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THE ETJCm;<ICAL vx-xmi   :m »AIN TICINI A.   ASF: 
K*  TW I'JWri I» ICA'I IC*  Oí   A OO'WTY 

On« «f tliu »ort   important prolit-fe  faced ty  duvclopir^   "OArtri^r  «r¡._ r, 

dctcraimn*  development priorities  i«  that of th«.  correct  a. .a otifct.v.;    v*,u- 

•tlon of the  rolu and -'%ce  of the  *l«otrioai   industry*'   ar.d  ite  n'X* k-ith  the 

other branches of production. 

If this  question  is viuwed iu  the   l i*Jit  of  th>   example  cf th.    Soviet  Union, 

a particularly viv.d picture i« »iiu>d of th« fvclut.or. of th« economic   pctur.- 

tial  of th« USSP and th« tran« fornati on of Russia froc i backyard ^ri"ui turai 

country  into a «ifchty Socialist 3tate. 

Ae seal« on which electric power ¡.c,  used is ar  in dux  oí  the  i ;veL  of 

devolopSMnt of the productive capacity of any preeont-oay  Stat.. 

TH« Soviet Union is scarcely fifty ycare old.     In the   life  of % State  thie 

it but a brief span,  but in this short tin« Kuss.a h.s witnessed '-»riparalicod 

developments in economy, science and culture, made  possible  priitari ly through 

achievements  in the  field of electrification. 

Half a contury ago, Russia was callol 'Darkling Russia' .    Today, however, 

it is  flooded with oleotric li^ht.    T'ho country is covered with a dense network 

of power stations, producing over 550 billionr*   kWh of electric power por year. 

This power network extends to tho lartlwst ocrnon of Siberia, the far Morth and 

far eastern UMR, and it feeds ai^hty steel neltini  furnaces and electrolytic 

plant« and drives trains, rollini; mills, excavators, and machines.    Today it is 

bard to nemo any field of industry, aeneulture, transport, building, soiontific 

research or daily life whoro use is not mads of that LTQ&% forco of nature - 

eleotriolty. 

Tira« we see the tromendous i «portone c of the electrical industry, the 

steady and reliable development of whioh ¿ovems the scale of production of 

le ill here and later on in this study the te» "eloctricel industry" means, 
in accordasse with the aooopted USSR classifioation, that branch of industry 
walea produces all types of electrioal machinery and equipment, transformers, 
eleotrioal transport equipment, generators, cabios and associated fittings, 
li datine equipment and other heavy-current electrioal equipment. 

Threvftfeout this document the term "billion" is used to denote one thousand 
Billion. 
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electric  po'.tr --Uid ttu   i".ys  u, whi.h it    s  tr%/.»ir., ttcd,   distributed   uta used 

to the best ^.dvif.t.w.     xn oth  r wordr,   the development of the oloetrioal  11 

try dt t-jnr.ru. g  th»     corsomi OP  of pow.r    i.f ¿n.xrin.   •'Jid the -lectri f ifation of 

i ndus t ry. 

Ac  th>- i lectr^al   mduetry   . E the manufic turine,  scientific and technical 

basis  for tho electrific-tion of  -, jountry -uid   .te whole industry,  it  is <NM of 

the k^y  branches of th*.   mtional   e:or:oir.y  and  . t>   •».  ripnificant  a«tem. r.la*   factor 

in the r^tc! of development of tho "thro3 pill.,rm'   of techmoal  profreso,     pewor 

en¿ noerin^,  t^ohnolo^  -rid the   product,on of no* materials. 

In order to produc    electric power it is nuoessary  to hare ¿encra tors, 

which    re  developed and produced b;,  tho  olsctrioal  indu«try.    Tho WWB applies 

to trr.nofoim«rs cjid many  othor   -1 etric  pov. or oomrvrter«,  to «witchin*   «qui»sent 

and complete hifh and lov  tone: on installatone,   to cabios and wires - in a 

word,  to  everything which is needed for the transmission, distribution and 

Bupply of wloctric power to consumers. 

The  oUctrical industry •''en L'IATI ari pr'>du'«.s «¡le t^i     po» r     mmj ng 

eo^upment such as ûluctnc drives of various functions and sises, electrio 

motors,  electric  furnaces, uleotnc weldin* C<TU.< paent and otfeor clootno unit« 

used in induatry, and l.fcht sources.    The generation, conversion, tran—1 scion, 

distribution and uso of electric  power an» controlled by eloctrical apparata» 

which is to an over-increasing degree automatic   in operation. 

Complex modani assemblies of electrical equipment make it possible to «s« 

oloctrioity diroctly in production procecson ar.d help to croato radioall/ now 

tochnolo£ioal opérations,  syst ame and Material«.    îiodern autoaatoé eloctri« 

operation afford« infinito possibilities  for lnorcnaini, the defers« sf 

•ation and automation, creating, continuous production process«« «ad a 

officiant and botter ornupped working force. 

Th© history of the oatablisheant and dcvolopoont of th« Soviet «lootrioal 

indusiry is rich in examples of tho successful «tru£ê"lo for higa rat«« «f 

production, national, technical and ooonoaic lndopcndoncs, tho aastsrlnf of a» 

toohniqu««, and th« satisfaction of »rowing needs is all branoass «f tls* 

national oconoay for wlcotrical oquipaont. 

Until the Firs+ World War (1914-1917) Russia l*ff«4 thirty to forty yaan 

behind th« leading countries of that timo in tho ostablishaant of an alastfieal 

iáfcjM^^^ »^^—_^.,.^A^    .    . .. .^.,^Jji^ 
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indMatry, «4 the Cini *«r (rylT-1^21) »tu-*   foliow.-ü  tk   ¿orli -%r h«d th*. 

«ffeet ef pr&ctioalljr wiping  e\»t   J*JB th« fvsbl*    iridugstry,  »hnh  thtrt i.Tiitul 

Tb» Semtt »i»ctrio*i   índktotry  inherit* d or.i,,    .  handfui  of    r.4u«triii 

unaorteJua*« Oee pw-w*ol«tietiary UMIIM.    Tfc,,  production of thue«  fwturH.c 

vae of A ^onorai nature, without  th« aliffetoot  attmupt *t epoci««.'íeat 10«,  arid 

they a*untfaet«re4 »11 type o of «lctroïl focám ii\d cTUipeont  and dczune of 

elfforeat ltea* wood 1» «enera! aachincry -onetructior*. 

O«* ef thie íaéattry in «une iron S pi ir,  for tha etivtíl opean t of the 

eeaatrjr ea UM been of electrification, iœwn to tho «hole world un<k>r tho 

ti ti« of «IM (XmKO (StAtw Coaiuioa OB th« nitrification of Rue« ir.) Pivi. 

It MM eaetaaised therein that  "the opamtion ef «lootrce po*r«.r etat ions wll 

only be nUtU« if titer« te A parallel dcrUopaent of the clcotnca.1 indu«try". 

% 1924-1923 tas output of eluotrtoal «qtupawnt  v»d rood«  surpassed that 

of 1913«    That level of prodbjetiea m not hifch enough, hovevor, to satisfy th*. 

ree^raawata of the eregreaaii   for th« electrification of the n&tional bconoay. 

The eleetrieal i natio try wo« «till not able to produco a nun ber of complicated 

—ohi— aaé ltea» of oquipawat, wntoh bad to be  imported fro« abroad.    The 

•tratto*» of the industry we* out of «ate, it licked the moot important typo« 

of oleetrleal equipaent, \né e. considerable proportion of it« ucruipaent wa« 

•till • legeey flea the «14 «Hye.    Moreover, the total aaount of mvo«ta«nt 

for the estaaalea ef the eleetrieal industry et that tiae «a« «rait© insignifi- 

eaat. 

Baria« Hua p»rle4, exteMivo «M «ae aaae,  in the esvolopaeat of the 

•ovlet oleetrleU iadaatry, of tho t ohnioei «xperlenoe ef tho l*e4ing foreign 

eeextste«, partlealarly fagiane, Oeraaay, tao tfe< te4 ttetee end Austria. 

at that ataje, tèa proti«* ef tèa toehnloal aa4 oeenoaio iaeepenoono« of 

the loviot Mate «at a aoot preosla» one, ana it clsarly b re «gat out the noe4 

ta eartaellat * «aal« ranga ef aow laaaatrie«. 

ljr aeklag fall «ae of tho aaVeatagos ef a pl«nju>4 «ooneagr, this eiffiealt 

preelea m» eel««4.   ay 1911, tho total eutpat ef aloetrloal eo^lpmeat aa4 

gaaip «a« ajaaf «a tlaee gpaettar taaa la the pre-war porlo*. aa4 ia only five 

rears (19»»-19W) the «riiaatlei ef «iootrteal «ojvipaoat inorceeod acro than 

ÉihfÉÉ*rfftt^:'^^^^- BtiUllaaaBlaauíiai^Bau^aU 
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It  is   i-,t, r.et i r,, 

industry produrci "i* 

y<"-re   th»   ?*ruct »i-     if 

to   i.r*.    tfi it.   vh. I •   t-<  f'jiv   i . M>   thw   «FOWtfi*   «l«»«trt3al 

y  «"->^d;   IT »..mnì    *<•> .«ijRpt) ->r,   in   the   t'ol lowiry   Wo 

'h     ..H'jítn   -•  f   r    .      ily chjyed --/id «aphisis bö^an 

tc   t-c   shift» 4  to th»    r>r •!'»<• ti >r:  •>;     ; i.-trt^f     i2<niipswr.t  for Kun-lln«  ulootri« 

-ud 4i<.6> 1   loconotiV'.fe,   tne  eonrtrvct. on of  powerful  fwiierttors,  and thé  design 

,n<i .onetrui tmr, of nth- r typ».e ut   . . -^ tri • il   o fruì pètent. 

The prirv. ry b-.s   r   i   i   , r.oruUB <i  prodiw t, :>r   . ».   -very fi   ld is heavy indus- 

try, which L^í pji to  te  i^'-uiopüd    t   .  r'.pj d  p-.r_  in  th.  thirties,   «aid the 

ulc-jtncu  industry  thu« hid to nui»t  r the  product; or. of now  types ©f el »Ctrl 0*1 

ofuipmont.     ?hv m til   . r.dui-.try,  t:i..    „.chin* ry  udustry, th%> chüBir-yl  industry 

and other tranche? of i. .t: jt».-.l  . l.¡-try -ill    -ilb.d for uvor-mcraasiRi, nv»b*»r» 

of i.loctric notors (p-xrt "ularly w.  ¡arg».  e¡/.o«)t powerful »'«Aerator« and 

transforeor«,  í ketne  1 ufUj-pa-rt,   xné electrica*  trrtction  <u>d liftia* «quip, 

ment.     Th.. » .Uctrir- 1   undert*útifi e would not  havu been al«  to satisfy  th« 

demand« of the  lc->.dir'f   t ranch., i  ;f    r.duetry  for tut h UíTUIpsMat if the traíalas 

of cadres of fully .7ual.fi. d    i^ ,ti. er? and technician« hid net boun (Iren top 

priority   .t this tia*.     Ty  L ^ 12, the  rivober of «peialiits  trained for the 

oloctncal industry h-td mor.  than do ¿Hod,  *hiU  the. nuebur of trained factory 

manager« had i nere* as cd oor«.  than thrvu tirées. 

The penod fron l>3¿ to 1940 was one  of further growth in tha olootrioal 

industry and increased specialitation in ite  cocponent undertakings. 

By the be irmin« of the fécond World War, the Bovist «lootri cal  industry 

was a fully independent branch capable of satisfying the inorvasiftff èmMtÊB »f 

ths national ocontiuy for the nam typos of jloctnoal afuipnant. 

Thorc have aleo beon substantial charcos in the i stomal straetsm «f ths 

oloctrical industry.    Taking the ovo roll production of tào various ffcetoriM 

of the oloctrioal industry "is 100 per oont, yearly output aajr feu 

as follows (soc Tabic- l): 
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it futen UM 
Bio« trinai plaat and o<r~ipavnt 3¿* .6 

fl^ctrlo «Able« ¿6.- 

Beotrieal íM4 tton and córame 
pvodtoita for tao eloetriccil 
industry l.t 

OtlMr product« i« .8 

4.i 

^  7 '••". 'S 

TV ^oviot oloMr:eal  industry hn»  tirai nip.d«.  , j «uit  ttriiei» since  tht.  dp./« 

of Iho aOHJK) Pl&n.     *!%arct BAI bo«r MI   ¡ft •"¡ilcul-ilU  increto  in production,  .. 

crest ineroAM in production faoiUtiee,   %n&   > »hol«; eynt**« of «p^ializod 

•elomtiflo reaoarcli lMtltuto« for Xho ul.ctrioal induatry hae boon sot up. 

UM olootrioal índbiartrjr of th« US« ka« now takon acoond placo m tho world 

la «that of production, and in considerably -ihwnd of th« industries of tho 

Fedoni •opwblic of Ouranny, tao United Kin#4oa me iVanoe. 

UM radical okmaao« in tlM foographicU. distribution of the- ci etnea] 

ladaatry betwooe 1940 and I960 any bo ictn free the firurco givun in Tp.tlc II. 

«Ml« 

(«Mia») 

IM 
31.T 

49.4 

3.4 

2.) 

0.2 

13.0 

1961 

16.6 

3Î.0 

3,5 

3.8 
6.8 

2.4 

4.3 

8.9 

M.7 

100ft 

•äh^L ••— * - 
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•d.c-l   ~hr. : .s; h v.   • I».-   t->. . fi ¡l-x^  ti.  thv.  íC",,r^plí c-.l   lin t r i tait i on 

or"  th.    i-i   r.t   f.-  r y .  rrh   fr c . 11 • :.. s  if the  »• i   otrn«U   indu» try«     ffloctw- 

t-.-;hiiolo#. : .v..;   im<t  t' t, n  hav     K.-n  P. t   up  .n  thfe   ¿fporozhy»,,  th-- 'fumali 

R-puLlic,   *hj     r-,li>,  -uU.n ',   .'c i.ii->v. -.  -.rd in  A?.i rbn i dahrn,  ifhilo  now   olaetfv- 

tjchnolo» i -il  •<'lonti in  contre»    .r»   in th«, proco»«  if vtctabliahaMM  in 

. ovochcrk->.eak,  Dorxtpk,   "ifli»,   !"run¿»;, £ tr-ins* and oth. r town». 

An  idi.a of thv   pK^nt  ICVJI   of concentration  of  the i.l¡ctnoftl  incaaatry 

rv.¿<  to pained ly . rou^iu,   tOi-wtíur the var; oua  und» rVJun,» aocordinf  io  tfca 

nunWr if work».rr  .jnpl;>yi.d by  thon. 

YfrfrrWhJ iBBlWW' Purcuntaic of Totali 

up to  ?0G .'or'tcrt 2.1 

fron  Pu i   to   jOO 7.4 

from 5CÌ  to 100C 13.2 

from  1001  to  200C 23.8 

from 2001  to  3000 I9.9 

from  3001 to 5000 I6.O 

over 3000 17.6 

In tho 'USSR,  25 p»-r aunt  (in tona« of value)  of all the oloctricai. oqwip- 

nent produced in thy country ia uaod in power onginGorlnf, 20 por oaat  la WM4 

directly  in tochnologicn.1 proccaace,  and 55 JXJr oont  ia uacd in tho uanufaetux« 

of varloua oloctric drivo sycteraa. 

The following figure e, which show the tror.ondoua nchicvoa»nti of tfca 

3oviot oloctrical indvetry in the production of generator», tofotacr trita 

figure» for tho totnl inatallcd o-tpocity of oloctrio powor »tatioaa and tha 

amount of electricity producod,  aro oxtrcnoly significant: 

1913 ¿JEU 
Production of generator», in thouenndc 
of kilowatts 11.5 16,000 

Inetalled capacity of oloctric gonorating 
atationa, in thouaandf; of kilowatt» 1,140       115,000 

Production of clootrie powor, in billiona 
of kilowatt houre 2.04 507 

•**— ^-^-    -<-;*-y***-   •       - aA»*..>..-,...^.^«.^^ 
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Betwj** 195O t«4 1)^5 *•*- production    f ni ì   typ-„«   .f     i.^n', >r*.     -,   ro^a.-d 

af>rt*  than  tan  ti ito»,   that  ©f turi«-, <, n^r* torts  -r<-rweiri     ala»«»  n^v  r.V..,r.   tino» 

and that ©f hy<tro-*.Kotric  >?onor»tm 1 f,.7 Uru*.     >in rw   tht  «•'«.».   p---n >d, 

avwraro nnitajy powur of turbo-4*m».r-ton incrwne<d   •,.; tino», whi     th* t of 

hydro-¿aaora%©ra .ncreaaod 1  .7 t.oc . 

lim output o« an  induatnu  »r%i« of turto-' cm-r-iton with ^   -ipacity    f 

100,000 kilowatt« wi%m B«i*un . r,  l,)i^.     In 1?5¿  tof^i *n* production of turbo- 

^««nton with a capacity of 150,000 kilnwatte,  in W58 thit of ¿onernton 

with •> c&ptcity of 200,000 kilovattis, and in 1?61   th t of fwnoraton with « 

capacity of 300,000 kilowatt».    Hot»  ir. th». proco»»  of manufacture  «¡d  aaaoebly 

»re tarbo-f «maratón with a capacitj of 50C,000 kilowatt» in »ìnglu-rotor fon 

and 800,000 kilowatt»  in twin-rotor fon, whilo dovolapaient work i» bain« 

carried oat OB »ìnglo-rotor turbo-janaroton with a oapacity of HOC,000 kilo- 

watt« and turbo-,"eiu>reton with a capacity of 1.3 %c  1.- million kilowatt». 

Batweon 19)6 and 1?6%  120 turbo-ganentor« with individual  spariti*» 

of 150,000,  200,000 rjìà. 300,000 kilowatt«, all  produood in faeton o « of the 

•ewiwt oleetricol industry, ware in»tall»'l in thermal power »tatior.r of  the 

Bori o t Unios.    In 19*5» a« nany a» 60 par cant of the turbf-fune rat ora brought 

into operation ia powar »tationa of the UKfl had e-pani tic» of 1^0,000,   200,000 

and 300,000 kil«a%tt«*^ 

Between 19*6 and I97O, 64 to 66 Billion kilowatt» of new capacity will bo 

•rouent in.o operation.    Moat of talc now capacity will ba attained through 

the oenatmotlon of largo taaraal oondenear power station« with a capacity of 

2.4 a* Ilion kilowatt« or aera, eqmippad with priaarily powor-produoint '-mit« 

••oli with an iadiYid«ftl capacity of 300,000 kilowatt«*/ Incroaeint the oapooity 

•f Ihr—1 power station«, priaarily through the aao of largor power unit», 

Crontly redaos« the oost and tiae of oonstruction and afford» ooiwidorablo 

¡J     |s«ntt|salI«?JÍf«^^ ("Hoctrio powor «tationa'), »o«.  3 nná 12, 1965; 

i/     "»reoti*«« of the mil Conference of tha Coaawuat Party of the èVrriot 
Hata» a» Hat Titre-Yeejr Plan fer th« arrelopnont of the national «cottony of 
th« Val la th* year« 1966-1970" 1 Motion III, pan. 10. 

" ìllllÌP liatlff'tJ lif^*     *^**^*iate» . -»Jftia*.:.^   ;^, ¿^   _    .  ^     -.._   ,  .      „ ' . ^     ,. 
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• f»v.ïf'f   (¡otr.   , r.   fu- i      •'í'.Bif • lori    m1   ¡r   t>,     MK".I t    >f   jo*ir  ue-1  f<>r   th«   r. tetta 

of  thi    statior   i tarif. 

F >r   thi    last   thre.    fc'«lnW)   the  Soviet   «;«etrie»l   mtuetry  Kêt liei«  Mb» 

record  for  the  con«tnct10r. of  th*> hi|Gfeet hyira-electric #«tf>erat«re  in MM 

worll.     Iri   1QC,   ,  hydrr>-L-le</trte  feraratort with  » capacity  «¡f   lü5,<XX   kilewatte 

ware  metalled   in th*- "V.l.   L^r^r"  hydro-electri-  station on   th* taifa,  m  \<fêO 

the  firet  h,ydro~el#ctri>   rontärstors w;th  e    apacity of -V ,000 ki Lavette »are 

installed   in  th«  Bratsk  hydro-electric  station,  end   in   19» 4  a hyÉra-AÌeetri« 

generator with a capacity of  '/)O,0O0 kilowatts wo«  rupilmd  fer  the hy^m-ale«trta 

etation under con•truetion at  Krasnoyarsk. 

With thee« uncoamonly powarful electrical machiner it ha« been {«HlU« - 

in record tin« - to harneae th« treat hydro-«l*ctrie resources ef the ture»*«* 

part of the 'TER, and to »et atout ham«eein# the ìr.exhaueti Me hydfw-e lee trie 

reaourcea oí  Siberia. 

The  progreae made  :n transformer proêhctior   in the  laat  few year« la 

evidenced by the production ©f ein*le-unit portabl» three-pit a«e etep-uy tremav 

formara operating at a »ajumuni of  330,000 valta with a oapaeity ef áOO Wâ. 

The followinf are now in the  proceae of development and cenavrmevieni 

phaee 1^/220 kV atep-up tranaformar with a capacity of 6)0 «fi, a 

20/165 kV tranaformer with a capacity of 400 IT/A, a unit ef «à»«« grabat eia#le- 

phaac 750/M5/3P.5 kV auto-tranaformere wit« a capacity of ) i 417 IPfâ, a»4 aaja; 

otherai/. 

The  lateat achiavenanta of the So riet hi«n voltare ef^ipajatit irtartrj »am 

be seen in the recently conetructed air circuit breaWre »paratine at a «alia*** 

of 750 kV and having a cut-off capacity of up te e/>,000 ITfi, current a*4 v9lv«*je 

transformers and cut-out« of 730 kV capacity, air circuit hreemer« • «ratiaf «I 

22C kV,2,0OCA, 1,^00 KVA for use in sablant temperaturee team te -55* C, al«»V 

advanced generator kir circuit breaker» eperatinc at 15 k¥, 14,0004, J,y» Ml, 

and othera.    For the high volta«« trenamiaeior of direct ourreat, ftiijli —ai 

•ercury vulvae with a »axiBJua capacity of 900* and 130 kf hum Wan Jewif«. 

while work la now proceeding on a Mercury invar ter wit* a semaaity ef e» t» 40 VN 

The highly advanoad tranaf oneara, velvee, invar-tar a, hlfm-aelvaaje 

cablea and electrical insulating aatarials auppliec hy th« e lee trieel 

8r*ftr?tfkfaPik*- ("K^*«trot«ohnolKy"), Ho. 2, 19*4;   *». 7, 1*5« 
.,_^_J-^-_^. ~-—-fc| ("ii^tna vmmt .tati«*«*), It. 4, If**. iPinR.^r1: 

*  ILL* * 
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H •    • • •     ,... m»        « <** 

•' «.      r- r   r^-. *  f »r ,   >   rnt  'm  *)ti( win «A «an 

ti- %*»» >nm  - -»**.»•. 

«    -     r-^f »  •,.!«,.r  lBt    i »«r«« h¿#*j-*«aa«i ty 

« •' %   i>nr..     1   ««Mrtuftf   »f tote Uhi 

'•-*'*-   *      ".*<•   •••    tt.»',r»d  M*4*r Mtraal 

•    •       ,*.»>.»«"••     .r  'h     'Pu*  *.*• »ol*u4 tà»a 

»    ,    M   f f M    l)ñ>f'ii'M   o<WÇ*tnB*fW  «f  «9   ta 

r.   »«.     .ri   »'    • r-xraau <MU on  lirw«t  «p««i«l 

?•       -«-i   a--    ''ii -II-  -tin«  «l««trMie 

• »   'i   '.H   i.». r.tim    -onditi HM V»4 to tlk.tr 

!>" .    i en   - tíi.   v        n. ^nn   ,f the   '."SSl'i  u«  «.¿r«««? ii*J»€ *jr 

^-" iii •- <it!   ft».   ••'.:.,   *t   --matn«»    í tWofw, M»4 m ta« f>f- 
f'      ^ -i"   -• ki^-M'.^ po*»«r «yptj«   will oevar tlic territory 

f        ,.*..' *!.-<••     f  %n.   . *tt«r '»ufitri-ii, 

-.   -       **-i ' iuí'rj-     f the   rm éwvvic]¡,F md «upalia« aloetri« !•«—i 

", '     pi -     r.'  f-.r   'la.-«*-     i< c^motiv'.,-«,  tre nafornara» oorwartar«, aa4 

i-'.i.^-.     .; i. ,-:<..r.t   i .>r  tr-vtiM, awa-stationa.     Kxtorvairu •laetrlflaatiaa 

x  -v   ' >••''     ' riba -)\it ic thi' 1»*+. *>>n y«ara, an4 olaatrie an4 

•      -   v   :: v    <m uv». rwfcc Imi rM   proportion of thu  fr» i «lit Ir—y« ri ni 

•jitr-j'i       i w   r.      in   1+6:,   thi»   fmrht  «matted to  «laMt tea tri11i «a 

uio".: „„r.,,     )   -h» ut  4* p«-F cent of the  frwigM handle* ay tea Màlwaf* 

cf the «Loie wori'i*w, 

Heilwv elcr.ví.íaiivS aaounta te a tjchràoal rarolutio« la tal« 

.rrench ci  the ..atio..-U woonoagr.    Thor«.  :P  a complet« oltane« io * t—ili—11? 

BU'.li sor« L^w^i fluot of locomotive«, to#?ethar with lacy—aa la 

•prod r.aa l'rui^t capacity of traina,  roani tin»  la croatar UkNI 

ana low^r rail ti vunaport ooata. 

Hacino feiwamtm*., and cours rt i ne units, olöotrio ari voa, i 

f   1.1,     r. 

>r.   \,h<   " 

1/      ftyfo* 7 Anguat  I966. 
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• l«;tr»«ally-o««r»te<t 0<?u pmmiA %r«   to  a/. ir»cf«aa,rw.   «xtert automatical Ì" 

»«•tra 11*4, and for th.«  nwor, th«ì r oontrol *,«»r  .« »or« complicated.     The 

el«€trie«l  induct 17 of th« IBSR ie ¿•••Upin,   the  production of  low-yolta*« 

sontrml  aafarntw« - includi n# •kutoauhtic apparatus - »uch %• contactorp,  relays 

f«r ran««« purpoaea,  control  near,   automatic rarul*tora, &»¿netic,  electro- 

'••!# «i««ti»*uc and ether amtmli fiera, transmitter« of rariou» electrical 

el««trie velnm«, Muunm   »«4 iwAsllin«  «<rvupa«nt, «tc.     Ir. rmcent 

/••»••  **• *ro*ictiOf» of trami tton r«d «l#ctronic eor.tactleea apparatus for 

automatic j«ntr«l( Thyristor alactrlc  drive» and cortrei  ay»t«e«,  and complex 

•*•*«•• »n»«d a* control   by electronic computara has »lee been b«fun.    Completa 

fawtsrj» aammmalad oantrel aya tama in th* fon» of panala, asaambliea and larga- 

si»« mm— 1 unita ara baine producad on an evar-increaaiBt; «cale. 

I* ««a ba aaan fro«  taa above that tha electrification of the national 

inanaay   «f IM Seviat Uto ion ia bain* carried out with th« help of an advanced 

•** »«|M.«Mjr isv»l»piiu; «.laotrioai industry.   Aa technical profres« in any 

•vmiwy Is »mtainkebl« without an «lmctrioal industy,  it would therefore be 

•*••»*•••••* t*T th« 4«v« lopin* eourtriea to eroat« their own electrical indus- 

try, maki«* taa beet poaaible uae of  import« and mutual co-operation.    Oth*r- 

wie« «km éWvalaaaMBt of their eeeasaues will depend entirely on formier* import«, 

and ma «em Premoa »ay:     fHa who follows another al way« 1**,« behind". 

Hwa nature of production and th« way of lif« differ from country to country, 

«••»••»»t •"* to—9 Sir« the factor« tarn« will dfctomnne taa structure and acal« 
•f an «Istrioni laduatry. 

tm» •wlat male« is a country wi*h a planned «ooooaf.    It« «roat and varied 

»•türm! ram««««»«, it* mxtmnsi*« territory and ila lare« ampulation «ambi« it 

U «M«*« mmtammi««« a«-«ml««jF»mt in mil brmaam»« mf its national 

ii. imwmamn or mumm. Mowcri», 
mjammm or untie rami, AI» TB 

rwsnenem or IUKTIIC«I mwjuiri«m 

mfMlml »imo« «commi«d by ta« «lectrieal industry anon« tarn «arlotti 

ta* *» attisa«! sus», lay is earn to the fmet that it «mmmlim« «lmotnoal 

*^^i*Mafe*aata,^ife^irÌfi«^^ ^ 
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importarit demente in building up the firmes of production.     It aak«s possible 

the establishment and jxj-ocnii pèsent of industry, and this can load to a oonslder» 

able increase in the volume of industrial production. 

The oonnexion between the vol UBO of industrial produotion and th* saount 

of electric power generated in  the USSR is shown by too following figures:    la 

the period 1930-1963, the average annual rato of inoreaso of industri al produo- 

tion   in the USSR was 10.9 por oent, whilo th« increase in the rat« of generation 

of electric power was 11,8 por cent.    Por tho p«riod 196O-I965 ths fleurs« wore 

11.1 and 14.3 per cent respectively, but in th« period 195CM.Ì.59 th« rat« of 

increase of cloctnc poi.-or production outstripped that of industri ¿1 produotion 

by only 3 per c^nt, and indeed during that period oleotrio power shortafss wars 

experienced in the Soviet Union, particularly in autusm and wint«r.    Analysis 

of the statistical data for a longer period, talcing into aooount the develepseat 

of the main electric powtr-conmaninf  industries - the oheai'.al industry, atóalo 

toohnolo&y, the non-forrous mótale industry and the production of high quality 

oloctric stool - shows that tho production of elootric power, in « highly» 

developed coaprohonsive econoagr liko that of the USSR, sust be 15 to 20 per «sat 

ahead of industrial production. 

When studying tho eoonoaioe of the eleotrioal industry it is interesting 

to note the correlation botweon the production of elootric power sad the output 

of eleotrical equipment. 

There is a di root connexion between the aaount of oleotrio pow«r oonsuast 

and tho production of cloctrioal oquipsonti    tho more oleotrio powr Is oonsvsjsd, 

tho sore eloctrical oquipoent is required.    Tho oooffioient of this relationship 

differs from oountry to country, however, and is subjeot te Tari at loa. 

A decisi*« influonoo en the relationship is oxoroisei by aaoa fast— M 

tho production of oleotrio pavor, the oost of eleotrioal eeai«jiait"f UM •tías- 

ture of olootrio power oonsuaption and the variations in that struotam within 

eaoh oountry and, finally, teohnioal progress in th« |Sjodaotisa of ths slsotylo 

equipment itself. 

In the first states of tho electrification of toohnologioal 

1/    We Itave in Bind only that part of the produotioe of elsotglo 
whieh is for internal uso. 

^^¿k^^,^^^^    .^.^^^..^.JL^.^i^^ ^¿¿¡^aÈÊâtÊaiÈËÊà 
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eleetrioity is u«d aainly in opération! which require the expenditure of 

•ab* tanti al power or aotlve foroe.    Progresa i« then nade to the introduction 

of elactrioal Machinery and equlpaont for auxiliary operation«, chocking and 

oontrol.    In this particular field,  lea« electric power ie uaed, but  the cost 

of the elactrioal squipaent reaains high. 

Witt the oonstant increase  in the sis« of individual unit« of electrical 

equipaont and of the working apead and «peed of rotation of machinery, the 

spool fio ooat of eleetrioal equipaont it falling.    This reduction in coat is 

due just sa auch, however, to technical pi-ogress in the; production of eloctrical 

equipaant, «neh aa the ua« of new aagnetic, insulating and aeai-conducting 

aatarlals, the further perfection of cooling systems, reductions in the lovols 

of nantit and heat losses, the aore unifora distribution of dynamic and heat 

loada, iaproveaeuts In production technology, and so forth. 

Ultlaately the autual action of all these complex and variod factors also 

•ffooto rates of growth in the production of electric power and electrical 

equipaant.    In the U88B,tho swan annual increase in the production of electric 

powar betwssa I956 sad 1J65 waa 11.9 par oant, while tho increase in tho produc- 

tion 9t eleotrloal geoda and equipment was 15.1 par cant. 

in.  «a MìKMKMAL BOI* or am KJCIWCAL IHBUBTOT 
a ITOWTOAL nmxmm HSD« NATTOUIL ECOKKT 

bat ooaaaoted 
industrial production la a ooaplex systea of indapondent 

Ths Bichar tue lavai of devalopaent of the productive 
iva «arlad and ©oejplieated is the production systaa and «ha greater 

•aloh Bait be paid to the keraonious development of the individual 
•f i*a*«trr sad the fall utilisation of all the advantages of teohnioal 

os of inaaatrial production la provided 

in labour productivity.   For aaay thousands 

Bad Iron asas, the labour productivity grow 

fraportlo   of g( par roar.   It waa only when 

- f JTt* 9+mt thea alactrlolty - ta*t the expendi. 

•f BWeartMl §*«*• aaaan to dtap sharply. 

,é^^é'..%¡Ai.i,i', 
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Wo arc now livinL in an ora of unoxaaplod rat«* of incroaso in the produc- 

tivity of labour.    Thio ìB duo to tochnical procrees - to electrification, to 

the use of now tvpea of synthetic mato rials, and to the moohanis.it i on and aato- 

mation of production procosece through the ut« of clootrio power. 

The structure of the various branche« of tho national economy take« «hap« 

under the influ..n^e of technical progress.    In this structural development of 

tho production occtor, n moat important rolo in played by the macaino-con*trueti on 

ar»d chemical  induBtri.cn,  a major pnrt bo:n,   plfjrod, within the machino- 

construction catéfory, by tho o.ectrioal,  radio and ohtctronio, and instrument 

manufacturing sectors. 

In developed countrioe with comprehensivo economies,  tho proportion of ttM 

national product du.„ to industry averages 55 to 65 per cont.    Of this figure, 

22 to 34 por cont is -vecountod for by maohino-construction, whilo 18 to 22 por 

cont of the total for maohinc-construot \on is accounted for by tho electrical 

induttry (ineludan,: tho low-current branoh of the industry). 

Thus, ne far as pbsolutc value is concerned, the electrical industry does 

not account for such a lar<> part of the ¿roes national product.    But tho real 

influonce of the oloctrioal industry on tho development of Ac national ooonomy 

must be evaluated not simply in the licht of thir quantitativo ori tori on, but 

primarily in toras of the qualitativo improvements in the   s true tur« of .UM 

national product and in expenditure on the production of notorial ßooda, brought 

about by the electrification of production processes, overyday lifo, soiantifio 
research, and tho like. 

An acouratu picture of this aapoot of the dovolopmont of tao national 

ooonoay of any givon country nay bo obtainod by studying the «truotural ^napfft 

in tho development of industrial production.    In tho o&so of the ÜBER, limai 

ohantas arc otworaotorlsod aminly by an inoroaso in tho proportion of total «IT^IT- 

trial production accounted for by aaohinory produotion and, within tho •anhlnoiy 

product Lon category, by an inoroaso in tho proportion aooountod for by tho 

eloctrioal industry. 

By 1970, tho proportion of tho total industrial production of tho UB8R 

aooountod for by aaohinory produotion should roaoh 27 to 28 per oont, U to 11 

per oont of whioh is to bo attributo« to tho olootrioel intnatry (in 19í5t tho 

proportion of total industrial production aooountod for by the —nhtltsiy tnisssiaj 
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MM  2%8 per oont,   of wh^h 9.1  I^r coi.t  war:   repacer.*.-•'.   \y   thu   ,-lectr.Ci;: 
indMtry). 

The offect of the wscolowtcd dovclopnoi.t of tho oncï.ir^ry and oU-ctncsl 

induatrie« is rofloctod in th.. rete of increpa;, in labour productivity ir. --.11 

branchca of rwt.onnl production.    ?hir  if  -n   .xcvlUrt  indicati or. of the  rol > 

and eifcnifio-uKSü of the cl.': trie al   induetr;-   *n tho n-.t.oi ;1   .concr.y 

IV.    TH2 £TBUC?IJPC 0r STBDITIiPT: 0;: U3W-   ¿NT) »ATE-'IA;.; 
DJ Tic E'ICTIKCAI EQUIP, :arr iHyw.TY 

•a« ôlôctrioal  induetry ia chr.ractcr.z .¿d b- * relatively h^h labour 

intotwity.    At  tho fame time,  in í'u,oi»ctal   Unte thu output  per worker in thie 

branch t« 2$ to  30 per cont hi,-.her then  .n ta^.oh-r,*.rj- production re a whole 

This is oxplainud by tho fact that in  the olactrio.-d  indurtry wide us,  it made 

of alloy atucl and non-forrouc mutai«,  thv. totnl value of wh.oh JE nore than 

65 per oont hi, her than all the other matonaie urea ir. the  mduttry. 

Tho nature of the «atonali uee-d largely dctertincR the e true ture of 

expenditure on the production oí clactrical aoodc and wifu-pnont.    The structure 

of this oxponditure for the eloctr*onl  induatnee of rovernl count ri,:e IB shown 
in Tabic 3. 

OF acrarsiTUTE m TUB pnopucrior 

Foderai Topublic Uni tod 
iSL Bà  of GoraaiLv ^gdoj 

Tl.O        59.0 59.7 57-5 
19.0        29.O 26.6 27.5 

10,0 12.0 11.7 I5.O 

Tkooo figuro»; show that there aro o loso correspondances between tho expen- 

dituras OB aatorial« asá on traaos and aalarioa in tho elootrieal industries of 

áiffowtt oountrio».    It it two that at tlxw% sight it aitht be oonoludod that 

in fee t«Kt UM figuro for toaes and ttlutai it lover and that for oost of 

Storiala 

*•§•• and Cal*rloa 

Othor 

* -"•••-•"• • • 
_a^ ;*• 
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material»? higher,  but   such u  conclusion would be n ha*',   one  to dit*. 

ìirct of nil,  it mußt b».   l-ono in mind that in the USFit tho fi -arc for 

wa^oE and caíanos do.F not  ta;., into account the lar^c Bums distributed M 

bonjfite through public  funda,   auch XB oxptndi turc on freo nwdical attention, 

the payment of grants to ctudonte, pension righto, tho pronai on of s&natoriun 

treatment at advantfy :out; rates, tho uwintenanco of housing roaouroes, and so 

forth.    Secondly, as nuch IB  30 per cent of the vnluo of production in tho 

electrical industry of thv, U3SH iti aocountod for by tho oablo «octor, Mhioh 

producoe not only   r.nulitod but alao  ion-insulated conductor«, whereas in other 

countries the proportion   acoounted for by this class of good« wnounts to only 

19 to 20 por er. t.    Tn the oablc industry, the proportion acoounted for by the 

cost of nu'terinlr   B the hi, hest of all branohoe, and thia aakts it iapossible 

to compare the expenditure on materiale. 

When account is taxer» of these particular foaturee,  it will bo eoon that 

there is no significant difi'crenoo botwoon tho structure of expendi turo In tho 

electrical industry of the UTSIi and thftt of othor countrio». 

Nor are there any substantial di "'c rone os in tho labour requlresents ©f 

the different kinds of work,  the average valuce for whioh are ahown in Table 4. 



:-Y : da/m/â 
l'i e   17 

¡MZA 
VTHUCTWg or ¡3?BT>ITWE or UDOUR (pai  —:1 

'"'indin^      Fitt„t.¿ Cthcr 
and               • i.d types 

Cold      inoul-itir.    r.r: .nl>ly lpccir>.l      of 
SSSÈXi     SMtiüL »AoWf'fi "tasmim opérations      tork '   .»IJunr. procès..« won. 

lypr. 
of 

^lootrtoftl 
oquipo^nt 

Cablet and 
wirin« 

Eloctro- 
choetioal 
ouïront 
sourocs 

Elootrical 
insulating 
•atonale 
and 
insulator« 

Elootrie 
laap 
produotion 

Avorio 
for tho 
olootiioal 
indurir/ M 
a MBOI« 

2 

e.6 

i 

IL. 3 

7 

39. <: 

1,  ^ 

') 

5.« 

3.0 5.0 i\0 

60. ¿ 

Sí L.O 

3.0 2.4 

3.0 

0.1 0.6 06 

9' 

io 9 

3.C 

6.3 14.1 12.1 17.0 14.6 7.8 22.6 5-5 

Fr« ait BMlyslssf tao labour roqv-roBenta for tho various typo« of work, 

tho oonolueion say bo drawn that thoro i« an important placo for fósalo labour 

in tho clootrioal industry, particularly in the production of lw-voltaco oquip- 
•ont, lou-power aaeainory and lighting ^quipmont. 

flu Mwrift lorol of «kill of tho vorkors in thw olootrioal Industry is 

hiahsr than la MM« other OMBOSJOS of industry, nr l« also tho lovol of qualifi- 

oatlons of «IM ««ciaoorint a     tochaioal Haff.    ïn oxpoodituro on •ciontifie 

rososjoh ttofk, tho olootrioal industry cono« second, after tho aviation industry 
bat «hood of tho ohosical industry. 

All thooo fsoton sust fc« tafeo« lato aooovmt whoa 4ooidin¿ on tho £ooer*- 
poiool location of olootriool 

WELioür^áLJu 'J&A 
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i'-jcpcricv.co h.-.L  chow  that the   electrical industry can laost adv&ntaf eausly 

be  developed m area* poF6cBKin¿   the  ned.ssary le.bour recourous and the rocru>site 

technical  and economic oond;tio;.P.     This wr\s exactly the  reasoning followed by 

the  Government of the l'r.PP when it   not up an doctrinal   industry in, for oxaaple, 

the   Iranacauoasion Jîepublice, which only a fgw decado« ago wore backward 4ooh— 

nicaliy,   economically and culturally. 

Tho TmxiBcaucaeicri Republics,   particularly Azerbaidahan, possess conaidor- 

able  rc'BourcoB of fuel arid power (natural  ¿a» ord hydro-elect rie powor),  M wall 

as many types of raw Raterial needed for tho production of tho «uteriois uaod 

in the electrical  irdustry.    Tho production of rolled stool has boun doralopod 

in Georgia,  and that of rolled copper in Amenic.     Throu|£i oo-opcration,  tho 

industries of th. ïranneaucasion  Republics have created tho nooeaaaiy faciliti«« 

for the development of the electrical  industry.    Finally,   tho pre sonco of tho 

requisite labour rceourcee,   including a BI«cable number of specialists, and tha 

duvclopmont of an extensive system of tra nin, and scientific rnaearoh insti- 

tutos have created thoroughly favourable conditions for the suoooasful Aswalop- 

mont  of this branch of industry.     In only a short apaoe of tiae ths Tarlava) 

enterprises making up the electrical  inductiy of Arorbaidahan have aastorad 

the  latest progressive techniques   for the construction of electric motara,  oil 

circuit-breakers,  electric welding  and electrothermal equi pawnt, and tha produc- 

tion of now economical electric driver for drilling- riirs hea boon undertaJcaa. 

bpocialized faetones have been established for tho produetion of oastlags aJMl 

special technical equipment for tho electnoal industry,  and centrali tod atorage 

and auxiliary undcrtakin^n operating at opticmo love Is and following advnaood 

technique E have been sot up.    On the bacie of tho highly developed oleotrioal 

indue try, a scientific, technical  and production cotaplox haa boon aot up in th*i 

Republic for tho dcvclopinent and production of a oomploto rant*« of largo-unit 

eloctrical equipment for the oil and gas industry of tho wholo country. 

Tho electrical industry of the Republio has aado a groat contribution to 

tho dovolopocnt of pouror ongincorin¿, maohinory predootion and ohaaiatiy • all 

bramhoa whioh govern technical progress.    JUorbaldahan has outatfiptad tfts» 

Poderr.l Ropublic of Oormany and tho Tfcutod KingdOM in tho assovnt of «lsdtll« 

powor producod per hoad of population, while tho volvaa of iti indaairial 

production grow 1.6 tinos batwoon 1959 and 1965. 
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v    -ABOIS PRODUCTIVITY AKD TKS nrraí? CF .IE ICE or 

BUTTMCAL ECUIP! OT  IF  INDUSTRIA'  PRODUCTION 

An i»port-\nt index of the  duvolopnont of the . cor.ony , n  th    pjio-.ir.t 0f 

electric power produced JKT hcrul 0f population.    Th. s particular ir.dox  io 

risina  rapidly in the UCKR    »nei »peciel  attention ha» been paid to accelerating 

it» feïWfth in the once backward peripheral RcpuU.es.     Thus,  while  the  produc- 

tion of cloetnc power por hoad of populate or  for the IPSF :u> a wholo  rose 6.1 

tin*« «ad atta-nod 2,020 iulowntt hours between 1<)A0 and 1>6/',  in the  Usbok 

Rombilo it inoreaaed áur.nt tho »anc  period »lnoat 1«   tic*.« (to 9:9 kilowatt 

hour«),  and in the Kirghis Republic Jl tine, (to %0 kilowatt hour»). 

I» d«v»lopin| oountrio« this indox is «.xtroaoly «mil.    In 1)64,  of all 

the dorelopln« oountrtû«, only the Republic of Cyprus achovod e production of 

cleetrio power a» high %» 545 kilowatt hour« per huad of population.     In other 

developing countries elootricity product.on ie mue.i lover and varie» fro« ¿01 

kilowatt hour» m l»xieo to 10 kilowatt hour» or 1««« in îaos, Ethiopia, the 

lepuhlio of Dahoncy, the Ropnblio of tho Mi^cr,  Bolivia, Bcuador and other 
ooentrio«. 

ffco inoreaainftly oxtoneivu tue of clootric power in :ndu»trial production 

i» accompanied by an inereaso in tho coefficient of electrification (i.e. the 

ratio of tao total power of the installed alootric actor» to the total power 

of all installo« power eouroe«.    For tho UBSR induatry as a wholo, thi« coeffi- 

cient i« «)em to 0.9.    It i« at it« highest in »uch branche, of industry a» 

aaoalae 001 struct on (0.9*), light industry (0.97), tho ohonical induatry (O.96) 
an« th* 00 1 indnttry (O.95). 

At «1   preeent ita«« of oeonoaie doveloeaent the ine roa» o in mtürtal 

ài ann(«pani od by « eoastaat increa«« in tho domnd for olootric 

pollar, «M à mm «he»« ?f ttie inoreaao in tho number of worker« onployed in 

prodnetioi.   A« a rotult, present-day ooononio procrea» is everywhere conditional 

i««* asine tao anount of olootrioal aquinmnt ved in tho production 

l* that i« te «ay, the snouat of ¿lottilo novo» used by eaoh worker in 

•   tkio osa so »eon frs» the fíente« given in TnW« 5. 

^•'-"«- •• 
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Year 
U52      1&9      1261    "TJM      l&j      1964 

Amount  of    ower  u8ed by 
labour force 1  A 2.P i 0 3 .? 3 4 3.5 
ITxtaat  of    rovision of 
eloctrical equipment  for 
labour force 1  5 3 o 3.1 3 4 3.6 3.9 
Productiv t'- of  labour 1.5 ?.a 3 0 3? 3.5 3.« 
Ratio of  ircrease of extent 
of -rovisiori of  eloctrical 
equipment  to amount  of ->ower 
used by labour force 1.07 1.07 

Ratio of increase  jf extent 
of oroviaion of electrical 
equipment  to  increate in 
productivity of  labour 1.0 1.07 

1.03        1.06        1.06        1.08 

1.03        1.06        1.03        1.02 

There can be no increase in the extent of provision of the l«bour force 

with electrical equipment without extonsive and radical change« in the technical 

équipent of industry, profound changes in technology and, in atony oases, ohanges 

in the nature of production and even in the oroducte produoed.    The introduction 

of electric power is conditional upon thoeo changes and,  in its turn, smkst the* 

necessary.    An increase in the electrical equipment of the labour foros is there- 

fore an index of technical and economic progress in industry. 

Industrial progress baaed on an increases in the eloctrioal equipment of 

the labour force i3 always accompanied by an increase in the real productivity 

of labour,  for these two indices - tho extent of provision of the labour foro« 

with eleotrical equipment and the productivity of labour - are interlinked. 

Erporience of economic development in the USSR, as in otter countries, 

shows that modern industrial development is accompanied by **       -rease in the 

1/     oee "Narodnoe Khotyaistro SSSR v 1964 g.» {fba national economy of the US8H 
in 19647, p?. 1Z4, 128, 150, 151; "Promrshlsnnost 88«y (U3BOR lata*«*), 
1964, PP.  32 and 8l, and Pravda. 3 February 
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«afre« of elaotrieal ofoipsent, which outpaooa tho goncral inereaac m the 

UM of power, «has loadla« to •truotural ohaitfea xn ¿onorai power rcquiroaont. 

in favour of oloetrlo power.    Thi« in one of the inoacapefclo trend, of pro.cnt- 
djgr taohmioaJ. procreto. 

•à« ratio ©f th« growth of ta« ortont to whioh tho labour force i« provided 

with oloctrioal aejuipwwt to thefrowthof labour produotivity in induatry U 

on th« whole OIOM to unity.    At tho sane tine, however,  in tho«* tranches of 

industry «bore th« incroaac in tho de^reo of oloctrioal o qui prient of labour is 

Hate« with rapi« taohnioal pro&roaa, th« rito« in labour productivity during 

tha period of taotaloal davtlopawmt aay oonaiaorabl/ outatrip th« rito in the 

•stoat to wfeleh tho labeur forco la provided with oloctrioal o<|ttiprant (aec 
Tabla 6). 

mfc-Tag ,ài„ 
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laHiamk 
OF jaotfffl i?: 

tifimi *«.*QP»J>
V

 H* ¿i» * 

Nane of branch 

COAll 

Electrical  oqu.;pe»nt 
Productivity 

Oil 
ulootrical  equipment 
Productivity 

Iron ar.d «tod: 
Elootrical «f.uipckjnt 
Productivity 

Chooical: 
E.tctric:.l  uqu*pck¡nt 
Productivity 

Machine construction: 
Klactrical  equipriäot 
Productivity 

Cullulos« and papor: 
CI eotri cal equipment 
Productive ty 

Cotton tostilo«! 
Iloctrict.1 omupnunt 
Productivity 

lJáO 

201 
144 

241 
léO 

ai) 
1*7 

171 
301 

20S 
404 

2J2 
411 

201 
'r<7 

244 
215 

2*5 
224 

143 
2* 

1^ 
290 

1«) 
J08 

143 
2Í1 

15* 
3V 

HI 
m 

171 
209 2 il 

m 
942 

173 
let 

im 
1*0 19t 

ILT mir <*• «««»A 
In aec«riMMK. witfc «fe» 

Seo 
'•O in l?*4íi PP. *J7|            
statistical Toartooak, tko rata« «f gr«wta «f Ik» 
lalour fo»oo 1« puntead with «lMtrl« 
of data on «feo «renio IM« of «lMtrlêal a*w«v \g s 

wortor.   The indica« f«r «h« ltWav p«ii—IliHj la 
inAwtrio« arc litewla« c<M»«t»d Ut » «ia^l«  
rgaainine »raneoo« of iadtatry, fe«W7ort tè* flfftfM fa» 
tivity aro computed for a «iati« «otter «vt ai«« iaaiui» 
works». 



•¿••ftri ft««« i m  **« %A«   •*%,•*,    if 

*"*»i  mê «AMMM4   <.»**« «• .   »„   ,, ,   tri<_  *>*#• ',,... 

I»   M4WHMR10   pi.»**,«*,   1*4     ,    «*r*. ••,»,#      «   »   ,.,»,    ,,      „»    ,.      „#.„,.   r     . 

• l.««ri<**J  i »«*•«•», * * «M« %„  -r», ,, .„..,,  ,„ „ „ ^ .r  %.-r.„.  „^   „, 

,   i»  »K4r  ft« »««.,,»  m*t«  ••*•»,   •»,   ,«*,. ...  *„   ,„   %i     ,^%f,. »,   .     , 

•»•»   ft*   «•>     4 4M|4   «Ml   l f ifKAMf'    *i*»f»t*»    t fty      •> * • 

t«ft*.    <*•««••*        A   «*<M»*«n*    «'••>•»*«•-    ir    ***•    »,„  f» ,•      f 

t»  am   >Miciin%i«i  -*+<•<* «n*«  #*»r  . «*»*<»«*  r.,   »fl,   (lW».tl|r*. „  ,        r     . „    , 

.**•* «fea« «u haw« ah«*n «•>«' •>*• •«**-»*,   «wi     «*»<•**     .•   nu*        ..-?,.    „ 

tatuili m **a am« «•«•». *1 ft»«¿« §»•> «i,*»*»,   , •««,«»  »„4 t>r  **.   ***-   • •- 

of k*a*a*rt«l  iMàitiw «M fcaa* afcav«  «ft.   «,*•<•* p»^», ***«*. ^ «*<*,   ,,. 

*# pva%n»»<M *f «k« I«»*«* *»»»* • »     j ,   •„ ,%1   .fbl-ÄW#,   „.„   fÄ< 

«1*«J   •#   UftW,   »ft   W*fti4   ft«   «ft»#«*i    «,,    (MM,«,.?   «ft.     • •*•-•     ,f       , ,.t,,f,. 

J*w *«aa*ft«* •#  «ft» ppw<mi%. <«  •*«•«**   .   «*#~«i*. 

M haa». .*«,», *u«««v  ?*«*«„    *».,*«   ,,, «ft, 

•*ay •»      ¿«•«ri"  *«»*«t«a   m  *r<«*#«*r«. 

•ail«a as » 

ft*.»*«,    <l«a. 

1 •**•«*» j. i4nw4»N •# 

fA» tililipii I »f ««atei 
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The »igni fi cane« of the automated electric drive ayttea in «fee 

of mechanised production Me «te ral nia* of the productivity of latas» aa a 

whole, outlined in ite moet important and fonerai tema, it that it north»« 

in one, three of the  four uniti of mechanical equipment  (th. «otor, ta« triai 
miBBion, p/id the eutonptic a»chnni«a) and retirée only about two-third* 
much electric power aa oidor ayitoas. 

Lot üB oonaider the rolo of «ntoaated electric drive aysteao ia ta* um 

facturir* industry, the developacnt of which la of ¿rea« «ipiifieanoe for tao 

whole economy of a country, and particularly the eeenoay of doveleplaf eouatriee. 

In the developed industri ali wd oeuntiie«, the aenufacturinf industry 

to 70 to 85 por cant oí  the whol« of induotrial production. 

Manufacturing induitry ia the cor« of technical procrees, for it c 

machine-construction and electrical industrie«, a« well ao tao oaeatteal mi 

metallurgical induatriea,    it aerve« aa the technical basi a for oeaotnae ties, 

aa it include» auch induatriea aa the building- sa tori ale indaetry, the eeaeat 

induotry, the glaaa industry, and the ti «ber and tiaber conversion brajMàea of 

industryj    it i a the basis for r ni ein* the cultural and educational lesela of 

a country, since it include« the printing and cellule«« and paper Iran nata of 

industry, and it mi ees the standard of well-bain* and the lirin« atandard of 

the poople, aa it coverà light induotry and tha food industry. 

There are definite correlation« between the 1 adi000 of too 

tho manufacturing indu a try and of it« electrification, and a 

makes methodical and planned devolopacnt poeslbl«. 

A reliable index of th« influence of attteaate« olee tri e orlo« 

tho development of induatry i a the inórete« in tae 'rirnl for «lestrle 

for moti«« purpose a.   Tabi« 7 saowo detail« of «ho laiueaoa la «aá« iadoa ta 

tho USSR durine «»e period 1913-19*4. 

•f 
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Consumption of 
•leotrio power 
for nativo 

IftM 

Total output . 
of elootrlo 
power la th« 
on, la 
Hill—   *>t   IH 

2.04 

PWpoca« in 
the lntevtry 
of tha ten, 
in billion« of 
kNh 

1913 1.32 
1996 5.00 2.9 
1932 13.5 7.5 
1937 36.2 18.8 
1940 46.3 24.6 
1950 91.2 44.3 
1955 170.2 81.2 
19éO 292.3 137.2 
19*3 507.0 230 

Countriu» Mhom total output of oloctric 
powor la I964 la approxiaatoly oqual to 
tho aaouBt of alcetrio povor ua«d for 

!•**•• I». 91 M* 151. 

Moroooo 

Z&obia 

Chilo 

Moxioo 

Spain 

India 

Italy 

Frano« 

tftiitad Klafuoa 

(Th« national «ooaoajr of th« XK3H in 1964), 
"i«hlnf Bouse, Mosoow,  196% pp. 101-103| 

imlapBMrt of tho So*l«t tfcian fro» an «é.r-áw»lop^ oountr/ into 

oa« oloMly W MM by oonarln« the Mount« of «Uotrio 
lb» Mtii« parpo.«, m the in«u.trjr of tho an amy yaar «ita th« 

»"•»•* im *•**•«• •*»** oountrl«« in 1*44.    M .j*«, ln 

I913 MA I9<4 «Jbt —uat of «lastri« penar ua*4 for notlr« 

«à* UaWUjr «f th« «n IMMM< IT4 UM« «ni fea« ovsrtabN th« 
•f «iMthi pM*r la tfc. tklWd KUfi«. 

«a**» 1» tfcat far tft» Umax i« tfc* a*ta*t U «hi* 

i»ts»%i|r «f *• M i« prvrlat« «it* «la«trl« s*tl*t 

«•**» •*•*•», la 11U111 «lth tfc« aj—lfc U labour 
%*• • ««May «ta« •** tta pa***** a# labour u irrlet 

Sá* ••'% .. ,". 
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industry ine leasee at approximately the MMN rat« al ih« «riant of proti I 
of the labour foro« with eleotrio motive power. 

IA£ULä 
INCREASE IN TBE SCTHT Of 

WITHLSUC' 

Total extent of provision of th« labour 
foro« with electrical équipaient 

rtent of provisión of the labour foro« 
with electric motive pow«r 

Productivity of labour 

1222 

146 

141 

144 

192 

186 

197 

m 
266 

257 

246 

It taue The inervas« in th« ue« of eleotrio power for motivo 

tha most effeotive mean« of increasing labour productivity. 

The science of elect ri o active power is w«ll developed in «¿so soviet Anion 

and steu3 directly from the materialistio interpretation of the) anttl* of 

i.chnclogy as an aid to labour and to hisser aotivlty, tatto» 1« étovoltplaf i« 
givon historical oirouestenoee. 

In the Soviet Union, the ten "automated eleotrio eotiv« e^r«**** ooven 

three bacioally different piece* of equipment!    the eleotrio driving »tor, 

the transmission and the autoaatio (oybometio) appantu«.    UM olottfi« atttv» 

system trans forms electrical power into — ninni noi poser* tremvanlta li f*mm 

tho electrio motore to the operativa parta of tao Moalnsry «Mi, va« MMMMV. 

regulates the amplitude, nature ano direotion of tait pavor, «felle •«lanellot'llj 
controlling the operation of the driving Beton and «f 
prooeea. 

Automatod eleotrio aotive power if a Mot lmportaat 

procrea« aa it i* alone in affording •inmltaaeoosiy, tfeo aoaoiodU* af oleo- 

trifleation, of aeohaniaation and of am»«—tlim in pnintl«T, 

neotrio aotive power «/at—« at« »aia« eu a least bota oamllt*tlnl# tad 
quantitatively. 

With the further development of eleotrio aotive «nto an* «ami liutif 

.ft 



Unldc/   t)/4 
Pa«« 27 

aotiva unit, «ni the aeotrio motors and power converto« whioh form part of 

«M», there is an accompanying riso  in the dogmo of olootrioal equipment and 

tha productivity of nochanical squipaont, a riso in tho coefficient of useful 

work, and greater opportunity for expanding the scalo of production procos*ce 
and machine unit..    All this uonetifcutcs one of the août uaportar.t lines o: 
toolmloal procreas. 

«w dovelopaont of trana*i..ion mechanic and tho oration on this basic 

Of machinery powmd by »ultiplo individual electric «notera, integrally linked 
with the operativo parts of th« production machine,  make    it possible to 

progress from intenaittont production proooseoe to oomi-continuoue and oon- 

tinuous proooMos, «ad thi, too, i* a most important aspect of teohmcal pro- 

Flnally, the further development of autooatio apparata - tho third compo- 

nent element of oleotrio motive .y.ton« - .coures the host and »oat advantage«^ 

operation of all part, of tho oloctrio motivo systom and hence the most produc- 

tiva and •oonoaioal operation of the entire unit of mechanical ard olootrioal 
oqulpsKat . nd of the production proco as an a wlula. 

Atterpta to de.altp on'y individual part* of *>.j clootric motivo systems, 

without developing the otter part.,   load to inacquato utilization of the 

potential of the u-dt of équipant.    Tho experience of tho Soviet Union show, 

that only overall dove lop *nt of all tho «aponen-; part, and of the elootrio 

aotlvn 'wit a. a whole oan oroato the nooeeenry ooniitio... for rr.pid toohnioal 
procraaa in the rnnatruotion of aorh_-¿sed inuustrirl oquiwaent. 

Croat importance i. attached in the CS8R to the social aspeot. of tho 

developmcut of automate* olectrieall; -driven «niipnent.   Khat we have in mind 

an 0tt» faeton a* the iapi-ovcaont of vorkin« condition», the aoohair r»tion 

of lakouíuoonmün« operation« lAioh inquire eoaeiuerable expenditure of phyei 

oal effort Igr the workers, the tut nation of piodwtion proco.to. whioh oall 
ft» a treat expenditure of „„„, 9am¡mf Md otott„,   ^ B(m wrt#B|f ^^ 

ft», the aleetiifiomtiaB, aeohenisation and automation of production proceeds 

is aot aait oondiUonal only upon tho ooet of the eleotrioal équipant or the 

«»fltahUiV «f tha iaiUal capital iavesfont. ra«uàred.   In iadaatrial under. 
*•***— la ta« mn, oontlterehl« ana» are apent an the aeohanisetioa and aato- 

•***•• of ai****« m e-r-r te eeo*re iaarovei wortdng oonditiom, eve. «here 

jkiA ilft"'. iff  • 
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the direct economic   <iv:\ntage is not o vi dont. 

An example of automation which not only offert great advantages fraa a 

humane point of view but alto prosente Marked economi o advantages it tas 

automation of the scale can in blnet furaaoe plant« whioh has been oarried 

uut in many steel works in the USSR.    A« a re tul t of this automation,  there 

has been not only an increato in tho accuracy of the dispensing of mix and a 

reduction in the specific consumption of ooko per ton of pig iron, but alto 

a sharp da-op in the incidono o of tilicoaii and tuboroulotit aaonf tè« BOele 

car operators, who no longer need to be constantly in a hot dusty placa under 

the storage bunkers of the blast  furnaces. 

In the Soviet Union and a number of other countries, groat attention has 

been ¿>aia in rocont year* to tho uto of eloctronio computers for control pur- 

poses . n the automation of production procostos.    Tho uso of oostly oosjpnters 

for oontrollinfe machinery units is only economically officient, however, if 

tho whole production procees, all unite of the machinery, and all parts of 

tho electrical motive unit are sufficiently highly perfected froa the teohnioal 

point of viow.    In the vivid words of Acadonioian A.I.  Bergt "it i> no use 

attach (.ne r.n electronic computor to a whoolbarrow".   This onoe again bears 

out J„nc viow that tho development of all parte of an olootrio motive ayates 

oust bo intogratod and co-ordinated. 

If wo study the history of tho dcvolopncnt of euoh pieoes of aaohinery 

as blooming mill*, rolling mills, blast furnaoe equipment, so tal working saohinsa 

and presses, excavators, paperaaking machines and ooal-outting maoalnsa, ve 

see in each case that the development and porfootioaing of these saeaiiM 

—     hand in hand with the development of systems of automated eleotrlo 

tion.    In tho USSR, olootrio motivo power has bsooae the power basis fa* 

industry, transport,and doily life, and in tho near future it will 

power basis for agrioulture as well. 

The total installed power of eleotrlo aotors in tari«* lasnstry 

2,000,000 kW in 1928 and 14.2 million Wi in 1?40 te 120 nillioe Mf in 

IVJM fsssj 

.]/    "Pronvahlennott Bfibg' (W8B industry), Statistical Toar Book, "TtatitUas*1 

Publishiaf   Boose, Ibooow, 1964 

' • • ' • '-      ,.,, ¿J*Jèï. ^.4niiiil%-'iilftiiifiiirfff Ì i«\'¿;i„at:fí aÊÊSÊÎÊèii&M,.    ,   , ..-- V- —-«irttJÉÉfafl» „«jafcì 
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A« aa «staple of the exceptionally high level of development of eleotnc 

aotiv« «yatess in ike UMS we nay tfko blooainc mi 111.    Tho electrical oquip- 

it of thaee pieces of Kaohinery ig opproxiaately twice as large as that of 

largeat oapaoity blooming Bilie conatructod in other oountraos. 

Ihe installed power of the driving aotora of the "1300" bloostiLn*. mill xs over 

30,000 Ï.P.   The aaxiaua production of Soviet blooaint sill« is nor« than twice 

M high, «ad the avtnvgc production «ore than three tiace as high as that of 
•ills abroad. 

i Hi«V   lavai of electrification of the aining induetry haa boon attained 

la the OBSti, particularly in tho borine of oil and gas wells.   The productivity 

of driUiag rift« driven by elootrioity ia 25 to 50 per oent highor than that 

of rigs driven by diesel onfinea. 

faera ig an extreaely hic» lavel of electrifioation in oponoaat mining 

wos*laa>, where single- and aul ti-bucket oxcavators with olootric aotora of 

an installed power of over 10,000 kilowatts for each excavator are in uac. 

The largoat oolliary «levator installations have el 30 trie driving aotora of 
abavt 4,000 kilowatt«. 

Uta the exparionoe of the olootri fioation of ainin¿. aaohinery gained by 

the leviat Ottoa it oan be stated that tho automatically regulated olectric 

drivi&e surBtaBt fitted to aoat i tea» of Binine »aohinory ansare 10 to 15 per 

ooat biabar pfoetaotivlty, creator reliability in «10 aaohinory and improved 

varala« oonditiooa cnacamd with aaragulAted 0 leotrio drives o ; the 

ttiUl reeeatly, the wide uee of autoaatioally regula*ad olootrio drive« 

ia th« alaln« inducir? va« hindered ly tao relativo oeaplezity aad high ooat 

•f sash «rives ajst alta by the abasaos of properly perfected ayateas for the 

rafBlatioa of the speed of altoraatinf, ourrent eleotrie aotora. 

la tallii power eeaüooaáaoter teotaeology have eaablod theeo diffioultiea 

t« tí «Ml« sat, however,   oaaosaafttl iaAaotria\-eoale teat« of autoaatioally 

TOgallfat ttwrtaaac Utaot oarvaat «rivea for ooal-oatting aaohine« ara belag 

oaanHoa «asa ia who usaa* 

artaaaattsally «efalaead diraot earroat «leotrio «rivas ooatlm» to hoop 

Itati» Miiil| iilj of MviBC avita fat eolUaty olovatora (for «leotrio drives 

«E^tt-hi^  --•ÁiJ 
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of ovor 1,500 kilowatts cnpacity), singlo-buckot oxoavatore with a bucket 

capacity of two oubic motrca or moro, and machinory feeding drilling rifa. 

The dynamic characteristics of tho loe do in mining machinery and the 

arduous conditions in uhioh auch machinory is used stake it neooaeary to 

sate the use of ulcctric dxivos without reduction feoar. 

Electric motivo power h:x become the powor basis for preaant-day amohino 

tool construction.     It can be said without oxaf,£oration that all progreeaive 

tronds in the dovclopnont of anchine tool conatruction aro, to a k reatar or 

leaaor degree, contingent upon the perfection of electric sativo penar for 

tho machi nos:    that is, tho dovolopnont of oloctrifioation.    Eloctrifioatioa 

is tho starting point for new and progressivo technological prooeeeee in Baiai» 

working which can load to ¿rent savings. 

In recent years particular attention has boon paid to tho developaent of 

Bachine tools which proeranmed oloctric control and of autoemtio liaaa of 

•achines, the high productivity of which is largely duo to their higa ásgTSQ 

of elootrioal automation. 

The genoral tendency in tho development of naohine tool oonatruotioa la 

toward« increasing the degree of electrioal equipment of taw. 

and increasing the proportion of thoir phyaioal makeup and ooet 

by the elootrical part.    The widely difforont designs of aaohlne tool« and 

the conditions in which they operato aean thr.t thoy also poae a «ida rang» of 

requi romei, s to the electric aotor and electrioal equipment induatry.   that* 

spooifio needs of the machino tool induatry aro satisfied by the lata» and 

varied ran/ ì of olootricul equipment available. 

On an pverano, cvory mutalworldng aaohino tool produced in the UM la 

oquippod with 3-4 electric motors and 5 - 7 oleotro-megnatic «alt«.   At Us) 

same tiao, however, tho UBSR produces heavy machine toola, amah equipped wità 

sevoral doaon oloctric motora (of a total installed panar of ae ajena at lfjttO 

to 2,000 kilowatts), hundreds of other i tea» of «leotrioaJ. isilamsal, sad 

also »any aoourato and fast-acting oleotrioal regulmtora asUah «alatala a 

given type of operation by the Bachine toola.   9M ftawtoe**! was* laad of 

the oloctrloal part of aany typos of aaohino toola la «eje; haa*»,   U «Ma 

ooanaadoB, the ooabination into a singlo unit of tho eleetfftoal 

^"'ia;- ^««i-ttta"»^ 
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part« of many machine tools is a nattor of particular importance, 

Ovar the last few decades, thoro has boon a riso in both tho nuiabcr and 

powor of tho slootrlo actors used in »achine tools.    If wo take tho ave rato 

dogroo of BOtor oquipaont of a mnehino tool producod in tho UB3R in 1940 as 

100 por cent, tho average degree of notor equipment of a oaohino tool producod 
la 1964 it approximately 200 por cent. 

In tho Bain, the electrification of nachine tcola still takes the foro of 

using eloctrioity as a »ourco of aotive powor.    In this roBpcct, electricity 

is ttood only indirectly in the trnditional mechanical working of motels by 

amohine tools.    This ia far froo being the aoet effoctivo wny of usin¿ it, how- 

oror.    Roc tri city can bo usod diroctly in technological procosscs, thus consid- 

erably incroasing their offioioncy.    This aepoot of tho electrification of Bach- 

ino tools has not yot boon adequately d/rvolopcd, but it ic of ^roat importance 
and holes out groat possibili ti os. 

la any country, regardless of tho level of dcvolopnont in tho oconoay and 

tho olootrioal industry, it is of advantage to organieo laboratories or rosearon 

tasti tutos spooialising in automntod electric drivo syatoas, to study tho proc- 

lama of tao olootrifloatlon, aoohani nation and automation of production.   Tho 

broad soioatific and praotioal outlook provided by tho study of automated 

olootrio drivo ayates» onabloa the staff of those institutiono to play an activo 

part in the formation of State tcchnioal and oconoaic policy and the dovclopmont 
of their country*s productivo rosourooa. 

Til.    TB MTaLOPIgfllT U TB 1SMU AMD HOÜ-flBBOUB »2TALB ISDUSTEY 
01 TM Baf IS 0PJBE DXBBVT UBI g ftKEBIC POU» 

IM TKWOLOOICAL PMfflBSBl 

«i*«» 

It psr ooat of ajl tho olootrio powor produood in thfe world is at 

ia tho oloatro-thonaU ana alectro-choaioal prooosaos ooanoeted 

aaeltiag, roflaing, oastiag or olootrolysis of forrous and aon-forrous 

aad oooBcaaoe of olootro-theraal and olootro-ohoadoal 

vary wldsly, as say bo soon fron tho following «ampio. ia |? 

laF nkii«&iW«fÉ^-f if n* fc 
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In the first half of the twentieth oontury, the production of olootrlo 

steel was developed in order to satisfy the requirement« of the automobile and 

aviation indeutrics for hi£,h-£radc and eupcr-high-gmdc «tool.    It became clear 

as early as the 1950's, howevor,  that in given o onditi on« tho olootric «tool 

process could produce ordinary carbon steel cheaper than the opon-hoarth method. 

The  economic reasons for this arc ae  follows: 

- an electric steel melting plant  ìe  35 to 45 P«r °<>nt ohoapor to build 

than an open-hearth plant of the  same capacity; 

- an open-hearth furnace  rcquiros r minimum of 45 por cont of piß iron 1B 

the charge and cannot take more  than 55 per cent of stool scrap, uhoross 

an electric furnace can take a charge consisting of 100 por cont  stool 

scrap and do without pi¿.  iron completely - cui i «portant saving t *• *> 

ton of steel scrap costs only jQ to *>0 par cent as ouch as r. ton of pig 

iron. 

The result of this difference in the coot of raw «atonals, together with 

tho lower depreciation costs on thu capital invostod, is that «von whore olootrlo 

power ia quito expensive a ton of electric steel works out ohoapor than a ton of 

opon-hcarth stocl. 

There is nothing nore wasteful for the economy of a developing country than 

to sell steel scrap and cast-iron scrap for export and at tho sano time %o pur- 

ohasc required net al abroad.    An electric stocl molting plant with a capasity of 

300,000 tons of steel per year, consuming domestic scrap, pays for itsnlf 

plotely in two years of operation and from the third yoar onwards shows a 

stantial profit on ovcry ton of stool »cited. 

If a country has deposits of ooking ooal and tho economic ooagitioCM ato 

favourable to tho ostablishnont of a large blast furnaoe industry with aa 

capaoity of ovor 1.5 to 2.0 Billion tons, thon tho protuotion of fag ira« 

blast furnace« is nore advantagoous than in olootrlo furnaoos. 

'Í Tho use of olootric smelting prooossos is baokod up by tho aoomca&oa »f pt§» 

iron production in oountrios whore thoro aro no deposits of asaostla ooai»%- «oil 

or whore tho soalo of production of pig iron in a proposod plant gao« met 

450 to 530,000 tons por year, ia view of the lower oosts for tao esJsj 

usod instead of top-quality blast furnace ooko and tho lowor ospitai i; 

in • M nínü áüiÉ- ri  ê • -rinrimuai - i- rua 
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in an oloctrio stoel neltin£ plant compired with -s\ op.n-hcc.rth plant. 

If a country ha« conplcx iron oros which contain not only iron but «till 

«piantiti OB of such other useful octal« ae chrooiuo, nickel,  titr.niuo, vanadi uni 

or nanconese,  tho processine of auch rw material in olcctric furnaces, whioh 

can al«o ortract notai« more expensive than iron, bocones ever. nore advantageous 

ooonoaioally. 

Tho favourable econooics of the electric  steel melting procese  can greatly 

brighton tho prospootc for the utilisation of conplex iren-cre d^porite, concid- 

orinf tho high value of the metalo which can  be extracted rv3 by-products whil- 

tho »toel  is bcint  molted.    Only in olectrio   fumrxcB con all  types of ferrous 

alloy«, includine forro-nanganoic; and fcrro-silicon alloys,  be «melted economi- 

cally.    The financial expenditure on tho construction of ferrous alloy production 

plant« is not groat, t\nd the export of forroua alloys is considerably aorc advan- 

tagooua than the export jf ore or concentrates. 

The production of high quality «tool, alloys, stools with spocial physical 

quali tic«, and heat-resisting, high-tonsilc and high-proci si on alloy«, is of 

gnat importance in prc«ont-4ay toohnology.    The production and processing of 

«i«h alloy« inveivo« tho uso of arc and induction vacui» furnace« and cquipmont 

for oloctrio «lag Bolting, «uoh a« electron boam or plasma arc molting cquipocnt. 

Tho olootrioal industry of tho USSR produocs all typos of vacuus, electronic and 

pl»«Bs installations needed for these purposo«. 

Over six nlllion ton« of aluminium arc «Bolted in the world every year and 

120 billion kilowatt hours of olectriu power arc used for thi« purposo.   Many 

aluminium producing countrio« oporato wholly o^ partly on imported bauxite.    It 

is olear «hat tho production of aluminium can advantagoously bo developed in 

eotMtrl«* whore oloctrio povor i« ehoapost. 

Äo production of al usi ni uo begins with the primary prooo«sing of bauxito 

iato pwro alusUna and ondi with tho oluotrolysis of alumniua fro» a molton 

•olstion of alumina in oryolito.    It involve« tho sotting up of tho production 

•f oarhoa blooks, electron aatorial and oryolito, a« a sidolino, and is an 

ladMtij whioh rosjairos largo aaount« of ospitai and is profitablo only whon 

enfiai out on » largo sealo. 
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In the USSR,   the production of aluminium fron nophulinoa, with Portland 

cement aa a by-product of alumina production, has been developed to the point 

whore it  iL economically profitable. 

Khc-rc in; material  (bauxite, cyanitc«, diaspore! and silliaanitcs) is to 

b.   found locr.lly but,  for some rcoaon such as lack of financial rosourooa, the 

production of aluminium cannct be started yot, it is advantageous to ostablish 

the production of aluminium silicon or synthetic corundun, both of whieh oan bo 

produced with less expenditure of power and capital investiaont than aluminium 

but ai-c noro profitable to sell than raw material. 

Synthetic corundun is of particular interest.    In the U86R a method has 

been devised and perfected for the sinelc-staéx production of synthotio oorundum 

••rith a contort of 98.5 per cont of alucina from bauxite in large oloetrio aro 

furnaces.    This synthetic corundum is vital to the raotal industry for tho produc- 

tion of hieb quality refractories and synthetic slags used in steel production. 

SulpMdc/nickol and copper/niokol ores can most advantageously bo saoltod 

into coke in eloctric furnacos.    The power consumption for »molting into oako is 

aloni ?50 kilowatt hours per tonne of ore.   As tho niokol contont of tho raw 

nato ri al sraoltcd ìE usually 6 to 7 por ocnt, the total power cotunsaption por 

ton of ri cito 1 contained in the cake is 9,000 - 10,000 kilowatt houro.    This 

^^-..•^.¿HM or electric powor is justifiod, howevor, by the high decree of 

extraction of nickel in electric furnacos.    Experience shows that tho wast« 

slag from electric furnaces contains O.25 to 0.30 per oont loss niokol than tho 

elag fron ruverboratory furnaces. 

An electric furnace of modiUD site, tacitine a thousand tons of oro and 

concentrates per 24 hour period, produoos an extra 2,300 kilogrammes of niokol 

through the re duo ti on of lossos in tho waste slag. 

The une of eloctric powor in tho production of niokol and cobalt omisi« 

into almost all ctafcs of tho motal-produoing prooosst i.e., into tao réduction 

of nickel, tho clcctrolysie and smelting of oathodo niokol and tao rsÉmotion of 

oobalt hydroxide. 

At all 3 tafee o of metallurgical production, beginning with tho prlamrjr 

fcrcatnent of tho ilmonito oonooatrato and ending with too oast in« of ingots of 

titaniua and its alloys, only olootro-mctallurgioal proooasot aro usoé. 

.AWa^.k^ Émdmaml &tm»È-^*É**â&mM ÜÉ 
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Tho  total powor contrueption  for nil procescut  inveivi d ir.  the production  of    n. 

ton of metallic tit&mun xa approxinutoly 70,000 kilowatt hours.     It 13 this 

that explains tho hif,h cost  of notallic ti tarn un,   for llocmtc concentrate in 

relatively inexpensive, and readily available. 

Sotting up n titanium production industry ir an txt   --oly complicated 

matter o&lling for heavy capitrl invüßta/.ntB.    For countries posaertinc natural 

roaourooa of lloomtc,  the   task of Buttu^  up such an industry racy advant.-,-.eoualy 

bo carri od out in two stages.    Tho firtt t>ta#e chouid I»    lir.itcd to tho  produc- 

tion of titanium-rich sintere cont-umn    7',"> to Si 3  pr -cr.t    f titar.iua dioxide, 

nm tho stain product, with  tha production of p.,   iron \B V. by-produit to  satisfy 

in tornai doaandi for that mr tenni     In thu e -acrid stc*. , whu. the possibility 

of largo capital investaonta arises, progrese ruay be cade  to the construction 

of a full aot of industrial  In» tal lati on« lor tho   production of titamv». 

Decisions on tho aolootion of ooonœieai nothods for th.. production oí sine, 

load and othor non-ferroua »totals by pyro-oetallurf-icul,  olcctro-uetallurgical 

or electrolytic proocssoe «hould only be taann {.fter thorough study of the 

oosspoaitlon of tho ore» wid a roviuw yf the country'« econome features. 

In tho Soviet Union,  an jxtonsivo oxporiacntai  \ni research system has hoc-, 

•ot up for olootrothongr.     This cysto« oakei» it poeeiblc,  aft^r study of a 

cossaoroial sonplo of oro,   to work out the bust technology for iti   cloctrotheroal 

proooasinf, to calculate how ouch the notai will cent whon produced, und ulsc 

to detonino tho a&fnitude of the capital Investmente required to set up &r. 

oloctre-flsttallureioal m*%a\ productive industry.    Thi» applies not only to 

ratallio OHM bit also to other type» of raw Material for th« production of 

phocpfcoroua, oaloiun oa^taide, aynthsti" curvssdts«, oersorondu», boron and its 

derivative«, pr~ooaaod refractories, glass, oorasuc unrxwls, fraphit« and 

artici*», cto. 

.•¿¿zm^^ji^t**^^ 
UMBMU 
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Till.    TIL, ELlCTRIFICiTIO'. OT Ulti TlaJWKMT 

Of all  br-a.chv8 -1     Uotrifi   %t, m,  that w*i*ili tuta   tfc« *iÉfeat-r*jn«iA« 

influence  or. th^  ••conor.i^   devclopt.wnt  ->1   thu aomitr* 1»  ta«  *»l«*trtfi«ati«a 

of nul  trnnapcrt.    '"he  cffuct  of   .kctrifieatiam .if ta*  i»,>l*Haf »yat«» •«"* 

bo calculât .d amply in  f ¿'.aromi   Ura«.     I* riwi % m* atiamlwa «a 

Dont o"  indusry,  ai.d rnd.c*iiy chance«   •<m&i*,\<^m of wo Ht   **4  lift.     1» »1 

typ*j  rf  r*>il   tr-.etirn evi   io  thia. 

Or.lj   w<th    1  e tri cri   trenti   n <-•*  a«-,  b«   ¡waé« ««•  '»f mmk  f*NM •# Mtty 

a«  h^dro-  1 ,ctno  powor,   eoal,   poat,  "il  «dial*«  *M4 ota*r *ew  aalf»«  f«*«V *# 

aolid fuel and,   in tin   future,  of wind vie ti aal aow«»,   ta* UffafMM ta 

«rature between tht* depths of thu carta -mi ita ««rf««*  •»• •*.. 

and air,   and no lar enur^.     Statiate« «ho*.   fnm.%  fot «va** «il li»« a»»«* 

kilometres th«.  amount of coal  romand  ía éti ton« witli »to«»  «*aati«t (i» aaa> 

cent),   2^3  tons with di,».;l   traction (•)«.'   pwr a«r>t),  tw*t  -»If «i»*«««  *«•• •»• 

electric   tmctior  ( 3^  p-^r e«.nt). 

About 60,000 Iriloawtrv« et rulw«y lin*. In»»* »*#«« • l #••*% ft «-4 la 

Oront at+jntion 1* bein# Aovotod to th« geisBtifie »aai« »<f tfca |**9at«aa •# 

eioctri ic^tion itaelf, of ration, lljr atiaaiuii*« r«*i ti 

inereaa. nr the traction prop«rti * %nd tito pa*** of 1 J«»*I»»«, 11 

rwRinf «peod of train«, »na p*»îf jctinf ar«t««a «f patti* Mfjf>àjr. f4aw «alati«a 

of thoau pmblaa* ia mtiartely «<Mir.a^*«é wt*a fa* lw**l «I lM*k|BH •# *Jaa 

•lectncrl industry, wh.ob pro4w«<• ta# «•taf* mag« «f ««jataaaaa* 

tfcc electrification of r-il t*a*ap»rt: elm*9i* 1——<t<—t 

installation«, protuctiTu, «witenirm, •tarila« «ai t«M#4P*l •«•*§»•*••, 

type* of «toalwort: ind «o o«. Tfcu«, la Hita fa#ti*«lav «a*« 

tax elüotnoal méaatry on «h* a* ti »nal «>iiwaaBf i» wüw «w»n _ 

activa atiaultw to ita  f\*rt*w» érvl^pBxMH. 

On« of th« aoct méioal aaé »«pliaat é *o»aa«aAa  pmaají—ia, alavaft I« 

•till %a top^eal na atur,  *.• ífc« •«!«•%&«• »t tÉa ayyiai •# a*aa^«k 1«*a*> 

b« apeli^i o« ta* ruiwajni,  ^a t?Wi wtlaat *w a€ tfc» aaajaajaaj ajartas af »1 

«ation brlnfa tè« c«uit»w ta* gvaaêaa« ««MB« 

ta« nxA \mirêm ta*, lawéairti— «f «a* 

dladil •«•aïkwM 
«la<fc^ ^ A— -^a 
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•«tonti**,     f S««*«« *M<-i»t < •*«   ow   <*#   ,„ . r*  » .«,   r,.    r    . ,   .... , r, t r<    ,. 

•f « i «•**><«  *«*#*! ,w>:       m*   -m^,,    Lr     '      irr  »•    : * ,<    u,.,   Si, 

«H*t  %1 «••**« ut*   -»j*«».*»«     f   t »<**,««" «     «>   i,  .,.         •    M i    ••   r 

î«   IWC-,   «*•   fi»*     f  t*,-»«-   wpm*-mm   mmm   «,--.<»   ** -i   *   r   •.* r«     «.»-y»     f 

*••    **••*,    «»4    *-*    »II»-*    «»•»      Mil   .!*«.,. *H*    r'.      t        m*     l¡   .4 

I*    «fe»    »t >««-«•* r   j^r,   ,4(    ^.^  ,„  r>    .-«H    *#,       if., »m    *       t                     » „     ,           .„,   tr    . 

M *•%!>**   tt   %*,..   Mai «•«*•,   ««*>    m. •»     »r    *#   «    ^       , »    m    «   »m    • <rr. .„»      .     ,f, 

» !••••>* f\ ••%.*• <>f  '»»impur»   .•«•><•»*«  p*r%t ••!:(»     -«^. r* .i»«-*-       % ,* •        *t r 

11,98  Hl*tm   »f   r*>lw»y   i , n,    «*,».       1.    'r fi    f     •    'm.    *   «,, , ^.,       -urr-»-* 

l«   *•*!••.«*#> j&    -*f    »*.     tin,  1    -pfrniH-    «/«t   •    «r<     #•   .        --*.  ,wt f     ,„ |     .    rt«¡»« 

• ««MPiêMNtèl« .*«*   m  «fe«,   •<*,%   r„f  ***     â  ••»«u%f  #»*§»§¡4j   *,y-* »,   -•*.-»ij 

•f  »MR-ffeg«*»««   »t%ia   ,(.   Ute   »*NH   «y«*.«,      ,-tá    ,,       ,v  ,*     # *r,   ,   .^     *, ,rs»4, 

»«   pft#*i 1 •- 1    «»'«pátAii     . f   «|t,    *.   v-m 

Ih*   lwv%«t   >»»,««   it   *   »»«»««y    ,#   fe.««My   M     *»•«•<*•,   «-. *    u.    ,*.»**«»<(» 

It «y •# §<**4B  «»«up H   *»  Mài        *w*  ««».«t. m.   M  1«,.^^   ^,   ,*,,« 

L«ftl    llth«#l*   <»#   pMN»#   KimM» «•       »'», *.«#t*f    «t.      f^.gH»    .;«^«»l«f     ,f 

•*****PB *• '*••»••*•§ **• «pu mm*   •»*•< «14 wr m»  *«mt*    f f«*- 4k* 

t«i «M iMPtfftwpi** «feu  à««MHr f«a«lM>%tv««f -»f nii«^ •»»#-« M  «r<   ^Rf^ 

la •PM«^»«1«# ni «•#!.«••• «as*« *** • »**,«*. 

t   •*•••   ««•    #1*.    «Ml   #••    «P»««»«>tt*M   »#   «HN-ilM    •*#*'«r\   •    %0Hi    it <•• l 

•*•    «•>   I« l«V <i ••    ##   «M^Kg     ,i««*flf   •*«t«N*V 

^*-   V     ^-   ' - 



wm—^mmmm 

Unido/lTO/4 
P««« 38 

! 

is 

3l° 

CM 

M* 

e 

o>(  o 

* 

i 4 
i 
s. 
t-. o 

(-4 

ti 
'1 
O 

S 

> *-» 

a. 

co 

3! 
C S 

'    <* 

r»- tJ\ 

32 

O "i 
f-4   f\ 

ON «s 

O 

K^ 

40 

I? 
o -« 

(Ni 

IM 

O 

o 

T    its -n 
•      •   t 

«*      Ai  ^ 

«•4       «N • •     < 

•       t    I 

J 
S 

I 

l 

3 

*; V; 

t     t   • 

•      •   • 

*      •   » ~4 

I 

I 

S 

I 

1 

I        .' 

IISíííMIJüí iitìiif Í ili °.    é t • J %   *|      ïî   »I  Í »* 
^î"° if   H     If   S*     «   It ti! 

ifil ii# V] 1! lil! 

WÊÊÊÊ 
mÈÊm 



a* 

O 

i 

«^ 

C « 

O   an    ~* 
—*    -*     rj 

S J ? 

•    t    I 

»    I 

a*i¿o/iry4 

I 

I 
«4 

</\      #       ««1 

íi 2 

IS S 

M    H- 

II]   *| • 

filii"1 

- -Mt-j--a^ /• *«. & 



Unido/.TT/4 

Aa a rasmlt cf tn- reconstruction ctrrieu out  on the baila of railway 

electrification,  tf.e .iwaler nf ~eracnn«l «ra-lo/wd on rail freight  operation! 

has retained oraotirilly ujicln.ri^«d ^ver th* past  five years, ana th* entire 

lucre»««  n.  the amount  -f freight  transported has been due to th«  tsrprtnr—nl 

in  labour  product.71ty. 

In iy6A,  th*    'v.r^  weight   -f m electrically-hauled freight  traia was 

4C  rer c#r.t  #»reut«r than with  steam triction,  while th« average «iwtano* oov«r*4 

by   in elactri-;  l.^cn uve  in  1 dv tri* X>    *r cant ffraatar than that of a stesa 

locrœotiv«   ir. * sinilir    crii. 

The  -l-volc-i-v -entries have  .11, Qitrwnwly  feeble railway not werte with a 

permanent  wa,y   instruction wfwch    llrws axle  loadings of ta« oraar of only 10 

to  15 ton«,   ind  .hd  iensity  of their railway systems can be tan or.   In MM 

cises,  eve-   h'mar'-1.-=    f tiaea  lis*  ttjui m  industrially develop«« countrlas. 

Th«  total  lernftn    t   tha nilwv» -f Africa,  Asia and Seat'. Aaarioa at tas s«fia- 

ring if 19t>0  #ii  rtOi.iethir^ ovsr   tôO.OOO kilométra*,   and thee« railways aaa 

ei^hta-sn   iifferont wheel *au£es,   varying from r
rf!   tr  1,676 ailllasta*«. 

Th« g%z  cdtwa^r. th«  ;*v*l  r«venad by th« capitalist countrlas ana taat 

reached,   fcr «xaaj 1.,  by Afr.-a  ir.  l*>ü,  is illustrated by MM fellewtn« fifajast 

for Africa  i e H whole  tn*  density  rf th« rulway   syst «a was oaly 0.24 kllosjstff«« 

per  100 s^uara kilometre« •• 1   territory, while  in  oaoitalist oountrios it 

1.04  kilometr«8.     in ¿uc h African  oountrUs as Aliarla, Conge (Kiaaaaja), 

Uganda and  ?*n*<v,yi*-   the riilwv  density was Q.2 kiloaetrei| in ttalepia, , 

Sanatral,   4al 1   J-V! Cameroon,   onl,y «. 1 *iloa* tree»   while in ta« Ces«*  (lvaasaWlll«), 

ths  Central African Re ufclic,   Uaaen  ind Chad  it WA« only 0.02 kilaaatr*«,   i.e.  JO 

tines lower »han u, the rest of the world and ?y> tiass lower tas«,   fe» «asasal«, 
Jaranee. 

At the  saae tin«,  the econoaii.es ef th*«e oeawitriM are aaMiaf tawvMjH a 

oeriod of r*l*tivel^ intensive growta, ohi e fly te« ft« tat ir sffsrts) te «asylait 

their «raat  natural resources  (mini/ ef raw «ataríais) | and Us faat taat Us) 

loads to be 0arrled consist  largely ef raw »t«artai S saaas taat 

«i«a*r daaands on the freifat-oarryiag oapewlty *f ta* relliaf 

naes of the p«raan*nt way,  tHa Is« tassaiaal statiaH tf tas 

lew ruaalag «peed« and the aaall   >ervÀssible «Bla 1—aiaf, lifitsaW wità ta» 

fact that ta« aajerity (6? pmr «ant) «f «è» lia*« ara saftva «saga,  *11 
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ooaoUoat. the .clution of tr*n.port probi«, «hioh hind.r th« noraal and 

haraoaio«. d~.lona.nt ef th. «oonoay «vn at thi. .^riaary «t*, of  lovelcp- 
WWlt. 

Brt«».n 1950 «4 1961,  th. n#*ly lnd^ntent countne. d«v*lor>ed thuir 
products. capacity and «ueo~d*i in inor.a.in« th. voluao of th.ir induatnal 

promotion «« and a half ti*»., a^lopaant bei«* ^t intan.ivo m th« aanu- 

facturin« induatry (*ioh «r«, 1.72 tia..), including th* a«Ul Guitry (which 

«• l.^P ttaoa), trar^rt Op.ration. play a vital part in th, production oro- 

o.«— of both th.- branch., of th. .oono^.    T*. production of electric powar, 
i*or it« part,  incr*a»«d by 59 pr oant. 

AcMia, to th. data of th. .ta titioal acnthlie. cf the toltati Nation. 
th. «ro-ta of haairy iaiuatry ha. oatatripp* othar d.vlopa.nf, and ln „arti- 
«Ur th«. ha. b~n . failwt to *.., ^ wth %h@ Mqolr#1>.nti fer ^^ of 

tra.4p.rt.    A ^Wid illaatratio« of »ài. actuation i. provide by India, «oar* 
for yaara ia*».trial daralep.*,, ha« ba«n hald back by anorta,«, of «l«ctnc 
MUW *** tr,""Port-    *• Wíi *•* aaoaat of fr«ifht handle on th« Indian rail- 
»V« Uoraaaa« ay oaly ?.7 por cant,  »alia induatnal production grew by 8 ?«r 

o«,t, bat i. mi traaapert mtornM^, mi%k tw #1-ctrificatlon ef R nv|Bb#r 

of imparta.» -alalia., a- 9tmr ^Mlir.. te iw^ ^ ^^^^ 

~p~lty .f th. nil^,   „ahUd u ^ «^ m ^^ ^ fe# oapri#4 ^ 
th. praéattla. ., #1#,trie ^ imwmmmà ^ l4i4 ^ ^ 

»— diffidati., ar. i.t.naifi.4 hy th. «o«..i~ div.r.ity ef rtni0tuP.f 

th. *NkM«, ana in MM <»«,. „^ ^ toU1 rtÄ|Ä# of a ^^ ^ ^ 

H"** tula i» aavaUaiaf MMtriM, aaat .r *iea ar« oharaetariiaa b/»*> 
ft.it «f ,.144 ., u-Ai fa.1 *il. a* ah. — tia. p.-...!« graat h*Fa- 

olaatota »tw naiiu,   Far amo, alaa. («ladina th« h^hc .f l„t. 
Affriaa) «ha hail« ili  i   i           —/ mm -r— «• ataar HMivti a», auffioiant to Marat. alaatrie 

^Ü**!!** * ***** •*•••* •€ 1,150 aillio«, kiloaatt«, «* « «.«al „». 
"" ** "*    '""" "*" •** 5t«0 »tilia« all«««* hMM.   it th» «MM tUM, 

tl» *•%»! Wtal irihiitiaa «f hyüa aliaiji. MM» à« Afrioa la lfAO MM a. 

""** ***ltL!ail** ****** *"* m "^ M *** °Wrt •* ^ **••» —nni 
**«» •# ITlfim Mm tf fmm ma «h|y 1.1 r» wrt ef tk *.ta2 MMrt of «l««t- 

•^fiËlK_ 
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Fer the économes of the developing countries it is extremely  ioportant  to 

keep such a structure  of the fuul-powor balance as will uako thera independent of 

fuel  imperta (this a-; lies  i¡. particular to petroleum and potroloua producta). 

Consequently,  for countries which io not  rostan their own potroleuu rescuroos 

and  lack the production facilities for refining diosol funi,  tho most rational 

way of developing the transport aostani can only bu electrification,  whioh enables 

thorn to use for traction purpocos electric  power producod either in thoroal  power 

ctationp using local  fuel  such as coal,  poat or oil shales,  or in hydro-elootrio 

stationc.     As experience has shown,  the Republic of India,  having selected elect- 

rification with single-phase alternating current at industrial frequency a» th« 

main method of improving its railway system (as in the USSR,  France,  the United 

Kingdom,  Japan and other countries),   is now fro« of tho need to import petroleuo 

products for diesel  locorìictivos. 

Electric traction has also -rovod to bo the raost econooical solution  in th« 

conditions prevailing in the Republic of India,  where two million ton/kllosMtrss 

of the freight transported by rail each year are carried on lines with steep 

(gradients and six to  seven million ton/kilometres on flat  sections. 

Where tho density of the railway system is not very high, aid where th« 

nature of the permanent way does not permit the ufc« of leodern han. y rolling «took, 

it  is advisable to use rolling stock with a high laotor power on each axle but s> 

relatively low axle  loading.    Such properties are possessed by modern electric 

locomotives,  which ¡nay be fitted with traction motors of a power of up to 

1,100 - 1,200 kilowatts per axle. 

When selecting the form of traction to be used by developing countries, 

account must be taken of the features whioh are most important to the national 

economy,   such as reliability of operation of any given type of locomotive;   siacii- 

city of design} simplicity of servicing and operation) rang« without refus Hing} 

performance attained in acceleration free rest, braking and aaxiinua speed}  a 

sufficient rosorve of power and ability to operate safely «ven when overloaded} 

specific power-weight ratio} ability to aocaosjodatu a sufficiently high powst la 

a given area or space; suitability for high-alt itads operation; oonstant readi- 

ness for service ; low axle loading, with ninicma dynaaio oo-effioient; and a 

sufficient level of oloanliness to guarani«« health? working conditions. 
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It» probi«« of «.¿«otiaf tb« boat typ« of rcllxr« «took for the railway« 

of dtytlopia« eountri.i **r* claarly brought out at  the Fourth African lUUwjr 

Conf.rwne.  in Addi. Ababa in 1966.     Stud/ of the «xperx.no. gained tr, tiw opera- 

tion of rolling «took on tb. liIH», of tho «ajority of Africa« countrxa. «how« 

that in ooat oa*»« tb. «ppar ii.it of tho uli lo ad in« i« xn th. r«gion *f 15 

ton«, winch,  for » fuur-axle dio««l  loceaotiv^yiold« a aaxxmua n.strllod pew 

of 1,000 bor««-pow«r OP, for a «i*-*xi« di.*«i loooawtiv«, a pcw.r of 1,500 

horsa-pov.r.    Con;x*itt.ntly, for di«««l leco*Kiiv«. tao power ..looted is ^na- 

rallj b««w«n 500 tixl 600 horM-powar, d.p.ndin« on the h*igbt of the plao« of 

operation abov. a«» 1ml.    Such figuro, for power and axl. loodin« b.ar witn... 

to *«• «.rlou. difficult!«, of iVin* taivnr rail« «nd «tr.nfth.nxne tb« por- 

•UMSt Man •«** of wbioh ar. •••••* ial to eope with tb. «rowing volus* of fr.ifbt 
to b« oarri«4. 

Thl« uixUrliiw. onco ««am tb« advanta«*. to b« fain.4 fro« using «latrie 

traction, partieuUrtjr U wiow of tbo low p«r«l.«ibl« aal. loading.    An .l««*n- 
tarjr calculation .how. »tot for , ^^ pmU ^^ ^ % ^^ w%rutgth of ^^ 

«•ut -UT, «Uotrio traction can fit* tractiw« powwr. 1.6 to two tiM. «r.at«r 
than dx.n«l treat io*. 

a.  re pjcmcAi muwm -iw mamcu. MUS rm THE 
MCTJUHCATIC* or AOIXCüWU» AID or 

1« MILT Lffi of im roKunm 

X» oar oemtojr 
v*eto«y «f «** 

total MpMl^jr of 

bepin onljr after tb« 
»••m« of pre- 

«tation. with « 
to lar«, land» 

tb* «Uotrlfioatlon of agrioultvre 
Ootob«* »ooieUrt revolution,    la 

mt% «Kljr 7« ««all «leotrie 
2,000 kHovatt«, aoet of «tu«* 

*•******•», m* im i»3 Mi* up 82 per ««it of ta« ««tire pepa- 
teti« «f tto •««**, u#t«i Ueir «MUH«« «ità «oeé« tanè«« «M >.•„«... 

•b» aala M«4f« «ever w ta* fjMbwit «««a«««/ MM jiiwHail by Wart« «f 
*l *aa Mftmtaf «f lflT, fcaaat« «f tati« (waen »air *tt*U 
la t«MM «f «JÉMliiI fa*«») •*««•»%•« f**> t%f alili«« 

JM »a» Ma* *f Ol tè« 

«*••• 

••»«latte«, «ali« 

f*r evOjr 

n^^ìHii   i ' mAfti-â'n ,   if ,ir.V i - - 
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Only with the  setting up of a  Toat  national eluctrioal  industry was it 

poesiblo tí bogin  work on the electrification of agriculture.     During th« 

poriod 1954-1?6> tho length of rur-ü electric transuisaion linea operating at 

2O-10-6 <V and of  low-volta.,«© wlectne  linos oneratine at 0.4 kV reached 1.7 

million kiloiotree,   while  n. 1>65 tho oonsuantion of uleotric sowar in agricul- 

ture aaountod to  n./J billion kilowatt hours.    There was a considerable increase 

in tho extent to which electric nower for collective farms and Stat« fan« MM 

supplied fren the  nest reliable sources - Stato power syatoas and osntrai eleot- 

rie power stations.     Ir. 1970, Soviot agriculturo will con SUM 60 to 65 billion 

kilowatt hcurs of electric power,  *0 to 90 psr osnt of this fro« Stat« power 

system» and large  central  power stations.     Ulis m«ans that  th« absolut« aajority 

of agricultural oroduction unitn will bo supplied with oloctrio rx>wsrt and ths 

closing of gone >O,000 arsali privato theroal electric power stations will «nabl« 

about 100,000 workers to bo relaaned for othor work. 

The aechanisation of production processes through ths us« of syeteas of 

electrified machines and equipment permit* th« laomX rational solution «f ths 

problem of raisin« laoour productivity.    It is calculated that «vary kilowatt 

hour of oloctric native .-.ewer uoed 111 agrioultur« giire« a saving- of I.5 to two 

man-hours. 

Electric power can most economically be used in agricultural production in   • 

large procenses whioh require a stationary souro« of power.    Such prooeesss rliy 

a decisive role in  stock-breeding, poultry-breedin*, priaary processing of graia 

a»! o^er inductrial crops,   irrigation aad also in auxiliary agrioulturel onter- 

prises.    In th« electrical milking of cows,  for example,  ths expandí tare of 

labour is reduoed by 67 par oent compared with hand alitais«, while the opera*laj- 

eo at s are reduoed by 34 per cent.    Th« elootwi nenasuloal distribution ef fasi «a 

oig farsa roducea labour expenditure by 95 per oent inrsjsrsd with 2*«ad diatriba» 

tion and yields a 96 pw cent reduction la operating seats«    rimiri asnas ni sal 

water supply and distribution on etcok-braedinf faraa ftras a rsaasllsa ef % aar 

cent in expenditure) of labour oeapared with asthads iavalvUej the aas sf 

drawn tranaport aad annual labour, aad give« a 90 par oaat rasatila« is 

oasts.   Tho »leotrif ioation of ths o leaning «ai sortis« at* grain «*»•* a 30-JJ 

oar oent tavirg ia labour «xp«*dlt«re nap arid with asahaalsal astasia aad m 

1S-J5 psr o-nt rsahaotisa in operati»* «eats.   Finally, ths «se ef eleetris aaUsa 
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mm, for irrigation bring, about » aaving of *>-30 .^r o.nt in labour 9gfwAi. 

t«r» M^nd with aoehaaie.1 «otiv. ,0-r, and a 1W, p.r c.nt  aavir« in 
rumio« eoote. 

P~m*% Undancie. ar. toward. a tradition fro. tfc. -chanlaatien of in- 

dividual proco.— te ta. ocelot, •»«hini.ation, on th. baai. of olactrific 
ti«, of tha rf»i, oye!. of oration COBn#otod ^ % p^^, opop or braßch 

ôf agrl<»lt*ra.    Ih. a»« u*orW oyel.. of operation., th. oloctnfication of 
«*teh aoouro. aaii.ua .ffiei.ney, ar« th« followtngi 
In »tooJr-hroedingt 

m« «applj of «atar to .took-br.eding and poultry-braadin« fan«; 
Ï** prapar*tioa and distribution of food, 
Ih» ramerai of MNN| 

»• «ilkiag «f oow aiii tho priaarjr proooMiag of aiu, 
fm «tearing of ah*«*| «nd 

Ite oollaatio« and paokiac of ««•. 
In aratola faralnft 

fh* Uri«*« io* of flalaa, 

»• eUeaiag, »ortlag, drying «ad griating of «rain, 

1m »riaarjr proooMlaf of ootton and otter orope, and th. preparation 
•* Isj M*l. 

I'eot«. ••*»» i. *la» „«* iB aMiU.jy «^rica^^i «derteking. .uoh 

m* •f •lMtff«-t«e»Mlaar op.   t* groat pooaibilitie. for ta. 
•f «grioaltieral predawtiea oa a eeele «tie* o*«ie« ». attained tkrag* 

mm» «f »oUg alatine aotw.   Ilertre-teo**olog/ p«r*it. th« agri- 

la «Matte* 

• «ItimaMio 
**•• •# favor far «Iroo« am., ,« .»4^1, ** Blart, u „^ 

1«MM ft» to dio*»«*, ote., aad ao forth. 
•• »• f«r*ir inaili ita»la,,• «n** through «ho »id. 

«h» ***ial iipirti of 

o«l««r* **d 
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The  technical re-ecrui ment  of   i«;ri culture on  the basis of electrifiontion 

can ta  carried out only  if thore  xn a sufficiently highly developed cicatrical 

industry.     Because of the ¿reat  length cf the low-pow«r tr*in«Biesicn lia*« la- 

volvod and tha large number cf consumers of eloctrlcity,  with at th« «aa» tia« 

a  low concentration of pewor oonsruasption,  agriculture  is an ertroasly heavy 

consumer of suoh electrical ¡.•code :vs electric actors,  transformers and ooaplete 

distribution ayetems, starting rind orotective aoparatu«,   lighting equipaant and 

olee trie  cabla. 

In the twenties, which wore  the darkets days  for Russia, V.l.   Lenin said 

that "the introduction of eloctris lijht and electric heating into every be— 

will free millions of 'household slaves' of the need to pass three-quarter« ef 

their lives in a stinking kitchen*«;    These wcrd« pin-point the revolutionary 

role which aloctricity can play ir. radically changing- not only working and 

living conditions, but indeed the whole existence of the people. 

The level of economic development of % Stat« and the material w«ll-««l&g 

of its pec? lo are largely characterised by the aawunt of e leo trio power usad 

for connunal and oublie needs.     In 1965,  out of 507 billion kilowatt hour« of 

electric power produced in the USSR,  over 120 billion were used for lighting 

and the  social and ooenunal need« cf the worker«. 

Done at ic «achines and appliances driven \y aloctricity now ocoupy a filli 

place in the daily lifo of the Soviet oeople, and about 400 entsrpri««« in ta« 

US3R arc engaged in their production.    In the creation of new designs «ad 

models of domestic electrical appliunoes and th« organisation of their «ma« 

production a leading role must of necessity be played by the factories of ta« 

•laotrical industry, in which alaost the whole range of doaestio eleotrioal 

amohina« and appliances is produoed. 

Tha rang« of eleotrioal goods produoed in th« USSR for doaestio purp*««» 

cover« hundreds ef items (over 1,000 aodals).    Th« annual output ef rofrigafl1»- 

ters, wmahing amohines, vaouua cl«aners, electric irons, «leotAo stava« aai a 

iroaber of other doaestio appHaaoas is higher la «à« Sorl«t Union taaa ia aay 

oountry in W«st«ra Europe, ana for oertain individual artiolos it Is aa alga aa 

¿/     V.l.  Lenin, Truth edition, velua« 19, paga 42. 

k*.j^^:jà±L*\ • ifff-iifì ftiüi'aiKfr-ìrf 
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that of tha Unit* ftatea of Africa.    I« 1965,   3,429,000 «atóin* «achino., 

1,675,000 rofri«or.tor. «ad 800,000 noma dannare, and . larg« quantity of 

•laotric floor polier., clotri« iron., .loctric .haver., «to. wore produced 
for tha population of tm» USSR. 

!*• u.» of «odom aleotric household «chino, and appliance, «nablea the 
t4"* "ü*Lr à0n'*WOrk t0 bfl •W*0«**"«^ >»lv«t.    ft«, annual earing of tiae 
on tottMnerk for a funiljr of four persona, including two children, aaount. to 
lf«00 Ma-hour*.    For <i housewife, this do«, not Man ju.t n dail, saving of 

•»feral hour., but iiboration froo hard phy.ical taska,  a healthi.r lxf*. and 

a oheeo« to »realen her inter«*« and knowledge.    <!*..» advantage, cannot be 
fwifad fey any ayates, of aoasureaont. or unit*. 

Fra« tho production of individuai «aohinea and appliance, for domestic 

«•a, a transition t. now taking place in th« US« towarda the development and 

production of ooapl.to .lootrioal eqaipaoat for th* hoaei    that i. to eay, coo- 

tie«« seta of indoor «lootrioal equipaent, lifting fittinge, and radio and 

eleotrooic anparatu«.   Th» »kiteW »at of aeplianoee,  for exsaple, conaiat. 

of aa «11-smrpoe* kitchen aaohina, a refrigerator, a diefawaahor, an electric 

stove wit* aa oloctrioal oven and a filter-equipped faa, and other equipment. 

•ork on «he eoaplet. electrification of dwellings haa already bogt» in aany 

oltlaa af the 08», weh a« Vladivostok, «raa»oyar«kt Hirny and oth.ro.    I« the 

new building, of th.». citi.., heating, hot «atar supply and tha preparation 

•ai refrigeration of food at* all oarrlod «it by eleotrleity, ao that tha per- 

sa«« liria* la theM now building» enjoy all tha convenience, aad ooafarta 
«»•ted la; .lootrioal applianoo.. 

x.  no -««w pò? IB mm/mmn or is MRUOAI. 

awtioaa .f tfela itMIW toi «lb»« that« i. aa It MOk Of 

th» lavai «f .s.aaal. •* Of 

« ita %aaj bftieal atei« tha .laatrioal 
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Vhà ocoTìo^f of th^ world is oxtrooely vartod.     Ttw nations of the world 

exploit  tho basic ferne cf orione in Aiff«rent  ways.      If v. attennt were aada lo 

equal within 10 to IP yt*x* ir.  o very ethor country  tha eiuctric powar product i on 

and consumption of,   fer expele,   tho United Stato« of JLnarica today,   it would he 

necessary to build oloctric power stations with r. total capacity of 3 billion 

kilowatts er,   takin« int'   - ¡.o count tho   increase   in  -»opulaticn,   to brin« into 

operation about  }00 .iillion kilowatts cf fenwratirt«? powgr ovary yoar.     The 

installed capacity of all th« electric powor station«  in the werld today oesws 

to fioproxiaatoly ó 00, HOC, 000 kilowatts.    Thic would naan,  thon,  that  in two y stmt * 

it would bo nocuasary  tc build as ;nany «lactric  power  stations as have been 

built  and equipped  ir.  tho last  hundred y*ars. 

3uch an undertaking is obviously unrealistic,   but  this extras» «xaaple does 

vividly show the  infinto possibilités of developing electric power production 

throughout the world. 

The oxpenonco gained in the electrification of the national eeonoay of the 

USSR usefully illustrates the possibilities of acoolerating this process.    Thus, 

if wo "oapare the ratos of inorease of the production of «leotrie power in the 

USSR and in otbor highly developed oountries over • twenty-year period (fro« 

1937 to 1957/, we sec that the rate of increase in th» production ef eleotrlo 

power in ihe USS3 was 1.2 timos higher than in the Uli,  1.5 tiaot higher them la 

the "oderai Republic of Goroany,  1.6 times higher than  in tho Unite* Kingaea, 

•¿ice as high as in Franco, and 2.1 times higher them Jape».    Her aus* it he 

forgotten that for the USSR th« years 1937-1941 wer«  fraught with pra-wax ten- 

sions,  while the years 1941-1945 ooinoided with the Second world sar. 

This rapid development of power engineer in« and of the eleotrioal industry 

is duo to the thorough exploitation of the latest aosueveaants ef technology 

and to tho practical utilisation of inventioae,  disolverles aaá utili i ismìs is 

both the electrical field and adjoining- branoèew of 

Prospecting to discover new depeeits ef 

ever-increaaing ecale.     The sue at ion whlea aft 

not that of the exhaustion of reeerres ef 

kind's inoreasiag need« for power in gasserei ajat 

The latest discoveries in the fíelas af páyela«, 

brought naarer the real possibility af attelais« 
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•««un, orr» -* .*u   l» thu   ,.u»r.   -f .Uctr,-   ; o-r .t.tion.    f th«   ^r,i,.w 

type, Vu*, through lac^^.v. th. 4,ffl„l(iricy ,.,  0i   nri, power w.,wi,ti();i, tj 

60 to *-, ^ fl9„t,  u*ir« ««I..,, f^. Buch   „ ,ir,Biua ^  ^^   ^ ^^_ 

.le **Mr»*,t* Mtlul.,  *^ obtains ?lect,.-  ?o^r  tirati,  f•  «w.   .1- 
mrntm, with tfc> aid of pomrtil solar bttt.rUt. 

m. ..arci, f,r n«« -*  jhtJ   *r „,,„„,,  ,f .^„^^ „^^  ^ ^ 

lia«, for th. trwm«ion «r .UMruut, ,t   l.^.or*, *,;,. „,  lf   thc ^.^ 

•ai «M.pM.t ..„..,.    iw iwio.Ä,t. r-fmt tta .<^**u,ai ,„,.«,„„„ 

.f iW «c-»,.î. of •latrie r*>~r o*.r 4„tv,„ of ^ thM l# ^   kli0flktp,i># 

r*r «rtr^gr IO^HH.*.,*, poW lrv.iMier haM|  th. r. ,.1 pr^.et. vow 

«• lia m t*« tr*r,r*AMi3n of  iir*ct   «mnt   „   t ^itliri of ^ »,   ,#, .^^ 

nlto"     ^ «**"••*  **"*••"*..  i»  ta. ..tttl.AM«-  cf m,«* trv..m'..ic,   Un*. 
•r* oonn^fd rtth f» eonriructiun of „it*!. lmrt.« t. r^nfy th. ,lt.r- 

"Urf :"•ât  •"•»»••* "T «à- t^»^ntori trd'iN». *«,• th.   tt^t    urrwt 
ba.k  à„i, tf.tr.KUn,,  o%mt of u*..*».   fro^nay.    On.  poMUK   WuUon t« 

m. rrobl.,, in to »«.  t.* jÉ«^« .f .^„«„fcjetmt, «4 t. tr*,.«ut   iwp 
«••»ta «f «i. cta« 0,*,r -^^^ ltta#. »„„a,,^. llfuM Wlu- ^ Ritr<.irHi 4| 

• mta«. wf -w^^r*f«Jj  75.000 *»lt., tM   ». ta  ^, cU«» u %lm% %t .^ 

tèa ^V.ii-".city  ¡ipW„»»,i,    2^i. »t tlN, „rtint e.ot* cf m*»moné»cMn 
•»fruit,   «c„ liMi 9wUf %t . ^. M ^ %Hu-lt#f „^^ wU T50000 wit 

al'«»««!« ^w<rt H»^ «, 500.000 Nli â4r^,t •«^•t Ur-.    I«vrt,P. *-H, 

V^Nff •.-«UftoM M«  —*>»<«»•.      «Mt a^tifi«n  M« IMMITI  9vW«to   «, 

tit priMi4« •# *i» **M-velluti*, »w.,—.   „ja..! i, m%mu ^ Mmê ^ 

^^ T ¥1,i *!••••» M#Mlt« MAuAiM U U«  l»fr»-««4 «a« »ll|»-Ti«Ut 

4MM «t ti» •VW«P«M.      A4« frtMl»4« WÌM  it MMtkl. U  NMNtl^l ite  «INW 

ft« »Mti** la 
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