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The machine tool is the only device which not only produces other machines
but also reprodices itself, Mithout the machine tool it would be impossible to
‘produce most of our everydsy necessitios and luxuries, not only those products
whose metal parts obviously hawe been produced on the mechine tool but also
those shich in finished form give no cluss as to the part played by the machine
tool in thelr menufecture. Automobiles, airplanes, ships, mining equipment, and

- petroleun equipment are all made by machine tools or machines made on machine
tools. 'ith the aid of these tools and machines, forests ave converted to
Jumber, rubber to antomobile tires, and raw cotton and wool to clothing, The
level of a nation's industrialization depends in large measure, therefore, upon
the national inventory of machine tools and the ability %o produce them,

A study of the machine-tool indnstry gives an insight into the economic
stability, economic potentiality, and vulnerability of a country as well as
speclfic information on its ability to produce the machine tool itself and general

.information on its ability to produce all nscessary machinery and equipment., -

II. History of tho Industry,

The Soviets are fully aware that the nation possessing the largest inventory
of machine tools and the ability to produce them has at its disposal ons of the
koys to national powsr, Stalin ai the 1lith Council of National Economy,stated
as follows: "Iney (the suthors of the Dawes Flan) would have liked to limit us to
the production, let us say, of cotton print, but this is not enough for us. Us
want to produce not only cotton print but also the machine nécessary for its
production. They would have liked us to limit our. produstion, let us say, of

" automobiles, but this 1s not enough for us, for we want to produce not only
automobiles but the machines thet will produce autamobiless To change our .
country from an egrarian to an industrizl one, able to produce necessary equipment
by Lts oun efforts =- this is the gist, the basis of our general policy." ‘

" Before the Revolution, Russia, having a somewhat primitive agricultural
economy, had few uses for machine tools. Hachine tools were used primarily in
the arsenals, railroad shops, mining equipment repair shops, ship repair yards,
textile maintenance shops, and in a few motalworking shops of small importence.

. There were several small plants that made simple lathes and drill presses on
more or less of a job basis, but most requirements wore filled by imports., It
is estimated that pre-Revolution machine building of all Idnds, including
mechine tools, accounted for only 6.8 percent of ‘total Ruseian industrial pro-
dnction. . :

At the meeting of the 1lith Congress of the Commmist Party in December 1925

& resolution was adopted o industrialize the USSR, initiating an accelerated
program of development for machine building, particularly machine tools. The
Soviets used the US as their model for industrialization. Although realizing
that it would be necessary to import machine tools from foreign countries for
wany years not only for immediate production but also for purposes of design,
the Soviets planned for ultimate self-sufficiency in the production of machine
tools, ag in all industrial plams. . : '

In the early days of the Five Year Flans the question arose of separating
machine-tool building as an indspendent tranch from machine building. Beginning
uwith the orgamization of the Machine Tool Bullding Trust in 1929 and the transfer
of all machine-tool bullding plents to it, Soviet machine~-tool building developed
rapidly into one of the leading branches of machine building, Later, the
Peoples Commissariat of Machine Tool Building, orgamized in 1941, united under
‘one organization the producticn of metal-cutting tools, cutiing and measuring
tools, abrasives, forging and press machinery, and a mmber of plants making
related products. At about this same time the machine-tool building plants aleo
were trying to convert from a job-shop basis to ssries production based upon
standardization of models and the specialization of certain plants in maldng one
gensral type of machine tool, such. as lethes, milling machines, and grinders.
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During the First and Second Five Year Plans, while the new machine~tool
plants still were in the deslgning stage or attempiing to perfect production, 2
significant number of machine tools produced in the USSR were made in plants in
other branches of industry such as aviation, armament, general machine building,
local industry, and industriel cooperatives, In most cases the industries
required the machine tools for their oun operation and expansion, Pressure from
higher authority often forced plants to make copies of machine tools presently
in their shops so that they might meet the Flan goals for the items for vhich
they were responsible. As machine«tool plants came into production, howsver,
the manufacture of machine tools by other plants became less frequent and by
1951 had virtuslly ceased. Some potential for the manufacturs of machine tools
in such plants still exists, however, should the emergency require it.

Pogtuar developments have included the rebullding of the dameged machine-tool
plants, the ercction of new plants, and the installation of power equipment in
many of the older plants. Spscialized foundries also have been set up to supply
the machine-tool industry, and other plants have spscialized in manufacturing
camponent parts for machine {ools on.a standardized basis. The use of tungsten~
carbide tooling is being stressed, causing emphasls to be placed on adapiing
machine tools for high-speed operation, While the greater percentage of machine

. tools being built in the USSR are of the general-purpos. type (lathes, milling
machines, shapers, drill presses, and grinding machines), considerabls atlention
has bsen given to the design and production of apecial-purpose machine tools and
transfer machines for performing multiple operations.

In the last 25 years the USSR has made great stirides in building up its
machine~tool industry, Its importance has been recognized by tae appointment of
Efremov, formerly Commissar of Machine Tool Building, as Deputy of the USSR
Council of Ministers. The use of machine tools by Stakhanovites is featured
constantly in the daily press, and many "Heroes of the Soviet Union® are maching-

- tool operators, Today the Soviet machinewteol indusiry has entered into a new
.phase, and for the first time the USSR possesses an intograted cors of specialized
plants, : ., )

III. Orgenization and Opsration.

1. Organization.

Undor the Ministry of Machine Tool Bullding of the USSR, ei@nt main
adwinistrations have been identified as followsi

Abrasives Production

Forging and Press Machine Building

Heavy “achine Tool Industry

Machine Tool Industry .

Sale of Products of Ministry of Machine Tool Building
Hachine Tool Supply

Supporting Industries for Machine Tool Building

Yool Indusiry :

' Seventy plants are known to be associated with the Ministry, and 20
others probably ars assoclated, About 60 of the 70 lmown plants of the
Mulstry are produclag machine tools.

2. Technology. '
‘a, Technical Instruction.

The USSR has only a few teachers in engineering whose expericnce and
treining were received bvefore the 19301s. Technically trained instructors
capable of turning out compstent englneers are fow, and their qualifications and
facilities often arc pocr, Foreign studies on engineering, however, have been
frocly available, and many of these studies have been translated into Russian




with appropriate modifications to sult the prevailing Soviet politieal beliefs,
Large quantities of US technical journals, for example, as well as those
periodicals of the various US trade associations and industries, are widely
distrituted in the USSR not only to the various schools but also to the libraries
of the industries, ministries, and individual plants.

To supplement the training of iis engineers, the USSR, during the
1930*s and during the war period, sent many of its enginesrs to the US,
-ostensibly as inspectors in the machine~tool and other industries but actually
to observe the menufacturing methods used in the production of US equipment.
HMany of these engineers displayed thecretical knowledge but in nearly every
case showed a lack of practical experience. Few of these engineers remained in
the US very long and after being moved from plant to plant returned to the USSR
and were replaced by other Soviet engineers, somewhat on rotation. Yile the
US manufacturers in most cases were agreeable to having the Soviets on their
premises, there were numercus instantes whsre they prevented the Soviet engineers
from learning certain production operations, Te Soviets profited by their stay
in the US plants, however, and most of them returned homs with coplous notes of
what they had. seen. ) . :

Before torld War II the techmical publications of the USSR were made
up mainly of articles translated from foreign publications. and often went so
far ag to credit the article to the US or British publication in shich it
originally appeared. Of late, however, articles by Soviet techmicians have been
featured, Articlss and the photographs contained in foreign technical publications
are scanned avidly by the technical and factory workers who are permitted to see
them, and.these workers are encouraged to adapt to their own particular work any
new mothods thus learned If successful, they may be honored by being named as
a Stakhanovite (shock worker) or even ettain the rating of “lero of the Soviet
Union," thus obtailning the rights and privileges that accompany these ratings.
Some ‘of the results so obtained are subsequently published in the newspapers and
in the technical journals and frequently are filmed in the USSR equivalent of
"News of the World." In many such cases, increased production results,

S As part of the education for greater production throughout the USSR,
workers who have raised their production above their norms and have introduced
", Stakhanovlite mothods in their oun factories often are sent to other factories .
to demonstrate these new methods., Great strides are being made, but much .
remalns to be done. It is significant that the amount of technical 1i terature
on machine tools in Russtan is rapidly inereasing,

) The campaign for industrial education, intensified since World War II,
has been confronted with the problem of converting the psasant from an
agricultural to an industrial worker and of inculcating him with a pride for
machine and factory similar to his feeling for land and aniwmals. In contrast’
to ‘such industrial countries as the US, Switzerland, and Germany, where a

_mechanic keeps his machine clean and in good working condition, the Soviets do
not take any such care of their equipment. Morcover, since the Soviet machine=
tool industry is only in its infancy, there is no tradition of skill to bo
handed down from father to son. In the US machine-tool plants, for example,
many operations requiring considerable hand skill are jealously guarded and
passed on from generation to gencration. This also is true in Switzerland in the
‘manufacture of fine-quallity precision machinery. In the USSR, on the other hand,
‘hereditary skills and pride of accomplishment in mechanical arts are rare, the
emphasis being placed on fulfilling norms and quotas, )

‘ Another problem in lmproving technical skill is the lack of practical
shop experience in the case of Soviet engineers, In contrast to the US, uhere
engineer graduates often serve an apprenticeship in a plant, learning the work
fram the ground up, Soviet graduates usually are started in & plant in an
exacutive position of assistant foreman, acting as supervisor over a department.
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4s a result, they have little opportunity to acquire a firasthand knowledge of the
shop and mechines, There also iz the fear, as in other oriental countrios, that
they may lose face if they perform manual tasks, In turn, this utilization of
engincering graduates in executive positions halis the edvancement of capable
workers. A further difficulty is that many of the political hacks appointed to
administrative positions have no technical background.

Despite these problems connected with techniczl improvement, the
Soviets undoubtedly are attaining some knowledge in the manufacture of machine
tools. However, the modern finished product which, in contrast with the
three- or four-thousandth tolerance required a generation ago, now requires
tolerances of only a few tenths of a thousandth » and it is difficult to believe
that the present generatlon of machinists in the USSR will be able to compete
with the machinists amployed in US machine-tool plants.

be Development,

: The types of machine tools built in the USSR up until the late 1920ta
were of the crudest variety. Most of the lathes, for example, wers incapable
of cutting a thread and did not have 2 built-in lead serew., In the early 1930's,
attompis wers made to modernmize the types of machine tools being produced, and
2 variety of new models were brought out during that period, incorporating some
of the more nodern foreign improvements. Foreign manufacturers were required
to submit with their machine tools not only opsrating manuals but in many cases
detailed assembly drawings on the grounds that the machines shipped to the USSR
could be repaired when necessary, These working drawings, howevar, bacame the
properties of the minlstries or of their research divisicns. Only rarely wers
they made available to the factories to which the machines were shipped. Research
institutions thus had the basic dravings on which they could start their modern~
ization programs for their own machine tools. In many cases these institutions
have gone so far as to adopt the name of the foreign manufacturers. In 2 recent
technical publication, for example, photographs were shown of a newly designed
machine which appears to be almost an exact copy of the US-made Pratt-Whitney-
Keller milling machina., Another example is the mamufecture of Special production
machines designed to drill, ream, and tap multiple holes of such itoms as
automobile or tractor cylinder blocks. Although considsrable emphasis curing
the postwar period has beocn placed upon increased production of this type of
equipment, a search through the current 1iterature published by the Soviets has
failed to rewveal much information on original designs or new developments by the
USSR. ’ :

During the postwar period, considerable emphasis has been placed on
the use of carbide tooling, with resulting increases in the spsed of catting.
Stakhanovites who have thus increased the speeds on their machines have been given
country~wide publicity, and all factory workers have been encouraged to do
likewise. Attention has been given to the incorporating of additional horsepower
motors go that more chips cen be removed. The Soviet factory workers were lats
in discovering the ratio of horsepower to the cuvic inches of metal removed per
minute. In the US it was found necessary to redesign many of the machine tools
(by "beefing them up") to take care of the increased horsepower, stresses, and
woar that accompeny the use of carbide %ools, Only now is it becoming apparent
that in the USSR the accelerated Cepreciation of Soviet machine tools due %o
the useage of carbide tooling is becoming a serious problem.

The Ministry of Machine Tool Building has under its jurisdiciion
several research institutes which are charged with the develormeni and design of
‘new types of machine tools, Although the -engineering departments of US machine~
tool plants constantly are forced, through ‘competition, to redesign and improve
their machine tools, in the USSR thers 1is the tondency for a design, once approved
by the Ministry of Machine Tool Building and allocated to one or more factories for
production, to becoms frozen to that particular model.* " Often the users of the
machine tools have 1little or nothing to say about the type of machine which is
allocated and which somstimes may not sult the work involved, Although the USSR

* For high~spead cutting, designs are only modified,
. .5
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probably will continue to be backward in designing machine tools, in recent years
the number of designs of the various types of machine tools has increased. In
1932 there wers only L9 diffsrent types and sizes of machine tools, but the 1950
Flan called for the production of 2,300 type-sizes.

3. Input Requirements.

Materials required to manufacturs machine tools in the USSR ineclude
principally cast irom, steel, and smaller quantitics of copper, lead, and other
nonferrcus metals. In addition to metals, certain components 'such as antifriction
bearings, electric motors, controls, drive belts, and wey wipers are needed. At
the current estimated rate of production the following materials or components
in 1950 were required: i

Fstimated Input Requirements for the Soviei Mechine Tool Industry

. 1950
Material or Component Ampunt
Steol and Cast Iron 255,000 Metric Tons
Copper and Brass 2,900 Metric Tons
Intifriction Bsarings _ 650,000 Unite
Electric Controls and Motors 325,000 Horsepower
Drive Belts and tipers ) : 200,000 Pounds of Rubber

It has been estimated olsewhere that the machine-tool industry of the US
requires tio-tenths of 1 percent of the steel output, 2.5 parcent of the motors
and electric controls (1 horsspower and over), and 2 .percent of the antifriction
bearings.

The input requirements above are not large with respect to their over-all
availability in the USSR. The only input item which is imported by the Soviets
is rubber. For machine~tocl use, however, synthetic rubber is satisfactory.

The labor input for the maintenance of the current level of output is believed
to be high. The plant~by-plant total of Soviet maupower employed in installations
producing machine tools is estimated at 101,000 workers. The US, however,
employed only about 60,000 workers to produce the same number of units, lhile
plants in the USSR are known to engags in sush miscellaneous production as
agricultural spare parts to an extent not underiaken in the US, 2 lowered output
ver worker is indicated and ig an index of the Soviet machine-tool industryts
relative efficiency.

IV, Availabilities.
1. Production.

In 1950 it is estimated, as the result of a plant-by-plant survey¥,
that the machine-tool installations in the USSR produced 67,236 units (plus or
minus 10 percent). Of these wnits, from 2,000 to 5,000 are estimatad ss being
special-purpose machine tocls and the balance general-purpose. The 1950 Flan
called for 61,700 general-purpose units and 12 $300 special and multipurpose
units, or 2 total of 74,000 units. The USSR therofors has substantially

# Appendix A shows the method used to compute Soviet production of machine tools.,
Appendix B 1ists the machine-tool plants in the USSR with estimated production
of cach as of Jamary 1951.
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fulfilled the 1950 production goal for gemsral-purpose wmits but hes failed
to attain the goal for special-purpose uwnits. For the postwar peried, Soviet
production of machine tools, brsed on a2 projection, is estimated as followss

Estimated Soviet Production of Machine Tools

Postwar Feriod
» Units (Foll Capacity)
Yozr General-purpose Sgecial«mose - Total -
1946 - 30,000 ) 30,000
1947 . 40,000 500 40,500
1548 50,000 : 1,000 51,000
1949 55,000 - 2,000 " 87,000
1950 61,700 3,000 _ 64,700

- Both the projection and the plant-by-plant estimates are in relatively
close agreemsnt, This rato of production coxparss faverebly with the US and
the UK, each of thich currently produces at the rate of from 60,000 to 70,000
machine tools a ysar, .

Approximately 80 percent of current Soviet machine-tool production is
carried on in plants under the Ministry of Machine Tool Bullding, The production
of machine tools befere World War XI was largely under the Commissariat for
Heavy Machine Building, responsible for 60 percent of produotion., Tms there is
&n increasing trend toward the centralisation of production under the Iinistry
of Machine Tool Building. 4s for peographiceal concentration, an estimated S0
to 60 percent of current production takes place in the Central Industrial Region,

._No plan of machinewtool preduction by categories has been published by
the USSR, Tho pattarn of US production iv 1945, however, is as follows:

US Machine Tool P:od\ictian

1945
Category . - Percent of Total Production

Agricultural Machinery . 3.2
‘Hining end 0il ¥Wsll Comstrnction o ' C 2.3
Metalworking Machinery B R 6.4
Special Industry Machinery . . _ 6.1
Genoral Industial Equipment Sl
Office. and Store Machinery o .21
Domestic and Service Equipment . 341
BElectrical Equipment ‘ 97
Miscellanecus ’ . -

Machine Parts and Jobhing _ 4,8

Saipbuilding and Ordnance C 1.6
Motor Vehicles and Parts Machinery : 8.0
Afrcraft and Adrcraft Parts Machinery . 2.5
Railroad Equipment i 1.1
Fabricated Metel Froducts : 25,7
Precision Mechanisms a
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Although requiring adjustment in order to apply to the USSR with its
emphasis on munitions, the above breakdown of US production is at present the
best available yardstick with waich to Judge the Soviet pattern of production by

category.

2. Stockpiles,

The Soviet machine-tool industry lacks tho potential capacity to expand
rapidly in an emergency. In contrast, the US, now producing at the rate of from
60,000 to 70,000 units per year, under the pressure of war was able in 1942 to
produce 307,000 machine tools, With this as a standard of comparison, the Soviet
stockpiies of machine tools for war reserve would need to be large. No satis-
factory estimates, however, are available as to the number required,

3. Substitutes,

: ¥hile there often is discretion as to which particular type of unit to

use in machine operations, there is no substitute for the machine tool, vWork
performed by singls~purpose machines may be accomplished on general~purpose
machine tools, but it can be done only with lowered efficiency.

V. Soviet Machine Tool Park.

1. Inventory.

Although large amounts of mechine tools obtained througn reparations were
significant in the postwar recovery of Soviet industry, they were received in such
quantities that they could not bo absorbed, Also, as part of the Soviet inventory,
the full effectivencss of this equipment muet bo qualified, since muca of the
dismentled equipment was used equipment and conssquently in: various stages of
dierepair. Rough handling in transit and improper storage precautions against
weather exacted & heavy toll, some of the special units were not readily
adaptable for operations at the plants to which they were sent, and improper
distribution led to shipments of equipment to arsas where it was not needed. 4n
estimated 55,000 units wers received by the USSR through lond Loase from ’
November 1910 to December 1Lk, Tais figure was equalled by Soviet production
during the same period and enabled total losses of inventory 4o be held at only
13,600 units, Thus Lend lsase equipment, together with dismantled machine toole,
formed the nucleus of industrial rehabili tation,

The Soviet machine-tool park currently is showlng gigns of bacoming an
increasing source of difficulty. Improper use, iwmproper Iubrication and = -
‘maintenance, lower technical abilities of thoe average machine operator, pressures
of Stakhanovitism, and inadequate supplies of suitable Teplacement parts for
the large percentage of foreign machinery in operation (estimated at over 50
percent of total inventory) have accelerated dapreciation. Bscause of these
factors and because the Soviets operate their equirment longer and in 2 more
depreciated state than does the US, the replacenent of the existing machine~tool
inventory will consume an ever-increasing shars of new production,

Estimates of the USSR's current inventory of machine tools run from a
low of about 600,000 units to the 1,300,000 estimate made by Voznesensky. The
figure of about 1 million units is bellieved to be approximately correct., In
comparison, in 1949 the US had an estimeted inventory of 1,760,000 machine tools.

2. Replacement Paris,

. Obtaining machine-tool replacement parts has been & problem in the USSR
for a long tims. The producticn of replacement parts for thoss machine tools
produced in the USSR has not proceeded smoothly in the postwar period, and the
oextensive effort to standardize equipment has had questionable success,




A further difficulty in the protiem of replacement parts is that more
than one-half of the present Soviet machine-tool park is estimated as being
of foreign mamufacture. These tools ware scquired through imparts, lend leass,
and reparations, .

' Although from the 1930's through the Lend lease period the Soviets
.often insisted that complete stocks of replacement parts be provided with each
foreign machine tool, the major portion of the large nmunber of tools acquired
“throngh reparations did not include replacement parts. .

The problem of keeping in operation the existing machine tools in the
USSR is thereforo most difficult, perticularly stocking parts for the thousands
of different foreign makes, Some of the reprasentative’ twoes of replacement
parts required by the Soviets for machine tools of _foreign,makp e as follows:
3. Bearinge: ball, roller, meedle, plain, specisl oil. '

b, Gears: spur, helical, herringbona (either as single gears or es
gear clusters), .

¢. Shafts: hardened and ground, spscidl alloy steels, case-hardensd,
glotted or splined, . .

d. levers and handles.

e lead screws,

f, Spindies and centers.

g+ Replaceable bedways: hardened aﬁd ground,

he Clutches and brakes,

i, Pulieys and V-bslts,

Je Special motors and controls,

k. Special screws, bolts, and bushings,

¥hile éom of these items can be produced by the Soviets, the others
are so specialized that it is necessary to order them direstly from the foreign
mamufacturer or to camabilize from similar makes in the USSR,

The problem of spare parts in the USSR is expected to becoms inereasingly

acute and may result in considerable contraction of the total inventory of
nachine tools,

SRt
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APPENDIX A
METHOD USED 'I'O‘C(R‘IPUTE SOVIET PRODUCTION OF MACHINE TOOLS
e LU IR M Lo RS A UL LY RS ) I\ )

The method used to arrive at an over-all estimate of Soviet production
was primarily to atudy each machinewtool installation. Several excellent
reports on the more important plants were avallable, and prisoner-of-war .
interrogations were invaluable. These intorrogation Troports proved more
useful for a study of the machine-tool industry then for other fields of
equipment, for each prisoner of war sesmed to possess some background
knowledge of the industry. In arriving at produstion estimates for the
individual plants, Plan goal fulfillment figures wore instrumsntal in
dstermining the level of performance. In soms cases, Sovieth press data
.enabled a preduction figure to be arrived at which could be compared directly
with lmown production data. Frequently, no produstion information from
prisoners of war was available, and the estimste of a particular plant's
output became highly subjective. In ordor to arrive at an ostimats in such
instances of a particular plant, the number of workers, the percentage of Flan
figures, the physical condition of the plant, Supply conditions, and especislly
the type of unit in production were used to welate the plent to another plant
wWhose production might be known. In determining the types of units being
produced, translations of Soviet periodicals and catalegs were the principal
sources of information. . ‘

The totel production figure was examined in the light of its historieal
probalility, about which substential information is available, The prbduction
figure also was examined with reference to Flan goals, The over-all ¥lan
fulfiliment figure was reasonadbly consistent. ' ) )
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