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I, Special Classification of Ceriain Sections,

The following sections are specially classified
"ERGPRIFTARY INFORMA TION-CONFIDENTIAL®
t. ITI B, p. 16: wolghts listed for the F<86E in the table,
“omparison of the Meterisls Input Requirvements of the USAF
P-B6E and the Soviet MIG-15*
2, II1 G, p. 17: table, "Airframe Bill of Selected ﬂamﬁals for the B-297

3. III D, pe 18: lst table, "Airirame and Bills of Materials lleights of
Selectad US Alrgrafi®

Lo I¥ C. p. 28: last sentence of 3d paragraph and C1l through 6 (pp.28-30)
%, V¥ L, po h8: L1 through L and 16 (pp. LB-49)}
25X1A 6, Figure 15, following p. L9

II. Textual Changes,

1, list of Illustrations in Table of Contents, Figure 6, line 2s
for Board read Purean

2. II B, 2d par. beginning on p. 6, line 6: for Board resd Bureau
3, Heading of Figure 6, following p. 10, line 2: for Boord read Bureau

o III B, p. 16, 3d par,, line 2: for two Soviet MIG-15's in question:
read the Soviet MIG-15:

5. III B, p. 16, footnote ¢ to table, line 1: delete Crashed aireraft,
sight uvnseen; and for based read Based

6, Figure 10, Map, following p. 16¢ delete the plant shown on the
Kaxmhatka. Paningula.

e IV A, peo 21, hth par.: for centrifugal-blow read centrifugal-flow
8. IVD, p- 31, line 2: for Board rsad Bureau
%% V€, pe 35, line 3: for is no read may be some

i0. Appendix A, p. 5b, line 4: for Board read Burean
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Thiz report is a provisional working paper vhich has been lssued as &
preliminary suvvey of the information availsble on a continuing projects
namely, to estimate on a detailed bagls the imput requiremente of the Soviet
alrer:fs industry. Thees estinates will be derived from informatlon on the
total input vequirements of the Soviet econcoy in relation to Soviet re-
soureece and will cover manpover, materials, technelogy and aquipment, and
econonie services.

43 @ provisional working paper, this report does not provide the ostimatos
toward vhich the contimuing project is directed. The prineipal purpose of
this peper s to provide o preliminaxy expositicn off resesrch to date on his
provlen to serve as a basis for discussion so that those persons having lmov-
ledge of the industry who might be of zspistance will be aware of the problem.
Thay nay assist in its best solution by suggesting further avemes for ip-
vestipation or, in the case of intelligence personnel, furnish some of the
information required.

In Section 1I, "Methodology,” an sttempt is made to set forth the variocos
formilas walch con be used in estimating the output of the alreraft induetzy
from which in turn the input requirements cen be estinmated. These formaias
for ostimating production fall into three brosd patierns: {a) the rough infex,
eatinnting the cepacity of a country to produce glreraft from & ratio of air-
craft produced per year per :illion of population; (b) the semidetalled ap~
proach, applying to informition on the £loor aree of factories a formula giving .
pounds of asircraft per month per square foot of floor area or applylng to :

wployment data an estimate of peunds per month per direct werker; and (o) the
detatlied spproach, estinating ocutput from inforastion available en 2ll of the
faetors involved in production. Varlous mesms of cross-checking the accuracy
of production ostimetes arrived at by these several formulas algo ave outlined.
Thic paper doss not, howewer, attenpt to eveluate the varicus nethods or to
indieste which combination would probably provide the most satisfactory data
for CI4 objoetives.

Section III, "Materiels Input Nequirements of the fSoviet Alrfreme Industry,® i
pives a comparison of the materisls input requirements of 1o captured Soviet . ‘
MIG-15 jot fighters and of sinilar US airerafl and of a Soviet bomber, probably
similar to the B-29, If the applicsbility of such requirements to the Soviet
alreraft induatry as a whole can bo determined, a basis om which to ‘agtinate
the vaw matorlels input requirements of the industry will be estatlished. No
attempt 19 made Yo estinate requirements for a variety of Soviet adroraft. ;

In Section IV, "Materials Input Requirements of the Soviet Adrerat EBogine
Tndustry,” the discussion is confined principally to an analyals of the requirve-
memts of two types of Soviet cenbrifugel-flow turbojet emgines, parts of which
have been svailable for oxamination, and of ome US reciproeating engine vhich
is belleved to be the model for the major Soviet engine of this type.

Section V, "Morpcwer Imput Regquivements of the Soviet Mroraft Industry,®
d1scusses breadly the situstion of lobor in the industry. the available lebor
supply, goverrment ecntrols, labor relations, welfare and morale, skill and
training of workers, pay system, stc., ag gensral backpground for the specific i
problam of estimating from man-hours imput the gpecific rates of production of I
various types of sireraft. Definite estinates of this kind will be part of
the eontinuing preject to deterrine Boviet input requlrsments. The only sstie-
nates of man-hours given in this paper arve limited to spme statistica on us
siveraft, wadch can be used in working out swmparative estimates.

Section VI, "Provigional Feld Collestion Fequirementa,® ontlines soms of t
the more uwrgent raquirements for the collection of specific information in the |

field, :
CONFIDENTIAL
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UT_REQUIREMENTS OF THE AIRGRAFY INDUSTRY
GF_TEE USSR ]

;
-

. Jotroduction.
£e Zxoblem.

To set forth in detell the input raquirements essentisl to the
profuetion of alreraft and alveraft engines by the USSR as derived from
informstion on over-all Soviet econcmie input requivements In velation
to Seviel resources, ineluding manpower, naterials, machines and methods,
and economic gervices.

E. Purpose.
To establishs

1. Possible upper limite to inpﬁ’:'; reguirements of the Soviet aire
eraft industry, aseuming that lower limits are provided by aly order=of-
batils intelligence. ’

2. Soviet input capabilitios and vulnerabilities applying to the
alreraft industry in the USSR,

Zs Gaps in present informetion on these ipput requirements that
may be £illed through possibly new, and certainly improved, field collection
requirements,

4. hn improved intelligence methodology spplicable to the Soviet
sirceraft industry,

5s The impaet of input requirementis of Soviet alroraft industry on
affected areas of the over-all Soviet eeonomy .

CIA/ER Project 38-51 PR-8
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I, lgthedology.

ils study of methodology is not a Pinished product on the methodology
applicatie to the amiysis of an alrvereft industey. It is merely a progress re-
port or a first approximation. It atbempts to outline the problem and to set
forth present knowledge andl defleiencies. Athough spplizable 1o the alrevaft
industyy of any comtry, the following mathedology i sot forth with perticuler
rofercnce Lo the airereft industery of the USTH,.

Po CGonrge-throngh-Detailed Aporosched.

Lo Roueh Tedex.

A rough index of productivity iz the ratio of alreralt produced per
vear psy mlllion of populaiion. Data for the US, the UK, Germany;, ltaly, and
Pranes (during World War I and World War I1) are shown in the following *ebles
(see pletied date, Fig. 1)s

Yorld War 1

Meocizom Production

Gountry ~Fouletlon Rate .. ~indgx
3 102,962,500 1/ 25,000 per year 2/ 243
Gormarny 67,800,000 3/ 18,240 per yoar %/ 5/ 2048/
Teely 36,700,000 3/ 6,840 per yeor &/ 186
Vrance T 40,000,000 3/ 35,000 per year 2/ 7%
[158 42,000,000 b/ 3/ 45,400 per year 7/ 985

&/ 1f the trewd had continued to 1910, Ui fisure would be 530,
b/ Tmpland, Scotland, and Uales.

Worldd Vay 3%

PR

Cowtey wboprlation Meachmam Bate T S

75 120,000,000 3/ 309,404 per yeaxr 8/ 912 g/
Gornany 86,690,000 3/ 50,400 per year 97 582
Ttaly 45,700,000 3/ Bedng obtained 10/ Being
3 : obtained

Prame 435%00,000 9,600 per your 230

1S 48,000,000 11/ 26,800 per yssr 12/ 600
TR 200,000,000 43,200 to 53,700 216 to 268

per year 13/
dapan 72,700,000 3/ 31,200 per year 14/ 429

:,7"" Plonned protuction was 1,260 airerast per yeor per million popuiation.
b/ Plaaned production was 970 aireraft per year per milidion population.

‘ The following concluasions con be drawn from the sbove tableas

a. The provalle upper limit of production is sbout 1,000 aireraft
por yeur per million of population. This baw been rssched by the highly industrdi-
alized eountrdes, ihs US, the UK, and Germsay.

b. The rate of build-up 4o the upper Llmit cannot be much greater
than 4,000 aireraft per month in 1 yeer. In uviher words s b0 reach 8,000 aireratt
per wontll, starting from zero, it would tuke at leash 2 years for the most highly
organized irdusiriel couniries.

¢, Txamivatdon of UK end USSR curves for World Wap II {(Pig. 1) shows
a flsttening at the top of tho curve., Mathemsticsl Anvestigation proves the
susplelon that thece limes ars the result of an "80-percent lav® (see below) ot

5
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vork. Ia other words, both countries had resched s pesk of produetion. This
peak may have boen planned or it mey have becm the maximun ecspaciity. The UK iine
may have been held down by bombing. This matbter could be pursued forther.

d. The rapidity of recovery frum bombing, zs indicated by the Germen
Yorld War II ourve, is ovideni.

e, Uther possible indexes shouid be explored. The rate of build-
. upshotn by the curwe of Flgure 1 should be ruriher Investigated. :

2. BSepidetailed Avproaches.

a. Eounds per Month per Sewave Toob of Floor Aree (Fig. 2).

This methed has been examined in Souree 15, vhich assumes that
floor space, sirframe weight, and date of stuxrt of production are kaoun.

1) 1In Source 15 a "build-am¥ curve is arrived at statistically
and assigned s “degres of confidence.® It wonld serm desirsble to pursue this
farther in an effort to ascertain the engineering reasons for the spread, Souree
16 rertions that for 86 World War II factorics in the US, the UK, Germany, and
Japati 2 bulid-up time of from 12 to 18 momths is found. This ig gubstentiated by
Seurce 17, and the ourve mey be fitled by the Gemperts curve, ¥ = ka X, or pre-
ferably the Pearl-Reed curve, y » k/(1 & ¢ 2 “ WX}, 1In the Peari-feed curve {elso
known as "loglstica® or "pogulation growth® curves), "b" contrels ths stecpness of
the curve, and "a® shifts it sideways. The index B w 1/b is suggested, ard it is
stated that for the UK "B averages 5.73, varving from 4 to 8.5. For the Us, "p®
averages 4.7, verying betiwen 2 and 9.5. The German "B? wae 3.57, varying between
2.5 apd 5.5. Ovvicusly, a low "B" value, or rapid bulld-up, ic desirable. {(in the
abova aguations, .

¥ = aircraft per moath,
¥ = yumber of months, :
k = Poak mmber of aireraft per month.)

Correlation should be sought between these values and those for the buildenp in
Figure 1.

(2} In Sovrce 15 the figure of pounds per square foot per month

is likeuise handled etatistically. Floor spaces will vsry according o thoir con~
tents. Source 18 mentions that, out of a toial of 52 aireraft plants, 15 have a
foundyry, 4 perform discasting, 8 perform forging, 24 have eleetroplating faeilitier,

9 have galvanising facilities, 33 have heat-treating equipment; 15 use automatie
screv machines,; 51 have machine shopa, 35 have tool end die rooms, 23 have a

pattera shop, 32 perform plate or structursl fabrleation, and 43 perform stemping.
blanking, forming, and dvawing. In Source 19, rativs of produetion floor space to <
totsl Tloor space are given 8s follews: finel assembly, 58 porcent; metal febri-
cating. 55 percent; and aubassenbly,45 percert (for no subeontracting). °

v Source 20 gives 41 percent, 2/ percent; and 35 percent, res-
pectivaly, &8 the dlstribution of the total erea for the smme fumetions. Source
21 eites, 8o general standerds for office spase, the followings

Sonare Feel
Exeeutives 300
Department Head 150 te 250
Division Head,
GChief Clerk, ote. 75
Stenographer ~gsecretary 50
Clerical ork 40 to 50

Frem Scurce 22 the figure of 150 to 200 squars fest of flocr
ares ver person is given, A further breskdown in the case of World Wear II UK
plante iz as followss ’

TOP SE€RET
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Storss 12 o 16
Subassembly 20 to 25
Deotail Fabrication 18 to 20
Eraetion and Flight 15 %o 25

Offices, Services, ete. 14 %o 35

Source 13 indicates that the floor arce per person in Gerpany
was 70 to 230 squave feet, with an average of 140 squere feel In important plants,
and in 20 U8 plants from 80 to 194 square fest, with an everage of 130 square feet.

Sourca 17 for 22 plants quotes walnas at frem 0.36 pound to
1.35 pounds per square foot per month, with an average of 0.66 pound. A similar
sprecd 1s reported in Source 15. The vardation of output is great, soms of the
reagons baing a3 follows:

{a) The gumber of shifis wust bs exploved from the point of
view of US industrial figures and from the CIi Industeial Register. The data on the
1S eovld no% bo correlated in Source 23. A method for meking sllowances for this
factor wust be developed. Source 13 auploys a factor depending on shift-hours snd
punhor of shifts end s ossentislly a sum of the ratlos of the shiftehours to the
main shift,

(b) The degree of subcontracting iu the USSR as compered with
the US nust be ascez't.s.ﬂned in ordeyr to provide faels upon which a correction te U8
data nay be based. Then a wmethod of correction must be selseted. Source 24 uases
a methoed for ealewlating esployee allowsnses for subeomtracting, vhich might be
adopied and refined for floor areas. Thiz methed is based on the sssumptions that
the laber force can be divided into three segments (direet fectory, ludirest factory,
and adminisirative), that the mumber of adminisitrative workers is independent of the
degras of subecontracting, that the nuber of dizveet factory workers is dlreetly
proportionsse to the smount of subeoniracting, and that only half of the mmber of
indicect factory workers veries vith subcontraeting. Source 19 presents some ourves
on the yeresntage of area ntilized for various operatlons, ss a function of sub— )
contrasting (Fig. 3). The soursce of these curves should be sought in order to ﬁ(
determire & dogree of ¢onfidence for them. The method used in Source 13 should be
ascorhained and evaluated,

i

(¢) Snare parts Peilt must be checked for the USSR as come
pared with the US, and allowences must be worked ont. It 1s mentioned in Scurce
20 thatnoms plant departacnte may build no spare pavbs, while others build more
than thedr share.

e

(d8) Methods of aasewbly and thelr effects should be investi-
pated., Souwcce 25 mentions thet aireraft in which the wing and fuselage are mated
In the last step recuire less floor aren than those in which this sssembly is medo
earlier.

(e} : Rejeets will have an effect smé should be checked.
Sourve 26 meontiona an over-all rejection rate of 20 percent for the USSR, Source
27 indicates that US prectios is to Limdl rejests to from 3 %o 4 percent for sheet
metal perte, 5 percent for machined parts, end 5 persont for pressed and hapmered
parts,

(£} The degrse of insveciion can have about 10 percent
effers ¢n production per given area, accocding Lo Scurce 27. There are some ine
dicatiors of poor ingpection inthe USSR plants 26/ end contrery indications of
rigid irepestion. ,g_sj

{g) Sigrage guece has been considered Lmportant In view
of poor USSR transport facilities, 13/ but there are irdications that US plente
need up to 90 days!? storage space avaeilsble for raw matoriala becauvee of the
quarterly sllotment system. 27/

(n) With vegerd to paterials. of consirugtlon, Sources 27
and 2% indisate that Soviel uee of 24 ST alunimm alloy mey permit fighters to be

prodm"'ec from 5 to 7 percent faster then US aircvaft, vhich are constructed of the
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2, Textuel Changes

12 December 1951
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SECURLTY INPORMATION

I, Special Clesgification of Certain Sections.

The following sections ars specially classified
YPROPRIETARY INFORMATION-CONFIDENTLALM ¢
1. III B, p. 161 woights listed for the F-86E in the table,

"Comparison of the Meterisls Input Requirements of ihe USAR
F~86E and the Soviet MIG-15"

2, III G, p. 17: table, "Airframe BLll of Selected Materials for tho Beggn
32 III Dy p. 18: 1st table, "Aivframe and Bills of Materiais Weights of

Selected US Alrcraftt

bo IV C, p. 28: last sentence of 3d paragraph and G1 through & (pp,28-30)

5 VI, p. IB: 11 through h and 16 {pp. L8-49)

N
a

25X1A Figuore 15, following p. L9

II. Textuzl Chenees,

/ 1, list of Illustrations in Table of Contents, Figure 6, tine 21
for Board read Burecau

J.?/ 2. 1II B, 2d par. begluning on p. 6, line 6: for Board read Bursem
«"3s Heading of Figure 6, following p. 10, 1line 2: for Boord read Bureau

o III B, p. 16, 3d par., line 2: for two Soviet MIG~1S's in guastion:
rasd the Soviet MIG~15:

/8o III B, p. 16, footnote ¢ to bable, line 1: dolete Croshed airveraft,
olght wnseen; and for based read Based

? 8, Figure 10, Map, following p. 16: delote the plant shown on he
Romchetke Peninsula.

\//' IV A; pe 21, Uth pares for centrifugal-blow road centrifugal-Llow ‘
» \/Be/ IV D, p. 31, 1ine 2: for Board read Bursaw
‘9, ¥ C, ps 35, line 3: for is no read mey Le some

,/m/., Appendix A, p. 5h, 2ine hs for Board read Bureau
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37 irdicates that even for relatively sirple functicns, such se telegrapky,
touck. typing, or mirror drawing, the prachice curve likewise exhibits a type
af "Elwparcent trend? wllbout changs of equipment or metheds, Source 24 points
out {hat, as 8 mempower sheortage comez inio existonce, waskilled labor is used,
wxl the slops of the line msy actually reverse. "laber flow time" is cons
midereds for instance, parts built in April may be vsed in an aireraft that
ney rot be completed wntil June, btut fluzi assawbly work dene in Jume oan be
ecunted 1a June deliverdes. Therefore, 3-montk aversges are uged. The index
. Tor (ovober weuld use empleyment and subzontracting as of Auguat, with sverage

: acesytances for August, September, and Ociober, Sourse 27 indicates a flow

tive of from 60 %o 7C days in ths US,

(4) The assumption of sirfreme welght being eveileble hes been
maile. Evidence points to general employmeut of an arbitrary percentege of gross
wiighbt. ' There is no ovidence as to how gross weight is letermined. Figure 4
incieates tha poseible spresd of ratios of eirframe to gross welghts., Examination
of tre MIG-15 28/ seems to imdicate that previous airframe weight estimstes Ry
be ar mush as 20 percent off. This mesns a 20-pevcent error in production
estirates. It would seem possible to isolate parsmetsrs affeoting airframe
woight. This has been irded in Sources 38, 39, 40, A1. 42, 43, avd L4. Souree
43 gives gemeralized date with information for prodioting degree of econfidence,
In mest cases, 1t has boan found necesssyy to kmow the gross wedght and design
load feciors, 63 vwell as the physlcal d&lnonsions w- somotines quite detailed o
of the aireraft., BSource 45 ip an effort Lo generalize the welght problem but
is med vory successful. Most design offices have their own methods of sgtimeting
welght. Thia problem requives investigation to pirovide & roasonably accurate

wotlicd vadeh will employ evailsble parvemeters.

: (5) The assumption is mede that floor space is known., Source
13 gqrotes maay floor spaces, without decumentatlon or souree. There is cld 25X1C
paotegraphic coverage availahle for o limited mmber of plants. There are also

.25X1C  Imdueteial Reglster reports on other plants, but it is extremely difficult
dntermine from meny conflieting reports just what each plams L »
25X1C of Industricl Register data is being made to aseertain "
) LO0F ATeS ¢ 1f possible, to determine what iz on the floors. Coneurrently,
- U5 deta of similer mature ave being obtained., 25/ ) :

be  Poupds ver Month pey Direeh U .

Pourde por month per direct worker (Fig. 5) is a second
roasible semideteiled methed of attack. The main question in this mothed iz the
doterminstion of the murber of direct workersa and the total mumber of workers in
the Soviet alreieft industry and to establish the ratlo betwesn the direct apd o
the total workers. In order %o solve this, there is conciderabls informaticn .
available. However, the date doe® not plot smoothly, and scme method showld be S~
Fonnd Yo pull the plotted points together. Souree 46, for example, gives the
Tollewing date for all Soviet menufrcturing industries:

228 193 193, 19% 1937 1942

Days pex Year of
Abgenteaiam , a 5.96 0.67 1.05

Porzentags of Direct '
%6 Total Workers 85,7 78.8 7.2

- Vacations aversged 14 days per yeoar in peacetima. Source 26
nentions vacations in the aircrafy irdustry %o be 12 days per year plus 2 days
for each § years of sorvice. Source 47 gives scme evidence in the following
teble of the ratio of direct o total workers in the Sovieb airoraft industry:

TOP-SEGRET ,
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Distribution of Vorkers in the Soviet Aircraft Industry

- Pergeui
Plegework Pay Annmual Pay-
8 84 48 10
o o B¢ Come . Se I'nspecm
Type : 3o P tuy 4. Mot pletely 6, Out- 7. Spe- tors, Sei-
of 1. Une 2, La~ Qualified Completely Quali~ stand~ ciali- up lien,
nork skiiled borers Laborens (Guelified fied ing zad ata,
Flight '

Test o 0 0 25 28 © 38 16 o
Assembly 0 20 20 20 36 10 0 0
Asgambly ' .

Rivet Hsle 25 30 20 18 5 Nodo Wohia
Fitting _

and . .

Vielding; 0 ~ 10 23 » 3B 26 10 4 0
Shaat

Lstal Tohe 15 20 20 30 10 Holo Nelo
Yachine

Shop ] 10 30 30 18 10 2 {7) 0

Source 48 gives some evidence of the retio of direot to in-
Qivact workers in the US airoralt industry as shown in ths following table:

Distribution of Vorkors in the US Aireralt Industry

Grodes of Torlkers .
T X A58 ITTEIIITW

———— ———— e

Perceat of S _ ‘ : o .
Totel . l.&4 1.2 2.8 a7 2.8 8.5 21 12,1 32,6 13.4

Rourh
Eguivslent
USHR Grade
irber &/ 8 7.8 8 5 % 4 4 3 3
- Approzirate l
US Parcantage )
in U3SR Grade 50k 48.6 4D
8/ Datermiued by lnspection. -
| - " The indicstions are that the US has a lower concantration
} in tlo skililed brackets than doos the USSR. This conclusion is deper.ent on the - . s
| sccuracy in compering US and USSR grades. Britlish nrastice is indicaved in “oures

2& exl cam Le ersre-pictbted ns Follows for comparison ageinst ULSL data T
: =

“ 7w
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Distribution of Vorkews in the UK Airevaft Industry

Poroeut
Dotail Strustural .
Ion.houry  Fabrieabion Hoohining Assombly  Imstellabions Erection
K 25650850 106014 50t 35 154 20 54012
ssn 1.8 16.5 208 13.4 17.7

Po——

Sourse 18 shows as follows the porcentage 7 the prow
duetiion workers in the enlive US voorony es compared with similer dats during
sertiein periods in tho USSR. (Check against Source 46.)

Farcewh of Produstion Viorkors in the US end USSR Eeononmics

1899 1904 1609 1914 1919 1021 1923 1926 1927 1928

8 90 216 89+4 87.9 86 = 85.7 86.% 86.2 86.4
SSE 8507
1920 1381 1935 1085 1986 1057 19850 1942 1947

s 86.6 HNoAo B8.) 87,5 - 87.6 82 .834,4

USSR ‘ 78.8 77,2

It may be possible %o combine the above figurss with US
elroraft industry ratios of dirsot to indirect labor in order to arrive at a
figure for the USSR, It is interssting to note from Source 8 that the airoraft
enzing Sndustry smploys about 350 poreont as mony people as the airceafy ine
tuntry, ,

c. Additiomal Indexzes.,

Additionsl indexes may be pertimont. "Poumd of airfyams per
ronta per tn of maching wols,” as Indicated in Source 49, and "pound of airw
frams per 1000 kilowett~hours" sre two possibilitior. These indices ine
cidentally would be of divect uge to othor sranshes of the Industrial Division,
CRR., :

Seurce 22 indicates that 20 persent of UR World Var II machins
work vma drilling; 22 porcont; milling and profilings 53 percent, turning;
and i pergent, grinding and migeslinncous. Types of machines used wore shoeers;
olrcle cutbers: nibblarg; router cutbarsy punsh and yubber-platon pressess
presses usivg wood, cast iron, zino, or consrete dies, sheolmgtretohing machinsgs
¥olling, drawing, mnd extruding mills end presces: pipe benders; pnewnstis, N
eplosive, peng, and sutematio rgvelors: and spot and electric welders. S

Source 18 montions the use in the US airoraft indueiry of
fuele as shown in the following teblos
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Yge of Fuels in the US Aireraft Industry

_ : Mllion
Stem -duEnity . . Assuped Hestlue Value BTV Eguivalent

Tons of Bituminous :

Geal 77,000 13,000 BIU per Pound 2,002,000
Parraly of Fuel

043 415,000 125,000 BIU per Gallon 2,176,000
Cubie Fest of .

Aatural Gag 24,426,000,000 1,000 BIT per Cuble Foot 2,426,000
Juble Feat of

Hamfeetured Cas 349,000,000 500 BTV per Cuble Foot 174,500
¥lowntt~hours 611,000,000 35412 BIU par Kilowati-~ 2,084,732 .

. heur
Totel | 8,863,272

Thesa fuels were consumed in 1947 to produco the fallowing airerafts

- lype of AMreraft Suantity

Fitisewy 2,100
Civil, Two-place T.534
Civii, Three-to-five-
plane 8,057
Civit, over Five.place 20
Total 1297

Ansuning 2,000 pounds per ton and 42 galloms per barrel of fuel, applying
avorage heating values, totaling the BYU, and equating to totsl alrframe
weight, there were 302,100 BIU required per pound of airframe produced in
the US ia 1947. Obvioualy, more work i¢ noeded on this subject of using
fuel conmwmption of the asirsraft industyy ss a baels for estinating produc-
tion. Source 50 and its references might be 2 good starting point.

3. Detalled Approgchen.

2. An equatlon expressing monthly cutput 13/ has been devised
a3 follows: ‘ _ .

Y w (ARCDE 4 6)/F, vhere .

Y = Monthly ocutput in musber of aireraft for the factory under
consideration.

X

4 = Total mumber of worksrs. This may be observed directly or
may be computed frem floor space. Diveet observations vary
widely because of untrained observers., Computation from -
floor space imvolves considerations of floor contents eure
plored under B 2a, above.

“g 25X1C
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B = Proportion of dirsct worlers to total. This hes been
discusced in B b, above, and runs from 40 to 60 poxe
cent. :

C = Monthly shift~hours worked. This can bo obtalned with
& reagonshle degree of roliability and accuracy (see
B 2a, above). )

E = Effective work factor {bresks, mesls, awaiting materisl
or inspection, fatigus, illness, ebventesism, ote.),
The velue of this factor runs from 60 to 80 percemt
end is a function of ohift length. This factor nceds

dqf:ln:mga

Source 46 has already boon quoted en sbmenteeisn (ses B 2b,
sbove)., Source 22 gives the following information on
absontosion for the US and UK for the World War II period:

Ux s

Averege Groes Werk Teek,

Hours 3 48
Paroont Time Lost 6.5 12.0 8.7 &/ 7
Imwluntery 45 3.8 6.2 .4,
Avoidable 2.0 3.2 2.5 N.A.
Averege Vet Vork Waol,
Hours 49.3 . 446
Tornever per Year
{I—‘ezcem’%s Smali 30 N.A. Tpte 80 to
50 110

a8/ Tp to 12 percent in winter.

Source 22 also gives the follewing information for the UK and U3
for 1943 and 1944 cn workers per aireraf't per year and on pourds
of alrframe per worker per months

1179 us
3943 UL 1243 1944
Worirers per Afreraft
per Teay 24 a 13 ha
Pounds of Airframe
per Honth par Worker 19 62 9 hACs)

Source 52 reports that the US World Var IX absence rate ran

about 7 pereent., During influenza epidemies it went to 10

percont. DBven under the best conditions, however, it could
25X1C a0t be brought below 6 percent.

¢ = Work subcontracted in terms in equivalont direct man-hours.
This has been trestcd im Sourcs 24 znd diseussed in B 2a, ahove.
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b. 1t 1s poseible that other rigorous op semianpirical equations
may be deylved, wsing different sots of parameters. This field should be ine
vestigated.

3. Ggoks on Rewults from Auoroaches.

1. Alr Onder of Battle.

, The air Order of Battle can be used only to set & lower limit to
production, sinece it gives no indication of possible slockplling of elreraft.
Investigetion indleatos the value of working from ACB beck to production. This
m3thod consists esseriially of adding together the nonthly inerzase In AOB; the
sxpected attrition rete (aceidents, obsolescence, ote.) for peacetine, and the

slockplling rate, if Imoun.

The attrition rate must be estimated. Disoussions with defestors
inilcate an over-all Soviet Air Fores attrition rate of from 5 to 6 pertent -
per wonti, ihem et fighters were introttuced in 1948, their rete was 20 peET-
cent, whieh can be expected to have been reduced. Compareble data are found
in 3curess 54, 55, 56, 57, end 58. ‘

Source 54 describes the German Air Foree method of setimating
Soviet lusses. Losses were divided into (a) front-line (direet and inddirect
eney action) and (b} home area (training, transport, depot, written-off),
Only (b) is of presont consern. The Germans estinated a flat 40,000 aireraft
ar lost in 1 year oub of a total strength of 182,000, or 22 percent, per year.
Cenparable figures 59/ for 1941 in the Royal Alr Force show that, out of
30,807 airorsft, there wore 2,200 lost to encmy action, 5,400 lost in accldente,
erd 2,600 in treining for a noncombal, lose rate of 26 percent per year,
Scurea 56 inflcates that the overwall wastage in the RAF 4n 1917 was 100 por-
cent por year, with training allotted & 20 percent replacement rete. Other
types of noncombat losses sro not given separately. Source 58 shows that the
USALF frem 1940 %o 1945 asquired 236,305 aireraft, The oombat lossea of the
USALF wmre 22,948, and total lossos were 65,164. Thus Tor the USAAF, totel
losees mimus combut losses and divided by production amouvnt, to 17.9 percent
for 5 years. Souvee 58, now boing obtained, should toll the surrent US position.

Soviet etockplling of éircraft.' has not been apparent to date but
cortainly should be carefully watched for.

3. Production of Accespory Itens.

- Production of items such os tires, batteries, guns, ote., which arve
not bullt in the aireraft plant snd which could be ecomted item by 1ten as
Tecelvad ot the plant or whose production is Imom, ney te other keys to estimat-
Jng  alreraft production, This dota, which might bo obtained in other Branches
of the Industrial Divisten, ORR, might he part of Minput data.®

£ % Data.

a. Materiels.

It is knowm that meye ray materdals go inte an aiversaft factory
than owme out as airfremes. The difference 4s in screp and in rejected parts
and, on oocasion, in consumer goods., This item wag riefly treated in B 2a,
sbove. Fimwre 7 indicates the veriation betusen ratics of bills-cf-materisls
wolsht to alrfrems welght. These ratios average 45.2 percent. The reasons
behind thin spread, which should be agcertained or at least emmerated, are
probably rooted in the detail design of the airplane, Bills of material for
the F-84, F-86, B-36, anmd B-47 alreraft are oa hand. Sources 18 and 51 list
induatry-wide, over-all waterials comsumption. This entirs heading should be
more clearly delimested. : :

b Mnmpowey.
Mempowsr 12 bedng treated geparately, as are materisls,
Several references have been found on the subject (sece B 2b, above),

-1l -
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RELATION BETWEEN BILLS OF MATERIALS AND AIRFRAME
WEIGHTS OF U. S. AND FOREIGN AIRCRAFT
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¢. ZFlectric Powor apd Goel (see B Re, above).

d. Rall Servics.

Rall service has not been investigated, eoeept insofar as
to ancertair the capacities of various Soviet rallresd ¢ars. This wes
prompied by the montion of "four-uhesl® and "eight-wheel" freight cars in
IR roports.

Sources 60, 61, and 62 irdicate that, in order to remain
within the righte-of-imy ¢learance diagram, goods eanmot be piled more than
13 fuet above the bed of elther flatesr or gondala. Bed-width of gondola
or flatear is ebout 10 feet, and perhaps a 2-foot overhang on each side of
Fietcar eould be allowed in an emorgency. Normally, e consigmment would
stsy within bed limits. Drop-center flatcars of large capacity are available,

The cepacities and dimemsions of various types of Soviet
railvead cars are given as followss

Capacitles and Dimensions
of Soviet Railrond Cars

Cax Tumber  Capacity  Len#th Capacity Dooyr Door
Jyve.. of Adles (Melrig Tons) (Feet) (Cubie Feet) m;géxm).mzm
B{"B!, 4, 5000 4/4,00 33170 6@42 6»56
Box 2 20,0 2.9 1,605 6042 6.56
Bex 2 16.5 21,2 1,390 5.75 5,75
Fiet 4 60.0 427
Fls:ﬁ 4- 509 0 42 @ 6
Flag 2 16.5 2.7
Gendole, 4 60.0 2,260
Hepoer 4 50.0 2,100
Terni 4 50.0 1 » Wo
Tenk 2 25.0 883
Taﬂ}: 2 15 n9 Nc Ao

Aa a yerdstick for ealculating what can be carried in these
Scvlet railroad cars, the dimensions and weights of various US aireraft engines
oratel for shipping are given as follows:

. Dimensions Welght
Epeimy (Inchop) : gpmggg)
I-33 63.5 67.8 118 3,400
Ja35 54,0 55,0 i28 3,400
B~14380 62.0 67.0 %0 4000
R436() 76.0 73.0 165 6,000
R=2800 58,0 58,0 &9 3,300

D. Zpssibilities of Using Motriz.

It is desirable that imput items, such as manpower (B 3a, above),
parls {C 3, above), and other input data (C 4, above), be summed up for all
Soviet industrial epterprises »_vach item being checked to see thet the sum
doos not exesed the tolal avaflable amount of each commodity. If the
Industrial Division, ORR, has checked the items accurately, then the tesk
of swming up is simple. If diserepancies are found, however, it will ree
guire the juggling of hundreds of marmfactured ltems to get each of the
bazic commodities to balance cut. This is best done by preparing a series
of sinple sirultanecus equations and solving them, using = matrix end a digital
comraber. An alternate method of balaneing commodities would involve the use
of = similator or analog-type computer.

- 12 o
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2, Gomtimuity of Deta.

Trerds are disclosed only by data which is continuous over o period
of time. Instantsnecus rates of preduction do not disclose whether produc-
tion is accelorating, 4s constant, or is deelining. Some of the contimous
data recuired are airveraft types produced, thelr airframe walghts and dimern
sions, end man-hour requirements. Plent 23 in Moseow, for exemple, 1s
raported to have built the following typess

- Zeaz —iodel Adrframe Welcsht Map=houra
1936 SB {ANT=39) Noda W.A.
1941 PE-2 6,170 63/ N.A.
1942 DB-22 N.4. NoAo
1942 DB-3 2900 g;z/ NoA.
1943 o IR 4,400 ?;;/ N.A.
1947 TU=2 8,600 €3/ N.4,

Plont 21 in Gorli is reported to have built the fellowing types:

Toap —tioded HMzfrene Holeht lp-haurs
1933 117 oA B.A.

1933 DI N.A. N.A.

1936 T=15 N. A, N.A.

1940 LAGG~ N.A. N.A.

19;2 L2 3,150 63/ o V.A.

g% LA-7 5" nol

1944, At 2.520 6 Jale

1949 YAKw15 37150 g’j%;/r b3/ WA
1949 MIG=15 3,000, to 3, 7405 N.4. 7

/’

There are several weaknesses in this method, some of which are as followss

1. Although 211 observed points sve used, fairing of the lines
of "reported aireraft per month® versus “years® is still somewhat
urgatisfactory. Not emch can be done sbout getiing more points, but
tre shape of the curves ean be studied in mors debail and the results
arplied, :

2. The errors doubtless existing in the values assumed for the
ccustants In the production formula arc wnevalusted. Errors should
be ascertained, corrected if poesible, and en overgll degree of
agsurance assigned.

3. The dlstribution of the pointe trough which the curve of
Fizure 9 has been drawm is not satisfactory. Steps to improve this
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REDUCTION OF OBSERVED DATA, PLANT 23, MOSCOW
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distribution might woll be taken.

Lo

While this nethed ean be used to interpolate data, it

connot extrepolste with any sccuracy. Thus, since there is
1ittle recont dats, this method cannot supply vp~to-date fn-
formation,

40,

[p7 2
43,
43

§‘7'
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9. The Hinge of Fate, Churehill,

60, Ustrolstvoes Remont Vasopoy, Shentiskov.

61. Yapony, Vinokyrove.

€2. Yzgono Stroyenive, Dadyko.

€3, Chavacteristics and Performance Handbook, USSH Afreraft.
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1. aterdale Input Requirements of the Soviet Alrframe Industrv.

4 Introduetion.

14ty of sueh requiremenis to the Sovlet aireraft industry. If similari-
are discovered, and if the bills of materials are found to be applicable
o the similar types, a basis on which to ostimate the raw materials input
. rocuirements of the Soviet aireraft industry will be established. Detailed
' and particularized bills of naterials, related to output, are essential.
- Gritical points in production lines should be identified. (For airframe
asserbly plants in the USSR in 1949, see Appendix A and Fig. 10.)

B, Jimput Reguirements for the MIG-15 Fighter.

A provisionel bill of materials for the MIG-15 was derived from & hasty
survey of an MIG-15 which crashed in Kores In the fall of 1950, (See Sppendixes B
and C.) Analysis of the structural components of another MIG-15, which erashed
in Xorea in July 1951, showed that steel wus used for such parts ag atructural
bean eaps, brackets, control fittings, tubing, tube ends, rivets, bolts, nuts,
and other apnlications‘where aluminum alloys, particularly extrusions and forgings,
might have been used. The largest stesl parts were the caps on the disgonal
bz ewtending from the landing gear %o the fuselage and on the connecting beam
through the fuselage.* (For o dlagram of the MIG-15, see Fig. 11, and for ad-

25X1A  @stional analyses, see Appendixzes B and C.) ,

T

TOP SECRET o
Approved For Release 2000/04/19 : CIA-RDP79-01093A000100070002- |



13235 dOL

1501 'VIO 60121 _

HSSY eAexsinyes O ¥SSy eAeysuesaBeq M U'S'S 18ay 91 ¥'S’S ueneploy '8

¥SSY eAeys,joBuop-jeling g YSSY edeysinyseg 9 Y'S'S MyzpeL 61 HSSuBENN L

¥SSY eAexysyediey-esey 0 YSSY edeysiere] 3 WSS UIUNINL PT CY'S'S URISSNY SNUM 9

HSSY eAexsuersydien N YSSY eAeysaopioy 3 4SS ¥8azN ET §'S’S vewenyyy g

YSSV eAeysieyzpy W 4SSV eAexsyseanyd ‘g WSS wiezey 21 WSS veme] p

4SSV eAeyszeuyqy 7 USSY ehexshuey O '§'S'S ueyzpheqrazy 11 WG ueoEy g

YSSy eAexysuipieqey y YSSY eAeysunwpn 8 WSS UBlLBuLY 0T "Y'S'S usluuidojiey g

YSSV EAeNSUNISO-0ARS T USSY 1wy Y WSS veiBioen g ysasy T
WSSV WSS

SNOISIAID JALLVYISININGY

8-dd 1G-8€ 109l01d YY/VID

01t - 00T —___ W,
— , T g,
J N

s, |
SIER 7

T a

.,;.\\\\\\\\\ Y P
- \\\\ “{, \
\\\\ 7
Ul =~

ey

0L
/ %/
/ uolu) 4eA0S ey olur menyir) pue ‘emie] ‘eworsy | ~ A ’
ey Lol Y7 .’ N Q@%W@f\\\\\\\@ /
e e ey Do 2
\ : o sl ,
,_ ToR Nk 4
, NN a5 \\
NN 7,

/

=

N

.\\\\

oo... ot

A,, \ / / . B
" \ / G

i . / Lo : y

091 ovl N\ ogl | 0ol g 0 S o o .

os1

134735 dOl

cm,n umm om_N

sigpwoy

— T T
souw aAmels  OGL 008 osz

(HSSY) u__DSQmm spowouoiny -
(4SS) Agnday uon  —e—— . —
Auepunog jeuOleusBIU}  ——r -

a'ssn

6v61) A'SSTI AHL NI SLNV1d AT9NASSY ANy udly

01 aanBig



.l’i‘.
1

]
St

-
[
7y

‘Approved For Release 2000/04/19 : CIA-RDP79.01093A000100070002-9

- FIGURE' 11

te Damches ourused ooy

pAgpey

—
<X N
- Seer.3-8 N B
, f“::’:??."“*
17 _

CIA/RR PROJECT 3851 PR3

~.

N

Approved For Release 2000/04/19 : CIA-RDP79-01093A000100070002-9




£

Approvéd For Releasa®000/04/19 : CIA-RDP79-01093/A#60100070002-9
TOP SECRET
/

G Tapuk Requirenents for the IU=-4 Medium Bomber.

In en offory o determine the similarities between the US B=-29 and
thy foviet TU-4, engineers of the Boeing Aireraft Corporation, ramfaciurers
of the B-29, exemined photographic date ca tho TUwd and identified 19
sozeific external similarities, the most significant of which wers as follows:

1. Neither dimensional differcuces nor material substitutes were
dizeorned,

2. The wing production breskdown of the Ti-4 did not vary from that
of ﬂ\e B"Eg @

3, The size and shape of the TU~4 engine nscelles appeered to be
identical with the B~29 aacello configuraiion.

4o The landing lights appeared o be the same.

5. Tho bombardier glass and framings end the eide blister sighting
stations were identleal, end bomb bay doors asppeared to be identieal.

L:’:; The Janding gear slso appesred to be identical.

Whils the isolated examples clted above may not seem to be conclusive
gridence of the sinilarily between the two aircraft, the complete study made
by the Boeing engineers evidently comvinced them that the airveraft were esgenw
tlelly similar. 2/ In asddition, all Soviet mircra?t electrical systems appear
to be, with winor exceptiouns, equivalent to the systems used in US and UK

25X1A airsraft of the same period.

The followlog teblos giving airframe and bills of meberials welghts
of zoleeted USAF airereft may assist in further relabing US and USSR requisow
mews a2 a mosrs of estimating USSR requireaments. The 1S Fef4 and C-47 are
aimilar to the Soviet Type-7 and the LI-2 or T1.12 eiveraft, respectively,

K , -7 -
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Average Adrfrome Weight of US Military Adreraft 4/

- I940-50
in Poymls
Tegr Welght feax SHelghn
1940 3,800 1946 7,100
1941 4,000 1947 5,400
1942 5,300 1948 11,000 g/
1943 . 1,500 1949 12,000 g/
1944 10,000 1950 - 12,000 g/
1945 11,000
a/ Bstimated. h

Further study of this trend toward incressed airfrare weight must be
madle in order to determine vhotber or not a correlation with Soviet aireraft
prodnetion can be made. Several additionsl fuotors must be %aken into don—
sideration in drawing any comclusions frowm the above figures, such as alters~
tlems in production (that is, vavying production emphasis on trainers, fighters,
awi bomters) and the changing weights of ypes produced.

25X61]
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L. Sovlet Alumimm Feculrementia.
Total Soviet production of aluminim in 1949 was eatimated at 202,000

motric tons, of vhich fram 130,000 to 135,000 tons were prinery aluninm,
Ia 1951 an estimated 275,000 netris tons, including sececondary alwmimm . |

will be produced.

Sovist requivements of alumimum for aircrsft in 1949 was estimated at
frem €0,000 to 70,000 metric tons. 8/ At least half of the aireraft produced
in that year; or 7,000 out of 14,000, wers belleved to bo military, about 1,500
bolng bombers and 5,500 fighters, ard it 1ms estimsted that only 10,000 tons
off alumlmum were used for elvil afrereft yroduction. Thus from 50,000 to 60,000
tons of alaminun probably were used in the construction of mildtary airverafi, 9/

In view of the low per capita allceation of alumimm for civilian con~
sumotlon, expending production will make greater emeunts available for aireraft
produetion. The axiemsive uss of steel in the MIG-15, however, imddcates thah
saring ugs is belng weds of avallable alumimm despile increased production.

¥. Vachine Tool Reawiremonts for the US Cof7.

Kindy and quentities of machine tools needed and their replacement and
neeiul 1ife Toctors requive further invesiigation. A study of US Cw47 production
mede by the Lockheed Afreraft Corporation in August 1950 revesls the follawring
nechise 400l requirements for C-47 production:

£ 19 we
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Ordnance Magazine, Jul-Aug 51.

ID Study Noo 10R-AC50/36-34.

ID Study No. 102-AC=51/4=34.

Avliation Week, 26 Feb 51,

K. R, Jackman, Mstsl Propress, Vol. 40, No. 1, Jul 51,

QIR ﬁort NoI ilOil i Dec 49,
OIR Report No. 5104, 9 Dee 49.
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§ Anajhtempt i‘s rﬁadé héré to ,este,biiéh an initiel epproximation of tre
mterials dnput requirements of the Soviet alrcraft engine industry and to

ne, through detalled analysis of kmown imput requiremsents, some upper
a8 to capabilities and same of the vulnersbilities in Soviet aireraft
~engise profuttion, As in the Sovict airfreme industry, almost total secrecy
veiled alreraft epgine production in the USSR from the begimning of World
i ] 11 some of the engines usod in Korea became available., Wherever
possitle, ostimates of input requirements have been based on the study of
actugl Soviet engines. Where such information is not available, analogies
apd ratios have been employed. This procedure 1z facilitated by the knouledge
that the alreraft engines nost important to the Soviets are esssntiolly copies
of R ‘and 'US_power plants, an assumption that has been confirmed by examinge
sionof tio different captured Soviet engines, the VE~1 and the ED=/5, both
of wich are centrifugal-flow turbojets developed from the Dritish IEIE I
© ‘turbajet engine. The US Pratt end Vhitney J~4EP6 (TAY) engine, which was .

- used Lor cumparative ostimates, likewice was developed from the NEIE I. The
ASB-50 reciprocating cpgine, used in the Soviet version of the B-29, is be=
Ii,ievat_il to bg an almost exsel copy of the ¢S Wright R=-335C-26i engine.

-t The VK=1 and RD-45 turhojet engines can be expected to pover a large
-percertage of the Soviet aircraft currently being produced, while the Soviet
'ASH-90 engdne probably is vital to the Soviet medium bomber program. These
three: engine types probably comprise the most important share of Soviet aire
craft engine production. It is not yet kmown, however, what engine powers
the Seviet Type-31 heavy bomber (estimated to be ome~third larger than the
TOUSAR 9-29) or in vhet quantities this type may have been namufactured.

; 2 T};a;fbiléwing Soviet alreraft engines or their components have been
svaileble for examination by US technici?.ns:

.1, Parts of a foviet-huilt scaled-up copy of the Dritlsh Rolls
eyed NENE T centrifugal-hlow turbojet, recovered from a crashed 1IG=15 in
Xorea (fall of 1950), designated as the Vk-1. 1/ ‘

SR ‘;A’._736v1§‘_b-huilt eopy of the originel British Rolls-Royce NENE I
- centrifugal~rlow turbojet, purchased from the UK in Januoxy 1347, recovered
,almqsﬁ‘:l;tmt;frm a craghed HIG-15 in Korea (July 1951), designated as the
iDds o . , : S '

B - 3 "“ﬁisbeiléneous sénples of metals picked uwp in Soviet engine plants
ind parte recovered fram crashed aireraft. 3/ ; o '
7 The follwing engines of lesser irportance have been recovered intacts
i’ le A Regylinder, V‘EE—-type liquid-cooled engine,‘ the type‘ﬁsed in the
YAR«3 and TAY sinyle-engine fighters, designated ns the VK-107,

el As A JR2e-gylinder, VEE-type liquid~cooled engine, designated as the
01538, used in the IL-10 single-engine, ground-cttack airplena,

ey

. 3. A7~cylinder radiel engine, designated as the ASH-21, used in the
TAX-11. single-enginc trainer and the YAK~16 twin-cngine transporie 4/

-+ 'The Soriet tendency to copy aircraft and engine designs developed by
cther pountries end the Likelihoed that enginsering data on the more poverful
US axdgl-flor turtojets are ivaileble to the Soviets may indicate that their
next developmert in the jet engine field vill be an axial-flow type, perhaps
sinilar to the J-47-CE-19, the Tight J-57 "Sapphire," or even the British
“Oiympde" type. (Input requirements of these new US engines are availahle.)
“he Boyieta also have had Gorman technical assistance and prototypes to help
hen 23 the development of an exlal~flow turbojet engine.
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The USSR 4s *mowm to he produeing two jet engines, the VK-1 turbojet
and the RD=45 turhojet, hoth of vhich are used In the MIG-15 jet fighter and
poesibly in the Soviet Type-27 tuin-jet 1ight bomber. Thess tuo engines are
Soviet versions of the British NENE I engine., In addition, the Soviets also
may have in production the RD-36, a development of the German Junkers JUMO-004B;
the RD-20, developed from the German BIM-003; and the RD~26, Under a Britishe

~ Soviet trade agreement the following British jet engines vere supplied to the
USSR in 19473 30 Rolls-Royce DERVENT Vv turbojets and 25 Rolls-Royce NENE I
turbejets.

1. Soviet VK- I3 N

The first Soviet turbojet engine components to be examined in the
U3 eonsisted of four major pieces from a IIG-15 which crashed in Korea in the
Tall of 1950, These fragments wers identified a8 parts of a Soviet VK-l
contrifugal turbejet and were compared vith similar parts from the U3 Pratt
and Whitney J-48P6 engine. Both the VE-1 and the Pratt and Whitney engines
are scaled-up versions of the British NENE I, &/ The parts consisted of two
complate combustion cnembers, one with fuel nozzle; two turbine blades
{"bueksts®); and one airplane tail pipe.  After examining these parts the
Pratt and Whitney Compeny reached the fol owing conelusionas

2. The basic mechanical construction of the Soviet engine was
that of the NENE I, with Soviet modifieations and improvements that
had increased the statiec thrust from approxinately 5,000 to 6,000
pounds,

be  Soviet vorkmanship and quality were comperable to US and UK
gtand.rds. There were no indications of any concessions being rade
in this respect in order to facilitate production.

c. The engine accessory seoction of the VK-l is an exact dupli~
cate of the NENE I (J=42) accessory section and includes two fuel
punps, one electric starter, one tachometer, one generator, one oil
sump two~stage pump with filters, ons lov-pressure fuel filter, one
barometrie pressure control, and one auxiliary gear box drive, 7/

d. The conventional 28-volt direct current gystem is used for
prirary power supply. One or more inverters supply alternating
current for the radio equipment and for some of the instruments,
The exast type of aviation kerosene used for fuel has not yet been
established. 8/

2. Production methods and processes appear to be similar to
thoss used by Pratt and Whitney and Rolls-Royce.

The following table presents an estimate of critical materinls =
that is, eritical in US engine production — used in the Soviet VK-1 engine
encd is based on an analysis of the recovered parta and a comparison with the

25X1A  Pratt and Uhitney J-48P6 engine 9/: : :

- I -
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Experience up to now has pointed to the faet thei the Soviets
witerpt to keep from specifying columblum and molybdenum in their alloyas,
=1 both materials are eritically short in the USSR, All Soviet-gtatdlised
18 stainiess steel samples exmmined recontly have been stabilized with-
titaniom instead of columblum, and no columbium has been found to date in
whe few high-temperature alloys that have been examined.

Most of the 11 pounds of molybdemm in the above breakdown of
the J-4EP6 materials requirements are accountsd for by low-alloy stesl
forgings. Hxperience to date has shown thst in many applications of low-
ailoy steels the Soviets use chredu-silicon-manganese stoels of hardness
and imsaet resistance inforior to the US chromium~nickel-molybdamum stasls
used in similsr spplications. In general » Soviet use of molybdemmn in low-
211cy high-strength steels appoars to be very limited. It may bo assumed
That 1ttle 17 any molybdenum or colimbium will be foupd in those Sovilet
Jet engine parts which have not been examined to date, being replaced by
leas oritical meterials such ag chreodwm, not in short supply in the USSR,
In 1946, for example, the Soviets had a quantity sufficient for emport.

The following tables present detalled comparative analyses of
25X1A the composition of the burner linor of the VK-l and the J-4£P6 enginoest

~23 o
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information from Pratt end Vhitney, a model of the J~48P6 engine now in the
test stand incorporates a reduction in tungsten-bearing alloys,

Fuel Nozole Agsembly =- Extexmlly, apparently exact duplicate of original
NENE I duplex nozzle of stainless steel.

2. Soviet ID-i5 Turbolet Engine.

The second Soviet turbojet engine to be examined in the US was
vacovered in Korea from a crashed 1'IG-15 4n July 1951. This engine, which
apparently had not been operated for more than 25 hours, including production
seeeptance tests, was a dirset copy of the original British Rolls-Royce
MENE I (J-42) 11/ and vas wholly edaptable to mass vroducti '

loyed by Rolls-Royes.

It 18 estimated
e from Plant 45, Moscow, betueen

rst of this series became awailabl
Jamary and July 1949.

Quality and worlmanship were of high standard and generally acceptable
vhen judged Ly US aireraft Industry standards, with respeet to both manufacturing
processes and materdals, including the proper processing of high-temperature
alloys. A deseription of the component parts of the RD~45 engine, as learned
in an examination made by Pratt and Uhitney, followss

Lomregsor =- Single-stage doubls-entry centrifugal jmpeller, 2808 inches outer
dlometer with 29 radial vanes on each side. 12/

Corbugiion System — Nine cambmustors ( "eans") of straight-through flou type.

Fugber and Location of Combustion Chambers — Nine conical chambers.

Jurbing -~ Single-stage axial-flow reaction type, lé~inch machined disc, ap-
parently % steel-alloy forging; 24.5 inches outer dlemeter; and 54 blades
("bucketa®) with the roots of the blades keyed into V-ghsped slots in the
outer edge of the dise,

v 25 w
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C. Regiprocating Fnoines.

: The USSH 4is knowm to produce at lemet 13 types of reciprocating engines,
moat of which are based on US deasigns, but Soviet development in this field ia
Tiwited by their lack of certain design features such as the forged alumiram
aylinder head and by the fact that their englnes are not designed toc utilige
loan mixtures at high speeds. 18/

The Soviet reciprocating snginea sare deslgnated as follows:

1.
2.
3.
bo

5o

6.

7.
8.
%e
10.
1.
12,
13.

VE=107 e 12-oylinder, V-typs, liquid-cooled.
AM=38 me 12ecylinder, V-type, liquid-cooled.
ASH-21 =~ T-cylinder, radial. '

ASH=G0 (1500} == probably 18-eylinder, twin-row, superchavged
r&dial'

YelT) == Quoylinder, ainglewrow’ geared-drive, air-cooled,
cherged, radial; a copy of US Wright R-1830.

Alfd,2 = J2=cylindor, V-60-degres, liquid-cooled; developed
from US Curtiss Conqueror avd German BMW VI engines.

¥11,
VE-205.
VR-~105PF ,
163,
ASH22,
ASH-62,
132,

No ASH-90 (M-50) engine, which ptobably powers the Soviet TU-4 (B-2?
type) medium bomber; has been examined im the US. Thie engine, however, is

25X1A

believed to be very similar to the US Wright R-3350~264, an 18=cylinder, twin-
. vow, supercharged, redial engine.
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7. Spares and Spave Parts.

For every 100 reciprocating engines supplied for military aircraft
during World Wer II, from 50 to 150 or nore engines for replacement gpares and
spare parts equivaelent in dollar walue to about 15 engines weré required. 20/

N 8. Fusl.

Soviet fuel technology improved greatly as & result of US mssistance
cduring World War II. lMuch of the recent Soviet published information on fusl
tachnology duplicates work performed earlier by the US., For exemple, the
tnviels are just begimming to exploit 100/130 grade gasoline for reciprocating
engines, vhereas the US is working on 115/145 grades. 21/

D.  Soviet Airerafi Enpine Plants.

The floor space area of Soviet aircraft engine plants whose construction
started in each Five Year Plan period from 1928 to 1941 hes been reported as
follows 22/5

: Aren
Period {Squars Feet)
Tirst Pive Yoar Plan, October 1928-32 ‘ 4,920,000
Second Five Year Flan, 1933-37 . 2,805,000
“hird Five Year Plan, 1938-June 1941 . 2,585,000

It bas been sstimated that in the postwar period from August 1945 through
- Jime 1949 the total floor space of Soviet factories producing aircraft engines,
- or being equipped for such activity, amounted to 15.2 million square feet.,

*25X1B01

~ 30 -
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This plant also may be producing the

s & Soviet scaled-up version of the NENE I. Plont 45 is believed to
have previougly produced the Soviet A-42 reciprocating engine and diesel \
engines for moter vehicles, . 25X1Coved F

25X1C -

Oa the Lasis of German photography dated prior to 1944,
and the US Alr Force have eatimated that approximately 1.485 million square
feet of floor space wers avellable in this plant as of June 1949,

Information on other Soviet aircraft engine plents is derived from
German vhobography before 1944, Vorld War II intelligence reports of
roliability, and postwar information of generally poor reliability. The

25X1C bagt tebuliatlon available from th 25X1C
Soviet Alreraft Engine Flants
25X1C
25X1C
Possible
Engine
Plant Number Types
Locatidon apd, Home et 1951
Hoscow 45 VE=-1
{Formerly
24)
ifa 26 Poasibly
{Chernikova) (384) axiale
£flouw?
Faybyshev 24 AM42
{¥rasnayan "Lenin® BD-4%
Glinka, Plant 2, "Fronze® VE-~1%
E-E:aarby;
Zaporozhe 478 2
(Formerly
29)
Kazan 16 7
Leningrad 466 ?
{ineluding (Farmerly
Branch Piants) 381 )
: *Red UOeotobor?
or "Flugortt
Holotov 19 ?
Hoscow 165 Pogai
{Testing) axiag:y
flow?
o FL
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Soviet Adreraft Englne Plants
{Contimued) 25X1C
25X1C
Engine
Plant Number Types
e ipCBYIOD _ and Neme ~Jun 1942
Hoscow , 300
{Pxperimantal) 25X1C
Moegow=-Tushine 500 2
. (Formeriy
82)
Sheherbakovr 36 ASH~627 2
(Eybinsk) (Formerly M12
26)
Omek P ASH-82 ?
inGizhen- 154 ? ?
Goried 466 ? ?
Voronezh 15 Me11 ?
(Formerly
16)
Hogeow A | ¥-11 ?
Total
Yearly Total

Five Soviet plants producing reciprocating engines have been positively

identified through captured equipment, as follows: 25X1C
Lacatdon Flant Mumber ~—E0gine = Alroraft Used In
Utn 26 VK107 YAR-Q
{Chernikova)
Euylyshey 24 J\ Y] IL-10
TAR-8
UTe2
. . YAK-13
Zaporozhe 478 M1l PO-2
. TEA
AK-12
(YAK-1s
(OMEGA Helicopter
. (PE~2
Rapan 16 VE-1.05FF (PE-3
{YER-2
Loningred A6 VK-1.05 YERw,
. AR-2
YAK7
-32 -
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V. Moapower Input Requirements of the Soviet Aireraft Industry.

A, In'roduction,

All Soviet aircraft workers and the factories in uhich they work,
as vell as aviaticn trade schools and technical ingtitutes, are controlled
by the Ministry of Aviation Industry (Mnisterstvo Aviatsionn -
lennogtl - AP) located in ioscow, MAF is respousible to the Council of
fHnistors of the USSR and to the Politburo of the Commnist Party, hv4

One of the sections of the MAP is the Office of Persommel, which is
charged with the assignment of high-ranking personnel and the allotment of
workers throughout the entire aircraft industry, 2/ In additlon, it is
believed that there is another section of the MAF oalled the Office of Iabor,
which Zs on the semo level as the Office of Persommel and is responsible for
recrulting and mobilizing workers for the gircraft industry,

B, General.
1, Recent Bacl_gground.

The Soviets did not begin serious airersft production until 1924,
when the Junkers factory in lMoscow was built, 3/ This factory was taken over
by the State in 1926, and, except for this one and o smaller one at Kiev, no
airframe or aircra®™ engine plants of imporisnce were built botwesn 1922 and

1925, During thet time, total alreraft workers mmbered only a few hundred,
With the beginning of the Five Year Plans in 1928 the USSR made mown ite
intention of ereating an air force capable of fighting the air forces of any
probable combination of capitolist countries. IMach of the new congtruction
during the three Five Year Plans before World War II remained unused, however,
partly because of a shortage of skilled personmel. A considerable Treserve
capacity thus was available for future expansion,

At the time of close collaboration betwesn Yugoslavia and the USSR,
Tugoslav Air Force officers were studying in the Soviet Alr Foree Academy,
Some of the informution which they collocted indicetes that in 1940 the Soviet
alreralt industry consisted of upward of 350 factories employing about 400,000
workers and turned out a totel of about 6,000 combat aireraft of all types plus
an unknovn number of training and trensport types. 4/

2. Future Monpower Prospects.

Considerable emphasis is certain to be given to the training of
gkilled workers and of engineers of all types for the Soviet aireraft incdustry.
Defernents from military draft for young men who have been trained or are in
training for skilled and semiskilled jobs in the aircraft industry will be given
greater congideration than for those in nondefense industries,

C. lenpower Analysis.

1. Actual and Potential Iabor Force.

Priomity for the assignment of parsomnel in the Soviet aireraft
industry is established according to the following category classification of
the plants: 5/

Category I, Engine or airfrome plants employing more than
7,000 workers,

Catogory II, Assembly plants employing from 4,000 to 6,000
workers.,

Catzgory III, Component parts end accessories plents employing
from 1,500 e 2,000 vorkers,

Category IV, Component parts and accossories plents employing

from 1,000 to 1,500 workers,

The present total of persomnel now employed in the Soviet airoraft
industry probebly wumbers about 450,000 or more, 6/ Of this mmber, roughly
from 250,000 to 300,000 are engeged in direct and indirect aireraft production,
and fram 150,000 to 200,000 are in research and development and in repair,
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Pormerly, it was believed that some of this latter group were engoged in the
production of comsumer gocde during modsl change-overs and shutdowns, but
recent infomation indicates that thers is no production of consumer goods at
alreraft plants, Should the industry go on a war basis, it is likely that
within 2 years the ressarch and development group would be sbsorbed into the
production of airereft, thus inerasasing production sbout 50 pesreent without
further recruiiment. In addition, 500,000 more persons would be required for
#4911 mobllization of the industry, )

- Total 151 smployment by primary aireraft engine and airframe
contractors for the U9 ammed forces (excluding Westinghouse Electric) has been
estimated at 310,210, %/

There ar: 143,000 perscns employed in the aircraft manufacturing
and repalr industri:s of the UK as compared with 413,200 in the total US
aireraft industry, _j The ratio of the mmber of persons engaged in the prow
duetion of alrfremss and engines in the UK and the US compares closely with
the relative populutiens of the twe countries,

As in the US, the Soviet aircraft plants ave in or adj:cmmb to
major industrial concentrations. (For mejor industrial concentrations in the
USSR and aireraft irdustry concentrations, see Figs., 13 and 14),

2, Froportion of Skilled and Ihskilled Iabor.

There le a higher proportion of handwork and a higher percentage
of unskiiled and semiskllled workers in the Soviet aireraft industry than in
thay of the US and the UK. 9/ There is a corresponding lower percentage of
skilled lator ard techniclans, which is somevhat campensated for, however, by
the transfor of skilled labor crews and techniclans from one plant to another
to eass huttlenecks,

3. Job Distribution within the Airerafi Flant.

The plant organizations and the job descriptions of personnel em-
ployad in the Soviet airoraft industry are similar to those of the US aireraft
indusiry. (For a complote organizational breakdowm of & typical US aireraft
marviacturdig plent, see Appendix D,) With information now available and with
considerable effort, it should be possible to reconstruct the organization of
merg: of thes departments in mmerous Soviet aireraft plants,

a. Direct Iabor,

Soviet workers are graded into eight categories according to
taeir degree of sklll, The category of & worker is established by the foreman
»f his group in the individual shop. If a new amployee makss claim for a new
designation of his category, he is given an examinatior to dstermine his
suitability, This trial period generally lasts about 2 weeks, ~nd the foraman
then wakss the final decision,

The eight catezorics are as follows:

(1) Unekflled.

- (2) Leborers,
(3) Leborers with some experience and qualifications.

- (4) Workers competent to work without contimmous supsrvision
but not completely qualified for 211 phases of the job,

(5) Workers completely qualified for the job,
(6) Qualified persommel with outstanding abilities.

)('7) Spocialized and highly qualified persomnel (not on pilece
work) . : :

(8) Righly specialiged persomnel requiring a high degres of :
training ravely found in the aircraft industry: that is, inspectors,
specialized machine setup men, ete. (not on plece work),
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The categories are divided roughly into two main groups, In
<he first group are categories 2 and 3 , which cover about 35 percent of all
direct laborers. Workers in these categories are employed largely as appren-
%ices or, as in the machine shops, to operate the machine tools or on simple
aosemblies. ' In the second group are categories 4 and 5, which include about
48 percent of the workers, These categories correspond to the semiskilled class
im the US, Vorkers in these two categories » Who themselves are given apprentices
o1’ assistants, work in the riveting assembly and the sheot-metal and sirframe
apsembly shops, In the machine shops they work on simple opsrations and the
mochining of simple parts. Workers in categories 2 through 5 total about 83 per=
cent, Of this mmber, about two~thirds are ordinary workers s and the remainder
are assistants, op~the-job trainees, or assambly-line workers, On the basis of
total mmber of employees of all categories in a typical factory, the average
of productlion workers falls bestween catezory 2,8 and category 3.

The following teble gives a percentage breakdown of categorias
of labor employed in a typicel aireraft factory:

Distribution of Direct ILabor
in Soviet Aircraft Plant No, 381, Moscow

Percent

Designation of Shop Categoriea

' 2 2 4 2 - & z
Flight Test Shop 0 0 25 25 35 15
Ag zembly Iine 20 20 20 30 o) 0
Riveting Assembly 25 30 20 15 5 5(2)
Fitting and Welding 10 23 35 20 10 2
Shoet=metal Shop 15 20 20 30 10 5(?)
Machins Shop 10 30 30 13 10 2

b. Test Pilots,

Since World War II the majority of Soviet plant test pilots have
been military persomnel., Before World War IT, most of the test pilots were
eivriliams, A large mmber of these civiliens later were given military status
and continued to serve as test pilots, 10/

Test pilots at Soviet plants usually test~fly the airplanes twice,
each flight lasting sbout 30 mimtes, before turning them over to Alr Force test
pilots, The high standing and influence of test pllots at the plants are reflscted
in the fact that any malfunctlions reported by them on their test checks are clearsd
on a priority basis, :

4. Geographic Distribution of Industrial Iabor,

(See Pigs. 13 and 14.)

5, Enplomnent and Unamployment.

. There has been no chronie unemployment in the Sbviet aircraft industry,
4s the industry expanded thers were, howsver, temporary suspensions in production
because of construction, change-overs in aircraft models, and shortages of parts,
41iowanco was made for these interruptions by scheduling the production of consumer
goods by the plant so that extensive idleness or lay-offs would not occur,

6. Zuplowment of Women,

Women arc employed in the Soviet aireraft plants in almost every type
of job held by men. Exceptions are the more dangerous and unhealthy jobs such as
engine testing, welding, acetylene cutting, and peinting. 11/ If total mobile
ization for war should occur, it is prosumed that greater use would be mads of
women in the alreraft plant and that they would be assismed to jobs now performed
chiofly by men. In some plants, women already constitute 50 percent of the total
employment.,,

-36
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7. Zaployment of Foreign Workers.

\

Sincs the end of Yorld War II the supply of foreign slave labor in
‘the Soviet alreradt industry, comprised chlefly of German and other prisoners
of war, has almost stopped. Almost the only forelgners now in the alreraft
incusiry are German scientists and techniciens working in research and develop-
. meut laboratories but having ~irtually no direct comnection with the aireraft
vlants,

8. Froduetivity of Iabor.

Meesured in terms of mamual effort, labor productivity in the Soviet
alreraft plants probably is higher than in the US, This is principally a recnlt
of coercion by disciplinary action ageinst individual workers snd groups of
vorkers for their failure to meet assigned production quotas or for their delaying
the operations of other units, although incentive rewards in the form of bomuses
and such special privilsges as pald vacations and extra food rations also have
sons effect. Productivity with reference to technological factors is considered
to be lower in the USSR then in the US, possibly on a level with the UK,

Managerial abillty likewlse 1s not so high in the USSR as in the US,
One reason for the compavatively low level of managerial ability is that the
elroraft industry, as wsll as the enginesring industry in general, is not so old
as thet of ths US, with a consequent lack of experience. Inother very important
reason is the fact thet the selectlon of managers is based upon politicel reliae
bility rather than upon managerisl ability. 12/ Ae a result, these menagers
genarally are young and enthusiastic but frequently are unprepared to assume their
rasponsibilities. Periodic purges of managerisl persommel since the beginning of
Soviet avlation industry likswise have handicapped its efficiency,

9, Supervisory Persommel.

All plant directorate personnel in the USSR are appolinted by either
the MAP or by the Central Committee of the Commumist Party, but in either case,
appointments must be approved by the Central Comittee, 13/ lower supervisory
positions are filled by perscns nominated by the plant directorate or by the
plant Party organizaiion, but all appointments must be approved by the plant
Pariy organization. There are three distinct classes of Soviet workers who make
upn the ranks of foremen:

a Thc)>se who attain this rank by thelr own merit and political sta-

.
ImL Cu e, T e v F
viinty (R0 peroouni),

o'

» Those who are recommended to the position of foremen by the plant
Farty orgenization, regardless of experience and ablility (60 percent), (Workers
who are very active members of the Party ars promoted to the renk of foremen. )

¢, PFProfessionals who are graduates of technical schools spongored
by the MAP, which assigrs them to varfous aircraft plants (20 percent).

10. Key Perscmnel,

' The names ard positions of key persomnel in the Soviet sireraft
industry can be cbtained, The chances of causing theilr disaffection or liqui-
detion , and any resulting adverse effect on aireraft production, is slight.,

D. Wagss.

Job standards are set by the technicians in each factory shop on the basis
of the technlcal norms Gerived from past experience. In case of disagreenent over
the norm, a trusted Party member 1s given a time-study test to check the norm,
Bach worker 1s given a card which defines his Job, the category of the Job, the
mmbsr of hours worked, and the sum of his earnings. Upon completion of a job
the worker recopds upon his card the actual time he spent on the job, If a worker
censtantly overfulfills his norm of pr oduction in the range of 150 to 200 percent,
his norm possibly will be readjusted, thus depriving him of the premium production
avard, Therofore, the worker adds all his idle time, for which he would normally
receive only 50 percent pay, to the tims actually spent on operdtions,

o

T
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1. Systens of Pay.

There are thres systems for the payment of wages in the Soviet
alreraft industry: plece work, time, and salary,

a., Fiece Work.

A% least 90 percent of the factory vorkers in the Soviet
aireraft industry are paid on a piece-work basis, Plece workers receive
their pay accordiag to the established rates, provided they produce 100 per-
cent of the produstion quota as set by time~gtudy end production men,

b. Iime.
Tiue types of workers generally paid on a tine (hourly,
weekly, ote.) basis are Jjanitors, firvemen, warehouse workers, utility

vorkers, repairmen, and workers in similar jobs, OSuch workers as staticne
ary engine operators and boller oparators also are paid on & time basis,

c. Salary.

_ N¥oncategory employees such as executives, office workers,
and auxiliary and mointenance persomnal are peid on a monthly salary basls,

2. Goverment ngg Policy.

The wnge scale of the defense industries, particularly for the
aircraft industry, is higher than that of the nondefense industries.

3. Mage Nates for Executives and Honeategory Workers.

The wage rates for executives and noneategory workers are as
follous 14/s

- 38
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Wage Rates for Executive and Noncategory Workers

in the Soviet Atreraft Induitry

Position

i6.
17,

Divector

Chisf Enginser

Daputy Director

Chief, Produetion

Caisf, Mechanic,
Utllization Yechnical
Control and Ciher
Section Chieis

Chiaf Plant Beolkkeeper

Plant Producticn Engineer

Supervising Alioraft Engincer

Aircrafit Bngincers,
Categories 1, 2, 3 g/

Offlce Workers of Plant
Directorate

Accountants

Booltkeepars

. laboratory Tecknicians

Supply Foremen

Inside Supply Ixpeditors or
" Dispatchers

Outside Supply Zxpeditors
Tirmekespers

18, Oviside Maintencnce Persomnel

19 ®

Inside Mpintenence Persomial

1949 Rubles
(5 Rubles = $1 US)
Average
Average Monthly
Monthly Bonus Total
3,500~4,,000 4 4000-6,000 7,500-10, 000
3,000-3,600 3,500-5,000 6,500-8 ,600
2,000-3,000 3,000~3,500 5,000.6,500
2,000-2,600 2,500~3,500 4,,500~6 ,100
2,000-2, 300 2,000~3,000 4 ,000~5,300
2,300~2,500 2,000-2,500 4,,300~5 ,000
700-900 300-500 1,000-1,400
950-1,250 500700 1,450-1,950
750~1,050 (Overtime and Plece Work)
300500 100-150 400650
500~700 100-150 600-850
280-500 50-100 330600
350550 50-100 4,00-650
500-750 100=150 €00-900
600--1,000 100-400 700-1,400
800--1,000 100~350 900-1,350
250=350 50=100 300-450
240300 ? 240-300
200236 20-50 220-286

g/ Alreraft enginsers are pald on a monthly and overtime hasis,
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4. Waze ates for Shop Administrative Personnel,

The wage rates for shop administrative personnel are as follows /3

Wage Detes for Shop Administrative Personnel
in the Soviet Alreraft Indusiry
1949 Rubles
(5 Rubles = $1 US,

Aversge Average
Honthly Monthly
Position Rate Bonus Total —
J. Shop Supervisce 1,200-1,700  1,000+2,000 2,200-3,700
2. Deputy Shop Supervisor 1,100-1,500 1,000-1,500 2,100-3,000
3, Shift Supervisor 1,250 800-1,000 2,050-2,250
4. Section Chief: 950-1,150 600-1,000 1,550-2,150
5. lst, 24, and “d Class '
Foremen (Chiefs) 750-950 500-1,000 1,250.1,950
6. Sealox Inspecior Foremen 750-950 300-500 1,050.1,500
7. Assembly Tpspcctors 750950 300-500 1,150-1,45C
&, Inspectors 600-700 250400 850-1,100
9. Muterial Handiers 420475 70150 490-625
i1, Chisef, Shop Irgineering 1,100 500700 1,600-1,800
11. Chief, Shop Production 300-1,00C 300500 1,100-1,500
12, Production Flcw Men 550=1,000 250.:350 200-1,350
13, Shop Plamming 500-700 200~300 '700~1,000
i4. Chief, Shop Planning 800-1,000 200400 1,000-1,400
Section

5. Additional Income ond fmoluments Received by Airersft Workers.

2. Boauges,

Bomuges are granted to entire Soviet aireraft plants for the
fulfiliment of thelr productiocn schedules or quotas. If part of a plant fails
to meet its quote, the entire plant loses eligibility, - Boruses also are given
to irdividuals as well as to groups within a plant for exceptionally high
production accomplishments, Compatition betwsen plents is much stronger in
the UBSR than it 13 in the US,

b,  Awards,

Awards and decoratlions generally are given to Jcviet employees
in rsward for long periods of contimued high production which establish prece-
dents ihat may be set up 28 future gosls, The awards become part of the employes's
permanent record, -nd as & result, he acquires 2 certain higher distinction.

¢. FPo: Diem and Travel Expenses.

Waon Soviet employees are reguired to travel on business from
their nommat plece of employment, they are pald per diem. The benefiting
factory must agrees to vpay the per diem wages as wall as the travel expenses
and also must reimiurge the lending factory for the borrowed employsss, This
tenporery Guty nguelly is restrictsd to specialists, troubls shooters, end
speelol machine seiup men and opsrators, Sometimes , however, entire crews are
sent, It is 1llegel for any suployes to refuse a temporary duty assignwent,
Aip travel customanily is employed,

d, Other Ihmoluments.

Exfra rations of food, clothing conpons » and poid expenses at
rost centers are typical premiwms for exenplary production achievements,

8. Special Incentive Pay.

Special incentive pay is used when quotss caimot he achieved
through usval means, 16/ This typs of pay usually is introduced toward the
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ends of months, quarters, or years, when it is apparent that the Plan goal is
not going to be rfulfilled. Special incentive pay must be authorized by the

M.P and is grented only for limited periods. For example, the installation of
an engire by the technical norm requires that two workers , one in catezory é
end one in category 4, work 10 hours each to complete the job. Suppose that
during the last 2 days of the month it becames necessary to install 10 enginves,
an obviously impossible task within the allotted tims. 'In such a case the
menagement will offer a temporary wage increase to the extent of 100 percent,
200 percsnt, or even higher to get the job done. :

Spacial temporary payment for quality production also is made
in situations whers the preseribed standards of quality have not been met.
An entry is made on the individual's time card to indlcate that he is to be
raid 100 percent above normel for distinguished work or perhaps 50 percent
above nomma’ for better-than-average worlk, U

£. Overtims Pay.

The first 1} hours over 3 hours is peid at a rete of time and
a helf, Time over 9% hours is considsred double time. A job is assigped to
a vorker after it has been determined how long it should take, If the worker
completes a 20-hour job in 11 hours, he receives normal pay for the first
8 hours, For the additional 3, he receives time-andwa-half for the first
1} hours of overtime and double-time for the renaining 1% hours, Double~time
is pald for work on Sundays. Triple-time is paid for work on Revolutionary
holidays. Righteen parcent over the base pay is paid for work after nidnight, 17/

g. Stend-by Pav.

Stand-by pay is given when the worker, if through no fault of

his own as a result of no project assigmuent or & faulty machine, remains on

the job without producing enything, If it is the fault of the administration

of the plant, he receives 50 percent of his pay. If kis idleness is his oun
fault, he receives no pay, In special cases, where workers have been standing
idle by their machines for an extended pariod of time through no fault of their
own, the administration mey pey them as much as 100 percent of their pay.
- Permission to make payments in these spacial cases must be obtained from the MAP,

h, Increased Pay for Increased Skill,

When a new airoraft is put into series production, the time-
study men work out new norms based on an idesl production process. Sinece an
1deal process does not oceur in the early steges, the workers do not fulfiil
the norms, Therefore, a system of ircrecsed ray ic introduced to encourage
the attaimment of the skill necessary to fulfill the quotas, The pay is agraed
upon by the lebor Department of the factory but must be authorized by the MAP,
The inereased pay comally runs from 20 to 100 percent but sometimes is as high
23’150 percent, 13/ :

6. Ie_z_xgt_lg‘ of Worldng Day.

: The customary working day in the Soviet aircraft industry is 8 hours,
Additional hours of overtime, making the vorking day 16 or even 2/ hours, how-
aver, are not rare during certain critical times near the expiration of a quota
period. One, two, and three shifts are worksd, The mumber of hours per shift
and mumber of shifts within a plant may vary depending upon production require~
ments and quotas, : : :

7. Programming and Procedures,

A In the USSR before 1937, limited-series aircraft were produced
in emall aireraft plants. - Since then, however, the linited series have been
made in the plants where the full-series production was to be accomplished,
The usual mmber of aircraft produced in the Soviet limited series is 5 in the
first serles and 10 in the secend,

- -y Upon the assigmment to a plant of & new series or typs of aireraft,
. representatives of the MAP visit the plant which 18 producing the prototype
aireraft, confer with piant representatives, ond check the plans and drawings.
The plant management generally prepares tie plant for full-series production in
order to get a head start on its quota,
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, The plant responsibilities for cerrying out full-series production '
break down approximately as follows:

a. Production Planning Sectiom., Plans the necessary output of
aircraft per day to fulfill the production schedule, :

b, Technical Department. TLetermines the man-hours necessary for
the mamfacture of ench part. Sets up the sequence of work for each ltem by
ghift, sectlon, and work group in order to assure full utilization of botha
machines and workers, :

, c. FPlent Iabor Department., Sets up & time schedule for the manve
facture of parts in accordance with the over-all production schedule and slle~
cates the work for each shop as well as the time necessary to assemble the
completed aircraft.

v There is no production during the first week, at which time the
workers recover from preceding exhaustive efforts. Produetion starts during
the secord week, but 1t is insufficilent for the operation of the assembly lina.
Although assembly-line workers are idle, they are required to stend by. By the
ond of the first weck end a half, however, the poce hasg incressed to the extent
that overtime is rejuired,

In periods of pressure workers are not permitted to lsave their
Jobs until their essigmments are completed, even if they must work two, three,
or even four continuous shi’ts, and no rest is permitted, If a worker mekes an
unauthorized departure from the plant during such pericds of pressure, aven
because of physical exhaustlon, a plant vehicle is sent for him, and he is re-
turned to the plant foreman, who is responsible f'or the accomplisiment of the
prescribed production quotas regardless of the condition of his parsomnel,

B, Ou'g& zed Iabor.

1. Irade Union Movenent.

Considerabls information exists on the orgsnization of the trade
union movement in the USSR, and it is probable that a more accurate picture of
its activities in the aircrait industry and the percentags of workers belonging
to the union can be worked out with further research, The role of the trade
union In the USSR ig vastly different from that of the US trade unions, Although
one function of the Soviet union is to protect workers' rights against infringg-
ment, by menagement, 1t operates primarily as an organ of the Government to
stinmulete productioa,

The highest authority of the Soviet trade union movement is the All
Union Congress of Trade Untons., Bstween the meetings of the congresses, ualon
activity 1s directed by the A1l Undon Central Council of Trade Unions, elected
by each Congress. 19/ Each industrial trade union has its owvn by-laws reflecting
the peculiarities of the industry but conforming to the rules of the All Union Contrzal
Council of Trade Unlons. The industrial union of the asireraft industry is knowrn
as the Trade Union of the Workers of the Aviation Industry. The basic unit of
the industrial trade union is the trade union local, vhich comprizes all trade
union members employed at one enterprise or institution. -

According to the Soviet press the Soviet trade union movement is to
unite factory and office workers of all professions regerdless of race, natione
ality, sex, or religion on a "voluntary" basis and conduct a2ll their setivity
under the leadership of the Communist Party, the orgenizing and gniding force of
Sovist society. 20/ Membership in the trade union movement is not compulsory,
but strong pressure 1s exerted on the workers to jpin their industrial union,
The majority of workers belong-to the union and pay en initiation fee and about
1 percent of their salary in dues. Supervisory perscnnel are not organized,

2, Aims of Organized Iabor.

The most important tesks of the trade union movement are to induce
the highest production efforts from the vorkers and to indoctrinate and propa-
gandize the workers and their femilies, Thus the industrial trade unions are
responsible for maintaining discipline; enforeing decrees restricting worker
mobility; reducing 1dling and absenteeism; recruiting all engineers, technical
workers, and other employees; and organlzing "Soclelist competitioms” to speed
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& up production, The industrial trade unions also are responsible For ensuring
thet their industry coapletely fulfills the Five Year Fian comniiments in the

mechanization of both heavy and ligh

t industry, 21/

According to e Soviet press release, "today tho basic factor in
organdzing and improving ths entirs vork of the trade nnions is the Soclalist
competition and its offspring, the shock brigades. The trade unions rust

organize fraternal condests betwean

the beet members of the shock brigades in

order to make the necessary impression on persons who violate labor discipling,

In serious diseiplinary metters and

security vielationg the Mnistry of the

Interior (MVD) through ite field ropresentatives (MEB) takes charge of the case." 22/

3. International Affiliations and Influence,

The Soviet trads unlon m
ation of Trade Unions, formed in 194

ovonent is affiliated with the World Fedepw
5 The trade unions are encouraged to

develop friendly relations with trade unions in other countriss to assist the
cause of Communism throughout the world, 23/

4. Koy Parsonnel,

The names of key trede unien persomnel who have or are-likely to have

& vital role in Soviet nanpower matt
to learn the nemes and positions of

ers are not knowa. It is possible, however,
some of thege persone., Thelr disaffection

or liquidation probably would nave little effect on the production of the airerafs

industry,

F. labor Relations and Their Effect on Aireraft Production,

1. Role of the Govermnent in Labor R3lations,

The Central Camitiee of the A1l Taion Commuanist Periy, reporting

directly to the Politburo, determine
the strategie plans of the USSR, ™

s the mission of the MAP in mccordance wlth
e MAP in turn regulates labor in the aircraft

industry so as to attain the goals set for the industry. So long as production
goals are being fulfilled or overfulfiiled at all ailreraft plants, the MA? receives
ewerds and finaucial premiums, In the event thnt the plants heve no assigned

tagks, the MAP, whose govermmental s
industry, tries to cbtain orders so

tanding ie rated on the outmut of the airerast
that the planis will not be 1dle, As a result

of this emphesis on high numerical output, the MAP awids introduecing design

modifications and new models , @5 sue
hence a lower efficiency rating for

h changas result in productior slowdoins and
the MAF, Should the Politture and Contral

Comnittes conclude thet the efficiency of the HAP has decreased, the MAP chief
and his assistants aere likely to be elassed ag traltors to the USSR and inprisored.

Fear of imprisonment extends from th

e top personncl down to the unoiilled laborers,

as someone always is held personally responsible for production difficultiss not

immediately solved.

2. labor Management Relations.

The foremen, responsible
must remain in their shops, as must
aceeptability of the work upon its c
inspectors remsin in the shops s the
on the inapsctors, Forsmen are choe

for the workers assigned to their ships,

the Inspectors, who are responaible for thae
ompletion, In order to insure thot the
plant’s chief of technical comtrol cheocks

ked on by head forsmen, who in turn are checked

on by the plant supervisor. Shop executives likewise ays roquired to be present
in the shop, The chief of production must utey in the shop during time of pressure
in. order to check on the porsonnel under him, The plant diresctor and his executive
persomnel also must remain in the plant in order to insure the prssence of the
lower echelons, The chief directorates of the AP keep very acourate checks on
the plant directors in order to kesp them on the job, 28/

Soviet workers have wvery four rights, and their sols responsibility
is the completion of their assignments. Should their jobs interfers with thein

personal lives, the jJob requirements

3. Collestive Bargaining,

must be given primery consideration,

Since the trade union in the USSR is an ageney of the CGoverment
oparating only to proteet the interests of the State-owned plant by obtaining
the maximum amount of effort from tie voriers, colleetive bargaining as it is
kmovn in the U8 does not exist. Although werk stoppoges sometimes oceur, they
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are not caused by labor as in the US but gunerally result, for exzmpla, Liom
the failire of the Mriztry of Finance to Yorward the credits required for
wages and purchases of materinls and paris {rom other plants to meintein foxn s o
duction. 25/ IMajor industrial disputes do not ocour ir the USSE. Tt is %rve
that minor dlsputes between individuals e groups and the plant menegemsns do
oceur, but these gonerally ave settled by wrbitration emong the individusls or
groups, the union, end the mammgsment covcornad, The extent of the develoment
of industriel ecuncils and workshop orgenisations iz vrdmown at prasent, iut
Information presumably can be obtained by edditional research, 3@’

G. Isbor Isgisletion Affecting W Mreraft Tndustyy.

Although thers ame lavs Joverning wages, hours, and vorkivg conditlons
in the USSR, their interpretation is looss, leasures restricting fresdom to
seek other employment confine workers to assigned jobs whether they Iike them
or not. During World War II, labor laws were not so easily enforeed as befors
and after, and this laxdty resultsd in workers nigrating to employment offering
higher pay end better working conditions, Plants which were desrerate for more
help ware w1lling to overlook the law requiving that a worker be roleaged by
his fommer employer bsfore being hired br sncthéer,
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He Gerersl velisre amd Standaris of Living,

1. General,
2ener A

Since the USSR is placing heavy emphasis upon developing air
strenghh, it must have efficient and relishle weorkers in jts aircraft industry.
A8 & resull, the Scoviet alrevaft industry is considercd to be an elite in-
dustry, and employees generally receive Debtter treatment than do the workers
in the nondefense or other defense industries, a greater sbundence of the
cormon necessities of life; and highor rates of pay and bonuses. The ajr-
craft industry employns a higher caliber of persomnel, who are comparatively
more skilled then enployees in other industries. Prosent imcreasing production
of military and industrial goods, however, probably will depress the standard
of living because of greater work demands upon the workers and decreased availa—
bility of consumer goods,

2. Hypienic Facilities,

lavatories, tollets, and baths are availalle fov workers in Soviet
aireralt plants, spertuents in housing projects belonging to aireraft plants
alse arz equipped with such facilitiecs,

3« Food and Natrition.

Workers way Luy their weals at plant cafeterias, The food served
is grown by special apgriculiural labor groups awdd, whenever possible, cn tracts
of land belonging to the aireraft plante,

L. Industrisl Diseases,

‘Inforration concerning the exisience of imdustrial diseases in the
Soviet gireraft industry is not available, It might be assumed that the situa-
tion is similer to that found in the US or the UK atveralt industry,

5. ledical Care.

Docters and nurses are on duty at Sovieb aireraft plents, «heiher
‘uedical service includes out-paticmt treatment of injuries and illnesses ine
curred s & result of employment in the aireral® plaat end troztment of inpe-
Juries and illnesscs incurred outside the plant iz not known. Disponssriss
are located in the Soviet airevaft plants, but how well-stocked they are is
not known,

6, Social Security for Faplaovees.

& Irede Unions as Administrators of Social Securlty.

The trade unions eduimister 3btate social insvrence allocate
end issue benefits to employees in case of temporary incapacity for work, seek
bettor organization of medical assistarce for the workers, attenpt to safe.
guard tie heslth of women and children, esbablish saatoria end rest hemes,
organize rabual assistence offices, take pardt in the allocation of housing
space in apartmsnt houses of enterprises and institutions, and exercise
control over plans for housing, plant dining Tooums, stores, public wtility
enterprises, and municipal transport. 27/

b. Advantages Enjoyed by Trade Inion Lembers,

Trade wnion mewbers enjcy the fallowing advantages:

(1) lLarger benefits frem State social insurance funds than
nominion medbers,

(2} First priority on passes for rest homes; ssnatoria, and
resorts; alsoc pusses for childran to day murseries, kindergertens,
and camps,

(3) Heterial aid from union funds in the event of mecessity.

(L) Free legal aid,

{5) Cultursl end sporting institutions sponsored by the undons.

(6) Sick leave,
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Ce HNomparticipoanis of Yrale Loton Social Lenefibs,

4% least 90 percant of
belang to the irade union and nearticipa
The nonparticipants gencrally are disens
and prisoners of war,

expleyees in the aircrsft industoy
in trade union socisl benefits,
enzhized persons, poiitical pri S0NRTS,

d. Sick ieave,

Sick leave iz availebls caly bo union menb rS.  An cmployee
st have ay least 1 year's service, however, to be eligible to ccllect sick
p&y. If he has had from 1 to 2 yeazst service, he may collech 50 percent of
his normal pay, and if he has bed over 2 vears? service, he nay collect 100
percent as computed on the average of his last 3 monthst pay. 28/ Another
source reports that the sick leave pay 36 based an the average of the lsst
12 nonths® pay,

€, =Pm§§0n§ N

For 20 yoars' work at the same plant, workers roceive pensioms.
These are so small, however, that it i jmpossible to live on them, and con-
sequently employses vork for as meny years o possibla, 29/
f. Vacationa,
A worker receives 12 duye? pald vacation a yesr and receives 2
additional days at ths end of each S~year period, Vasation psy is computed on
the basis of the average of his lash 3 meaths! poy, 30/

I, Security end Discipline,
1, Security Police.

2. NG,

The function of the Minishoy of Inbternal Affairs (idinistersivo
Vnutrennikh Del--iVD} is to check on mens 1t and labor in order To insure
That securs by measurvs ere being carried sus, The EVD has offices in a3l airw
craft plants bub is not subordinate to 1} piant mapagenead, nor is the plant
nmansgerent subordinete to the MV perse on duby at the plant. VD parscnnel
at the plants, however, exert considerakle itlnenes, oven in matiers concerning
alreraft preduction, Fire chiefs, inspectors, and firemen are LVD perseanel,
L¥D personnel seueiines also are disgaised as menial Leborers, such as sMeerers,
in order to check on plant persumsl., It is believed that most LVD personnel
have been rejacted fron active military dy for plysical reasons,

¥

b. Plant Protection Police.

Civilian guards are hired Urom anang local residents in the
vicinity of the sireraft plant. They checl: passes of workers who snter and
leave the plant, perform patrol functicns » nd gunard special cperalions.

c. !Hlitery Guard.

To proteci very special operstions and vestricted arcas, the
alrcralt plant menagement calls won the local military detachuent for the
asolistance of soldiers and alitery equipment.

2. Disciplinary leasures,

Forced labor is the major dirciplinary measuce enfoveed against
Soviet workers, Legislation dealing with foresd labor is part of the basic law
of the USHt. The Corrective Labor Coderof the Russiar Soviet Federal Socizlist
Repuvlic, confirmed by decree of 1 frgust 2933 of the All Undon Central inecutive
Comtiittee and Council of Pooplest Commissare of the Russian Sovict Federal
Soclalist Republic, is printed in Volume © of the "Chronoloplicsl Collection of
Laws, Deerees of the Praesidiun of the Supreme Soviebs, and Ordipsnces of the
Govermment of the Russian Soviet Federal Sociglist Republic up to 1 Larch 1ShO, ¥
Disclaimers that forced laber is not recom
valveless .

k1

ed in the USSR are therefors

Under the Codex a sbatute of 3,500 words and U7 cleusss {of which
only five have beon repesled), three mein cavegeries of forced lebar are
established:
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. ’ a, Forew. . .ue at the workesriz sammal place of employment. The
worker 1s given & lowel cote of pay or extra duly., He retwns bome efier work.

b. Forced labor at the worker's norpal place of employament (the
same as in a; shove) but with the worker liviag at a disciplinary barvscks,

¢. Forced labor in a place of detention., The worker is scnt to
a work caup. The type and place depend upon the sericusness of the workeris
orime, '

Thus thers is forced lshor toth with and withont loss of freedom,
and there ave graded stages of compulsion wheveby people can be made tc do work
wideh they do not want to do, or bo work ia places wiere they do not wish to
g0y or to work for lowex wages than they have hitherto reczived,

The wost important breach of laber diseipline, because of the
econpuic factor, is absenteeism, which the worker must make up by extrs work
&t no extra pey. Qj/ A Soviet worker is guilty of absenteeism if he loses
more than 20 minutes’ working time by srriving late, leaving early, or extending
his dinner bredl:, or if he commits amy of these offenses three times in 1 nonth
or four tiwes in 2 consecutive months, even if the loss of tiwe in each case is
less than 20 minutes. 32/ During .orld ar I, ebsenteeisn was greater then at
present because of the incraase in hours and work load. Manapement was relucbant
to enfurce such disciplinsry moasures that would sause loss of 1sbor by absence
fras the Job or would cause him to seck ather omploynent.

In the US aireraft industyy today, as during Viordd ver IT, incressed
hours of work are tending to increase sbsenteeism., Alreratt £irms on %he hO-
hour week averegs L percont of their workers awsy from the Joby while those with
a 6-day week £ind that their sbsenise riie runs botwoen 6 and 8 percent. 33/

. In tbs event that a part iz found to be defective, L0 percent of
the blame gonerelly is placed on the worker, 30 percemt om the foreman, and 30
porcent on the supervisor. If it can be shown that the inspector has tested
the accuracy of the tools in an irefficiont wanner, the entire blame is placed
wpon him. In the event thal the entire blame is placed upon the worier, and
the defective part must be scrapped, the cost of the part is deducted {rom the
WOrkerts pay.

Jo  Ability of the Adrcralt Imdustry te Leet Lampower lecuivemente.

1. Aviatlon Institutes,

. Avlation institutes in the USSR are conducted on both a fulletime
and & part-iime basis, Thers are minimu ecsdemic and training qualifizations
required for entrance. The following is a 1ist of seversdl of tho larger

- aviation institutes:

8. Kezan' Aviation Institute, ‘ﬁazan'g Tetar ASSR. 34/

b. Kharkov Aviation Instituie, Kbarkev, Ukrainisn SSR. 3L/

¢. Kuybyshev iviation Imstifute, Kuybyshev, Kuybysnev Oblest. 3/

d. Leningrad Institute of Avietion Instrument Euilding, Leningrad, 3/

€, loscow Crder of Lenin fviation Inetitule imeni fergo Ordzhonikidze,
loscow, Training courses: aircraft construction, slircraft engilne
construction, electramechanicel installations, radio engineerir, avia-
tion equipment and instrument sanufaciure, sed enginesring ecomomics, 35

f. lioscow Aviation Technical Institute, Loscow, Training coursecss
metal processing, heat processing of metals and alloys, pressure
processing of metals, casting, welding, technology of machinery cons-
truction, technology of aircralt mamufacture, znd technology of insbrae
ment masufacture, Yvenlny divisior: wetal processing, heat processing
of metals and alloys; techuology «f machinery construction, and toche
nology of instrument manuwfacture. 36/
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g, Ufa Aviation Institute imeni Serge Ondzhonikidze, Ufa, Pashkir
ASSR. b/ .

Fram 1952 te 1937, requirameats for siteadance at the loscew
Aviation Technical Institute were eitier 10 years of primary school or 7
years of primary scheol plus graduetion from the Aviation Industry School
for Designer-iraftsmen.
. It is improbable that there will be encugh technicians and skilled
woxkers to satisfy the requiremente of the aircralt industry. In the event of
war the situation will worsen, ;

2. On-theeJob Training,

On-the-ich training of many thousands of aireraft workers is expected
to supply the demand for semiskilled workers, ‘

K. ldiltery Draft of Adrereft Industry orkers,

Because of the hich priority given to the aircraft industery, ncarly all
employees except unskilled laborers ean be sxpected to receive defermerts Irom
military draft if full mobilizetion for war should oscur. Lale enployees Gaken
from the aireralit imdusiry probably will be replaced by women, It con be ex-
pected that many skilled and semiskilled workers will be transferred from non-
defense industries if the USSR should mebilize for war ot a greatoyr raie than
at present,
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56 Required %o Build tie Soviet MUG-15 Alrframe.

The dirsct mawn-hours required to produse the MIG-15 airframe have
been estimated as exceasive by US standards. The extrs dlirect manehours ave
the result of move hendwork eand built-vp sections than in US aircraft. The
following was noted from exsminebion of the MIG-15 fuselage at the Air Technicsl
Intelligence Centers

8. Exbensive handwork and hand fittings were noted throughout
the aiyframe.

b. Wing end tail spars and the diagonel heam were built-up
sections rather thon forged mewbers.

¢. Fxtensive machining and hand geinding wers noted on steel
forgings 2nd castings.

d. Stesl welds were used qulte extensively and varied from
poor to execsllant,

This methed of bullding the MIG-15 eirfrane is not altogether
undesirable from the Soviet point of view, since thers ars certain production
features which tend to overbalence the disadvantages of excoss direst mane
hours, as follows 39/: \

a. Over-all simplicity of the sixrframe design.

b. Ability to use universsl rather than special machine tools.

¢. Relatively few castings, forgings, and extrusions.

25X1A d. Comparatively fewer skilled workers reguired.

e. Adaptability to quantity profuction because of ease of brenle
down for subassembly opersiions.
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VI. Provisicrsl Field Collection Requiremente.

The following essentiel elements represent some of the types of informe-

tion on the Soviet ailreraft industry necess
the economic input capabilities and vulners

Essentlel Information Needed

1.

A,  Arfreme Vamifacture.

ary for determining more accurately
bilities of this industry.

Possible Sources

What is the detailed bill of meterisls
for the MIG-15 ailrframe?

What is the detailed bill of meterials

Auelysis of eaptured VIG-15%s and
parts.

Obtein by comparison wiivh USAF

2
for the TU-/ airframe? B-29,
3. How much alumimm will be available to

5. How much steel will be available to the
USSR in 19513 in 19527

6. How much steel will bo available to the Unaccounted-for balance after other
Soviet alrframe industry in 19513 in requirements.

195272

7. How much mognesiwm will be available to
the USSR in 1951; in 19527

8, How rmch magnesimm will be available to Unaccounted-Tor balance after other
the Soviet airframe industry in 1951; requirements.
in 19527 US requirements for current aip-

erafi production progrem. '

9. How much eopper will be aveilable to th
USSR 3n 1951; in 19527 '

10. How much copper will be aveileble to the Unaccounted-for balance after other
Soviet airfrome industry in 1951; in requirements,
19527 : US requirements for current aire
. cralt production progran.
11. fow meny and what types and sizes of
alunimm sheet stretchers will be availe
sble tc the Soviet airframe industry in
1951; in 19527
B, - Alrcraft Engine Manufoeture.

1. What is the detalled bill of materials Malysis of captured paris. Come

for the Soviet VK-1 turbojet engine? parison with Pratt and Whitney
J=-48 P6,

2. What is the detailed bill of materisls fnalyeis of captured englnes,

for the Soviet RD-45 turbojet engine? Comparison with Pratt and Whitney
J=l2,

3. What is the detailed bill of materials Comparison with Wright R—3350-264,
for the Soviet ASH-90 reeiprocating .
engine? ‘

4o How ruch nickel will be available to
the USSR in 1951; in 19527

5. How much wickel will be available to Unaccounted~for balance after other

the USSR in 1951; in 19527

How much aluminum will be availahle to
the Soviet airframe industry in 19%51;
in 19527

the Soviet aircraft engine industry
in 1951; in 19522

TOP SECRET

Unaccounted~for balance after other
requirenents.

US requiremsnts for eurrent aiye
craft production program.

requirements.
US requirements for eurrent aire
eraft engine production program.
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11,

12.

13,

1.

15,

16,

17,

1.

2.

TOP SECRET

Essential Information Neoded

Poggible Sources

Hew mach chrondum will be availsble to
the USSR in 1951; in 19527

How much chromium will be available to
the Soviet airoraft engine industry
in 1951; in 19527

How much cobalt will be aveilable to
the USSR in 1951; in 19527

How much eobalt will be available to
the Soviet aireraft engine industry
in 1251; in 19522

How muchk tungsten will be available
to the USSR in 1951; in 19522

How much tungsten will be available to
the Soviet aircraft engine industry
in 1951; in 19527

How much molybdenum and columbium will
be avallable to the USSR in 19513 in
- 19522

How mueh molybdenum and eolumbivm will
be gvallable to the Soviet airerafi
engine industry in 1951; in 19527

How many and vhet types and sizes of
Swiss "REISHAUERY or MMAAGY tooth=
forming rachines for jet engine gears
will be availakle to the USSD in 1951;
in 19527

How many and vhat types and sizes of
eleetrie eontour followers (similar
to General Elsetric and Pratt and
Whitney machines for making turbine
blade masters) will be available to
the USSR in 1951; in 19527

How nany and vhat types and sizes of
“Cineinnati HYDROTEL" (or similar)
milling machines will be available
to the USSR in 1951; in 19527

How many and what types and sizes of

ebrasive balt contour machines (similsr

to ‘those used by Hamilton Standard
Propeller in World War II and suiteble

for mass production of turbine and com-

presgor blades) will be available to
the USSR in 1951; in 1952%

Whaet is the Soviet replacement spare
factor per engine in 19513 in 19527

C. Mampower.

What will totel employment in the Soviet

eireraft industry be in 1951; in 19527

How many personnel will be engaged in

the alrframe industry in 1951; in 19522
TOP SECRET

Unaccounted~for balance after other
requirements.

US requirements for current air-
eraf engine production program.

Unaecounted~for balance after other
requirements.

US requirements for current sir-
eraft ongine production program.

Unaccounted~for balance after other
requirements.

US requirements for current gir-
ceraft engine production program.

Unaccounted~for balance after other
requirsnents,

US requirements for current air-
eraft engine production program.

Sovlet dmports.
Swiss exports.
Soviet manmufacturs.

Soviet imports.
US exports.
Soviet manufecture.

Sovist imporits.
US exports.
Soviet manufacture.

Soviet imporis.

US exporis.
Soviet mamufacture.

Replacement spare factor per US
engine for the curvent alreraft
engine production progrsa?

US employment for curvent ailreraft
production progran.

U8 employment for current aircraft
produetion progran.
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Essential Informetion Needed

3.

4.

5

6.

e

Pogsible Sources

How mah;y personnel will be eﬁgaged in
the aireraft engine industry in 19513
in 19527 )

What will be the proportions of skilled,
gemiskilled, and unskilled labor in the
Soviet aireraft industry in 1951; in
19522

How does the technological produectivity
of the Soviet aireraft worker compare
with that of the US alreraft worker?

How many members belong to trade unions
concerned with the Soviet airerafi
industry?

What is the degree of absenteeism in the
Soviet alrceraft industry?

- 53 =
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US employment for current aircraft
production prosram,

US proportions for currsnt alreraft
production program.

US degree of absenteeism?
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TOP SECRET
APPINDIX B
25X1A REPORT ON INSPECTION OF AN MIG=15

10=-11 SEFTEBIR 1987

1. The airplane was somevhat battered, as was to be expected. The fin,
rudder, stabilizer, elevators, and right wing were practically intact. The
left wing seemed to have been flame-cut, just outboard of the landing gear,
in recovery. The outer panel was not in evidencs. The fuselage was badily
crumpled, The bottom quarter was gone, and the upper portion is in three
main sections: tail {sxcept for the last foot or s0) up to rear of cockpity
cockpit, to front of vhere windshield would start; nose section. The ncse
section is crumpled up into a ball. The cockplt 1s badly torn, the instru-
ment panel pulled loose but still hanging on, and the fleor gone. Thig air-
plane probably could be restored, but the effort invoived would be exortitant.

2. Before the trip was taken, requirements had baen laid - the
following are partial anavers. 25X1A

a. Airframe weisht will be given in 2 later report from Cornell or
Batelle. Some partial date were gathered. It may be pointed ocut that
“thickness was nicrometered, but paint, sand, corrosion, and inacces-
sibility could easily put the readings & few thousandths off, Lengtus
of extrusions, for preliminary bill of materialg, were messured to nsarest
half-ineh but in inaccessible spots might be up to 1 inch off., Thesa
errors would tend to compensate. Abcut 360 1bs. of dural extrusions were
found, and an estimated 20 to 40 lbs. of magnesiun cagtings (mostly
rusted avay). Sheet dural in wings and tail is ectimated ab 840 1bs,

In the fuselsre, with low degree of certainty, about 570 1lbs. of sheest
durel. There are about 300 1bs., of siecl (guessed at) whieh would nor—
mally be dural forgings (at ahout 100 1bs. saving). This totals to
about 2,100 lbs. Assuming thé seme veight distrivutions {adjusted for
use of steel) as for the F-86D, the airframe velght is estimated at

2,750 1bs. as compared with AT estimate of 3,750 1bs. The low degroe
of assurance should be noted. — will elaborate this .
item in the future. 25X1A

dwn: o tuild airframe alsc will be reporied on
at a later date. FProdueibility studies are being
subcontracted 4o an airereft company.

(1) Extrvsions to the amount of about 340 1bs. are used,
They break down as follows:

Angles j;‘é Sines, Probably Cut frow Below)

1.56 x 1,10 1,13 x 0,82
Inches 1.25 x 0.0%4 1 x 0.084 JIG L 1.22 % 0,12 x 0,31 1 x 0.064 0:56x0.045
Wing 114 544, 161 &72 56 569
Fin 164, 160 192
Rudder 100
Stabie ;
lizer : 796
Wing
Te Bulb Angles Channel = Channel A
2 x 1 1€ 0.75 x 0.56 1 % 0.75 ,
Inches . x 1/8 x 0063 % 0,085 2x /4 x1/8 2-7/3 x 5/2 % 7/8 x 0.10
Hing 1,730 1,456 9% 72
Fin 516
Rudder |
Stabi-
lizer
Fuse-
lage 3,360 6,432 57 180
TOP-SECRET
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* Y *

(2) There are no profound deuble guryatures, nothing which would
sause us to look for Hufford stretehers, ete.

(3) There seems to be.a lack of forgings, Hachined or welded-
up steel parts, alumimm or magnesium castings vere ussd instesd.

(4) Method of assembly umlmoim. Wing and fin ribe are mede in
halves along the cord line, with overlap for riveting. This rivete
ing wvas not the closing-up process of the wing but seemed to have
been done before subassembly. Farhaps the ribs were stamped on

small presses, lacking capacity for a whole rib. (Gravity drop

- harmer?)
25X1B
d. ZEpging was a 25X1B
e Service 1ifs is estimated as comparable vith US t¥pes. The narkw
ings on this one indicoted parte built from 1945 to 1948 5 8¢ the service
life had been at least 3 years before it was lost. Thore was svidence of
field repair on one elevator, at the center-hinge leading edge area. The
work was crude but adeguate. : 25X1A
f. Load factors will follow The structure
appearsd to be light, and reporis of MIG=15's flying spart under onc
burst of ealiber .50's seem to indicate low load Taotors.
25X1B

o Bill of meterisls may be approximated frcr the airframe weight
dats and extrusion data given above.

Gauge .
Extrusions ~ Poundg {Inches)  Pounds
Angles 62.8 Sheet Dural 0.036 in
Tee 152.4 (Increase by 0.041 167
Zee 23.8 A0% for m1A 2,046 203
Charmel T:4,  of VMaterisl) 0.050 258
Wing Channel 2.5 0,055 27
Bulb angle 105.4 3.073 217

0.099 175

Steel, Lar and shset: approwirately 540 1bs.
Also dural-tube for comtrol runs, steel hydraulic tubing and engine mounts,
Abcut a haif dozen eagl,» Dzus and Simmonds-type fasteners (Ving roat fairing,
ammo doors) .
“About 20 1bs. uagnesium castings. ,
Some Cherry-type rivets. Many osk rivets, wlth 15{~degree heads (after driving).
Round-head rivets ere almost identical in shape with the AN-/30.
About a dozen single-row unsheildsd 1/4" Ball bearings (SKF).
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SAE type expansion tube joints {sleeves) for hydraulic systen.
4 65-1b. weight (steel?) in each wing tip.

3. Gensral Comments.

a. Fastenines. Rivets or staked bolts. le explosive rivets. A
few of the various Western types of patented fastaners {Dzus, Simmords,

Cherry) o

b, Yorkmanship and Deaiem. Vorkmanship ewcellent., Mechsnical
design seemed to do things the herd way (split ribs, milled spars,
ete.) perhaps because of limitations imposed by arsilable production
methods. Servicesbility had been carefully considered. The multle
tude of inspection stamps indicates a falrly rigorous inspection system.

«

¢« Corrpsion. The magnesium alloys had corroded quite away. On
the other hand, steel and dural riveted or bolted together with no
visikle seperator showed no sign of corrosion,

d. Contr Stebility, Flutter. The elevator trim tab and ruddsr
have been extended (a not unusual fix). A 65-1b, weight is added in

esch wing tip, apparently for aeroelastic reasons. A saddle-shaped
fuel tarnk is believed to fit in the reaw part of the fuselage, around
the tail pipe. A guess is that the fuel in the tonk is used to trim
the sirpiene as smrunition is experded. {Buier hed balonce trouble with
FJ=1 and FJ-2 z2nd solved it by cotching the spent brass. The HIGe15
does not have room for such an expedient,)

e. Fuel Tanks. Main tank is a Vareng-type cell between the centerw
section spars. The saddle tank memtioned above ie unprotectaed alumimm,

f. Strpeture. The fromt spar carry-through is an extruded dursi
charnel., The rear sner carry~through hes steel ceps and dursl web. The
Spar caps are very smooth; show no machine marks » no draft angle. The
corners are sharp, not round, a2s a rolied section might be. The hinge
extends beyond possible roll contours but could heve been upset. There
are no indications of casting (draft, parting line, sand marks, riser,
etc.). These parts may have been forged and coimed or ground but probably
were hogged oub of bar stock. The smootk finish could be accounted for
by the desire to avoid starting points for fatigue failure, particularly
in view of the flutter problems which seer to have been present. Skin-
rib joints are shimmed in many places with paper or metal, Milled skin
wos not used. The engine mount is o welded stesl tube structure, with
no forgings on the end fittings.

4. Regormendations.

8o English and US tire standarde should be inspected, to see if the
tire is @ copy, so that the design static load (hence the alrplane welght)
may be determined.

bo Pratt and "hitney report on the engine should be obtained,
¢. Steps should be taken to determine if exlbrusions are from Lendw

Lease stecknile, or Grrman or Czechoslovak, or made on captured German
or Czechoslovak extrusion presses.,

-58~
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25X1A , APPERDIX €

REEQET,

ON INSPECTION OF £
10 SEPTTVERE 1

The primary purpose of this report is to discuss productibility of the
aireraft. This report will not be concerned with mumerical measurements or
detalled descriptions of the aireraft, since presumably such material will be
made available by the in mach more expliicit form than could
te obtained in a few short hours' examiration.

General Irvressiong.

The MIG=15 is a small interceptor fighter armed with one 23-mm and one
37-mm cannon. The airplane is a swept midwing monoplane with a true cireular
fuselage. It appears to be the resuly of advanced design skill and is plamned
to avoid shorteomings of the industry available to construct the airplene.
Seemingly, the most impressive feature of the airnlane was its excellert con-
tour control without the use of heavy special skins in any part of the airplane.
It is belicved that from the parts availiable a good sstimate of the gross welght
of the airplane and the aerodynsmic shape can be obtained. ¥4tk this informa—
tion; accurate performance caleulations cen be made. Construction of = replilea
airplane by some US contractor to evaluate performance is not warranted.

Sheet Metal Construetion.

The wings, fuselage, vertiecsl and horizontal gtabilizers, and control sur-
faces were all semimonocoque construction, utilizing thin skins, formed frames
or ribs, and exiruded angle longitudinal or span-wise stiffeners. The vast
majority of the cheet metal employed is similar to US 248 material, All skin
is attached with flush rivets in countersunk holes which would tend to indlcate
drilling on assembly in main assembly jigs. Fabrication tecling eould be simple
in nature. Very few parts would require hydropress forming. Lightening holes,
vhich are extensively used, are 211 circular and could be made on a punch press,
Double contouring of a severe nature is not present to any extent, indicating
that skin panels could be formed largely on Farnham »olls. ‘here double con—

ouring is severe (duct entrances, otec.),the parts appear to have been formsd
on drop harmers., All spar caps, with the exception of the vertical stabilizer,
are machined steel. The vertical siatilizer gspar, while of conventionsl aelumi-
nun alloy construction, is tied into a canted fuselage frame that is made up of
welded steel.

In general, it is believed that high producticn could be maintained on sheet
metal componente only hy utilizetion of excessive manpower by US standards. The
nmumber of hand operatione in each main assembly jig alco is high by US standards.
The tooling employed, uhile probably elemental in nature, rmat be of high quality
to permit the excellent contour control that is maintained,

Weld fLgsembliss.

Throughout the airplane, fittings and brackets made from steel-weld assem~
blies are far mere common than in contemporary US military aireraft., In many
cases, weld assemblles have been used to avoid vhat would otherwise require
forgings or ccnrlicated machining operations. The lending gear is congiructed
in this marmer and employs a short~stroke olec acting on & Ilink similar to some
British practice. The welding technique and workmanship appear to be excellent.

Machipe Work.

Machine work has been held to 2 minimum, and no efforts have been msde to
present a smooth surface for the sake of appearances. Uhere recuired for cperas
tional purposes or for reasons of streagth, the quality of machine work is very
high, ’
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Cagbings and Forsines,

Relatively faw castings have been used, and no fergings were chserved.

Eleetrical Installetions.

Considerable offort has been expended to cut down the installation time
of electrical and electronic equipment and wiring. This was one of the oute
standing high production (a2lso easy mainienanse) features of the eirplare,
Excessive bonding 1s common, which would pressat a production problem. Quality
of workmanship in redio chassis, etc., sppeared to be very high; botter than
some Telefunker German equipment ingpected during the war, One spur gesy
actuator was used to operate the elevator trim tab, :

8 nents.

Basic flight gyro instruments and engine instrumeats were all utilized.
These included a remote compass and an elemental radis compass. The fuel gauge
was electrical but of the old float type rather than the capacitor type used
on contemporary U3 alrcraft. An intsresting feature of the fuel gauge wes that
the transmitter was equipped with a gauge which could be read directly by the
man filling the tank, in addition to the sauge in ithe cockpit. The instruments
were attached to the panel by rather clevsr clamps wvhich permitted removal or
replacement by merely loosening one secrew. Soviet practice apperently 1s Yo
equip each ingtrunent with a pigtail with the plug on the end instead of nerely
having a receptacle on the instrument cass. The main advantage of the Soviet
system is that 1% would tend to save space directly forward of the panel, but
this would be offsmet by having to mount recepiacles elsevhere in the airplame.

- Elumbing.

' Plping for the pneumatic system {lending gear, flaps, speed brakes, wheel
bralcess) was, In general, similor to US hydraulic praciise with the exception
that all "B" nuts were safety wired., Fulkhead fittings to the pressurizsd cock-
plt area were merely sealed with flat rubber weshers., This hae the merit of
simplicity. Piping material used vas alumimum alloy seamless tube. The use of
flexible hoses is comparable te US practice. Quick discomnect fittings are used
at aporopriate locations. Tubing for the oxygen system was chrome-plated copper.

Pover Plont. 25X1A

_ was either identical or practically identical

25X1A to the British NENE. Fuel was carried in one large bladder cell aft of the cock-
' pit closing bulkkead and forward of the main sper tulkhesd, The earlier YAK-9

propeller fighter was equirped with four selfesealing tanks ond an exhaust gas=
ourging system. The only apparent reason for merely vsing a bladder cell on the
MIG=-15 was to save weight. Plumbing for o drop tank =t about midspan of each
wing vas present. A smaller metol kidney~-shaped tank was located aft of ‘the
engins wrapped around the tail pipe, vhich prebably is used for water injection
fluid. “tainless steel was used for the tail pipe and also was used at various
other locatlons around the airplane. Inlet ducting to the plenum chamber was con=
structed integrally with the fuselage structure, and grest care had been oxcreised
‘to insure smooth flow and prevention of duct losses.

Mgc!iangcgl System and Bearings.

A1l £light controls were of the combined push-pull and torque~tube tyre, Usa
of ball bearings in rotating joiuts was common. Very few of these bearings were
equipped with dust or dirt senls. Except for this cne deficiency, the boarings
were of good qualisy. Pushepull tubes, where used, bad large diameter tubes with
swaged-down ends to insure good column preperties with light welght., Cable
systems were used only as a cross control for the Fowlar flaps, for the throtile,
and for the ranging throttle grip to the computing sight. (The mctusl sight was
w not present.) No svidence of pover boosts for any of the flight controls had
been found,

Vagnesiun.

It is probable, from the advanced state of corrosion of sme parts, that mag~-
nesium had been used in minor smounts for some relatively small fittings, mostly
In the cockpit aree.,
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Finish.

No external paint vas used exsept for insignia. Thin coats of zine
chromate vere used internally in some places. Nearly all of the extrudsd
angle stiffener material had been primed hefore asseubly.

Production Breakdowm.
Subassembly technlque, at least to the following exient, was indicated:

1. Forward fuselage.
2. APt fuselage, including verticsl fin up to horizontal stabilizer.
3. LH wing.

4. RH wing.

5. Horizontal stabilizer.

6. Vertical fin above horizontal stabilizer.
7. Landing gear.

8. Engins mount.

9. Flaps.
10. Control murfaces.

11. Wing %ips.

12. Gun fairings.

Interchangeability apperently is maintained on ths above items. There
probably are more items than the sbove that are subassembled, bult those listed
constitute the major and obvious items.

Summary.

The Soviets appear to he building & high-performance airplane with methods
end structur~l design changed but 1ittle from those common in the US 10 years
ago. High produciion could be maintained at the expense of high manpower
hours. It is probable that Soviet design eriteria are less stringent than
US. From an opertional point of view the airplane should rate high with
pllots. It is sirple and excellent from o maintensnce point of visw., None
stressed access plates end hand holes are provided in far rreater abundeace
than is comron on US airnlanes. The presence of 65 pounds of lead forward
of the main spar, near the tin in each wing, would tend to indicate that scme
flutter troutle has been experienced. Close inspecticn has been followed,
as evidenced by the inspection stamps present cn all minor conpenents as well
&s major ascemblies. Soviet quality contrcl msy be roted as excellent.
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