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Automstion in the USSR
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A3 in the Unitsd States, antamation, or the autetatisation of the mapye
facturing Process, has received a great deal of public attention in tha USSR,
The directives which the Hineteenth Gongress of the GPSU gave for the £ifth
Five Year Plen included at lsast balf & dozen references to autamatien,
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more heavily emphasized the role that automstlon must plag in the future,
Nearly helf of the repart deslt with soms aspect of mechamisation (4nclnd~
ing autamation) of producticns
(is)centay (gs 1ast wosky) the Minister of Heavy Mackine Bullding, N.S.
Kazakov, was dismdssed., The week befare that the Minister of Automobils,
Tra.c’wr, and Agriculture He.clﬁne Building, 8.A. Akopov, was dismissed, Both
ihad baen sevarel,ybmted Lor. wed.r failure to introduce modemtechnolpg,
inclnding putomation, 4n the _plants controlled by their Ministries, _
EItishardtOpickupacopyofthaEBmDsJJyRepdrtoraxvotharm- |
pur'b of . speeches in the USSR ﬂiﬁzon'b encomtmztng some . referemea to automa-
. .ﬁoh,/:]x_
%ati‘smutomation? . : :
" Befors prommm, :!.tud.llbewelltodeﬁne our ‘terms, Auto-“
'me.tion, as the tem ia used in the American literature, has three diﬁfmnt

the use of the tez-m to the mchanical processing industries.
| A gecond nm-row deﬁnition limits aut.cmation to those processes in which
some characteristic of the product belng produced (for example ite size ar
' temperabure) is nsed to contml the production process. In the language of
_the servmmchanism engineer, this is the gplication of closed=loop feedba.ck

control systems to prodncti.on processes,

A third definition, somsuhatm'oaderthaneitherof the other two and
including both of them) is in common use, By this definition, sutematicn ine
| volveé the use of any machins, device, or the like which replaces an animate
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operator as. the controlling mechanism in a production process, “Since this

definition corresponds to Soviet usage as well as the most widsly accepted
usage in the United St,ates, it will be the definition used throughout this

report,

_"How far has the gSSR progressed?

automéﬂibh ié, at the present state of our knwledge,'Quite subjective, The
growth of the electronics industry and the instrument indnstry are both re=-
lated to the growth of automation, Bat, because of the relatian of these ine
dustries to the guided miasi_'Le and other armament control systems, neithar
mdmw uniquely measures the growth of automatlon. An attempt to quantirfy

*fﬁﬂze growi'h of automatton is in rea.lity' an attempt to measure in the aggregate
;'the rate of change in the stabe of industrial teclmology To data. wa have
devised 1o method 6¢ m&king such & measurement, ' '

’ 'In the research and developnent stages, 1t can be ea:l.d that the USSR has

ththaWest,. .Insome spacial £l1d, _

' servo ‘theoty, Soviet séiéﬁtiets ha.va surpassed wesbsrn scient!sts. ‘It 48
est:unated that” Séme 150 scientists associated with the Instimte of Automatica
and Telemechaniceg of the Academy . of Sciemea are working on the. problems of
automat:.c conﬁ-ol. It is probable that the greatest etforts of this gz'oup

. are dhp@h@hward mﬂitary problms,,.,sith the Andustria}l” applica‘biona ta!d.ng

A group oi‘ about/the same size in the Instimts of: l{achine

secon ;tp'lace,

« ; t-.as be%ween mllitaz'y and :i.ndnstrial applicaﬁ.ons within the Ine
' stltutes oF “the Acadeav of Science, haweyer, ths long run advances in industrial
i Ce 3.
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use are most nearly related to the total effort, ’ This is true -because the

bechnologr of control and the facilities for the production of control equip-
ment may be in large measurs interchangeable betwaen military and non-mili-
tary application, Any effort going into either will, therefore, ultimately
benefit both, In the shart run -« that is, within a period of a year or two -
industr_ial and military applications are competitive,

A survey of the industrial applica.‘d.ons of au’comation to date demonstrates
that Soviets have placed high priorify on heavy industry applicationao 'l‘he
body of hterature referred to above i.ndicates that they are not satisfied with
the progress to da'oe. i A brief reference to two industries - chemicals and
au‘bomotive which. highlight two. different a.spect.s of automation growth in
both the USA and the USSR followss ‘

The Chemical Indusfry and Antomation ‘

:The chemical processing :!.ndustry has been the lsader in applicatd.ons of
'automatcic confz'ol of production. In-the chemical processing i.ndustry the

Soviets ¢ behin ‘ mi-.heextent otaufomationnowinbeingo‘
on e other hand, the rangs of applicaticis indisates that the lag is quantd-
-tative not qualjitative, when circumstances have required that they advance

beyond American teclmology, they have demonstz'ated that they are capable of
designing and producing origina]. automtic equipment, In the automatic pro-
duction of sulphuric acid :t‘rom iron py_rites s for example, the Soviets have
developed their own a{mmgtie technology, Because of an ample supply of free
sulphur, American industry has had no occasion to use this process,

The point to be emphasized in the chemical industry is that automation
is net a new postwar phenomenon but has progressed with the technology of the
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indusiry snd is indistinguisheble from the remainder of the tachnology of tha
industry, This is the case 4n the USSR as in the United States with time
Jagf enid quantitative differences that rough]y carvespand to the relative
" states of industrialization,

Autama.tion in the Au’om_no‘lﬂ.w Industry

Iuv the antomotive industry, on the other hand, autcmation is largely

a posb-«m dovelopment, As indicated: above, the term was itself .devised by
the auﬁomota.va industry of the U.S. to dascribo the antomatic mterials hand-
Mngdevicssbaingmstalledinmchiningplants of the industry in the late
' 19L0's, The conditianms of l.e.rga scale production of standardizeﬂ parts (ego,
the’ eng:.nes and chasais of.lmeriean automobiiles ig the postmmar’ pmod) are

; paammmtmmmwemwmammmmmtm
uﬁhoughtheprodnctlonratea andproductsfa.uahorto:ﬂ:bseintbsm .
Soﬁets&nﬂaxﬁizaﬁmotompmtainsmmeacaﬂafwl&rgeawhpm—
dncti.on of indiv:!dual ccmponenta. Automuon has prooeeded em‘wnsively in
_ both countriee, wi.th the USSR hgging in extant ornpplication for t.he most

'hava gone farther thankmericanmfactlmers By1951 thawhadbuut and
were opere.‘d.ng an autcmatic plant for the production of ristons, This plant
was deseribed as ‘automatdc from ingot to packaged pd.stonso A second plant,
parallel to and with improvements on ths first, was instailed and oparating
by the following year. Amarican mamifasturers of pistons, on efamining the
plans for thesa plants 1ndicawd fhat the Soviets had gone further in elimina-
ting tremspart labor than ‘any u.‘s,' miufactarer would have gono under the
circumstances, They further indicated that piston design is 50 diversifiad
and o rapldly changing in the U.S. that they could not affard to invest so
much in an automatic plant which would became obsolets so soon, With enforced
standardization and centralized control éf mwodel changes, the USSR could
economically cerry automation fuwther than could any U.S. manufacturer,
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A recent photograph taken in the pistan plant, howsver, shows a worker feed-
inga'machma at one station that was supposed to be fed by an ingenious
magazing dgvice. It appears from this photograph that the actosl construce
tion of the sutomatic 1ine did not eliminats all tha workers indicated in the
technical desaription and that, in fact, the piston factory while stdll more
advanged then American plants, >did ot so far outstrip Amsrican Technology
as wag &t first béliqm&

A The 'lssao'n of the automotive :Lndusta:y is that the Soviets ars techmically
capable of mtching the automaﬁ.c machine line applications of Amsrican industxy,
Where lncal conditions wamnt, ﬂwyappeartohava the sbility to carry
mechc.m.za’cion further tha.n@‘e hz;é)”c‘lmeo They hava gone further in producing
standax-dized mchim coazxpments foa.- a.asembly into autowatic lines, The prin-
cipallimitationu theahﬂitytoprodnceaanmchequi;memas ‘&Jaywould

1ilm ‘w prodneao ma.t is, the linitaﬁons are eooxm:ic not technologica.lo

: .Hhat Problm Do the Saviets &e_g to Solvs m Aumtion!

Fort&emostpe:tthesmwviewanmﬁ.maawa&o; tbatia, ag ons

ences :Ln fhe woeeanom@ end :I.nsﬁ.mﬁ.onm Faced with a decrease in the
rate of growth in some industries in the last five yoars, many attempts bave
been made to increasa pa*q&uc'd.vityo_ It appears that additional mampower cam:
no longer be drained fron the agricultural sectar. There is, therefore, an
. approachmg abeolute shartage of industrial menpower. Increases in output
mst come from increased productivity henceforth. Reports of failure
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‘ to meet the plan for increased productivity have been frequent uﬁile plans
for increases in the industrial labor force have been overfulfilled, Auto-
mation is now viewed, therefare, as a factor that mist take over the job
Praviously dope by an expanding industrial work force,
At least ane other problem intensifies the Soviet interest in automation,

The elimination of tha distlaction between mental and manual labor is 2n ipe
Portent ddeclogioal tenst, Antomatien can have ths effect of elininating
the wnskilled hboqrer and elevating all wofloara'to the ievol of skilled main-
tenaz;cé men op éngineers. Ther« is.evidence thatthis is .,‘sm concern of -the
USSR, In 1949 G.A. Sha.unwan in'ot;o-'a book entd tled Avtomaty dealing with
the theory and practice of automatic rathines and automatic lines, On

.7 July 1950 thare vas convensd an e1:tendsd 8session of the Soientific-Technical

&dvocatingthe design of machines to m\»duce the needs .t_or»akﬁi}l.’gd and un-

I vt the olsiatie ot e e In sttt Shavays vas
' erftiotsed for designtng machines for 1 wiintofng outpt ratiar than designing
' machines to Froduce the quantitles call{d far by plan, The earlier book was
'dec'léréd'unsuitablé and vas replaced 4n (1952 by a text which iv believed to
incorparate the' approach advocated in ¥4 ose meetings, ‘

In the USSR, 4n other words, aitomyton has an ideological an well es |
an econcmic appeal, It 18 not kuown hoy strong a role the icieologi\cal aspect
Plays in the growth and exhartetion to flurther growts of automation, It is
clear that the pressure to increase outyat of haavy industry by whatever means
possible is very grest and that the leadorship views automation as only ane
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f2ans of achieving thia goal, .

This position 1s mada quite clear by Bulganin'e recent report olged
above, In addition to pointing ocut the ahortoondngs in the extenston of -
autom&tiom, he points out that plant specialization will yield largsr 56819 .
ouiput and iucrea.se the efficiency of industrial production; that more
effective utilization of machinery already in place offers tremendous oppore
tuni ties. for increages in output; that better planming and orga_ﬂ._;_satﬁnn of
industzytoremeebottleaeckuandtostahium thetempoofmkflnwscan
contribute greatly to the inerease of output with ax:lsting capacd.ties; and

~ that incressed atandardimtion of products and productica equipmant offex
oppartunities for ad.di'donal econcmiea,

A5 the ad.Optian or automation promsses in tbe USSR, several edditional
ﬁrohlems Should be watched (1) &s indicated above, automa tion ray increass
the needa fwhighlyskﬂledpmdncﬁmuwbamsmﬂa decrea.sing then:eed
far unsld.ll.ed and’ 8em.-sld.lled wrkers. Thisg cha.uge implies the nsed foa'

intensified t!’aining of electa'onic m&.ntenance sld.ns and other techn:!.cé.l
-.shlls zbesomm"" e of"this . rroblen-end mig t

in’ fact the expected changss in productivity are forthcmning

(3) There 1s no clear notion of whether automation will require more
or lgsg canital inveatznent pez unit of output than is required by less ad~
vaneed ’c»e':l:zzo:(,og;y° Pragent knouledge of caplial-output ratios and thedr
significance ig relatively slight, Studies of the UoS, economy seem to point
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Todatemhavenotbeenablewmsasmaimﬁartmndsinthem.
It will be importent for us to know whether automation may be expected to be
capital-saving as wall as lsbor-saving, -
0y Aﬁmmmmmmmmumamnmmmm
ecOnonV,mrimcareﬁzlsmdy nnismblemiscommnto&uhigiﬂymch‘-
anized economtes, Ifuchprodmtﬁ.onmclﬁnexybeingﬁmﬁauedin automtic
Masorautomﬁophntsishighlyspedﬂmeduiﬂnbnt]imitedﬁmw
infhevulmeofouiputitiscapableorbandungwinthavaﬁnﬁonm
produotitcanprodnce. &cmdingly oncs a decision 48 mads to build this
'Wpeofautomunplmtofagmnmmpmdmeaammt,.u-.wm
bemchmredifficulttostepuptherataofou‘bputinﬂxetnﬁmacwto
~'0h&ngetoscmeothm'm°odnot. ) o ' ' :
[ epesch 2ast . domazy to the Tninatrial Gollags of ‘the Armied Farces)
,Generallémger Dafeme@mﬁ.msmm,cm:yxler
Oorporabiogjzggt:d that dth ‘dutomation today 16t102 the m ‘bools

zotheextentthatthiabemagmmmlcondiﬁ.minimuy(vﬁﬁxhianot

. duction it indspendant of the rematndar of industzy. %o a cartatn extent,
the ass:.gnment of plants to the Ministry of Dei‘ense Industry is a partisl step
in this direetion,

On the other hand, a contrary possibility exists, Scme design and applica~
tion work has been completed, at leagt in the U,S., on the programming of a
computer o opsrate and control gensral purpose machinery, Gamml Rleotric
Co, and the Servomechandems lebaratary of H,LT. have each developed practical

.9
=B B RreB—— -

AT L T




TSR

mmﬁmormuamdmmmwmumtumm
This avemne points- mwwwmw mmmwmm
Wn need to wateh the trends of both fypes of devalopment (ie., rigid speatal
parpose antmaﬁs Mnes and flexible: ‘general purposs autaratis equipuant),da—
tarwing - the. {mplications  of ‘each;

IR Bumoity:4 tishonld e, ‘paiiitaditut-again that artogation i oot & new

ROCidS b &, phencnonts Bentnata Afrin ﬁ:nbmoadadrm o Rosn-

e s U3Mrdipearas £ bn RepdbiATer baodling azy of the' iscrationl
1 "imo’ﬁlmmge ESCHATTEETANY Yhongti, riot necessarily st tha. ‘spaed-

w Tey can B iexpeched B fivpceed: !d.fhmtomaﬁm-asm
i wmmmmwﬁ%ww" Bl
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