsd projeotiles in 1919, The detailed knowledge
of US Viorld V'ar II praximity fuses which has begome available
to ths USSR wowdd fipther axamwmmntamum,
There is evidenss that the USSR is minlaturising various com-
ponents, such as uaistor; and eapasitors, of the gemral type
necessary in the design and manufasture of proximity fuses.
Although the USSR has tin eapability to do so, there is no
svidence of the develogment of sub-ainiaturve vasuum tubes
sufficiently sturdy to withstard the initial shook of firing.
It is possitle that the USSR has eontinued development of an
oloctrolh_ﬂ.c praximity fuse following the Gorman wartime
development,

40, Ammunition. Little infommation is available regarding
Soviet davalomnta in antiaireraft artillery mm:ttion. 'm
Soviet apmmition is of conventional high explosive, armor
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plereing, .nd fraogmentation types. Reports of shell bhurst
chaervations from Korea indleate the possible development
of incendiary=filled ammuniticn. The USSR hus t'v capability

%0 develop and pro&uoe hypervelosity projectiles in continuae
tion of German World War II developments, | |

k. Surface=Launched AA Guided Missilos, Fxorination of
availabls intelligence mgm that the overall Soviet guided
missile prograz is baged on Osyuan World War .II dovel opmonts,

In view of the lack of current mni@m on surfage=to=air
missiles, estimates are based on assumed maxiwum exploitation
of ths Qerman designs and lend<leass elegtronic equimment, and

a con_ti.nmd Sovist devalopment program, Aside troﬁ mtﬁm ‘
reports of orie or several of the German surfage~to-eir type
guidod missiles being observed, the best indications of the
Soviet program are! (a) test of fuels which might be applied to
thess types; (b) indications of recent develegments in eontrol
equijment at Leningrad bjr a Geman group working on surfage~to-
air typess (o) high priority exp:.ouaum of guidanee systems for
this type in ths Soviet Zome at‘ Gerany shortly after Nerld Tar
II3 (d) ths reported bullding of 110 airborns radio control
systoms for tast of WASSFRFALL und SCHMETTERLING mnhww;
(o) a | statenent thet REEINTOCATER was tested
in 39473 and (2) the exisience of a VASSFRFAIL roed convey oons
sisting of ;11 trailer units reported to contain test equipment
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‘apparently for pra=flight testing and training of perscoel;
(g) an SCR«S8L radar rslinbtly re.arted inaids a guided miassile
plant in the murba of Moseow; and (h) a report of pami-active
honing equipment developrsnt in the USSR,

k2. The USSR hae the capability to preduse optieal
guidance and gontrol gystens for subsonie and supersgonic missiles

comparable to Geyman 1945 typee. It is unlikely, howsver, that
this guidance system would be adopted, Soviet predustion of a
version of the SCR<56 autamatio tracking five control radar
glves them ane which the US and UK have found particularly suited
for guided msaile development work, Modiflestion of this radar,
which iz within Soviet e6a,abilities, mipght make it suitable far
test range tracking and even for opsrational guidancs; As an
indication of pérfomance a modifisd SCR<58l is capable of trasking
a medium bomber type aireraft uwp to approximately mo,ooovyards,,
The wse \of a missile=borne bsason to' pormit tracking of a missile
%0 100,000 yards is also within Soviet oayubilitieae Tha UISR also.
has the c,apabmw:to provide and will probably employ ocommand
guidance in the midecourse phass of nissils £flight, Scme nissile
- sommand receivers of the Strassburg type have bgen procured frcm
the Soviet Zons of Germany. In additdon, the USSR is capable of
develeping terminal guidance equipsent and 1s probably doing 89,
In the light cf estimated Soviet capabilities in the field of
infrared and radar tsolnaiegy, the USSR could ngr have in progrsme
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infrared and radar teeminal guidance programs, although thsre is

no intslligenee to confirm such a development,
- 3o Ses paragraph 28 of DISCUSSION.

hlio AirtoeAir Guided Missiles. Ses paragraph 29 of
DISCUSSION.

bS5, Searohlights and Balloons, Soviet ssarchlights ave eon-
sidered good by US standards, They vary in diameter frm.!so em,
to 300 em, The 150 om,, patterned after the US Sperry 60 inch
light, is predominantly an AA searchlight, Radar control is
utilised for rapid esntering on ths target. Ths Soviet Army used
barrage balloona with capagitiew ef Avp306 ana 11,826 cu, ft.
during World War II. The ceiling of thess ballocns is batween
10,000 to 13,000 fest respsctively and when used in tandem,
approximately 18,000 feet. |

h6o Countermsasures. See paragraphs 30=33 of DISCUSSION,




- APPEADIX B TO SIumb

ORALT.ATON, STRELGT: AND COMBAT RWADTN?SS OF THE

" SOVITT ATR DRFENSES

ORGAHIZATION OF TiE SOVI<T AIR DYFEg‘T SVSTE'

l. The PVO Strany. As an indicabion of the importance attached‘
by the USSR to the air defense of the Soviet homeland, this mission
is ﬁelieved to be assigned to 2 major comsonent of the War Hiniatny,
separate from the Am:v and Alr lorce, which is designutad PVO Strany
(Air Dzfense of the Gountny)._ The PVO Strany 4s probably under.tho
ministerial control of a Deputy Minister of Var for Air Defanse. i/
This post waa apparently éreat;d.in 1948, This official performs a duzl
role in the alr dafenss system. As Devuty ifinister of Waﬁ for Alr Dafense
he is believed to have ministerial r33p§nsibility.fo:‘tha over-all coor-
dination of administrative, technical, and man:-ement matters in imple-
monting air defonse polici:s set by the Soviet General Staff and the

1/ The iinistry of the Arm:d Forces (MVS) became the Ministry
of War in February, 1950, when the Naval Forces bacame the
separate Naval iiinistry (V:21)s The titles of all HMinisters
of the MV have not been determ:ned since this chanre; there-~
fore, it is nscessary to describe the orcanization as it was
know prior to the change. Since the reorcanization of 1950,
it is possible that the PVO Strany has been removed from the
Viar Minlstry and made an indepandent agency resnonsible for
coordination and control of. all activities relative to air
defense, including those of the Kavy. However, thers is no
intellipence to indicate whether this has in fact occurred.

R
AR

~TOP-SECRET




Politbure or its suovesser institution, and he probably perticimtes
in tho development of air defense policy. As Comnonder-dn-ghief

for Mr Defense, he exereises over-all coordimtian of clr defense
f101d units inaludings (a) a high degree pf supply and financial
cocrdination; (b) teshmical training; (o) personmel assigrment and
administrations and (d) a degres of eontrol over operational
deplaynent of uwnits, In addition, the headquarters of the Conmander
in-Chief for Air Defense appears o exorgise an epnratimal control
funoticn over the air deforse strugbure within the Sovist Uiicn
proper,

2, The missica of PYO Strany is the air defense of the eatire
Soviet Umdon, utilising a1l -ex:!.st&.ng military, polioe, and ‘ctvﬂ.,
foroes. its fungtions appear
to toolude: (a) detestion of approsohing hostile adr faross;

- (b) alerting the oentral PVO awthorities az mell as all fagddities

. in the immediats and adjasent areas; (o) initlation of sounter- .
aetion by fighter afreraft and antiaireraft srtillery; and (d) main-
mammnmmmmgmamumm. |

30 The Commanderin-Chief fer Air Defenso has, at hm two
‘d.pw circa. s for Fighter Aviaticn of Alr Bofonu am one fop
Amtiatreraft r¥illeryo nom servises and diresterates in the
 headquarters erganisation include basids tis Cidef Dirsatorate of
Adr Defense, the Staff of PVO Stvany, a Direstorats Gf Commmicae
tions, a Supply Direstsrate of F70, and a Persemnel mrmmtao
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Lo Regional Organigation ef the FVO. An exbaustive analysis
of air deforse somuurdcations nets has revealed the general cutlines
of the air defense aystem whish has been recrganized in swvessive
stages sinee 1948, It is divided into a mmbar of Air Defemse
Regions; these are abio to funstion independently, dut :mm.ﬁy
ave swjeet to soordination and contrel from the central FYO
" headquarters in lossow, Eash of the PVO regions has its om PVO
headquarters, although the oxact organisetionsl strusture of this
hesdquertors is not knm, Varitus air defense elsments such as
rader, ground observer posts, antiaireraft artillery, and fighter
ayhﬁm, Are assigned or attashed to thou hcadqmﬂén as
required by the sise and importanse of the area to be defended.

5o The hub of the system is tin Mascow Air Defanse feglon,
which is compesed of an inmer ssetor immediately suryounding the
6147, and an outer sene which 1o itaelf divided into sestors. Tie
mmrwummtmmsmumumumwm
muymmmnwuugm, mhmnpwu
either of two control senters in Kosoow, eaoh of whish ecntrols
twmtmo-mhcemhﬁalumuhnammmmﬂ
omdcmdium,mdtobocapamotdimumm
deferse operations within its area of nwi&lﬁvo

o Ringing the Mcsoow Alr Defenss Region are sgwveral othsr Alp
Defenss Regionss Valogda, leningrad, Riga, Kaunas, Kiev, mrkqv. '

[
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Ural-Svardlovok and probably Odessa and Tiflis, ctach of these reglone
eontrols air defense oparations in its assigned area, either through

the regional gontirol center or through subordinate segtsr eontrol

centers, of which each reglon has at least two, Lateral commnication
exists betwoen regional hsadqmmra. anmd bmon sogtar vconu'ni_ oenters.

7o Adso reporting direstly to central FVO Mm amd
Ainked to the above reglons by lateral cumunisation, is the Baku Alr
Defense Region, wilch aprarently controls air dotc.mlape‘mum in
an area ringing the Casplan Sea on the west, north, and east, umuug
probably as far east as Ashihobad, The vital strategis importance of
of the petroleun industry located within the regien, plus its uuum
exposed phripharn pesition, has lod to a nesd for a strong,
cmt-d air defense system,

8. Outside tln-Ewopam complex is ths Alr Detom Q';aninttcn
of the Far East. This system operates direstly under the Commandere
in-Chief, Far East, who assigns senes of responsidbility to ths
subordinate oommands but exereisss coordination and control frem
Khabarovek, This Far East organisation apparently cperates autonsmously,
being -ubjoét cnly t0 pelicy direétives on fir.dotom natters from
Mgher headquarters in losoow.

9. Other Ferese Available for Alr Defense, Aside from the
tma preaently assigned or nt.taohad to ths PVO regional headquarters,

.tharo ‘are mmerous other units and organizations which contribtute o
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Sovict air defemse potentiol, These inoludes (a) the air deferse

Somponcnts of ths Soviet forees abwood, such as the Group of Soviet
Poroes in Germanys (b) the Jatedlite amd Chinese Commmist nir- defonse
forsesy (o) the uir defense sanponents of the Seviot Navys (d) the antie
dromtt artillery assigned to ths Soviet army; and (e) the Soviet
taotical air forees, All of these forces, insofar as their air defense
nisslons are consernsd, ars probably linked with the mw
not subardinate to it, Antisiroraft units of the Soriet Avmy ami

fighter regiments of tha. tastical air forces may not only have losal

air defense missions in the area where they are doplaysd, but may be
assigned or attached to the PVO regional headquarters should the

' need arise, Fimlly, the Sovist oivil defense organization (Pv0),

although under the MVD, is believed to come under the local opera«=
tional control of the PVO-Strany during air attesks. |

THE EARLY WARNIND AND AIR LEFFNSE CONTROL SYSTEM

200 At present the periphersl radar net around the barders of
the Soviet Undon L8 fairly complete, although gaps are belisved to
exist in some areas. Most important areas in the Soviet Far Last

and the area from Muxmansk to Ashkhabad in the Western USSR are

believed to be well-covered by an early warning (E4) network, wvhich

'includea extonsive radar, visual and sonic systems, We do not.vhave

tmfﬁciont intelligence to warrant a firm evaluation of the
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warning system in the interior areas to the sast and west of the
Urals but ws believe that coverage probably also exiats in many of
thase aroas. What the USSR laoks in quality of long rsuge radar
porformance, it has sought to compensate for by the quantity of radars
- . employad in depth, Moreover, from available evidenss the USSR
| App@ﬁik&iy" _ippfé&;i&tcs that the organization for disseninating and
_ aoting upon e‘aﬂy warning date is at least as important as the radap
itself, and has taken steps to back its radar with a good reporting
nyatﬁu ' |
11, The Army, Navy, Air Fores, and MVD all have units to aid
in the detection of hoatile aimram} whish are incorporated im the
mational EW aystem, Alr B‘ofce EW units are assigned areas of
rasponsibility, and integrated into the sestor or ‘regiom nat in
the area where they are stationed. Naval carly warning forcss are
, asaignéd‘area;s adjacent to Haval bases and important sea a,‘pproacheaa
Army units are deployed in areas sdjacent .to important amy field forces
and installations. In the interior of the USSR, the EW net is under |
the operational control of PVO Strany and its subordinate echelons.
12, There ia evidence that the s«:isviet oarly wartiing zysfcm haa

been substantially extended simoo 1948,




indjectes that in 39L§ and perticularly in the last

Pow months of that year the sarly warning foeilities were materially
ineyoased, Furthariave, air warning nets are now in existenss Yint
are gonnected With mjor troop wits, pertieularly in Cermany, oot
with unite of the forses of the Far Faghb. Sush nets wrs o%;aemd
%o pass traffle of the visusl spotting type, mush of it astuad
orseks rathsr than prastise. The numbsy of sush nets was satinated
in 1950 a& ownr mo |

13, There has also bosn a stondy growih in the air warning
netwerk for the Geeup 6f Swviet Cgsupation Farces Gurmany from
autmn of 39LY theough e spring of 1951. Nothing waa Xnem of
this netwopk before I9LY and peobally nams existed. This inoreass

. probably wm@w a greming cuphasis on the air defonss of the
Seviet Zeno. There ia np ovidenne that a fned statie level hag
yet teon reached.

i, Ry July 1950 indicated that
air warniong at&t&m, both wadar end visval spotter types, had

e0n dnatelled in inoreasing members along the perdphery of the
USSR, Aeduding sowe remcle lecalities. By Newember 198), &
pattormod build-up of semondoations fagilisies, partisulardy

.. aleng the perimeter sovured by thsé Tustisal Alr Porson of the Fer
EWm Wittary Distrist, suggested an overalil ammmaiz;a el
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atr defonse faoilities, By April 1951 Share vers indleoctions that
at least four separate aiy warning nets were in existence in the
Far Fastern 'dlitary Distriot. A spesifis mrogram also is believed
t0 bo woll under way to make the FV aapaumm.'a: th Satellites

more effective.

15, Visusl Warning Network, Tied in with ths elestronic
waning oystem is a supplemental visuval-cbsorver network lmam |
as the VYNOS (Slushbe Vesdushnoge Eablywdenya Opevesshahsniva i
Svyasi-Aerial Cbrervation, Warning, and Commundgation somlm}o
It @onsists of two ssrvices: Troops YNOS and VNCS Strany. Troops

VH(?S is erganized primsrily fer the early sonic and visual da‘éectiep
of enemy aireraft to warn trcop units against attasks it le mnm
by Arvy porsennel and farma an integral part of fisld arnies,
Information gollested is also forwerded o FVO Strany. VHOS

Steany plays in the homs Sarridery a rale similar ¢o that of

t0oops VHOS; its poats probablly are mamned mostly by Army psrecnnel,
although in many areas uure are auwxiliary posta mnnodby ¢ivilian

Bomberse

36, VHOS air warning regiments, battniim, and gomperdes are
intopral wnite of FVO Corps, divisions, and trigades assigned %o
YO Strarny. The VHOS eempany consists of nmora of cbearvation
posts (mildtary) and auxiliary cbesrvation units (oivilian), The
mmber of perscrmell aseignad depends o some extent on tm' location
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and aly traffie sxpeated to e ersomtersd. Ths VNS Campany Fost
(colleetion eenter for a dofined sseter) usuvally s 3012 chserwa-
tion posts frem whish it eclisets and £1lters sarly warning
infermation., This information 1o in soow casos @&mondam with
and follows tha sams ghannels ae that received Lyan elegironia
warning posts, aldhough distingt VNOS reporting channsls have also
been identified, To dat&, 650 cheservation posts have been levated
in the USSR, Ths areas of most eoneontrated visval /scods soverage
aro in the west fron the Haltis ¢o the maokmmmtlﬁm
East from Visdivestok to Nikelsswvek, Mcst posto in impectant
coantal and land appreoaches have roughly a four 20 eight mile
pyrosd, The major posts vsuvally have tsams of four & five men,
Auxildery (oivilian) poots are crganized in regions whese thare
are no military pests and are feund in sush lesations as iight- |
housoo, weathsr stations, faresiry stations, oda, Thore is ned
auch ovidensti as to tim extent of VIOS esversgo 4n tho imerier
USSR, although it may be fairly extensive. |

17. The SNIS (Slushbe Nablyudeniye i Svyasi) is the Sovist
Navy ocunterpmrt of the VECS and is used in a elmdlar manme,
Haval gonstal cboorvation posts ars wrganised ii%h Ravy perscomslg
end ks naval radar statiens, send E¥ mmtim to a Naval
Callostion Conter, whore it is integrated imto the reglonsd defense
o mtwarks
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18, Satellits Early Varning Systems. Ths _rowing early varning
net af the Buropean Satellites 48 an extenalon of, and is direetly
tied in with the Soviet oaéw warning gystem. Thile probably handie
capped by insufficient elestrounic equipment and trainsd psrseanel,
it supplsments and fixrther extends Soviet Jetestion eapabilities, |
For exemple, that EW information
fean the Southern European Satallites is transmitted direetly %o-the

Sevist system, Ths Satellite radar net is supplemented by an
extsnsive visual/sonis early warning nstwerk, whish today forms
the prinsipal elemsnt of the Satallite early warning system,
Similarly, Soviet early werning in tl® Far East is extended into
China with a greater prependerance of radar than is now credited
to the Europsan Satellites, The prosent deployment of lnown radar
in China shows eanpliete coastal coverage as far south ag Hainan
with a few installaticng inland around »mpo‘reant dasges o citiuo
‘Much of this radar net is also supplemented dy a visual/ecnis net,
the extent of whigh ip not known, |

19, Pilter Center Fagilities, Information firom early warning

radar and observer posts is solleatsd at mw ard regional filter
aenters, - Tha radar crganis to any fighter divisions statiomed in
QMWauouMmo%muuuum,mmt&ahhnmd |
%o be a command element with aperationsl control of the air defonse
f@a in the asetor or region, Eaeh genter coardinates azﬂ controls
the air defanse operations wndertaken by its lower echelon organisae
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o, sagh of which iz assigned a definite territerial responsi-
Wiity. Fighter intereapt oporations within this area are wsuwally
sontrelled ty the fighter division @ samotimes the oewrpe, mah
are staffod to previde the Alr Sooticn in the filter senter where
NMghter operations are socrdinated with ebther sir defsnse nensvaes,

20, Mthomgh the agtual equipment employed in Soviet mw
genters 1o a0t known, the USSR wng farmdlisr with bath Allded and
Geraan Warld War I syetewn and nelthods of £31ter moln ’?@
ormiemy of Soviet £ilter esabaer fegilitdies seoms Mgh at provsnd
in dealing with amall mumbovs of airaraf, altbowgh the evidsnse
thus for obtained applies to conditions faverabie to the Sevisd
defensed, Ve esnnct estdmtse how efficlent sush faeilitiss would
be in dealing wish lawgs zeole ade atiasks.

fodizetes that ihs nepmel tme lag bolwesn the reesipt of aly

wigndng information by o £ilisr esnter and its veo<bwoadsast {jwe-
pupably after ovalusticn) is sbovd cos to ftwo minwbes. Sisce the
normal time required to wm& an ady wiendng message s aboub
thirty sssonds, any given wir warrdng padic station can tranmul® Fadaw
deteatiom Npm% on four Sevpebe duwring this intorwal. FMM@ of
fiiter aentay oporation appecrs o b emphasised, pertieularly in the
Far Fast. The filter eenbors at noverel sulserdinate Far Bast heede
quarters, in addition %o maintaining nermsl eless sserdination 0@
Fogards all alr warndng setiviides, zre kaowm %o have exshanged arsos
ef rospumsibility in severel lurge seals odr warning exereisey.
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21, The offest of this systen of eontral frem wdti vp threuch
sector to regional contsol peints, has been to alter the Soviet e
defenss systea firom one of defended points as in Terdd War TI, to
eno of dofended erees, This system is move in keeping with the
high mebility (despite its Jimited range) of the prinoipel intere
gepter weapon, the MIG=i5, although Mtrm point system 1is stild
utilized where cmnt:;ated AA doteme; are foud,

22, The reporting componsnt of the EW system 15 onsidered to
. ba euwrrently in a-a idgh state of raadinbaa, especially :lnt!ﬁ'"ariw
%4me and Sakhalin regions of the Far East and probahly also in ths
Caugasus and areund the periphery of Eurcpean Russia. There are
mussrowi reports of rapid and effieient eomiunications betwsen
roder locations, filter eenters, aml contrel points. There mve
besn froquant emell oeale BN drills largely on a sestor bagis,
togother with regularly ssheduled majer drills for the purpose o
 coardinating theso dofense Seetors within the overell sarly warning
systen. Tho aczmmigation and repording dpills also include paxd-
4oipation of tim viewsl obeerver aystem, which evidense indieates
23 Yelfg in a good state of twaining and readinmes in thone arsas
Where it han besn sbeerved. Soms rader posts in the Par Fast ares
are kounh to b mannod twenty-four houre a day. Some indicatiocns
af rouni-ghu-elosk manning have sleo been noted in the Soviet Zone
‘of OGermeny and in Europesn Russia,
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SOVIE® INTFRCEPZOR PORCES

23. Wo bslisve tint Sewist interesption eapatilitiss are
steadily insreasing under the impetus of extensive re-squipment
of training progrems, Almost half of tls operational strengh
of ths Soviet a,ir ferces 18 ocomposed of fighters, and these forges
“are being rapidly re<equipped with jat airerafto The ﬂm
avaihblo for Soviet air defsms include not only those assigmd
“or attaghed to the FIO Strany but also these fighters aaaigmd to
the mtiaal air armies, the Seviet navy, and the Satqliite and
Chinsse Communist air forges not otherwise eommitied. Adoording to
Soviet dostwine the PYO intercepter ferces would be amntad by
airaraft. of these other foroos as may bo re quired, Sewever, ths
abllity of the contral net to absorb sdditionsl fighters might prove
a Maiting fastar. A8 of L Ostcber 1952 the estimuted /0 and &
figtear etrength availshle for air defenso of the USSR, inpluding
Zorges in Eastern Ewopo, Momshuria, and China was a8 followos

Ia PVO - 500 2,500 2,600

Tagtdeal Adr Forges 2,200 | 2,900 5,100
" soviet Navy | 7% 1,200 1,850

KerwaManchuria-China Apea 240 1400 1,640

Europsan Satollite Aly 760 00 1,L60

. pma ' ) .

iS50 8,00 12,850
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2o The IA PVQ@ The operational intersspters st presant imder
ths control of FYO Stwany are assigned %o the Fighter Aviation of
Adr Defense (IA FYO) ans of the chdef subheadquarters of the FVO,
These interaaptare avo crganised inte JA FVO Armiss, which ars
ssaignad o key areas enly, and whose hasdquarters are ‘believed to
ba at Mosoow, I«ananmsd, Kharksw, Baku, and posaibly Chita, Ths |
state of training and cosbat Pesdiness of the IA FVO 18 prcbably st
least a3 Mgh 20 that of otber Sovist fighter units, Ve estimte
that the apmwb’rio end B Btrongt.h of these armies i3 as followe:s
Actis) opsraticpal strength as of 3 Ostobor 1952 is estimated to be
ath.ely 85% of T/0 and E strength, |

‘Desdgnation . Lesation Plston ~ Jet Tobal

19th Pightor Als Avmy  Moscow
' Vmﬂhg Owkig
V, Upal

Mlitory Distrlet 200 50 60

Rddentified Lendngrad, Riga,
| White Sea, Baljie

Mlitary Districts 50 10O hso

et Fighter ALy Arny Carpathiany Klev),
0@!@8&!9 Ta\m’
Nerdh Caugasus and
pary of Tran3 Cawgacus

IAlitary Distriets 50 700 350
7th Fighter Afr Army  Boku Ares %0 sI %0
Unddentified Fighter Ade o
Avmy Central Siverian

Avea 50 80 130 )

WL 2,300 2,800
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25, A ssrious deficdensy of the Soviat air deferse system
appsars to exist in its limited intsrception ‘caiﬁabinﬁes uder gon=
ditions of poor visitdlity. The treining program ourrently stresses
ground sontral intorgepilon, might, and instrument flying, The Soviet ,
stats of training, partisularly in these respects, is not eansidersd up
to US standards, although emphasis has been plased on this type of fiye
ing sincs I9L9. Thare is no evidama sonfirming or @Wg Sighter .
gontrel traimdng against mass or satwration attusmo: Adr Mmc drille
ardl exerelses, which ars increasing both in mumbers and'inscope, are
probably tmmoving the opsrating efficicnoy of the ayeten, but the lagk
of sufficlont quantities of Al oquipment slmost eordainly imposes a |
gsevere handicap on Seviet alli-wsathsr .mming;

26, Taaﬁaal Air Forses. The air forces ewppowding the Seriet
Amay ere organised into 1l tactisal air araies and four Mlitary
Distrigt Adr Forges. Tidee of these araies (the hth, Zhth, and 5%!:)@
and a part of another (the 5th), are stationed outside the bordera
of' the USSR, . The other eleven are deployed in Soviet border arsas. .
Sa niiitary diatxut air Im also have fighter wmits. Their present
estimated 7/0 and E fighter strength is as follova,




Mr Arny T MIlStexy DRGtTIst ™ "Pﬂwm—m@‘m@—&t Fighters Total

ist TAA ‘Belorussia 200 120 320
Yth Poland 50 C 200 250
Sth # Odezsa, Rumania 100 180 280
6th % Turkestan 250 o o 250
1lth 7  Transcaucasus 150 120 270
9th * Maritimes 50 330 380
20th " Far Bast - 350 520 870
12th ®  Transbaikal 300 , o 300
13th " Leningrad 200 80 260
I4th »  Carpathian 300 1o 340
15th " Baltie e 230 210
i7tvh * Kiov 50 3120 170
2iith 8 Sov Zons, Cermany o 660 660
S%th ® Austria and Hungary o= 220 220
MD AIR FORCE TAURIC 100 80 180
MD AIR FORCE WHITE SkA 200 . 100
MD AIR FORCE MOSCOW e @ o
MD AXR FORCE WLST SIBERIA @ o _ oo
2200 2900 5100

27, Obscrvation of the activities of the fighter elements of the
tacticel alr amiea éhawa ﬁhat they devots a comidefab&e proportion
of their tactical training to ground eontrolled ;ntercsét 'proh;émso
This tends to confirm other reports that the tactical air armies are
responsible for intergept_.ing hostile aireraft in their assigned
territorial areas, The probable iassigmeht oi‘ tactlcal eir srmies
%0 the multiple missions of seeking,a:.: superdority, interdiction,
ground support, and nir dafense would ci’eatq a; problen in ca;sa thage
air armies were withdrawn from their present arsas in cvent of wars

| In this case we believe that as the tactical air army firhters moved
forward, IA PVO fighters nmight move in and assume the fighter defense
responsibility in the areas vacated. This would result in a thinning
of air defens.s unless additional IA PVO units were created, as would
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be likely. Another possibility would be for the Tastiesl Adr Armdes

concerned to be assigned addit.iom fighter strength to provide doth
for ground support to the land armles and defenss of their present
territorial areas as well: In either event, some decline in Soviet
interceptioﬁ capabilities might result in the early stage of a war.
The fighter mﬂ.ta which deployed‘ forward in support of the ground
forces would be assigned the missi.dn of providing air defense in

the area between the front lines andthe forward limit of TA PVO
responsibility, amd théir operations in those arcas would be tied

in with the PVO system in the USSR itself.

28. To date only a portion of the IA PVO, tactical air armies,
and Flest Air Force have been re-equipped with jet fighters and a
significant interception deficiungy exists in the presence of 'y
large nuber of piston-engined aircraft in operationsl unite.
While thore is every indieation that all ﬁgh’ber units will be
re-equipped with j,ét typea, conversion training by units now
re-squipping and units still equipped with piston-engined aircraft
will require é transitional pcried of relatively low 2ffasctivencss for
the units imvolved. We estimate that this re-equipment peried will be
completed in early 195k and the transitional training pericd by the
close of 195k, although the IA PVO forees, bucause of their high

| prioi'ity, may be re~equipped somewhat earlisr.

29c Satellite Forces. The Satellite interceptor forces in

Europe now consist mostly of piston-engined fishters, &lthough all
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exgept Albanian have been equipped with limited mmbors of jet

airoraft, Poland at presgent haé the rost effective alr defemss

system« A new alr defense organization, OPL (Cborena Pressedw

Latnicsa) was established in 1950 along Soviet lines. Although

thers ias iittls information comerning coordination between OPL

and FV0, the presense of Soviet military perscanel in command and

staff positions of OPL, together with the regent assignment of jet
alrsraft and modern ground eqxdpménbg indicates that OPL may begoms

a vﬂ@le adjunet to the over-all defense of the USSR. Present actual

fet fighter strength (all in the OPL) 18 estimated at eighty planes,

There is recent ,eﬁdence that similar air defense ‘orga.tnzatibns are

also being established in Czecheslovakia and Hungary.

30. The mtercept capabllity of Satellite fighter unils 1a
cousidere.d negligible against high flying bombers and probably only
fair againet medium and low flying bombers, with the degrea of
effeotiveness dircctly relate‘;i to the viaibintyo The mai:a reliance

for interception of hoatile alreraft rests at present on the Soviet
air force units stationed within thess countries. However, Satellite
.intercelption capabiliti.’es will probsbly increase. |

1. The China-Manchuris-Eorea area eontgina a Communist jJet
interceptor force of considerable size; composed of Ghinase Commu- |
nist, Soviet and North Korean units. The air defense system appéara
to be organized along lire:s similar to that in the Soviet Union |
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itsell and probably is ‘being integrated into the over-all plans
for defcnsé of the Soviet Far East. Available evidence indicates
that for purposes of command and oonﬁml this aréa is divided
grographically into air defense regions. As jot fighter strength

has increased; the dispoaition of Jet units has sprgad generally

from Manchuria into China proper. Concentrations of jet fighters,
augmented by plston-engined untts; exist in southern Manchuria,
the Poiping-Tientsin arca, Shanghai, Hankow, and Cantono These
forces could be used ageinst air #tacks launched across the
foregoing areas against Siberia.

32, Adrfields. Since the end of World War IT the Soviets have
pursued a development program of airfield improvement and eonstructicfn‘
which is constantly incrsasing in tempo. An sirfield improvement
progran is & natural corollary to the ye-equipment of units with
higher-performense alrerafto In the past three years the Sovists
have accelerated development éf & string of airfields with psrmmeixt
yunways 6,000 feet or longer in the Western Satellites stretching
south from the Baltic Ses towsrd the Black Ses, and since the beginning
of 1951 there has been a marked increase in runways 8,000 feet or
longer. The Soviets have also devoted increasing attention to jet
agirfields in the western part of the Soviet Union snd have contixﬁued
to improve airfields in the Moscow area. There has been a steady
development of airfields in the Caucasus and extensive work on air
bases in China, Air facilities along alr routes from Central and
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Eastern Soviet Union to and within China have also been developedo
Steady dsvelopment of alr facilities in i’_.ha Maritime provinces and

on the Chukotski and Kamchetka peninsulas have been indicated, From
the standpoint of defense, this alrfield program providss a network
of bases capable of supporting large-ssale jet interveptor opsratione.

ANTIAJRCRAFT ARTILLERY

33, Soviet antisircraft artillery (AAA) sapabilities have markedly
increased in the past few years, owing largely to the introdustion
of new model guns and fire control equipment. At present about one-
third of the knoun Soviet AAA strength is disposed in the eastern
and weatern peripheral areas of the USSR and is available to }:romt
key areas from hostile attagko.

34 Soviet AAA units consist of two distinet categories,
strateglie and tactical. Strategic antdairoraft artillery, with .
heavy, md.tum; and light guns, radar, aearéhlightss and barrage
gsalloons, is an integral part of PVO Straxiyo it is organized into
FVO brigades, divisions, and corpso - |

35. Tactical antdaircraft artillery units consist of independernt’
divisions and the organie antlaireraft ertillery within ground force
_unite. The AMA division, with a strength of approximately 2,000, is
the basio antisireraft unit snd is allotted to the various fronts,
avwy groups, and armies as requiref;io The axact coxbposition of these
| divisions varies, some having two fegj.ménta of medium artillery and
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two light AAA regiments, while others have one regiment of medium

and three regiments of light wWeapons. Moreover, in the prosent
Soviet Army all ground combat units of regimemtal ad.m! and larger
have organic AA artillery, with light weepons predominating, The
USSR hes approximately 29,000 of the 37 mm. Mel939 AR gunm, and ve
estinmate that at least 18,000 85 mmo M-1939 =nd M-AShL guns are
available, |

36: Tha USSR is engaged in & program designed to strengthen
existing AAA defenses through the introdustion of the new estimated
57 mmo and 100 mmo guns and improved fire conlrol equipment. Theze
now wespona ere probably mow available in moderate c{uantiti.es around
the mogt mpormnt areas. In the Moscow arcs, for example, visual
observation indicates that in the past year an obaolete and inade~
quete antlaireraft artillei'y system has been replaeedv by the emplaca«
ment of at least 216 new guns of the estimated 100 mmo. caliber, It is
estimated that an additionsl 122 new guns are availsble, which with
the remaining 85 mm. guns makes Moscow the most heavily pun~defended
©ity in the world, This heavily defended area has an obter perimster
with a radius of 10 to 12 miles centered at the Kromlin, which
appears to emixfclé the ¢ity, Another ring of guns at a radivs of
five to nine miles consists of some 30 lmown batteries. While the
new mediun AA gun (est., 57 mmo.) has probably now been issued %o |
troops, available evidex:qe doos not permii an estimate as to how
meny may be operationzl at this time. Units employing AA rockets or
guided inissiles may also be available.
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37 Ineressing Satellite sntisircraft capabilities add to the

depth of the eastern and western peripheral defenges of the USSR.
Satellite AAA forces are being developed by the USSR to undertake

- a large shara' of the strategic dofense of the lines of communica~
tion and to provide an outer belt of AAA for sdditional air defense
 protestiono

MILITARY PASSIVE DEFENSE MiASURES

38, Reports and photo missions reveal active gamouflage,
dispersal of equipment, and use of underground installations in
the Par East and in the Isuropean Satellites. However, observers
fyrom Moscow, lLeningrsd, and other strateglc centers of the kuropesn
Russian interior report a noticeable lack of passive defense pre=
gautions in these areas, The types of camoullage used by thas USSR
in Wordd War II and in Korea are indicative of those which will be
employed in the futureo Skillful use of mtuvsi camouflags can be
 expected of Soviet military forceso |

39. Airfields in Kwsntung Province, Sakhalin, and the Far East
generally employ ecarth revetmunts for aireraft, large dispersal
aress, uixdergroxmd storage, and protected repair shopso The 2ith.
Tactical Air Army in the Soviet Zone of Germany has prepared dispersed si
craft revetmunts and conducts frequent air alerts to provide real- . |
istic training. In Hungary and Bulgaria, it has been reported that
underground wartime command posts and filter centers have been
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ronovated, Future military faeilities will rebably inslwis aube

-

teprancan construstion, psrhaps including alreraft hangars.

40.  Passive deferse indostrination in most of the Soviet
military forges in peasetime appears %o be 1imited to that miwel.
through basie instrustion and from field mamuals, Defensive as well
as offensive ehemieal warfare :lnnruenan is pwvidad in short

sohool coursss for most Seviet Mﬂms and NCO®s, There 18 no
surrent evidn‘ms of instruwstion in troop wirits regarding blclogisal
warfare, but it 18 believed that there is a diseernible trond toward
the expansion of officisl military inetrustion to eatrece defense
against atamic and germ warfare,
SOVIET NAVAL AIR DEFENSES - ‘
e ——

k1. The air defense preparations of the Soviet naval fawess

are oonzistent with the primarily defensive role of tha bulk of tho
Soviet Navy, Operating eloee inshore around large port areas;
Sovist fleet units with their early warning radar.and antisirereft
patteriss, are ispartant ecaponents of the overall air defense
system, All fagilitiss of tho variouws fleets, such as airgvaly,
radar, antisireraft batteries, and ocemurdeations s:_m.m are
probetly orgamsed undeir a Chief of Stafffr Alr Defenses, Since
oseh of the six Soviot flects has its om air fores, it can b2
agsumed that oach flset is crganised go a8 to fully utilize all its
fagilitise for air cicxeme in its respsstive ares. |
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L2, Shore-based daforse against aerial attael on esugtal
arcas is aleo o navol respunsibility. The arsas where the Nawy
apparently has primary air defernse responaibility are the Thite
Sea, the Baltie Saa, poréicns of the Elagk Sea, *?.haA Port Apthwwr
area, and ths Russisn eoast between tha Korea<USSR border amd S0
No latitude, Ths areas of greatest congentration of naval air
defenses in tha Far East arve Viadivostok and Port Arthur, Naval
aireraft would also be available at Sovetskaya Gaveh and in
southern Sakhelin, In soms cases when US airerafd have been .
inter¢epted, as in the Baltic, Black Sea, and Far Fast aress, a
gh degras cd‘ oombat readiness has been demonsirated,

b3, The estimated T/0 ard E strength of tho naval fighter farces
as of 1 Ostcber 1952 1s appreximately 1,850 aireraft, an estimated
2,100 of wiieh are jets. Ths fighters of the warious Float Ar Faroos
were estimated $o be distributed as followas

Plsten Jot Pobal
h%h (Southg Baltis Fleat - 300 120 2D
8eh {Merth). Badtio Fleet 100 80 180

. Nerthern Sea & Fleet o & 230
Hask Soas Fleet 100 200 300
S5th Fleet ., 30 160 760
Yth Fleet 3/ - 160 150
TOTAL 750 1,100 1,850

3/ Unimom numbers of pistoneenginsd fighters ars imom to bs still
= operating in the 7th Fleet.
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The fightey intercept capebility of these various £lest air fwrses

~ has inorosssd sonsiderably during 1951 with the progrem of conversion
from scnventiona) to jeb fim;tam, 'fhia’ program has besn accelerated
during 1952, and we estimate that fighter units of Naval Aviation
will be sntdrely Jet equipped by mid-19%h.

his Soviet naval air defanses mwe not only the faoilitiso
of naval vessels sfloat and thw naval air forges, but also & network
of gcastal radar stationsg, supplemanted by the ship-based radars,
ard oboervation (VNOS snd SNIS) posts equipped with sound-ngvae
mplmms searchlights, and vigudl observation equipment, Since
the Soviet Navy is also responuible for coast defense, it controls
meny shore-busad AA batteries. HNaval AA units equipped with 37 mm.
end 85 mm. gms have beon idemtified. We estimate that about onge
third of tha tcbal mmber of Soviet naval psrsonnel are, iz ane Wy
or ansther, a part of the air defenss system,

k5. At present the Baltic area and the Far East area arcund Port
Avthur and Visdivostok are the most heavily defended fleet areas,
The relatively light defonses of the long Axetie and Hewthern Paedfie
Coast aress undoubtedly sre a reflestion of a confidence in matural
 chstacles, plus distance fros ths population and industrisl oenters
¢ the USH, to yressrve thase areas from severe enewy attack,
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Léo There wiil probebly bé a steady increass in maval VO
strength throngh 195, reflecting the ssme type of increass in
the Soviat Navy gemerally. It is not axpested that the size of
the fighter somponent will expand substantially but the ecaversion
to Jot fighters will contimue. Ths creation of a separate Naval
Wnistxy of 1950, the naval uilding progrenm, the appointusnt
of the wartime Nawal Commdosax mmwvmmmmmin
2951 a1 point £6 increasing enphasis on maval defenmes.
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APPENDIX C 0 SIE-5
ECONCMIC CAPABILITIES OF THE USSR TO SUPPCRT TTS AIR DEFENSE SYBTEM

do Airmft 'me Bavut aircraft indnatr:l, vhich vas amnnﬁy

given a high priority poct-ﬁorm War IT mission of dcvelopins a highe
'moa, high-altitude interceptor, vas prodicing opersticnsl wua»
ties of Jet ﬂahmn by mid=1947, end by ntdalgw had produced the
prototype or the MIG-15. BGince the principd meto-»air det«m
vespon for the years :952.51; vill still be the mmmmormw,
nutmumtmmmxmmwmotummzmmam
of its umm production fecilities to producing mempton for
the detense of tlis Soviet Bloe, Total production of Jet. ﬂghm |
in 1952 1s ecotinated at 5,000 adreratt, MIG-13°s or ur:am theveofs
Jet fightar production for 1953 18 enttuted at 5.500 nrcran,, and .

195% production at 6,000 sircreft. | .

2, We estimate that st lesst eight final assesbly ;mm.

- posaibly more, are umntlv profueing MIQ-19 tmm {at a am of
approxinitely 59000 per, mu-) and that sdditional ucm« m .
omod in md“@m commonante for this ttghur In cmt onl.y
one plant (possibly two) e presently knovn t0 ve ;mdncug medium
boubers, while three pxut_- are mmcingsl_isht Jet _bmero, in |
termn of atrfrane velght, Set fighters produced in 1991 emousted

to en entmud total of 23,308,000 pounds vhile bc@eu of ail.

types totaled 23,291,000 pounds. It is unukelr that az.m-m
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plant capacities will be incrsased matex'ialiy between now and 195ko
The preaoni; capacities would be first .expanded to thelr maxiwmim,
should this be gonsidered necessary by the USSR. iven allowing

for the production of other alreraft, the present Soviet airframs
indbstry has the ‘plant capacity, utilizing present models, to
produce an estimated 20,000 fighter aircraft per year, although

it woulc require at least two years to reach this rats. Ths
present e;i,rcz?aft sngine industry would probably be nnable to meet
such & requirement, but there is soms evidenos that an expansion
is under ways | |

3. Excupt for certaln potentislly scarce materials, the use
of which can probably be minimized by modifications in deslign, the
supply of raw materials for aircraft production is believed adequate;
likewise, there are no serious limitations in the quantity or guality
of technical personnelo |

ko Electronics. At present, the capabilities of the Soviet
Bloo electronics imndustry appear to be sufficient to support,
extend, and over a period of time modernize en early warning systen,
28 well as provide UHF and S8HF fire control and airborne equipment
for the Soviet alr defense system. In addition to the Soviet
electronics industry Hungary, East Germany, and Caechoslovakia
also produce considershle electronic equipment. It is considersd
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that somewhat over half of the Soviet Blos 1951 produstion wes in
raday ~ especially early-warning and improved fire-conircl and
airborne typsa. Although the electronic industry has been
operating at effective capacity, a small (purhaps 15%) inorease
in nilitery output could be reslized after a short time lag
through the gurtailment of civilisn radio manufacturing.

5o Expansion of electronic plants has taken place through
1951 in the USSR amdl S#tellit’es, and 13 e@cted to continue, It
is estimated that the total electronics industry output of the
Soviet Bloo ¢an reach 150% of the 195) rate by 195h. Fimm
evidengce on msny aSpect.s of Soviet alectronics pmductimi
capabilities 1s lacking, but we believe that these capabilities are
probably great enough to pmovid_esv {s) ground radar_ for early-
warning, GCI and fires control; (b) AMA proximity fuzes; (c) missile
guldance and (d) sirborne radar, in sufficient quantities to meet

most critical air defense needsa

6o There are no serious economic limitations on Sév:).ai
capabilities for the manufacture of elcetronic alr defsnse
materiel in the fields of power or most iypes of basié plant
naghineryo Iﬁlt:a}wanrm::9 the Soviet Blec i3 at present partly dependent
upen Western sources of supply for speeializ:d critical production
matorials such as ductile tungsten and molybdenum fabrications,
diamond dies, good mice, ard thin capacitér paperc Thic;a“'(iSSR is
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taking steps to reduce this dependense which will probably decrease
through 1954 '

7o Ouns and Amanition. During the psak productive yeara'
of Wordd War II, about 25% of Soviet gum production oapacity wae

utilized in the produstion of antiaireraft guns. In 19hh, for -
éxample,, the USSR is estimate fo have produced 121,000 pleces of

all celibera, of which 22,000 were AA guns, The estimated rate of
current production of AA guns of al) types is from 2,500 to L,000
per yeaf.', including a current production of at lesst S00 or the

new 100 mm. guns anmally. The presemt capaoity of Soviet weapons
and mumnitions plants, without physical expansion and withou
1imiting other produsction substa.atiallh 13 estimated at 6,000 to
8,000 AA guns per year. It 1§ estimated that capacity to produce

.AA gu.na. of all calibers could be inereased to at least 25,000 and
possibly to 30,000 guns per year; although this would require an all-
out effort. Any ourrent limitation on the Soveit AA gun production
and utilization is probably atmsutme tos (a) the relatively
lower priority asaigned. to this‘pm_gram; nnd. (b) prescnt Soviet
inability to provide adequate numb.rs of offective antiaircraft
fire-control instruments. There is evidence to indicate that thia
latter limitation is being overcome, |

8. The Soviet Bloo appears to have adequate raw materials and
plant capacity for the production and maintenance of ammnition
supplies. During the three years ending in July 1945, for exsmple,
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the tssn produced art.illexy ghells at an ¢stimated rate of 225
million per year. Based upon eurrent production rates, plant
capacity and stockpiles, Soviet amunition production capabilitics
appear adequate for any contingensy durin: the pericd of this
ostimate.

9o Although little is known sbout actual output figures,
evidenge indicates substantial existing Soviet production of
rockets and rocket propellants and explosives, some of which may
be of AA types. The USSR is capable of substantially increusing
rocket pmducﬁon rates; including AA types. |

10s Thers are no eredible reports of the pmduétion of AA
guided missiles, However, there is evidenco thet the Soviets
héve a development program based upon German VWorld Wer II exper~
ienoe, If the Soviets develop satisfactory missiles, we believe
that they will develop a sipnificant produc_tion capacity for such
mssiles betwsen now and 195k. |

12, Technolegical Capabilities. Despite the growing pool of

expeﬁenced Soviet personnel at iha product engincering and supere.
visory level, technical personnsl continue to be at a premiums It
mast. ﬁhua be difficult for the USSR to meet the demands for teche
nical persomnel for nsw or expand.d pmdhction progi‘amso The
zfesultiant effect upon Soviet technological capabilities has been

reduced, however, by utilising foreign accomplishments and by




standardizing requirements and designs, Higher emgineering and

technieal schools im the USSR have also been graduating well-trained
students a2t a rate comparablets the US. In addition, many memu-
facturing enterprises have established extensive on-tha-job t.raining
programs for junior engincers; teshnicians, and produstion super~

visora,

12, It has been argued that while Soviet techmological capabili-
ties, in terms of trained manpover, may be adequate in the field of

| advanced basic‘ research, these capabilities are limited in the field

.of rvducing ideas to practice. However, this does not appear %o be
the case in those fields of endeavor reseiving priority government
attenticn, Moreover, in those iﬁﬁustriesAreqpiring a high degres of
technology, general simplicity in product design is evident. In

view of known quantity manufacture of some very complex products,

this Soviet tendency to avoid complexity is believed to be a result
of polloy decision, rather than lack of ability. In any case, the
resultant effect is to considerably incresse Soviet industrial

. capebilities for mass production. More recenf eyaluationa{'{ of thé

products end nmethods typical of the Soviet‘engineering industries

have provided frequent examples of excellent product design, efficient

tooling and the use of .good modern plant machinery. This trend,

notable since 1947, is inconsistent with limited ability to reduée to

practice. Therefore, we conclude that the USSR does not face a

major handicap in the shortage of technological sld.lls needed to

suppord air defense development and production programs, provided
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that the alr defense pi-ogram« continues to be given a sufficiently
high priority.
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