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{Excerpts from Prefacel: In this book a complex
account is provided of the questions of the economics
of the aircraft industry, of its organization and

. planning of production in operation. Concreta ques-

tions of the organization of work of the enterprise
are examined with respect to different types of
aviation factories: aircraft building, engine
building, instrument building and others. The special
features of organization and planning of production
for seriée as well as for experimental factories are

" examined, ' -

The book provides a training-aid for students in
aviation institutes and perhaps also will be useful
to engineering-technical workers of the aviation
industry. : - '

Reviewers: the Chair of Ecohomiéa-ind Organization
of Production of Kazan Aviation Institute and Docent.
A. A, Lapshin. . - ’

Editor: Candidat§ o, Economic Sciences V., F.
Novatskiy. . ‘

 This training aid was written by a collective of
.the teaching faculty on the organization and economics
- of aircraft production of the Moscow Aviation Institute

in compliance with the program of the one-term
course offered by technical faculties of aviation
institutes. '

- The introduction and Chapters 1, 2 and 1l were

written by Professor N. A. Orlov; Chapter 3 by
Candidate of Technical Sciences and Docent S. V.
Moiseev; Chapters % and 19 by Candidate of Economic
Sciences and Docent S. A, Sarkisyan; Chaptere §.and
10 by Candidate of Technical Sciences and Docent

D. E. Starik; Chapter 68 by Docent P. G, Popovy
Chapter 7 by Candidate of Economic Sciences and
Docent E. I. Sherman and Candidate of Technical

+ Sciénces 'and Docent X. D. Zakharov; Chapter 8 by

Candidate of Technical Sciences and Docent M. Z.
Gendel 'man, Candidate of Economical Sciences and

Docent A. V. Glichev and Candidate of Tachnical

Sciences and Professor A. N. Ter-Markaryan;
Chapter 9 by Candidate of Technical Sciences and
Professor A. N. Zhuravlev; Chapter 12 and 13 by
Dr. of Economical Sciences and Professor D. P.

-
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Andrianov; Chapter 14 by Candidate of Technical
Sciences and Professor V. I. Tikhomirov; Chapter 15,
16, 17 and 22 by Candidate of Technical Sciences

and Docent L. M: Ol'shevets; Chapters 18 and 21 by
Candidate of Economic Sciences and Docent S. I,
Didenko; Chapters 20 and 24 by Candidate of Economic
Sciences L. M. El'bert; Chapter 23 by Candidate of
Economical Sciences and Docent V. V. Chesnokov.

The supervision of this collective of authors and
the scientific editing has been provided by L. M.
01'shevets and N. A. Orlov.

The collective of authors acknowledges with thanks

the help of the reviewers and also of the workers

of industry and the related chairs [departments]

of aviation institutes, which they provided toward the
creation of this training aid.

The authors request that all remarks and oriticisms
concerning the improvement of the book be forwarded
either to the address of the publisher or to the

Moscow Aviation Institute.

: Review and Evalugtipn. Chapters II, IV,-V and VI

are of particular v@lue in determining the present structure
and general operations of fhe Soviet aircraft industry. Some
of the criticiems of the induatry. particularly regarding its
faiiﬁre to integrate more thoroughly with thelnon-defense

industries of the Soviet Union, are particularly useful,

| In tracing the historical dévelopment of the
Soviet aireraft inddatvy éince:ihe OCtober'Réiolution, the
textbook underlines the vast influence Qf-ﬁchilizatibn for
wofld War II on the growth bf thafindustry, particularly
through the massive relocation of'airframe and engine plants
.in the Eastern pértions of the country and‘thé post-war re-

establishment of thosg_plants which had,earliei been evacuated.
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In tne years of the Great Fatherland War,
the evietion.industry played an outstanding
roie. In only one year (from December 1941 to
. December 1942) under conditions of evaouation
.of a number of factoriea to the Eastern regions
of the nation and of constructing new aviation
enterprises, the output of aircreft increased
to 3.3 times end'of engines to 5.4 times. In
the subsequent years of the war, 120,000 air-
_craft were produced [in the USSR] during the
same period that Hitler Germany, operating the
aircraft industry of the European,countries

which it had occupied, produced'eﬁ;boo aircraft. (p. 13)

' in Soviet'tebminologi, the aviation industry is
oonsidered‘to include all. olants which have as a primary re-
Sponsibility the production of av;ation products- airframes,
‘engines, instrumenta (electrical ‘and electronic) and equip-
ment. The Soviet aviation industry, as a priority industry
associated with national defense, hes been less affected by
the various industrial reorganizationa of recent years, Pollou-.
ing the dieaolution of the Ministry of the Aviation Industry
~(MAP) during the general industrial.reovgenization of 1957,
.complete control of the aircraft industry including research,
design, development, and series produotion of aircraft,
powerplants and all related equipment, pessed to the USSR
State Committee for Aviation Teohnology (GKAT).
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 Some indication of tﬁq continuity of personnel
and resﬁﬁnsibilities which muatvhave been pr&sgrved during
this transfer is indicated by the following emp}oyment
history of the current'Chaifmgn of the USSR State Committee ‘
for Aviation Technology, Pyotr Vasil'e;ich Dement'ev:
1941-1946 Pirst.Deputy Comqigsar of.xhe Aviation

Industry'
1947-1853 Deputy Minister of the Aviation Ihdustry
11953-1957 Minister of the Aviatioq-!ndhstry

1957-present Chairman of -the USSR State Committee

for Aviation Technology*

In the reorganization of Soviet industry in March
1963, the State Committee for Aviation Technology, along
with other major Soviet State Committees, was placed under
general control of the Suﬁreme Council og the National Economy
(VSNKh), which 1s in ‘turn attached to the Councii of Ministers.
Other state committees with a similar level of authovity and
Jurisdiction include those for Defense Technology, Radio-
'Electrcnics. Electronics Technology, Atomic Energy, z2nd
‘Shipbuilding. |

' ‘
! L
v ]

% BSE, Second EditioﬁQlYo;umg_ﬁl, page 100,

]
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Aithough the State Committee for Aviation Tech-
nology is seldom mentioned inlthe;new textboog, the following
statement taken from a diacussion: of the assignment of
speeializatidns to éxistiné plants refers'difectly to the

‘ | . control of thg State Committee over peries productibn énter—‘ t

B ~ prises of the aviation industry:

_ The right pf determining the nomenclature of
indhstrial prodgction'and def;ning_the‘specializa-
tidn'of ghe branch enterprises was given}to the
State Committeé fér Aviation Techno}og& in the
same manner"tpgt other state cogmittcea received

the-pame responsibility. (p. 83)

' Organization of Industrial Processes. For purposes

of definition, the authors divide the processes and activities
of an aviation production enterprise into the following three

broad categories:

‘a. Basic processes
‘ : ' . - materials pnefabricatibn
| materials fabrication
dssembly

testing

b, Auxiliary processes
; - toolxng _
-t jigs and fixtureé ’

e CONRPENTI
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equipment mhintenance

energy transformation:

_c. Service processss
supply and warehoﬁsa inventory

generaliplant’maintenancq (p. 26)

Figuré 5.1 (see figures at the end of this text)

provides a breakdown of apecific'ae:vicea<povformed under

each of theﬁe categories and sub=-categories,

Prefabricatidn is desof{bed as the manufacture 6f _
semi-finished {tems- eastings, forginga, hot and cold stampings.
"In modern aircraft construction, materials in the form of
steel and nonferrous castings, welded pieces, stamp@ngs and
sheet materials, parfs stamped and formed out of plastic,

and so forth, are widélylutilized." (p. 25).

The fabrication stage "basically includes the
fabrication of metal by cutting. To this stage also belong

chemical-thermal, galvanic and electrical methods of processing

and finishing of products.” (p. 25)

P

Concerning new proceeheg of materiadls fabrica;ion,
the authors comment: t e

- “ .
' . - . » . -

In recent times a considerably closer relationship

" has begun to emeﬁfe %ﬁgreen§the prefabrication
. ' SR A
\‘) l o ort D ,f)."

L e

A
o oy

Declassified in Part - Sanitized Copy Approved for Release e 2013/11/08 : CIA-RDP80T00246A026700050001-0




Declassmed in Part - Sanltlzed Copy Approved for Release 2013/1 1/08 : CIA-RDP80T00246A026700050001-0
' Lpr
- GONF jDﬁLF‘ AL

and the fabrication stago.' Thus, for example, ‘

the'procéosos of oold stamping of sheet and rolled

materials nAVQ achired the nature of pressure
fabriscation whioh'ocarcely roouireé subsequent |
finishing. >Ca9ting under proaoure,Aprecision

* and other typeo‘of caotlngs ﬁot'roquiring mechani-

. cal orooessing of the parta_embrnoeg as it were,

" both the prefabrication and fabrication stages, '
A simllar charactaristic is found in the forge-
preaa Operationa in connection with the increasingly.

greater use of coining processes. (pp 25-26)

The assembly ‘stage,. which in Soviet industrial
terminology ambraces component and eubasaembly processes
through final asaembly. accounts, according to the‘text,
for up to 40-to 50 percent of the volume of work of an avia-
tion plant, (Unfortunately, this figure is not related to
.a specifio aspect of production such as floorspace or man-
hours. In addition, the'text[ﬁﬁI?lgg{érg[tofan “oviation“
plant rathor than to a'speolfic type offﬁroduotion, and so
the statemont‘éaq(bo tnken to represent anlaverage based
on all typeo of aviotion produotion from'inatrUmonts and
equipmont{through engines and airframes.t On the other hand,
the figuro of uo to 50 percent for all types of assembly .
does represent A reasonable figure for an airframc plant.)

In emphasizing the comparatiyely large portion of activity

.which is allocated to the assenbly stage, tho‘text poin s out:
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A modern eviaticn engine has more than 5,000
dee;gnated parts and an aireraft of medium tonnage -
uﬁ to_300,000.parts.' The requirements for the
precision of manufacture.apd aaeepbly of parts

are being continuquaiy increased. .The assembly

" process of complex items of manufactufe (machines,

_‘mechanisma. subassemblies, etc.) is also broken |
down into a number of constituent features of its
proceaaes. each of which onsists of a number of

consecutive operations. (pp 235-27)

A medium~§eight jet aircraft of U.S. manufacture
such as the Boeing 727 jet.franapopt is calculated to have
some 80,000 parts independonf of etandard fasteners and
p#vets.v Conaequentlx. the figure of 500,000 probably in-
‘cludes ﬁot only the details, coﬁponents and assemblies of

, althe aircraft but the'standard parts aucﬁ as nuts, bolts and
' screws as ﬁell.' It certainly does not include rivets, bde-
cause, as the authors state alaewhere, there are more than

a million rivets in an aircraft of medium to heavy weight,

The final stage of the basie'processes is testing,
which, acoording to the text, is carried out initially at
the plant. _FAt aircraft conatruction plants, the factory
tests 1nc1ude a program of Operhtions at'the aerodrome sec-
tion and at the flight test station (LIS) [of the plant);

Aat aircraft engine conatruction plants, the factory tests

include checkout pvoceosee and teats of aireraft enginea on
.
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engine test stands; and in subassembly and inetrument-buildg
. ing plants, they include the festing of subassemblies and

" instruments on special stands and in test stations.” (p. 27)

| Ever since the 22nd Congresa of the Communist
Party of the Soviet Union in 1961, the following key words,
related to the development of 1ndustry in the USSR, have
been stressed: |
concentration
specialization
cooperation

combination

 According to the program of the CPSU presented
to the 22nd Party Congress:

The deVelopmeni of Qﬁeéialization and cooperation
and also the expedignt combination of similar
enterprises is one of the most important conditions
oﬁ technical progress and of the rational organiza-
tion of socialist labor. ' |
'The application of these terms individually of in combination
refers primarily to a requirement 1evzed on Soviet industry
to achieve. greatev apecialization in all types of manufacturing,
and to eliminate the.strong vertical atrpctures still apparent
in many.bhaaeu of\industry with éhéir attendant duplication

of production phocesees. It would appear from the text that

COitF 'DENT!AL‘
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fhe eircraft.industry, profected by the priority nature
of its work, has maintained ‘a relatively vertical structure,
containing hithin its enterprises a number of specialized
production facilities whieh'duplieate activities of the
Soviet.induatfy at'iapgee i.a. the menufacturelby an aviation
radio plant of end producfs which could best be produced
by a plant of the e}ectrenice iuduetry. ‘

An attempt is made, in some of‘the following
_paragraphs, to define the general meaning of the terms listed
above as'they are currently interpreted in Soviet industrial

practice,

Concentration. This term refers to the development

of large-scale enterprise in order to lower the cost of pro-
duction. The production enterprise of higﬁ‘concentratloﬁ
is assumed to be the‘most'economical, but theeauthors make
an 1mpo§tanthualification'Sy'pointing out that the tendency
toward eoncentration in a small number of large facilities

" must be controlled for stretegic reasons and also in order
to reduce the burden on the national transportation network.
The historical Soviet tendency tqwerd bigness, is, however,
evident in the disoussion of concentration of. production,'

and it is clear that large-scale enterprise is still highly

1
at

favored,
At the present time, the' industry of the USSR
in its level of concentration of production occupies

o
Iy

4
B

+
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firat place in the‘world.-'Thus, for example,

in the manufactgting industries of the USSR, 65 per

' céht of all workers and employees are concentrated
in enterprises with‘uorx forces of over 1,000, .
and thesé;éntgrprises put out-around 75 per cent
of.§11 products. In similar enterpbipés of the
USA; only 33“peg“cent of wonke?s.and Qmployees are
'qonéént;‘ated, and they account for on.ly 38 per cent
of the total vdlqme-of production.... Aviation

production, in cdmparison with other branches,

is characterized by a higher degree of concentration. (p. 61)

Within the aviation industry, the highest degree
ofrqoncenfration has been attained in aircraft con-
struction and engine-construcfion enterprises, a
fact which is explaingd~by the special complexity
of‘design of aircraft and engines. (p; 65)

In a manner characteriatlc of Soviet textbooks,

~ the authors conclude by eaying that concentration of produc-

tion does not.necessari;y require 'an endless growth of an
entervrise-fthat in¢rease'1nAthefv61ume of production can
occur not only as a result of the expansion of existing

enterprisea ‘or construotion of large new plants, but that

‘it can_also be aohievad by the putting in to service of

several smaller plants which have in combination the same -
productive capacity. In'othdr words, concentration can also

be achieved by its opposite, dispersal.’

CONFIDENTIAL
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The usual economicAadyantageé of large-scale
over small-scale enterprise are listed: the higher degree
of intrqéfactovy division of labor; the 1ngreasecf productive
capacity at a faster rate than cabital investment in the ex- -

. pansion‘éf a plant; the better rationalization of raw material

utilization; the organization of special shops using the

waste products from the-basic‘méﬁufécturing.processes; the i

' feduction of time'raquirad to put a new item into series

production; and the g?eatér means available for improvenw&417 t
| -worker housing, restaurant services, and the operation of

clubs, kindergartens and fécre;tional activiéies.

The argument against massive concentration begins
with the statement that construction of large-scale enter-
prises is not always ecdnogica;ly or strategically ad-

~visable. The following line of argument‘ia ZZ%kmd;;

The construction of excessively large enterprises
can lead toward the organization 6f plants putting
‘out unique products. (for example, é apeciaiizéd‘fﬁc-
tory manufacturing landing gear for all aircraft
gconstruction plahts).' The-develbpment of uniqne R
L1, e. single-product] plants would lead toward a
,breach in the complex develoPment of econonic regionab
of the nation and‘towardvexceaaively long—range
transportation. The -construction of unique factories
is inadmissible from the standpoint of atrategicl
reqﬁiréiente. sinée'the_putting out of commission

P . - .
L ST
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of such a plant would lead toward disruption of

the output of a whole branch of 1ndu;try. Thus,
in the aircraft industry, it is more expedient to
build "understudy plants, that is the construction
of several enterprises putting out one and the

same product. The complexity of the problem of
eafabliéhing the scale of an enterprise is further
aggravated by a long list of contradictory factors.
A comparison of the pvoduction process in the manu-
facture of hardware in enterprises turning out a single
type of product has dqmonstrqted that the lowest
factory costs can be obfained;ae & rule, in large-
scale enterpéisea.~.8ut if ‘one takes into account
transporthtion costs, transportation volume, the
neceasity‘for complex development of the [{econonmic)
regions, the strategic and related requirements,
then ingtead of a aingle large unique plant, it

is more rational to develop several medium or

small-sized "understudy” plants. (pp 66-67)

An apélégy is férﬁnlaféd f;r the in&ustrial
gigantomania og;%ha 1936*@ by}nt?tihg that the scale of
industrial enterprigﬁs must bg.Qecided to some extent by

~ the problems of a givén'hiaQOricai?stgée of socialist deyelop-
‘ment, Admitting that, in. the course of the first and second
five-year plans,.the Soviet government concentrated prim&rily_
on the creation of giant énterpriaea, the authors explain

that this course of action was dictated by the limited re-

T4 -
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éources of the natiqn,.partioularlyjin the availability of
qualified cadres.. Duriﬁﬁ this same period, according to the
text, the experience of the.capitalist nations in the develop-
ment of industrial enterpriaes was utilized to a great extent.
implying that the faults of capitaliat industrial planning
were necessarily and 'unavoidably incorporated into Soviet
‘industriél~planning. Thé authors then go on to state one

of their major theses with regard to the aviation 1ndustry,
which, it should be remembered, incorporates the manufacture

of airframes. engines, inatruments,and aquipmentsx

At tpe‘presént'time; under the conditions which
have qu been achieved of a high degreé of
development. of production, it is more expedient,

. as wiil be seen in our further remarks, to build,
along with the 1arg;aséale enterprises, also the

medium and small-sized highly epeciaiized factories, (p.67)

The discussion of cancehtration closes with the
general observation that. 1n present-day SOVIet aviation
enterprises, s a result of the 1ntroduction of new industrial .
technology, tﬁe_tgtalgnvqben of plant worképslis‘decreasing
while the‘numbeé qf;enginqgring and tgchnical}statf is_increas-
ing. Even undgr-théée circumstanééa,.thh té&t points out,
the scale of production is increasing, an evidence of the
fact that the degree of concentration in Soviet industry is

presently still on the increase.
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Sgecialization. While the torm'conceotration re~
fers primarily fo the eoale of industrial enterprises, specializa-
tion of production has feferonce to the."homogeneity and
seriality of production“,.in ofhop words to lighly repetitive
serial production of a reduced number of standardized products.
Typically, speofalization_oflindustry can refer in Soviet
ueage'both to epeoialization of entérprises as a whole or

to what ig termed intra-factory specialization, in other
words the specialization of different sections of a plant
which may or may not be closely related to one another.
These contradictory definitions tend to make even standard

'.torminology somewhat ambivalcnt. Rather than indicating a
lapee_in the logical processes of the Soviet authors, it

. may represent a device by which the euthors can discuss the
Soviet aviation industry in real terms while at the same

tine pa}ing tribute to the dictates of the 22nd Party Congress.

In their discussion of epeoialization, the authors
come fairly close to making direct critioisms of the strongly
‘vertical stricture of the aircraft industry in the Soviet
Union. These cdticisma of,the-exioting conditions provide
the soundest basis for estimates of the current structure of
the -Soviet aviation induatry. The authors begin by using

the example of a specialized metal prefabrication plant:

In specialized factories for the production of
aviation products, cold rolling equipment is

utilized approximately'two times more efficiently
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than in corresponding sections of airecraft

construction and engine construction plants.

Specialized enterprises were the first to
use thefmdétlmodern equbment (cold forming,
.ecrew upsetting and'autbmatei lines.).(p. 69)
¢ . .
. At the .same time, in the tooling'sect;ons
_bf.thé'aviatiqn'and othef factdriee. productiqn
retains a syall—scalé series character. As a
peéuit, the labor cdst8 df producing taps,
.micrometera, smooth plugs and other instruments
in specialized factories are two to five times
lgwer, the annual Outpﬁt of pfoduction per unit
of floorapaée‘id'two to three times greater and
the output 6f production per unit of .capital
investment is approximately 1.5 times greater
than‘ﬁhat of thé instrument sections of the
aviation planta.: |
It is clear therefore that, dcspite the official
efforts of the government to promote greater specialization
throughout Soviet industryﬁgeﬁerally, the &viation industry
under the State Committee continues to be as it was under
the Ministry, a véitic&lly-integrated monopoly essentially
independent of other fabricating industries. -It has its
own facilities, éither'separate or within the airframe and
engine plants, for the manﬁféctuge_of auxiliary equipmént,

instruments, and other intermediate products which are in- -
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corporated.in the final output of completed aircraft. It
is also clean, however, that some raquirements are met

by subcontvacting or purpose from the gsneral industry-

' .
F— ] s
o e Ll :

ceon About 50 percent of the manufaoturing cost

og an aircraft is abcounted for by purchased
produots and-seml—manufacturee. Aviation planfs
'maintéin_indhstrial relations with hundreds of:
enterprises both in_thé aviation and other branches

of industry, oﬁtaining_from them large quantities

of the most diverse products, iﬁcluding certain

 tools, and in part caétings.'stampinga,-elecffo-

technical and other produ§ts (p. 78).

. The aviation 1ndustry, in contrast w1th other -
types of manufacturing, is a. complicated field,
uniting all ﬁhe areas of manufacture of aviation
products (airframe dbuilding, engine building,
ins;iument building, raqio industry, etc.). The

v manhfacture'of aviation products [and this clearly .
includes .aircraft electronic equipment] 1s concen-
trated 90 to 95 per cent in the aviation industry.
In aviation ﬁlﬁnts, aviation production is pre-
dominantfandlaccounts for 85 to 95 per cent of the

total volume of production (p. 70).

The authors claim that, under the program of thé

current seven-year plan (1959 to 1965), measures are being

CGN‘T:[J"I\JH'” T | |
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implemented toward further specialization of seuﬁfabricate‘
production and the production of standard "normalized"
componenta.. One of the examples chosen is the automotive

industry, in which it is 'said that aasembly plants will be

‘freed from the manufacture of products not compatible with

+ Lt

their basic profile. o .

* . #
i

With regard to~specializatfbnnin the semi-fabrication
of metal parts, and apparently referring to industry as a '

whole rather than the aviafion industry, the authors state:

It is‘believec that, by organizing'séecialized‘
production, the number of cections turning out
fasteners can be reduced to one twelfth and

and of sections producing castingp-cudfstampings'
to two-thirds the present number. According to
ppelimidcry calculations, as a result“cf the
specialization of costinga.anc stamping production
alone dufing the!seven-year plan, a saving on the
order of 1.1 billion rubles will be obtained. The
total share of tool plants in the production of
standardizec and normalized ‘tools ‘should be in--
crease¢d about 2 times. In m&chine buiXding, it is
planhcd‘to increase’cighificantly the degree of
specialiiatiou in'the-production of gears, chains,’
reduction drives, electrodés; plastic parts and-

many other items of production.

Cb‘n;jt' S ‘.

‘ -
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Increased work toward the specialization of
production in the aviation industry is also

scheduled during the seven-year plan. (p. 70)

'In the current Soviet industrial :hao?y. specializa- °
tion of industrial p%dductidﬂ~is_divide&uiﬁfg tbvée basic
- categories: _ »
a. Article speqiqlizatibnl:thé specialization
of plants for the pioduction of specific

complex ‘finished products.

b. Component specialization- specialization
for the production of different finished parts, '

components and sub-assemblies.

C. ‘Technological stage'bpeqia}izatioh- the
specialization of plants in a given category
~of fechnologica} progesses.'BUch as stamﬁing,
foﬁging or casting. ' |
According to the authors, article specialization,
or specialization according to finished products, such as
airframes, engines, inétrumenté and equipment, has  been
achieved to‘é comparatively higher &egree in the aviation:
industry than in other branches of Soviet indusfry. The
‘authors state, however, that gfficle épécializ#tion)whicﬁ
calls for a reduction in the varief§ of parts and equipment
produced by a given plant, mubt be subordinated to the need

[

S
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of a rational distribution of specialized production fof
strategic and economic reasons., fWithinAthe heavy machine=
building industry, the authors single out two large plahts;
Uralmashzavod in Sberdlovék‘aﬁd Kramatorskiy Zavod at
Kranatorsk, aé examples of piants with too low a degrece of
specialization, indicating that these plants are called on

to maquacfure complex and diversified products in single

N ¥

copies. . RN ooy st -

R
DR

. “
P . [ Lo
3

Aviation pihnts. on the other hand, have apparently
achieved a high degree: of specia%izéfién& According to the

text:

Airfpame'plants are specialized by the flying
weight'of‘the aircraft (light, medium, heavy)

and even by different types of aircraft. Avi#-'
tion‘engine-building plants are specialized by
type of engines- piston or jet engines- andl
also'by'different_typea of jet engines (turbojet,

turbofan, etc.)

The te}t makes clear tﬁat“the degfee.of article
speéializatibn in the aviation instrument and®equipment plants
is lower than in the airframe plants, a fact'which is hardly -
-surprising. Whét is ihteresting.iﬁtthe.diacussion of this
subject_is,the coﬁfirmétion‘thaﬁ’thefe are radio equipment,'
inetrumeﬁt, electronice and other specialized plants which

belong exclusively to the aviation indusfry‘gnd not to the

'
¥ .
L)

TS
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~ corresponding branches of the civilian industries. The
authors state iﬁ passing that'the manufacthre‘of many
insfruments'which,apé now being manufactumed by the aviation
industry should [probablyl be transferred to instrumenthuildf
ing plants of generai industry. 'Tﬁé'pertinent passage reads
as follows: |
o . .

.The degree of article specialization 1n instrument
building is lower than in airframe factories. The
nomhnclature of itpmavof'manufacture in instnumgnt-
.build;qg.?laﬁtg is still veryzl&rge. Thus, for
'eiaﬁpié; in.one of"the‘smq11er instrument-buiiding
ﬁlants, the nomenclature of manufactured items

- totals 150 separate designations.

Nearly the same hituétiqn exists also in factories
which are producing aviation rad;g equipméht.
Tﬂerefore,'the development of article specializatipn
in the aviation industpry requires‘first of all an
1ncrease in the degree of speclalization in the
radio-technological ‘and 1nstrunent—build1ng plants
by means of redistribution and selection of a
unified list of producfs. The manufacture of many
iﬁstruments, such as manometers, thermometers,
potentiometeps, and other control and measuring
devices which are being«widely utilized in

different'areas of industry, ehohld.be transferred

to the genéralvinstrument-building plants servihg

t‘. b
-
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all industries [i.e. removed out of instrument-

building plants of the aviation industryl. (pp 70-71)

Component spgcialization'is deacribed*as "speci#li-
" zation according to production of different finished parts _
of a complex finished product: individual details, compbneﬁts,v
and sub-assemblies". This type of‘specialization dépends,l
of course, on the.degree'of standardization and unificatiﬁn
of componentszin‘ﬂ;fferept mechanical.syatems. After‘ad_ .
vancing the Qsﬁallarguhéﬁfu fof'ihferchaﬁgéaﬁility of fittings,
components, ahdfsub+absehblieaw'tﬁq aﬁthéré go on to charge .
that the_presgqt.}evel;of standardization in Soviet industry
is failing "by éjlohg'ﬁaf to aﬁaﬁeﬁlthe problems of develop-

ment of mass specialized industry."

With particuiar'refefencevtc aviation manufacturing,
they charge that the per cent of staﬁdarditeduand normalized
éomponents is éignificantly lower than the national industrial
éverage because most of the compongnts in the aviation industry
are made according to narrowly specialized_nérms of inqividual

plants. The text.states:

In aviation enterprises, about:90 per cent of
the standardized and normalized componeﬁts.
falls into narrowly specialized .categories of

~ items; (parts for airf}ames are designated by'the

letter 'S' [for samolet, or aircraft] and'parfs for

engines by the letter 'M' [for motor, or enginel),
so that the total list of non~standard components

d

.y
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utilized in the aviation industry is large and
the possibility of interchanging different de-

sign elements is small. (p. 73)

Con@inuing under the'heAQing of componeht speciali-
zation, the authors lauhch‘an'ogtspoken attack Qn'the present -
tendency of the_aviation industry to retain,¢ontrolbover.the'
manufacturihg processes which are unrelated to the final out;,

‘ ﬁut of the aviation plants."fhair argument runs as follows:

. . ’ P 4
[

The produotion of componenta, the technology
of which differs sharply from the technological proc-‘
essds of - the main production ought to be removed
from av;ation factories. This_is true above all
of qon-métai items of manufacture-- items made
of leather, blastic, organic glass, rubber,
textiles‘and‘wood.-.Plastié components‘are being
‘especially widely applied in radio technology and
m'inatrument building [here the authors are apparently
referring to radio and instrument plants of the
aviation indtiétr;y], for _termi‘nal plates, flywheels,
‘commutaters. The chttering of production of
plastic pomponeﬁts leads towards poor utilization
: of,eéuip&ent. especially of the siﬁgle-burpo§e,
high—preesufe.gresges. Of the total number of
presses_with which the plastics industries are
equipped, only'arounq 26 per cent are in the
eﬁterprises of the éhamical indﬁatry. Because -

of this fact, plants of the chenical 1ndustry '

CONFIDENTIA!

Declassified in Part - Sanitized Copy Approved for Release 2013/11/08 CIA- RDP80T00246A026700050001-0



Declassified in Part - Sanitized Copy Approved for Relea_g,g .,2—013/1 1/08 : CIA-RDP80‘I_’00246A0267OOQ50001-0

1

process only about SO_per cent of pressed
plastic materials. The prodﬁction of manu-

' facfured iteﬁe-f;om textiles and;fibera (cover-'
ings, césinés) été;)'shquld be delggated to |
enterprises‘of fhe light industry and of the
textile'industry;'the manufacture of wood and
cardboard packaging- to local industry., By

~this means progressive ga&hnologiéal proéeseea
coﬁld be ufilized in“ﬁanufacture. At the preéenti-

'time the produdion of items made from non-metallic

’materials’in aviation factories is often carried
out by hand methods.~w45¢ e
Imfthetcopsgﬁéétibﬁ;éf.aéiétioﬁ.préducté, a huge
number of fasteners‘is uéed. ?hué. for example,
in the construction bf a heavy aircraft over a
million rivets can be counted and hundreds of
thousands of nuts, fastenefs, and other minor
strdcturalﬂconpoﬁents. ‘In different types of
aircraft; more thah 50 pér cent-o!‘such details
are identical aq@‘stdndérdized;_ The largeness
of vblumé,'thg-simila:ity of design, and the use

. of gimilaf parts for différent products are
creating the oppobfuni?y for centraliiation o£ 
production of the standardized and nérﬁalized
componeﬁts in'tﬁe aviation industry w@thin the

boundaries of,econdmfé regions of the nation. (p. 73)

SONFIREN T 1
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The inferehce'is probably juStifiéd here that,
even tﬁough some 50 per‘cent‘of.the faqteneré and fittings
used in airframe construction are identical and standard,
i* ' each airfraﬁa'plant is neQerthelese pfoduéing such

details and components for itself. btherwise, there would

~seen to be little reason or necessity for urging the

standardized production of such oompohents on the aviation

industry.

As a final confirmation of the present tendency
of the aircraft industry to hoard all types of production
even remotely connected with the final output‘of aircraft,
the following syatemept,§s'usefu;:,

If'is‘ﬁéré exbedieﬁf~&c.p1qce‘in factoriea

of the electrical indgstry the production of

sucﬂ items as resisters, condenaers,'regulatora,

electric méto:a, and transformers. (pp 73-74)

Another fprm'of specialization is stage:or
techhoiogical stage_spacialization,‘which refers to speciali-
zation by process- c§$ing, forging~or hoat-treatiné- rather’
than by product. As the éoviet authors point out, the
stage specialized enterprises almost always put out a
product which "undergoes addifional-mechanicél or other
processing in the factories thich manufactﬁre.the final
product.” 1In other words, stage specialization ;s centered

on the pre-fabrication processes..

ﬂﬁfﬁ" "r-n-'

-
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The authors.attack;the present tendency of thé
Aviation industry to carry out its own prefabrication and
tooling operations and callsvfor'the release of these
o activities by the aircraft industry to-the machine tool

~ industry at large. The spec1fic passage reads as follows:

It woula be rational to transfer all manufacture f
‘of sténdardized (normalized) cutting and measuring
instruments, dies for stampings, press forms,
nachine tool accessories and forms for caating
under preeauraggo the tool makingtplants, and'.
- -to-conéénfratélthe'manufac%ﬁré 6f‘epec1a1 tools
in special sectionsibf the aviation industryl.
by sorting out‘the reiated eategories of tools
and vedistributing their manufacture among the
appropriate sections of related factorxes. There
has been successful experience in the specialfzgtiod
of production of égecia} tools in several of the
| engine-building plants, where, as a result of the -
orpanization of spécial sectio;s,'the'oﬁtout of
tools from the same floor space has increased

five to ten times. (p.|75)

In their summéry statement oﬁ the desirability
of specialization of all types, the authors make the inter—
esting comment that through specialization of production, it
is "sometimes possible to come to grips with the stagnation

of departmental workers who are striving to Keep a maximum
"ﬂ,";-' ~.,-_.
., 15}\# "\-I}"
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amount of production 'to themselves' in order to depend

less on other enterprises."”

In clbsing their discussion of'epeéialization and
the means of achieving it, the authors point out that saepar-
ate nmethods must be applied to the Western and Eastern regions

of the nation. They point out that a growth of industrial

capacity is called for in the Eastern parts'of‘the nat;on--
presumably east of the Urals-- under the latest program of
the Coﬁmunistlhrty of the Soviet Union. As a result, they
report, it will be more, rational to build'néw specialized

- plants in the Eastern regions; and to’ re-allOcate and reorganizq
the production of existlng plants in the western vegion.

’

Cooperation.‘ This term, one of the least precise-
4

in the current Soviet 1ndustria1 terminology, apparently re-

fers simply to the 1ndust:1al.supply relations among special-.
ized industries-~ i.e. the supply of raw'materials, details,
parts, components. sub-assemblies, and assembliea from one
" to another plant. Cooperatlon is defined primarily as a tangible
" result of epecialization, and the categories listed for coopera-
tion tend to parallel the epecialization categories. The

authors do, howayer. point out that:

There is also cooperation which derives from the
excess versus shortage of prbductive capacity.
In this type Bf'cooperation, the broduction links

[eatablished'betwgen enterprises] arise not as a

‘\‘r

L.
LT

Declassified in Part - Sanitized Copy ApprO\;ed for Release 2013/11/08 : CIA-RDP80T00246A026700050001-0



- S

Declassified in Part - Sanitized Copy Approved for Releels§32~013/1 1/08 : CIA-RDP80T00246A02670005000170

direct result of specialization but as a
res@lt of the presence of exaess ﬁvoductive
capacity at one enterprise and a sﬁoftégevat
others, such as'may-develop in cbnhectiOn
Qitﬁ quantitétive ahd'gﬁalitative changes in
i _ ' - N | the ﬁroduction'programs (for example, an air-
| | | ~craft enterprise manufaétur{ng castings for

an automotive plant). (p. 77)

In our Opinion,sufflcient evidence 1s available

to conclude that very little of the aviation-aasocl&ted .
production’ ;sxcarried ‘out by non-aviation plants; that
there 15"&1'11 a 'séfoxig ;ﬁex;der;'cg; ‘toward: c'efxtrarlized and’
.direct control over all types of the aircraft-assoclated
production. The statEment cited above does indicate,
furthermore, that where surplus capacity exists withln l
the aviat*on.industry-e as it certainly must under present
conditions of.hoardingé- it is possible for an aviation

| : enterprise to apply its surplus éapacity'to ﬁon-aviation
production. It seems entirely probable that gseries Produc—
tion enterprises of the avﬁtion industry-- plants for the’
production of airframes, engines,linatruments and equipment--
might often.be found utilizinglfheir surplus capacity for
non-av@ation productiqﬁlin order simply to justify retention
of tho excess capacty. One example appeared recently in
the western aviation press in a photograph by a British
visitor to an airframe plant in' Moscow manufacturing IL-18

turboprop transports which showed parallel production of

.
.. F
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aluminum toy horses for -... merry-go-rounds.

N The currmwnt trend inISoviet industfial-planning
is to create relative induétﬁial autonomy‘withiﬁ each -
| economic fegion. .However,(in'relation fb the aviation
industr}, the authors appear to recommend against this type

_.of autonomy. They state:

_ Ih-thé éviafion‘industry. as a rule, it is
%ﬁpoagible to limit qooppration to the boundaries
of an economﬁc region, since this would nean that
each regioh would have td have a wholé compiex of

lenterprises supplylng av1atlon production with

.t

the reqdired'products. (p. 78)

Réturning to the duéstign_of excess capacity in
the aviation industry,’the Aufhofé siatgfthat during peaée-
time'tﬁe-produciive,capacity'of the ayiafion iﬁduatry is

~utila’.zed_to a’‘considerably lower degree than during wartime.

“"Consequently,” they say,

the aircraft induétpy is able to use its excess
éapaoity in‘satisfying the démands'of 6tﬁer branchas
of the natiéna; éconOmy. In doiné 80, one should
select fhose {tems of civilian demand, the production

of whieh willfmaximize the qualifications of the

cadres and at the same time preserve the flexi-

" bility of aviation plants. (p. 78)

Declassified in Part - Sanitized Copy Approved for Release 2013/11/08 : CIA-RDP80T00246A026700050001-0



Declassified in Part - Sanitized Copy Approved for Rel

~31-

Further on the authors point out that:

Cooperation between dafense plants and
enterpdses producing non-military products
properly organized within economic rericns
will ease and speed up the process of mcbili-

zation of industry in time of war. (p. 7:)

This last quoted comment further indicates what
is already known, that there is a sharp cleavage in the
Soviet Union between defense and non-defense industries and
that, at the local or repional level, there is very little

lateral coordination between the two.

Combination.

A combine is formally described as
"a rorm of production based on the concentration of ;roducts
of different branches of industry intoc one combine-enterprise.
Production forming an industrial combine must be orpanically
inter-related wit. respect to technolopy, utility recuirements,

oryr-aization and economics."
The authors list two basic types of combinas:

4. A combine based on the concentration of

successive processing stapes within a single
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enterprise- for eiampie a metélluvgical combine
embracing all operations from blast furnace
thréugh rolling mill for the production of

steel.

b. Combines based on the composite utilization
of raw materials, supplies aud;energy rather

than on similarity of end product-- for exemple,

pv]

a combine of nonferrous metallurigical enter-

,prisas with chemical productiun enterprises.

- The authors point out that combines of fhe~9ec6ﬁd
type, based on the cdngoaite utilization of matqrials. have ’
appeared in the aviation industry: large airoraft and engine |
constructlon plants have, as a‘by—product of their basic .
operation.manufactured art;cles for general eonsumption.

This possibility would presumably Occur in cases where scraﬁ
metals, such as aluminum alloys, are uéed for production of

consumer" goods by an. azrfrahe or engine plant as a side line.

The first type of combine, the one in which success-l
ive processing stages are joined in a single enterprise,:
-occurs-inlaviatlon plants, according to the authors, when '
foundry’and.hot-stamping_pbocesses.are_cdubiued with fabri-
cation and assembly, The.authofe caution that such acombine
is not intended as a favorabb example and indicate that bbt
metal working ﬁlénts;are now independent breuchee'of industry

which should not be combined with conuéntionai metal parts

GONFIDENTW
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fabrication in an aviation factory. A few paragraphs
later the authors go on to say that "the presence of
forge and foundries sections in aviation plants does not

answer modern requirements."

Prindiples of industrial location. " In line with

similar statements by Sokoloﬁskiy in Voennaya Strategiya

(Military Strategyl (Oborongiz 1963), the authors criticize
the irregular distribution of the aviation industry in
capitalist countries and go on to point out that industrial
location of‘the aircraft industry in the Soviet Union has
been carried out on a rational basis in order to make
optimum utilization of natural resources and to eliminate
excessively long hauls in transportation and to provide
strategic protection. The authors report that in the Soviet
Union |

a planned movement of industrylis being c#rried

out to the Easéx where more than 75 p;r cent

of the coal re?grvés, 80 pef cent of- water re-

_sources, Bolper cént of the fobests,-significant

iron ore reserves, and basic resources of non-

ferrous and rare metals are located....

At the present tima, nore than one-third of
all industrial prOAUCtion takés place in ‘the

Eastern regions of the country.

CORFIDENTIAL

Declassified in Part - Sanitized Copy Approved for Release 2013/11/08 : CIA-RDP80T00246A026700050001-0




Declassified in Part - Sanitized Copy Approved for Release 2013/11/08 : CIA-RDP80T00246A026700050001-0

In accordance with'the program of fhe CPSU, new
energy sources and new macnine construction centers
must be built in Siberia and Kazakhstan, and the
~construction of a third metallnrgica; base [sic]
for the country must be completed in Siberia. |

A rapid build-up is contgmplated for the energy,
oil, gas, iron-ore-and chemical industries in

the Volga region, in'the»Urals; and central Asia
and in-the Northern Caucasus, In this manner, the
gigantic scale of new construction will in the
near future result in significant changes in the

economic map of the country. (pp 81-82)

The authors state fhat, while each region has its
own significant economic and industrial specialties, such
specialization should be?combinnd with'the complex internal
development of each of the economic reglons independently.
They then indicate that the aircraft industry must be viewed
separately from the present tpend toward relative autonomy

of the economic regions. The text states the following:

Aviation plants should not be built Just in

the West or just in the South, and airframe plants
should not be located in one region while engine-
building plants are located in another and instru-

- ment plants in a third.

In selecting the location for the construction

of aviation plants, strategic requirements are

v"‘"
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also taken into consideration, among‘ihem the
'requirement of being located away from the
country's borders and away from large plants
of other ihdustries which might b&vthe nature
of their work'peveal the whereabouts of an

.aviation plant. (p. 82-83)

Basic Production Groups in Aviation Plants. The

productiop process, according to Soviet terminology, and the
related plant facilities normally fall into three general

categories: basic, auxiliary and service.

The basic sections of the plant are those used
directly for the manufacture of the main products. Theye
accommodate all stages of production and are sub-divided into

prefabrication, fabrlcatxon,'aesembly and testing sections.

.The auxiliary sections of a plant'serve to support
the work of the basic sections and assure uninterrupted flow
of activify in the basic sectbns. The auxiliary sections
can be divided in a number 9f ways. In general, their main
task is to provide and maintain all the tooling and equipment
required for production in the basic sections, the various
types of energy required, including electricity and compressed

- air and also repair, maintenance, and modernization of plant

and equipment.

The service sections are those which are needed

for the general support of the basic and auxiliary sections,

~ - --cr e -
. -
bu-“ '
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They provide storage facilities, control, general supplies,
maintain inventories, perform testing of materials, tools
and instruments and provide other services, such as packaging

and shipping.

" Intra-plant specialization. In general, the

sub-divisions of the plant-éorresponq to the classification
of a finished aircraft product, such as final assemblies,
sub-assembli#s and components. The typical form of speciali-
zation wifhin'an airfr&me plant is specialization ﬁy cate-
gories of assembly, such as fuselage, wing or empennage.

This same form of specialization for, shOps [tsekhi] also
reaches down into the sectlons, as for example the following
sections of an empennage shop. gtabilizer, rudder and ele-

vator sections. The authors state explicitly:

The.pfoduotionroutpqt of an aviation factory -
influences the structure of the.plant by the
design-technological bbeakdown. Thus the major
parté of an aircraft (fuselage, wings, empennage,
eté.)'predetormines the profile of the major
assenbly shops of an aircraft construction
factory (see figure 5,1). vSpecialization of -
the mechanical,'méchanicalQasseﬁbly, and metal
welding shops in an aircraft enginé factory
-has developed under the influénce.of the con-
struétion~technological breakdown of a ramjet

engine with a centrifugal compressor (compressor

- . ey
rE -
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body, compressor rotors, turbine rotors,
, combustion chamber, fuel injection with nozzle

junction box assembly, etc.) (see figure 5.2),

The authors then point out that, in sub-divisions
below the assembly level-- i.e. into parts fabrication and
prefabrication-- specialization moves from the article
specializatioh into the process specialization éccording_
to the various metal-forming and treating processes em-
ployed in the fabrication of:partg; The authors use the
example of an engine piant, avo;ging as alyays.the use
of airframe plants és apécific examplés. :This device con-
firms the greater Soviet sénqitivity about ihfprmation on
airframe planté and, consequently, their greéter importance

in an arms control environment.

If the strucfure of production wer; formed
only through the influence of the design-
technical breakdown of the engine, then the plant
would have the’article-sub-assembly specialized
gshops, each shop witﬁ a complete manufacturing
cyclé. In each of these shops several opera;
tions- forging, casting, sanding, metal welding,
heat-treating, assembly and other types of work-
would take place. However, in terms of modern methods
and techniques of production, the provision
for all of these'types of processes in all of
the specialized shops can result in a lower
utilization of expénsiVe and highly productive

. y )
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equipment. This consideration has led to the
creation within factories of separate, specialized
stamping, forging, casting)heat-treating and

coating shops (p. 97).

In conclusﬁon, tﬁe authors call for further
specialization primarily at the'semi-fabrication end of the
production cycle~-- the processes deaiing with semi-fabricated_
parfs and components, the sub-contractihg 65 wﬁich would

. pernit a decrease in the number of basic shops in the air-
frame plant itself,. The)authors caii.for the organization
of new plants to produce éemi-fabricated materials, components,
sub-assemblies and even final assemblies. In closing they "

say that the conditions must be created for the manufacture

of many semi-fabricated articias, assemblies and components

by independent prbduction facilities.

Compogition of the Basic Production Sﬁqpa and

Sections in Aviation Plants. Going back to the definitions

of the basic production processes, the authors make an
attempt to categorize the activities within each of the
sub-divisions of the basic activity of a plant: prefabrication,

fabrication, assembly and testing.

The prefabrication shops perform the forging,
casting, and rough machiﬁing of metals. The authors state
that the most highly developed forging and casting shops

are in the engine manufacturing plants and that 9 to 10 per
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cent of labor in engine manufacture is used in casting
process. In addition, they state that numerous types

of caeting shops exist in, a single engine plant, correspond-
ing to either the tecﬁnologicéi specialization (for cxample,
precision casting) orﬂthe.articlé'gpecializétion (for example,

aluminum or magnesium alloys).

In the prefabrication stage of aifframe construction,
according to the authors, prelimiﬁary stémping work takes up
the largest share. They state that while in engine production
stamping processes account_for 3 to 4 per ceht of the total
of labor they account for 8 to 12 per cent in the construction
of light aircraft: "More than half of all the components of
a light aircraft are manufactured in the preliminary stamping.A
shops, and the nomenclature of each shop reaches several
thousand component designations.” Lﬁboring the obvious]the
authors state that in the fabrication stage of the basic
production, the technological rather than article specializa-
tion is much more likely to obtain. They point out that
article‘gpecialization commences in the assembly shops,

Ibut that in the fabrication sections of a plaﬁt, the
specialization by type 6f process-- and coveriﬁg S fairly
wide range of articles-~ ig more likely to be found:

".,.. the general mechanical shop of one of th aircraft
construction factories consists of four sections: turret
lathe section, for fabricating large components; milling sec-
tion; fitting section; and a sectbn for the agssembly and

teat of auxiliary fittings."‘ In the article specialized

shops, there are also article specialized sub-sections

CONFIDENTIAL
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concerned with a single component of é‘major assembly, for
example, a section for the componéents of the forﬁérd landing
gear wheels and a section’for the-combongnts of,fhe nain
landing gear or for componentg of thé hydraulic assemblies

of the landing gear.

‘Implyiﬁg that such conditions do not presently‘
obtain, the authors say that it would be desirable "to
have sub-gections specialized for the manufacture of
constructionally and technologically similar parts., In
this regard a great deal of help can be found in the dassi-
fication of components according to design-technological
indices. Thus, all mechanically fabricated coﬁponents
of a light aircraft are divided into 28 classification
(brackets, fittings, arms and levers, cylinders, wing bo;ts

and so forth)".

The aufhors then proceed toarelatively useful
discussion 6f the ofganization of assembly shops in aviation
enterprises. They appear to refer to the work of the final
assembly shops as installation-assembly operations and to
that of fhe intermediate assehbly shops as mechanical-

asscnbly operations.,

The most widespread development of the inter-
mediate assembly shops has taken place in the
airframe plants. In the majority of cases,

these shops are organized according to an article

AR
OCFINENTIAS
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. designation, i.e. in each shop there are con-
centrated the' sub-assembly, panel jig and
jigless assemblies of one_or several final

- sub-assemblies.

In some plants there are intermediate

~ assembly shops which carry out the assembly
of’components‘(frames and ribs) for ai}'the
sub-assemblies of the aircraft. The establish-
ment of such a shop permits better assembly
meéhanization and the ;doption of multiple assembly

mechanisms..

The forms of specialization of sections of the
intermediate assembly shops are of three types:
'article specialization, in which the section is
-responsible for the assembly of all parts of a
given unit (including sub-assembly, ﬁanelt jig
and jigless); technologiéal specialization,
according to the assembly stage, in which each
eection carries out one aspect of the assembly
operation but on all the sub-éssembliea. As
éxpérienge shows, the last form of specialization
is the most advisable. In this form, the sections
for sub-assembly and panel Aséembl§ manufacture.sub-
assemblies and panels which are constructionally
"and technologically similar (for example, double

or single curvature panels). This condition creates

J’ F-T}EPYT ﬁ
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the prerequisites for increasing the level
of work- mechanization, for better use of the
floor space and for the adoption of standardized

~multiple devices. (p. 106)

Another important statement, permitting a clear
definition of activities in a final assembly shop as opposed

to intermediate assembly operations, is the following:

Work -on the mating of intefmediate aésemblies,

on systems installation and testing, on electric.
cable installa;ibn, dn.thé installation of in-
struﬁent panels, etc., is carried out in the final

assembly shop of the airframe plants. (p. 108)

Organizational Structure of Aviation Plant Manage-

ment. After reviewing the basic chains of command within
an aviation enterprise, the authors point out that, due

to the complexity of avigion products, the frequent changea;
in the nature of the product, and the high demands on
quality control of thé products, the management control
appafatus occupies a proportionately higher weight in the
total organizational structure than in other.types of

industry:

. Multi-component aviation products and the large

number of varied operations which are carried out

in the manufacture of components, sub-assemblies

I e N r-p = -
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and final assemblies increase the role of the
production. and planning-expediting system (section
chiefé, team leaders, distributors, planners,

| expeditefs, etc.). (pp 122-123) !
The following material fs quoted directly from the text:

At the head of each enterprise {s the director,

an agent of the government. He is chosen by ‘the
Sovnarkhoz (and in experimental enterprlses by the.
State Committee for Avxation Technology) and,
according to the principle of one-man management,
-acts as the manager of all the productzon-economic

activities of the enterprise.

"The director must organize the work of the whole
collectlve in such a way that he can guarantee the
output of a high quality product in the quantities
contemplated by the plan, so ‘that he can create
the necessary conditions for the>constant per-
fection of production and carry out economy meanures"
in all facets of the production-economic activities

- of the enterprise. fhé director carries out‘in-
spection and daily control of the production process, '
isUresponsible for the selection and proper dis-
~tribution of the cadres throughout the.piant and
guarantees: the ocbservance of plan, fiscal and
labor discipline. [Note here that neris nnt re-

aponsibie for Party discipline]. The director

-
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is responsible for the filfillment of agreed-
upon obligations to other enterprises (the
timely delivery of a finished product in a coop=-
erative agreement, the timely payment for de-
livered goods, etc.).  The director is responsible
for establishing: excellent work_cenditions in the
enterprise, and he looks after the improvemenf
of the cultumal and daily conditions of the

workers. . ‘

The director is given extensive rights. These
rights were established by resolution of the
Council of Ministers of the USSR on 9 August’

1955 and in various other decisions.

With the aim of achieving considerable independe
. ence and effectiveness in management, the directors
are given the right to: .ratify'tﬁé technological

industrial fiscal plan of the enterprise in re-
gard to all qualitative and quantitafive indices
in the event of need to change, within the 1imits
of a quarter, the plans for hardwere production”
(except for mass produced . goods and with the
consent of the customer); to ratify on the basis
of the enterprise's yearly plan the monthly plans
for capital constructlon and for putting new .
capacity into operation, -and also the yearly,' f
quarterly, and monthly plans for capital main-

tenance and repair with limited funds set asiae for

- .
A - - .
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that purpose; in time of need to make the necessary
éxpendifufes for the reconstruction of separate
assemblies and for the modernization in accordance

with the amortization calculations; to sell sur-

. plus materials, equipment and other valuable

materials not used in the enterprise; to acquire

special equipment, instruments, and materials for

carrying out scientific research and exporimental-'

design work within the limits of the ratified
estimate; ratify and change the structure and
states of the shops-and departments of the facfory

management within the limits of the established

’enterpriee‘plan for labor and number of workers

and engineer;technical pefsonnel; establish and
change the rate of pay for the deéantment workers
within the limits of the official rate of pay

and the ratified fund for wages.

The following basic departments of the factory

management are directly subordinate to the director.

'Planning—economic department (PEO) handles the

working out of the entire complex of problems in
the planning and e&onomics and work analysis of the
enterprise, and' also.controls the fulfiliment of
all planned tasks and norms as well as the limits
and’ tasks for the shops and departments in terms

of all indices; it organikes.and guides the

N
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statistical ca;culationg in thelenferprise, and
"Qgﬁdleé;xhe:methodi;al supervision of the work
of ﬁhe eqonomicg shops.‘
. .In several aircraft'gonstruction'plgnts there
’ Arganizéd pianning production departments (PPO) »
.instead of the planning-economié departments (PEO)j
‘these have the function of efféctive calendar plan-
ﬁing for alllthe activities of the enferprise;
'in small fac;oriee separate planning departments
are created which carry out all the work in connec-

tion with production planning and dispatching.

The labor organization and wages depaﬁtment (0TZ)
performs work in labor organization, tariffing,
wages, and in norm setting. It develops the
férms for labor payments and the system of pre-
miums, and it controls the'outgo of funds for

wages,

The chief bookkeeping section organizes and per-
forms all the bookkeepiﬁg accodntg éovering all .
the economic activities of the enterprise, the
accounts of 'the utiiization of resources in the
eﬁterprise, it controls the maiﬁteﬁance of fiscal

discipline and the safety of socialist property.

_ The technical control department (OTK) supervises

\
|
|
| (S
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quality control aﬂd product completeness, and

.it averts the pﬁssibility of waste in production.
The chief of product quality control, like the
chief bookkeeper, is selected or removed from

his position‘only by a decisién of the highest or-
gans following the recommendation of the factory
director,

The chief engineer is the first deputy director;
with the director, he shares reépénsibility for
the work of the enterpfise. The chief engineer
establishes the technical policy of the factory.
He answers for the correct and rational organiza-
tion of all technical preparation for production
and for the fulfillment of the factory's technical
.déveldpment plan. All managers who carry out
technical preparétion and serial product production
are subordinate to the chief engineer who is
responsible fSr;tHe control tests of an aircraft

and its equipment. '

The series-design deparfment (SKO). carries out,
the finai deéign Qérk’in'conformitg with series
.production,.re-works experimenfai drawings into
series production drawings, enéures pro@uction
by providing working dréwiqgs,’puts togeiher
specific éomponents and sub-assemblies which

form a completed hardware item, and makes changes

W
Vo
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in the series drawings with the aim of moderniz-

ing and improving‘the'design.

The d;partment of the chief.technplogist (0GT)
developé; infroduces and perfects technological
processes, devglops special rigging, works out
norms for the use of basic and auxiliary materials:
on hardware, and keeps an eye on the 6bservance_

of technologlcal discipline in the basic and
auxiliary production shops. Departments for
mechanization and production automation, which

are subordinate to the chief techhologist, are
organized in several large faétories. In large
faetoriéshfor.avigtion engines there is organized
‘a department of the chief metallurgist, who carries
out technolog%sal.functions écéérding to the group
of hot-working shops. |

4

' 3 * .

" The department of the chief mechanlc carrles out
_the malntenance of the- productlon bu11dings,

equipment ,and productlon and utllity machlnery. he

“ '

supervises their exp101tatlon, the fulflllment
of planned prevenﬁlve maintenance, tﬁe carrying
out of modernization on the operating>equipmept
in the factory, and the preparation of new and

unique ‘equipment.

. The production chief is the deputy chief engineer

CONFIDENTIAL
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for production; his basic function is to guarantee
the fulfillment of the production progran by
means of a regular output organization on the part
of the‘basic shops. The production chief has

either a production-dispatcher (PDC) department

~or a dispatcher department which controls and

regulates the carrying out of the plans for the
shops. The chief dispatcher of the factory is
the head of the PDO. '

In recent times councils on reliability and re-

sources have been established in several enter-

prises under the direction of the chief engineer.

The council on reliability and resources is composed

of: the chief of the SKO, the chief technologist,

" the chief controller, the chief of production,

and the customer's représentative. . The basic task
entrusted to the council on resources and reliability’
is to improve the exploltational quallties of the

product,'anq to ipcreasejité reliability.*rQuestions

R

of reliability and improving the resources of

‘hardware are decided at the time of planning,

technology evolvement, and production oi the

-hardware. This is why such departments as SKO,

OGT, OTK ahd the production chief should occupy

themselves with such problems at the very first,

The carrying out of the seven-year plan for the

development of the national economy demands the

CANEINENTIAL
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most extensive increase in the level of production
mechanization and automation‘as well as the
intehéification of the technological processes.
Th?s‘task;can be suCCcssfuliy resolved by strengthen-
ing the organs of technical service in the factory |
(SXo, OGT, OGM; etc.). Nevertheless, several
factories are using their engineering-technical '
~ workers incorrectly: as a result of the spread

of administrative and management personnel the num-
ber of designers and technologis¥s has decreased
to 25-30 per cent of the total of the engineering-
technical workers; at the same time in advanced

factories, this figure is 50 per cent.

The second'deputy.directqr of the fatﬁony is the
deputy for materlal flscal problems. Let us
look at the functions of the departments which

" are subordinate to hlm. - oo
The department of material-technical supply (OMTS)
provides the enterprise with allvthe necessary
materials, fuel, etc. The basic functions of the
departme&t are: . making agreemeﬁts with suppliers
and controlling their fulfillment, organizing
the reception, sforage,'and distribution of ma-
teriais, and also the tontrol of the use of
materials by the shops. All the general factory

material stores are subordinate to OMTS.

rn
¢;,J’ fﬂ"ﬂ
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The fiscél-marketing department works Sut the
financial pian for the enterprise and supervises
its realizaiion; it organizes the sale of the
finished products, and dévelopé communications

bétween Gosbank and c¢her financial organs.

The transportatlon shop. organizes the transporta-
tlon of cargo to and from the enterprlse, isg re-
sponsible for the proper exploitation of all
fransportation facilitiés under its direction

and performs maintenance on them at the proper time.

This shop is also in chabge of 1ntra-factory
_and in small factorles 1ntra-shop transportatlon

1

of products and materials. e

' Ao

, 1
" The prodﬁc?ion cooperation departﬁént (OKSP)
carries out the same functions as the OMTS but
only in the purchase of semi-fabricated, pre-
fabricated; and fabricated hardware. The 0SPK déeé

not exist in small factories.

The-capital construction department handles all
Yprobleﬁs of construction and reéonstrucéion in

the enterprise. 1In factories with a volume of
capital construction greater fhan 15 million
rubles, the position of deputy director for capital

construction may be established with the department

f\‘r b —
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of capital construction being subordinate to

that position.

The housekeeping (khozyaistvennyi) depart:aont is
responsible for the immaculate condition of all
parts of the industrial area (it tends to cleaning
and planting) and it provides the enterprinse with
housekeeping inventory, and handles the oftice

and factory printing office.

The assistant director for cadres is responsible
for recruitment, training and distribution of
personnel throughout the factory, as well as for
plant security. The personnel and plant safety
department (commandant's office and the bureau of
absences) is subordinate to assistant director

for personnel.

The assistant director for social-living conditions
problems is found only in lar-e factories. He
manages the housing and communal services -depart-
ment and the living conditions institutions
(nurseries, kinderpartens, polycliniec, dining hall,

etc.).

&
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