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Introduction 

It is universally recogn ised that the lives and 
prosperity of nations as of individuals are increas ingly
dependent on scientific discoveries and technolo�ical 

• applicat;Lons. The i ncreasiµg exploitation of man's
resources by science and technology in che 16th and ]_7th
centuries paved the way for the industrial revolution in the
i1estern world. vJ11ile the free W\,;;st g1�eat.ly benefited from
the economic progress due to the industrial revolution, the
bulk of the _popul.:-.tion of Asia 7 A rica and Latin .America
under colonial domination, uerc denied such exposures and
the little pr06-ress they achieved ca e as .fall outs .froin
the technology trans.fer f'rom the Iest by the ruling nat ions
mainly -or strate ic concrol and econo;-,ic exploitation o 

Since th-J turri or the century science and technolOGY
hn.ve been grouinr; at a revolutionary pace and have widened

'

t�1e g p between the advanced western coun·cries and the
clcvelopin.; nations of the "Thii�d World". '.£'hough nost or� the
latter countries ho.V_�- attained in epen�ence and are able to
di ta-ce. their m.Jri.' po.licies, they have been able to 1aice li tle
headuay in bridgin·g the awesome gap. -1pc:.rt from the sea rci ty
of capita l and educat ional 1:_esou1:"ces, the extent o.r ins ti tt.:­
tional cost of scicntific.,,Pesearch has augnencec_ so steeply
that fsr all but the largest countries tl'"le P!'omise held. out by
science anu technolo�y for national 11ell being greatly
exceeds the resources 1•t1ich can be Plac-=c. a.t their disposal.
In spite or priori ties bein1.; imposed and ru e me<'.sures 
2.di i ttedJy talcen to increase intern,,tioncl coop r.9.tion in
this regard, rational policies he.ve no-c )et been f llly
developed. u.1.c mat1y o� the developing countrie3 are still
in much the same poor circu.rns-cances as ewer be:'ore. They
are, t11us,  no i.:; able co participate fully ir.1. the m •. r-:n o 

· scie n e, 1;hir.n in the famous words o Ja1-1aha L l Hehru, l p. 

mankind's gre�test ent�rprise today.

. . .  -
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lfo doubt to achieve qu.iclc progress, t2chnolo::_;y ·i:;r2.nsfer9

are bei·1g C:ltte- !pted on an ever 5.ncreasine; scc.le ,i, Evei1 so 9 as 
adaptioil, fl r plication a.ncl assi 1:1il2.tion irith ass1s t2.nc e by 
rese&rch have lag�a� behind

1 
they h�ve not baen able to 

generE.t.B ec onomic progress any1,·1!1ere nec.r to 2.nticipations. 
Serious cioubt�s have 1 therefore, been expressed in the recent 
past that .failures and short-comings in t,1e pro 0-ress of 
developing countries are cJ.ue to the adoption of West el'n 
techno logies alien to their civilisation, culture and 
economic millieuo \ith the rapidly increasing population 
mainly rur2:l, the 0.ajority living near st2.rvation levels v...r:i.th 
low standards of heelth and education, mo st of the developing 
coun-tries cc.nnot be e�-:pected to be benefited by a technology 
with i·cs patently avowed aim of reduction of labour and 
G.emancis on high skills• Unless, teclmology can be suited 
to the unique features prevctiling in each country, such as 
it s resources� traditions and other values� it can even have 
a harmful effect on development. In any c . .se, the transfer 
o:' modern t echnology from the advanced countries during the 
past few decad.iss has not mc�ae any appreciable impact o·n the 
econom;r or the developing nations, much less generated the 
econoni� progress sufficient to reach the stage of ta e-off 

to a s,3 Jf-developing economy. What has been achieved in the

incus �rial sec tor has only resulted in the creation of

enclc:.ves _in an otherwise stagnant economy and a separe.te
1. . h t dards of livinb but fa�e i te enjoying umch lug er s an .1. 

renoved froni the majority of tl1eir unfortunc.te brethDen"

It is, the ref ore, but natural that the present
'1, .. · dem�nct a de-nova cppraisal a scressing econonic conditions ,a 

t elati.VG to theof the e·chos 0�· technolo6ic2.l inpu s r 
ac11ievements. An inquiry into the compa tibilitY of the

v�rious technologies with tl1e prevailing social. 
2-n� economic

millieu and. t,1e exten t to wl1ich they have been 1nd1gen ised,

adapted o.nd i nnovated to tlle changing patter <1 
of development

0 • � • •  
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is also inGscapabl e� 

The emergence, therefore� af the school of

that developillg nations have �o seek aJ.ternetive

to accelerate t:1e groi:rt;h potent:i"1.l is L evit;::ible 0 

thought 
technologies 

This 

sc  'lool me.intains t at apart :from e.dB.ptat..:. n2.l mea�ures

for succes s:ful applicc:: tion of horizontal trc.nsfers of

technology, atterpts should be_mcde to systematise and

integr�te loc·l experience, expertise of traditional

p1�actices and knowl =-d ·e and synthesise the i:.1di6enous
t chnoJ.oGy o.lon_;witll tha [l_ppropri ate t:r.•e.ns1. er technology 
to Yield the mo.yJ.nu.m benofits" They attribute the failures
Oi' technolo:;y t:rans.i: or to ·ch0 lack o.f exploitation, of �le 
empir-icc.l te hnolo::;y locally \develope' by yea.L'S of practice 
anci traciition and conditioned by the pr vailing environments .,

To so:ilE: extetlt these nre no doubt va1id thesis pc.rticul2.rly 
f ror1 the potnt of view O l2.rge popula ti ors of unskilled
labour, the reduction j_n 1 hose s trongth is the main e.c1ph2.sis
in a.11 Hes 0orn technology• :aut the welf.:.re a:-:id gain.ful 
occupc:,tio:i 0_ this illi tero.tG &nci. large 11ass of popul ot t.ion 
is .e s sentio.l to plan the hee.ltlly prosperi. ty of Eny 
developing nationo Tncre is 2lso merit in tha co·1te:1tion 

that when choosing teclmolcgy tho convon tiu 12.l tests of

rna:x:.iJaisino- ,1:rofits, sl-ioulc'i. not be i:.11e criterion and that
2.ch�over1et1 ·� of optimt.1 efficiency with 1. j r.d.mf'.l capital
ancl m�.xilllisin.,; l�bonr sl1ould be the obJective ,. Tl1ese 21·0,

o cours"', lauc_blc ob,jectivcs �[1u �::·ve to be give. c.G.equ2.tc
emph .... sis in .:'u tu1•,3 progr"'.mnes "'no. policy f01·r1.ul� tio .. s. 'ut 
the bnsic rna.lo..ise Lpp .Q.;rs to be t:10 i'1a t,j �-ty -LO pre VJ.de 
:tho ·:iece s s: J. y i 1ves t.:Jen·cs or 1evel,YJ; �nt or' n 0-ri· Ctll t , .. • • <.: • .., - U!-.:: 
a.nc:. .J... , • -70•1·<.:�1 inputs J.n .L.h,.,� i3 CE:c,mu- ..:i L, -C r-ur: 1 s2ctor to v.hich 
moot or th.,J coL:ntry' s popnl ,_ i0n belongs v .a: y sc:1emc _·0.1. 
econoruc •. by w::iy ·r · o.evelopm0n-,,, '· 0 1nG.ustri: lJ.sation or
dcvelop�en 4 • 1 esour · " o no.turo r ces j ci: nnot be sustoi d wi 1,l out

•• • • •
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&i.1. 2.dequa te strategy on the food. front. VJith uncert£.,in ties
of 1,;rec.. ther, seasonal visi tntions o_ draught and floods, 
India, for exaE.ple, hQs, been afflicted by periodic shortages 
of food and h:...d to divert much of its capita� resourc es for 
procu:ci,1.g thG rr.uch needed foodgrains.. This h2.s naturally ·led 
to paucity of i iVestrn.ents in other fields leo..d:ing to .. stagnation 
of economic grcu-cl:1, 

A glob2.l .strategy on the food. front and adequnte 
internation2.l cooperction to ward off 'hunger from every 
quLrter uill be essenti2,l if the task of p�rticiPB: ting more 
fruitfully in the e xpc. nd.i ng world economy is to be r,iade 
easier. Then only can adequc:,te resources be mohilised in 
the inclus·crial sector,. l'lith an increase in internal 2nd 
eJ:tcrn2.l tro.de c1,1l e Xl)loit· tion of raw materials .together
uit[1 ln.rbe scr,le investments in the agricultural sectCIT
tl1ese countriss will bu able to promote a policy of total
eroploynent and incre�sing econonic well-b eing. 

It has, therGfore, to be realised that there are 
oth8 r factors pertincn c to the wid.ening gap in development
b1:;-C1::eet1 the more advanced 2. nd unuer d.evol.opee_ countries 
tnou:)1 th3 in&d.0½.u.::.cies in the adoption of tochnologies 
and. tneir m0tr...oc1-s �f trc.nsfer and adup.tation no doubt, are

r_lso rell3V8.nt inhi!Ditin6 
p2.rameters� Our ex:..mino.tion of

t_ • .::: causE::s of -�11e present econoi.iic malai se, however,

se2..rc:1i:1g they night be, hc.:�re perforce to acknowledge these
limitt.tio,1s 2.i.ld perhaps tlla L.10St rcclistic ap1-roach WOl:.ld
!J0 a 6.iscriminatory a.doption of sui tnu Le tochnoL)gics ,,,hich 
could wh.1:an tr ... ns.f.'r;rreu, fit in vii-cl1 the e:o:is tir1e technical 
c1.,1d. sociolo._,.ir_-1 (!ondi tio. s and could "l?B assiralated by .. /.·_
2..d2..ptivc resec.. en and. ongiuearing. Such n selective adoption
o� appropriate t1.,r:."1.nology to meet the needs of th8 country
h s b --m o: pr.rtic•.1.L.r sig:.1ificnnc0 in the case of Indian
tlai: ,rc:.ys, tho big,;est of ti1e public sector undertakings,

•• • • • •
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and has prove<l its adequacy,. 

As :Jas discus se ._ ear lie .... , the i 10.nstrial r2�10lut.�on

was confined to the Western ccuntrie�: ar.•.d was r>.8t allc 1.-Tcu

to infiltrate to the un�er dev0loped nations un�Gr coleG�a,

occupE.tion. India was no e_;:cE:;ption to t::YL3 a ... .!"1. tlrn fi:-c-t 

ever ind·c1.stric:l and technologj_cal ve,1ture i. t J.is country 

c2.me in ·the form o:f re.il tr2.nsport in l853 ., But the spr·3a 

of the rail1,rc1..y network over a vast count17 l:ike India, 

naturally necessitated a strong industri�l supporting struc­

tU:r2, wil.� ch :; consGc:tucntly, also gr2C:.'1c lly deveJ.op8d 
rail��Y system of India cun, therefore, be �ruly considered 
as the fore-r�nner o:f modern industrialisation as Ds

Prec.ictcd by K�rl Marx evcm to1--Jards the close of t e J.9th 
century .,

Ifo doubt? the r ilways wore first introduced in the
country by- the Dritish, primarily :for str.::tteJic co .,_trol
nud secu1�ity, economic exploi-i.;:1tion and for P::'ovi.:iing
famine relief a The rail¼�Ys in In�i�, th�rcfore. did not 
exert t110 same spread eff'ects on c ... 10 nc::. tio�1.al economy as 
in Europe or _ 11orica.. iii ever·cho l,2s s the i:;.' b t...;:-ie:fi ts h.:1v-.1 
been consi�c�ablea Politically they have contribu�od to 
unification D..ild consolidwtion of the country �r u econo:�u­
c'"' lly they h:-.vo provided the nccessc:>.ry nobility of r2c1 
and 02.toric..l rrnd the bo.sic infra-structure for a b� .. �-s.ncci 
g:-owth o: a:l sectors _of ecc,nomy. .,. s &n in.'l rntry they 
h�ve the largGst po�oitial for provi�ing pro�1ct�vc 
ei_nployrncnt d.i1�e:ctly OJ'.' indirectly through o.ncill.:1r:-r 
i:.1.dustri ,s. :..'."et ae;:::i.in th0y were t110 m(_.:.n en 'i"!D..els ·i.,o 
Promote soc ir.l c.nd cul turnl intercourse in vas 't pD.go�•.nt 
or v8:-ryin:.-; ideologies, dif'1�ering traditiot!.s, c1.:.stoms an:i
man�ers and a multjp.licity of lnng1.1c:q�es �nc1 dialocts.

The RtilWcYS hUV8 thus a Predominant influe c in 

many facets of national endeavoui-. and orJ.y in."dep ·•- anal· sis 
I 
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_into ·chG p resent econor,J.ic malaise will not be complete •r.i.thou:;
a. scrutit'!y of every c:spect of rJ.ilw-ay u.ctivity and c1evelopment

0 

Ho:-reve , ns ex:Jlained 12.tcr, t."1.e technoloL�Y h?. trc..nsfer8nce
or by indigcr_ou developP1ent at least in tl�e F:aiJ.1, ays h&s boon
by and large on the corr0ct lincs 0 :Jho.t is l2cking is no·c 
so much c t�1e technology and dcvelopr:wn t OJ. Rail i.:ray,s but 
the matchin6 developr.ent in oti1er ar•Jas o ncti vi ty !J.otabJ.y
ii_ the agric-o_ltur2.l _ icld., 

Also in consi6.ering Railway teci':.nology, the background 
of Rc.il'.my: s i•1:,·,�itutionnl development is of s c:i.c:-.1 
s2..gilificance.., Tl:e R<1il112.ys arc only one of tlw four ain 
rnodos of transportat:::.on, the others boin0 tlle l'oad ways, aL7
tra!lspo1�t and shippingo '.Che Railways wero born out of the 
stec:.m-locom.o .::ton 'CL:chnology, long before t�1.e fi .i:·st notoin cc..,
or D.irplane WE.s developed, and. 1.mre immediately chosen by
all t11e countries of the world as the prime mode of transport
fol, bulk carriage of goods and long dis t2.nc0 hrLul of bo-t:h 
pnsse ngers 2.i10. �O'✓ ds • Even todc.:.y the st8cl�1 1L00l c7c-::: the 
s-ceel-rc.il is t110 most economic mc-i.-i.s OJ. trnt1 ::;port"tion 9 

.&ven if tllis t-.:-2.ctive systur.1 1,rith stecl-whe-::ls on r ils ·ras to
b3 cliscovc::ed only toa.;:;y, it wo-t1-ld h.:tvc still b._,cn ha:Llcd as
on e of the grea tc;st acnievc11ents o: _nenkit1cJ • There is t 1us �
no question c,f ,.,:,. altorn2 te technol0..:iY to ro.:'..luQys nor any
choic2 10 ft to any country to edopt any loccl or e�pi�iccl
t,Jchnolor;:y us an r.l terna ti vo to rnil 112-Y loco□c-�i ve f o:c b'1-lk
surf"' t - -.., nc" poop.le 2.'.1 tl111 c .. 92.pe�t :-.. , ""ce rnn� ::-;urt of gooccs " � � c.., i..t. 

,.,ns 1· .· i t ,,1 t ci·�nolo :-y of H2il1r.ys i::, +1--
1
,-

,.. v _ :1.c GD. v:c �r • 1 10 <J ... -" " '- , � 
Ul � r· OI,l.- , o---der ,hr->n lf t 1..1.-1u0 und not belongin� to any u u. .,_ • - - · � nlk
of 11c.ltern_ ;(; tcchnology 11 for ro.ilvnys, we c .... n nt best thiru­
of alternati ltJ adoption of inctigcnous eripiricn.l technology
if any suited for the mana.facture o· vario'lS rai11w2-7 
eompon -nts c,e,•, traction, porer packs, transmissions,
suspen-ions, tr�ck components, signnllino a�d s&fety devices�
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The cone e:;::it of "alternative tE!clrnolo;;y 11 for adoption by the 
Rai1vrays is not 7 therefore, capa,Jle of a clear definition o

As a mode of transportation, it h2.c1. to be th8 technology 

as it was .evolved and developed in its lonb history cf 
140 years and is the appro.priR te teclmolo::,,y v,ii t:i1 its 

i , .ense value· proved by H;s capacity to ir. uegra tc its elf \Ji th
the socio-econor:iic structure of every count1,y.. ·,:e hc:1.ve,

therefore, in this context to analyse and identify the basic

tra,1sfers of appropriate technologies c,nd introductio1 o

indigenous/alternative technoloe;:Les involved in the stat;e­

•wise u.evelopnen··-. of re.i.lw2.y technology on the L1dian 

Ra i l'w .ys" 

Dcv�J.:9..Pl:J.?.n.:L�"' ... _:i:1. ... �G.l-u1.o lo 3Y. on I nC:.i at"L-..:-� i],J'-�-
T he I 1.cEa.n R,:Llways today constitu".:;e Lsia I s largest 

·.nc'. the vJ01·ld. 's fourth largest system wi·ch a route
kilometrea;;e of 60 3 J.49 comprising 30,226 k.rn. of Broe.d Gauge,
�5, 497 kn1 of Metre G2.uge and 4,4:76 km 01 Harrou GauGe., iie
run a.Jou-� 10,800 trains every do.y carryine o,:er 7 million 
passengers, 0.,55 millior.. tonnes of goods scrvit1L, over 
? ,o 0 rail11ay sta-�ions spread o-v0r the rast coP..ntry ., The 
i;rm,rch of this enor:nous net uork of r2.i1'ruy lines beJnt1 
121 ye;)_:cs ago 1.A1en t1.1e fi:rst train in tho cout,.try stean-..::. 
off on ... pn.l 16, 1853 carryinJ s011.e 400 pa:::sen""ers on the 
historic j.-) L. nc· from Bombay to Thana ., DurL1� t.; osc 
121 e2rs, the · i11.·1ays I systeL1 has not only exiJanclod 
enormously in its route kilomGt:z:-eage but aJ.so has unl. e,, .,_. 

- 0 \..l:�, 

a series of cLlvelopnents in all sphe1°cs o,� t1JchnoJ.oc;{ 
lrnepint; pa,:;t.:l 1,Iith 't,he ch2.ngin� ec.:ono1,uc end soci8.l l1f')eds 
of the cou 1-cry. Broadly speaking, the development. s oi-i the
railways c::m 1Je divided into t1-ro eras, the 1H'e-indepcndenc0
anc1 post-�i.ndependon(?eo

• • ••
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The fi rst significant sta ge of this era ~as ~he 

progressive gro1.rch of its network.. I nfa,2-few u.ecacles t _a t 

fol lo -;,;ed. tl1e f irst trc:.ia, s cver2 l r a ilw2.y · syste1.1S 6rew u p 

2. ll ove r thG !..- OUrit1y, e-ach governed by a cdf:ferent m8.n2.~e­

ment vltn -iffe1·e nt groups of consulting en5 ineers , .. e. 11 fror1 

Zn 6land. . -~ a.c:1. :r:::~ :i h .ray · l an ,1ed fo r th p2'1°ticul&r n eeds of 

i ts own terr-2.in - nd trd f ic requi rements 7 resu.lting i .n a 

multi.plicity l-f s:11 ~::, es ccnd wide v '-'- riety of l ocor~otives and 

rolling stock . :=.t1 che beginning of t h is c entury there 

were cts many as 175 r a ilway e.L11:1inistrE<. tive u ~,. i ts in t he 

coun.t-:-y.. ti1tlo t he grc 1.r'cl1 of t his net i.·ro rk 1r.:.s some1.1hr-t 

haph.aza. rd an<l i t , .. ia.s mainly intended to meet t h e s tr2.teg ic 

reqi...;.i J.'enen ·~ s of the Britis ::1 Government, the spread of t :1e 

·.18·;:; wo:'k did, howev8r 1 .o a l a rge extent ir.ntch t11e economic 

2.:,.ci. conn3rcia:.. nesds of che c ouncry . I!: fact, based on the 

cot1c....itions th8a p.rev2ilin.:; , i t may no t be possible to su0 ~est 

'"2&ny al:srations in the aligna.:mts chosen for tL~ t ne"t:,WOJ.~k • 

.11.s the tra-.fi':! over the ra.:ilw1:.ys incr0c:.sed 7 thic: 

d. is.:::1dva~ tag es :i.r4hcret1t; in a !_apha z:i.rd s r o1,rth became apparcn·~ 

ani the lack 0 ~ st;ndards and co-or dina·io n crented se rious 

probleGs in irlccl'- i~ .ngea.bility, repl'J.rs a.l1d trinten.ance of 

11
. . . , t i· ·npo ,..,tc:.~. ,11· staee _;_n tlie p1•~ -; '"'d ,.0 .:i ro ing s 1,;0c1: .. .L·.t1 • nex I. ,J. ' v · o:::- ·• t:~ en-..i.o~ce:; 

' • .,_' L. "- ~ re J'1 li za tion of th0 a1.Jove ~-•rob~-em when t!l.o. er2. oegan l'il, J.1 - _ - _ 
Government o ~ India gave !Jerious thougl1t to bringi;:ig about 

, , • sa-'-~ on 1.111'ong the v£.riuu.s ,' ro-ord.1r.atio~1 rnd ·stana2,ra..1 vJ. · r n:!...Li;ay 
,_,,,.,i· ~ - - rA o+h;,,r,·,.-; s G allowed to grow rcther -:iS Cen1s v.J..~ \,;J.J. ~•,·..., _, l.,J. I'_; ,Y..L. 

_ _ _ . ; s ~ -:· ion known u. ~ .• , • I· d.l 
£1apn~zard.ly till :.nen~ An or£:;ll.t1- ' ' • .... ..,no · t1 an 

• n • t· , ,JfJ.C' set up i n 1003 ~-o Ra.ilways Cc.,nf~rence r,,SSOCla ].on ,c:.:...., Vv V 

- · - ~ ,_~ r1 ::ircU.su:jion. 1 ~- ()n~ enf0rce such co-ord_nation ~nd s~an-- ~J 1~~-1 . 

h::-,lf of the r:i 1.ce i! ,::_leagG of tlie Incu 2.n Raihruys was br0t1ght 

un<..el' Govcrrure;;:i..; control e.nd the fun.., tions uC th~ Indian 

•. ai.l:r y Con;'erence ~,ssoci2.tion bec2.m-'3 a.oI''3 •Jffecc:i.ve~ 

•••••• 
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Simulte.neously, a system of et1tr·usting t,he responsi bill ty 
o:' layj ng do"i•m standc..rds to high· level r standardisation 
comrn.·ttces 1 j_n. various d.isciplit1es v.ras a1so introduced ir.. 
1924 and tlle first. committee to be eo for:nei 'i,'8.s tr�e 
iiLo��moti"\re St:mdards Coilllnittee 1;o This wc1.s follo.rcd by a 
number oI� s'·.:::nde.rds committ0es .for Cc..rriEtge and "r.e.g n, 
T re.ck, .i3ridge s

? 
Signalling and In te rlocki.ng, .:tandards and 

Specifications, an' Eieetrical and the first set of 46 
Indian Railways I specifica.tions w s issued in 192::1 

o Another 
orga.nisation called the Ceqtral Standc.rds O{fice (CSO) 
Wc:?.s set U:p in 1930 j_n Delhi for pi�epar�_ng d8signs, specifi­
cations, tencie r aocu.rnents etc" Foi' t.1:-',e f J.r.::; t time, resear�h 
qn railuay- technology was also undertaken in t�1e count 07 bj�

,"Cso 1: 1en in 1931 a Dyr.s.mometer Ce..r ,,.ras procured. for t&st.i.rrJ
locomotive performance and th.:.. s was follo1,'8J. by tha \".'Or:� 0,1

Cte.:,erh1:;.nr.tion of track stresses, _ ermissible c:.xle 102.ds,
permissible speed"' for differcrnt types· o.f :rd.1 li:1g stock 
&no. impact effe:..:ts on track and bridg0s in l935 ., 

Thes ·' c:�1,velr..::pments enabled the Iu Q�c,n Re.:i.lwQy 
personnel tc d�velop the necessary eJ�er�ise to mana e a  
la1·e,e :!:'ailu�y sysi;em iu a co-ord.inated ..,1�.y and L1so lai' 
t:1e fou;1.let1ons for an upsu1·1e o.L desi,:;n and ,.:esear,:.:h 
actn�lties :1112..d1 wc . .s to follow in the pott~indep�ndencc ,::::a ., 

tothor significant stage in the pre�inddpeniJn2e 
er2 ·tra.s t,1e intro<luctloa betw-ee 11 1925 ar:.d. 1s·35 o cle.::tri� 
t�ac t;ion '"'nd au"�omatic bloclr sigrn.:1 .. ll:fo� t.hon._; 1 oti. a l.ir-.i.-�cr1 .. 
scEt.le in th0 areas around Bo,n ay and r1adres. Till thot1 th ::i 

iron horse v.es che only source of n:Jti ve po 11er &r�d could 
meet th8 limited requiremcr:. us of the tra_ fie in the no .. e
or loss stagnant econcmy of the cout1t:c;T :t wr.s �h:n;a·., cr,
reelised tho.t in \liew of ·i:he growth of indti.stries t1 s
Bom1::;e.y n.nu !adr0.s

,, 
this moclc of traction was no J r-_zer 

adequate for meeting the growting trc1.ffic :r.-.rp1rer:1Eh:ts 
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anc: th?.t a more povrerful and more efficient systm:1 of 
tr2ction -.19. s nd.ica .'-ed ,, This stage ol developYtlent W1lich

set a p2.ttern f o:r the future growth of rail 1;ays in the 

post independence erA. uas p2rticul2.rly signifie:2.nt as 
Uie uode of traction u2.s so chosen as to ma- e use of the 
· ndi::;er,ously c:..vn:Ua le resources of enertY 5 

L1a.rn.cl;r
electrici-'-y prod1.ced in the hydro-electric projects 0 

In the r�o-i�dependence era 1 foreign rule had, 
no cloubt, '-'- 1'8s"�r-; c tive influence on the growth of technology 
in the countnr" iathin these ltmitaticns s hm-rever, it can 
be s · ici. t�1.::1.t the v rj_ous stages in ·'.,he d.avelopmen t of the 
railuG.y ne:tuork, as &lso the technoloby ad.o.1:-'tcd., though 
impor·:�ed from .Enr:;l.s.nds were by and large quite appropria ce 
to the social 2nd economir needs of the country and also 
lE..id a subst2.ntic:.l founcic tion on i-mich the rai.l·irays could 
develop in t�'le post independence era� 

• •  C, 
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Post-JndeoenQence Era 

There was a great.upsurge in the cou1try 1 s economic 
and industrial activity in the post-independence era whic 1 
generated an u nprecedented demand for rail transport. The 
Raihrays as_ 8. king-pin of the national economT rere called 
upon to meet the new challengesc They were, however, 
ill-equipped t o  meet this demand as the economic depression 
during 1930s, World War II and the partition of tl1e countr. 
had seriously impaired the railway system. The gigantic 
task of reh2bilitation, re-construction and moder�isation 
wc1s taken up soon after independence and &uring the last 

2½- decades the rail mys saw a series of developne._tal cha ges 
and went through practically a technolo-gical metJmorpho, :!..s. 
The achievements were brought about in a planned manner, 
through implementation of a succession of five year plans 
c ommencing from 1950-51. The period of five ye rs _ or a 
plan has, however, been found to b? rather restrictive a.nd 
the Railways h�ve in recent years formulated a long term 
Corporate Plan to s erve as a base not only for the current 
fifth plan bu-t; also for the future sixth and seventh plans. 
It would be interesting to revieu the verious sta,:.es through 
which the rt.ili-.18.ys have attained their present stage o.f 
technological groi1th and 1.lnether these were the most 
appropriate to our conditions. 

The fi1�st task be.fore the rcilwe.ys wr..s to d.evalop a
mech=nis� for effective transfer of technology and its 
adaptation and indigenisation ., The liJ'llitecl efforts 1· n t his
direction, which culminated. in the ormation of the Centre>]. 
standards Office in 1930s vrere woefully inndeQuate to me t
the domo.nc's. Quite apart from th0 multi-dimansional probler.s
created bT · the various sizes of thG raih78-Y networks and tl e
variety at number of track components, locomotives, rollinP

'"' 

stock and signalling eqUipm:::mts in use, the I nd.i .. n R il Wd.l's

••••• 
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had to equip the�selves to assist indigenous manufacturing 

industries and proC:_u.c tion w1i ts to develop in tr.a-disciplinary 
self-sufficiency in technological kno1v-•how to conserve valuabla 
foreign exch· .nge. The Central Standa.rds- Off ice i-Jhich was then 
headquartered at Simla had ther,efore to be expanded and a 
separ.at.e organisEt tion knovlt1 as the Rail way Testing and. Research 
Centre (IITRC) was created in 1952 at Lucknow for un_dertaking 
applied research, providing the basic criteria for produ.cing 
new designs and testing of .niototypes. As a result of these 
developments� the Indian RJ.ilways reached. their first most 
significant stage of this era of attaining technolop;j_cal 
maturity and independence from foreign technology 3.ncl it was 
then possi';Jle in 1955 to dispense wit:1 the services of Mess:i.'s 
Rendel Palmer & Tritton, the erstwhile technical consul tan ts 
to the Railway Board and Government Railways. Hhereas the 
Central Standards Off::ce undertook the functions relating to 
design and standards, the .RTRC furnished the princips.l 
criteria and parameters for creative evolution of new designs. 
As :Research, Design and Standardisation are intimately 
linked, the CSO and P.rRC were f,inally merged into a single 
unit known as the Research Designs and Stand.ard.s Org2.:1i sat� on 
(RDSO) with headquarters at Lucknow. The setting up of this 
unique centralised organisation 1;1J.ich now serves all the
technological needs not only of the Indiar.. Railways but also
the supporting industrjes in the country and ma�y other
developing countries in the world, v,--a.s an important land.mark
in our progresse The success of our technology transfers and
achievement or self�sufficiancy in all fields of railW2cV
developments ar ;i essentially due to the establishment 0

� F.DSO"
Hany are the steps taken to preserve and foster the

dynamic character_ of the Research Organis&tion of the
Railway to .ntegrate it into the ma.in stream of the
count�y's scientific and technological activities and to

• •  • 4 II 
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protect it from isolc.tion and grac"'tnal atrophy. Continual 
exposu:i.·e to cmtside research 2.nd scientific institutions 
and progress:i.7.:3 cooperation and partj_cip2tion 1:1ith them in 

many fields 2.s bE:en ensuredo Several probler1s are fe. .... 'ile � 
out to such of those institutions i.ho have specialise 
talent 2.nd resources in. re).a ted fields and full coll2.bo:;.�a­
tion is extended throughout the study for identification 
O.L methodology and programmes of evaluatj_on., Jurthenr.ore, 
research activi .. ·ies are kept undeI'. hi6h level surveill2.nce 
and guidance from outside scientists and technolog:sts 
throug11 periodical reviews by the Central Boa, d of Rail•i,.ray 

' 

Research and its Sub-Committees with its membership d:ra,-m 

f'rom top r12.nagement executives of progressive industries7 
scientists and technologists from lfational Lc:boratori0s5 
Unive rsities �nd Technological Institute20 In pursuance, 

Dso has bee:1 able to sustain a high standard of development 
0 technology to achieve nea.r self-suff iclenr.y on the 
Indian Rail:;_ys and h2s also helped export of tech nology 
to developit.; countries of' the third world .. 

It is most essential tha. t for any future develo_-i!J.en t 
of the r2.:l.l·., y system one should no lone;er look forward
to ou tsi6.c. hulp in c hoosing the 2.ppropriE.te tec hnology. 
imd agai.1 -jia as sos sme:nt of the most sui ta lG .tech,,.ology 
b2.sed on 1ndig0nous resources a.ncl t::i.lent hr.s r.lso to (3 -0�1tJ..r:uo-;_l<"1
in t:1e rapidly chL.ngi g intiustric:.l st:�uctLre/science Lnd 
technolot;y in the worli. Witl1 t:1esc c· jactiv�.s t� ':\ RD,.,0

1 
1, 

its nineteen years, has developed a 1:-.rge cc11cingent o 
vmll tr�ined technologists in W'.riou s disciplines c..ncl "'l.so he 
concorrmito.nt .1.acilities .. Iu the contex-c oi . rnpidl?
ch2.nging t:;cc!molo�es,the 2im of s ta.ff ing the Orgc....nisati t1

has been to :-:,rovide young engineers w�10 are equipped w�.th

a d_eep knouledge of th8 subject and suf ., iciet t exp ... rien.e

in the field, \�".i.th capai::!ity for continued le"'r ... ng

•• •
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: _ . , , , . _. , c,a -1..1wner;:iately 
tnrougnou (. t.neir c&rcer, :.'& trie:i.• w ... an 1 .1.v£.,_ 

n become obsoleteo 
usable armoury of techniques which may soo 

· Tl1e study anci evaluation of the performance of various
· , . improvements and 

technological systems-, making new designs, . , . 
. �-an1saG1on apart 

indigenisation ar_ the main tasks of this 0-� 
,._ functions .. in

from the vario�;_s other no less importo.n" --
. . . _ • . . . . -'-s r:roducts and 

optimising the at1l1sat1on of eY�SGing asseG' 
technology .. 

_ d d by an integratcid study
Every new design is prece e ' 

and assessmenc of the world knowledge and current technol.ogica

development in the field 0 This is followed bf decisions 

On t'ne level f - h · , • . h · c'l the design is to- o sup is·cica tion upto v, l .,_ 

be attempted indir;enously 0 Significant dialogues are held 
1-Jith outside research organisations technologists� zonal' 

, . d t . rc:,il,ia.y administrations, production units anc. ::i..n ,us ries 
etc. for cross fertilization of ideas and for identifying 
and 6.efi•1ing the v2.rious parameters. In many cases, en,:, ineers 

are sent out tc study the salient features or for training 
in the countri r.. where the proa.uct has successfully been 
evolved and uuu_ t2d. 

·n asses.�e�t is also ma e of the capacity of the
indigenous inc . try and. trade in- meeting '"Ji th �he sp-ecifica­
tions -<>or th"' n.e .1 designs and for indigenous n:anufactureA 

Proper co1rnunicat1on is, ther�fore, established ulwreby 

regulQ-r consultations betueen th� designer, the manufacturer 

and the users are continuously fostered and p,ffec tiv8 liaison. 
oaintained. 

The manufa.cturing tr,d • 
9

..,..�ensivelv., during � � e ls helped �-- -
tl1e initial d.eve .... opment by in . t· n tl'le spot - , . spec ions, o 
suggestions for improvements with proper
between the inspector and the d 

esigner.

reed backs maintaine 
itli. tb this syste::n of 
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invol'i.ring the desigrier
7 

.. t he manufact'J.rer and the user j_n 
the design de-velopment st&.ge with a three-way communicc.tion 
well establ ished, the BJ)SO is able not only to d""VE:l')p new 
designs successfully but also help in effe_c,tively sho:r+cning 
the gestation period� 

It is in the f :i.eld of track th2.t I'l) 0 0 has been able 
to attemrt .La::-e;e scale j_nnovatj_on� -to rl:=evelop altern2.tive 

technololies a_ d ad opt empirical technol0¢eo. P:-est1"essed. 
concrete s;Lr_,;;pers and elastic fastenings are a fe"W of the 
examples of impro ved technology being d.evelcped by FDSO 
uith indige!'.lo·..is resources" The devel0pme11t of elast.:.::: 
fastenings suitable for Indian Rai.lwa.y track has been a 
significant ac�1ievement of local talent arid. this has 
resulted in s"'.lbstan tictl savingt of roye.l tii2s to forei �·n 
firms and imports. 

The Indian Railways can take legi tj_mate pride in 
the dev0lopmEnt of cast iron (CST9) sleepers of indigenous 
design using loco.l reso1-1rces and empirical technolo15y lli t..1 
avai1�.b1e pi:_: iron end cmploy.i.ng a la.rge nunber of workers 
in sm�ll pro�uction units, which are more in the �ature of
co ttage ind 1 rtries. Producing a la:irn tonnc;s of {;leepers 
nnnually, it .involves only a simple e1I!_pirica3: teclmolog!r of 
cast iro,1 l'Y&l<.:.r:l.) . Evon thou.:;h other types like st,wl anc 
concrete sln�pers have been extensively adopte� in other 
countries, the Indian Railways he.ve continued the use of 
ca st ir on sleepers except on. r,1ost important ru.gh speed 
routes and for welded track. CST/9 sl0epc rs 1101:: co--1er G" ·---,�1
of the track on L1dian Raili,ays. 

In the field of modernisation, che PJ)SO's efforts 
hc:.ve been for achieving quali·Gy and ad.Gquate sto.nd2rd'J o_
safctJ ·,1ith loss capital intensive alternative tcchnolo:7::. c,
oriented to I!laximising the use of the large u � i.J.lc:i
manpovcr avctlable. An example of this is the Hoc.surer 

•• • •  f" 
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Shovel Packing a The use of machine technology to obtain 
better quality tr,:.c�c bas been li;:rri te6. to the impoTtant ti�u.nk 

route so · .. ·. Emp __ E.sis continues on non-lc1.bour rcduc ing methods 
an6. effort is cor.t inuous ly 8.irned at improved. technologies using 
better skills ane:. performance O The LsP technique effectively 
uses available m� ::.po1;re r in a scientific mE'.nner arid gives

better quality trac_ resulting in improved runni ng qu�lity 
and extended service life. Eilsting labour is retr2ined a�d 
adapted for bettG-:- .s il ls which has helped to mr lee the

employment morG rewarding and more s ocio.lly v2.J.uable · 

Simile rJ.:r, traclc maintenance is also systematic lly 
improved by continuous rncni t.orin6 vrl. ..,,1 tho help of indigenou�·ly 
02.nu acturoll traclc reco:cdln� cars. velopmunt o.f tr k-
measuring-technology on the Indian ailwn.ys has helped not 
only in usherinG in the era oi higher speeds but also L� 
utilising av2.ilable assets to the maximum extent and achicv:Lng 
better ste.nd2.r _s of mai:1ten2.nce, le2.ding to 10sser deterio1·e.­
tion end incrG�G�d life.

System2.tic: research on. rail-whE:el interac ion is lso in 
progress in IfilSO <--nd a Track R�cording--cum-R se::.rc C 2 r has
been indigenously designed and developed for this purpose It
i.vill be interes·ci t1i to note the.t e. statistical approach 1.·rill
be attempted. for correlating ve.hicle performance with track
defects. \ ith the help of this Track Rcco1·cJ.ihg �cum..,Research
Car realiscic tolerances can be evolved for tra8k maintena.nce,
c.s also stana.c..rds for des:-1,gn and monitoring the Performance of
ti:1e vehicle suspe nsion system le·ading to better util -1 sution af

I • 
• 

exis·cing assets ,r.tth progressive improvements to nvailt.ble
skills. 

In 2.ll these track modernisation schemes 1 Vi Ze � a "option 
of prestressed c1..1ncrete sleepers, elastic fastenings, long 
welCed trac:k

7 
Diructed Track Maintenance and Measured Shovel

l>ackin.;, etc O, tiia emphasis hc:s been to c ontinually upg:rade 
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the skill s of' the :1Drkers towards gradual sophistication 

aimed at improved quality performance for meeting the 

demands of tra.ff ic o Even the chc:nge over to 1J.ech"' 11ised 

matntenance on a lim:.i.ted scale so far attempted has not :ted 

to any ·unempJ.oyment probleme This is achieved by advance 

planning of training or existing personnel in the higher 

skills required sc th'":l.·c the sa.me men are ab sorbed in 

higher grades for handling the sophisticated techniqu es-

In addition, it is also realised that this leads to 

greater job sati�faction and better motivation and great er 

involvement of workmen in the development of improv ed 

techniques indigenously as is evider:t f ro:n. th eno o, � 

r esponse from the lower levels o management �nd inspectors

in the All India. Track seminars f requentl.�r org nised by the

Institut·on o P0rman·ntwuy F.nginocrs (India). 
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Sta_o-es in the Dev�l o· :nent of Traction 

Anothe1' significant stage in the pos· -independence 
era is the progressive change in the mode of traction� As 
mentioned earlier, except for a small length near Bombay 
and 11adras, the old Lode of traction over the entire r-2.ih.r,::.y 
network vias wi th s.toam o There is no doubt that fro"m the 
point of view of utilisation of local sources 0f ene�.:'gy, +;h_ 
use of steam traction is satisfactory so long as it can �eet 
the requirements of speed and bulk traffico 

In fact, for more than a 100 years the Indian 
:rtailways operated almost exclusively w:i.th steam t:rac.:tione
Ez..rlier a large variety of locoii1oti ves were placed in service
but uith the establishment of the Central staq.d'cl.rds Office 
and further research and studies carried out it was possible 
to evolve standard designs with superior performance, 
improving thermal efficiency and using even very inferior 
grade coals. Towards the later years, Inr'l.ian Railways were

in a position to export expertise in steam traction to even

advanced countries& 

Though the steam traction thus ha<l the di st inc ti Ve 

advantages of having a well established indigenous base of

design, mQnufacture and maintenance, it could not meet the

exacting denands of tl12 increasing traffic including he .vier

loads, extena.ed runs ana. less servicing time in the post­
independence era, notvuthstanding the various improvements 
Progressively introduced in the i �digenous des:i.gns c There 
were inherent limitations of moving tlimensior s which 
restricted boiler c2.pc .city and hence locoI!loti ve horse pouer 0 

On account 0f' the rigid. wheel base formed bY side-rod 
coupling of riving axles, a limi tat.ion is placed on the

• toge�h · "khnumber of dr1.ving axlese This linitation, l,l er vr.J..l, 

t11at of ax1.e loacs,J..imited the tr2.ctive effort or the

locomotive. It requires frequent wa:tering, fir9 cleaning,
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oiling of se-eral exposed points and coaling. T�ere is lso 
need for adjustments and repairs at comparatiYely short 
in tervc:.J. � As a result, a ste2.r locor.:oti VP. cannot opera �e 
on extencled runs 2.nd 0ven oti the r"'J_n, tf"'.e number of servicing 
halts and servicing times �re high 8 Dynamic augme ton the 

riving i.vtJ.eels of a steam J_ocomotive, arising from partial 

bala.n.cing of reciprocatir:.g masses, is large and this li2its 
its speed p-::itential to about 100 km/h. Ste-ID locor.:wti-ve 
Pe'i'.'forra.::1.r:.ce is vulner&b1e to the quality of coal 2.nd, 1 ..:..th 
the Prevailing eler:ient of uncertainty in tl�.e q_ual::ty of
co 1 received from dj_fferent sources, its service reliability
cannot be adenuately assured.

From the operating angle, the use of' diesel a_�d 
electric traction increas es the thr0ughput capacity of a 
section because of better starting e�fort, greater accele­
ration and deceleration, bettor aver2ge speed a�d bettor 
hauling cap&ci ty, · saving in tir:10 on loc:o requ.irem0 r.ts 
(coaling, watering and getting steam pressure etc.) and 
hence greater availability for work.. TM.s er.ables to 
some Gxtent, elimination or postponement of investment on 
expen�i ve line capa(;i -'--y wo:rks, such as doubJ.in6s ..
Dieseli3ation or electrification of a lo,g section also 
releases a part of t..he line c?p,�ci-1;y an<l thG ,�agons th2.t 
1rould be ot½crwise required :for running or' trains, 
carrying loco�otive coal. In o rder to meet t_ e ne�vy 
dem nds of trr..ffic, the Inaian rtailways had, '�herefor8,

no alternatj_ve but to switch over to mo-re eff'ic::;_cnt modes
of t!'action such as the elect::".'ic er dj_esel loco!l'l""'+-.ivoc:-.

Electr5,_9- TracttCl.!:! 

tractiotl 
expenses 
ou ti-:eigh

1en compared to other forms of traction� el�ctric
requires a hi�her initial outlay but its :·or'd1g
a!'e louer. The savtngs in -workin_,:;- G c nses
th"'! increased intGrest und depl�ecj_ ... ion char \.";;s

••••• 
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if the traffic density is suf k iciently nigh. -,.fu.ere the level

of tre.ff ic justifies the initial expenditurP., rail1vays by their
very nature are well equipned to make full use of electric 

ener6ye In other modes of tractio·1 the source of energy has 
to be carried around. on the engine, thereby 2.clding to the 
total load., On the other nand� electric tr ins can draw. 

energy from the national power grid system 0 

Zlectric traction has other advantages tooo It 
ut ilises energy which origin2.tes either from hydro-electric
sources v.lhich 2.re Perenn.ial or from ther al stations 1/.nj_ch
use low grade coals or nuclee.r material, for which adequate
reserves cc.re indigenously available,. The electr:i.c energy Used 
for electric traction is less than 3 p�r cen t of the total 
genera.ted in the country for industr iE:l, agricultural 2.nd 
other purposes. 

Indigenous crude oil meets only 35% of the present 
nation2l demand and its avc1ilab ili ty is expected to din.inish 
to a s�2ller proportion of the demand in the future. Cost 
of Petroleum is aJ.so rising and it is b ,coming scarce j_n the 
i nternc..tional market. The pace of elect:rification is, 
therl:!fore, be ing accelerated. 

i,.f ter the limited intx·od.uc tion of electric t:r2c t:i.on 

on the 1500 Vol ts DC s�r�tem in Bombay and Madras a��eas in 
1930s, electrificati on rlid not progress further for some 
years on account of the second Worlc. ·war and the ur.."'ettled 
conditions ,.hich follo"\Jed it. IncUun Railways took up for 
consiu.eration electrificc:tion of the ·suburban lines in 
Calcutta nrec1. in early 1950 s and elec trification of the main
line bet Wee Calcutta and 1ughalsarai followed shortly

thereafter. • : this time, teclmological advances mclde it

possible to Use a h igher volta ge of 3000 V DC, with

consequent reduction in the capita l a nd oper2ting costs.
A part of this scheme 1.ias, therefore 

7 
executed O"l the 

. . . . . .
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2000 VD� system of �r�ctiono 

Th 0 early 1950s saw very important technologice.l 

developr.i.ents in thG field o.f electric tr8.ction �bro2.d.,. 

Pd�a.rily clue to the eff.�rts m2.de by the French National 
Raili·:a:rs (SNCF) 

7 
a new systen, of electric· tractio 'l opera ting 

at 25 kV AC at the commercial :frequency of cO cyc_C;s per 

second 1t.ras developed and it v::ts found that thi.s new system 

o.o·t o:1ly ·wa.c:; cheaper in capital and. running cos ts 'but also 
' s superior from the point of view of locomotive ?'c;!'fc::.•m"l nc • 
ii.f ter nn assess ent of i:he suitc.bil.:.ty of the ne\• s stem for 
electrificat:i.on und.er coridit.ions obtc .ining on the Indir,n 
Ra:i.luays, a deci2ion wa� taken in 1956�57 the.t all future 
electrifj_cation schemes o� Indian R'lilw·,ys w uld be 
ext"cutea. on the 25 kV 50 cycles system of traction� At 
present ov.,H 4100 route-km corresponding to noarly 110C0 
track-km have been electrified ancl about 20,% of Jhe total 
goods tr8.ffic hauled on Indian P.ail':-lc::.. -s is movii'!g on 
electric traction. It is visuaJised 7 that the Broan.. Gauee 
trunk :•outes connecting Delhi, C::tlcut··-a, Bombay ancl Nadras 
and some othGr soct:tcc1.s, covering a:-iother 10,000 . , s� 1•:ill 
be pr c;ressiv<-?ly bro ght under lectrjc t:r�ction o-rer t·,e 

; next 15 years. 

v ile the AC system o.. tr2.ct1cn has been adoi:)i.,e,l fo:::­
all ne • schemes i.;.. dertake'1 since the l950s as r�ent ..: on.ec. 2.o -,. , e,and. the DC clectrifii:::ation carrj_ed o t ocrlhir i::.. -'-h1:2 Nc1-lr2.s 
and Calcuttri. areas has: been cove::.·ted to the AC ['Ystom to 
facilitate i!'l tegrate d CPt'fi• tion, i.t war, foun1 thr- t �-t 
would not be ec nou·· cal to convert the electr:.i' ied 88 ctions 
in the Boobay a!'ea from the 1500 V DC sys+e!"l to th-3 AC 
systel!l, or.lsi:iering the large (ij,,ssets already in on -rat on.
Certain �chnologlcal advances which havA tr.ken pl· cs in 
the oc system of tr,.c ticn., have therefore been -1:itr ·due d 

into the installationi in this area. 'When r:1��•1 s· 1 bstations 

••••• 
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had to be instailed to augment the power supply system to maet

the higher demands consequent upon growti1 of traffic, silicon

diode rectifier sets have been ins,called j_ - lieu of the old

rotary convertors which used to. s 11p·Jl Y... t, e 1500 V power to the

lor::omotives and electric multiple unit stock in the earlier 
days of electrificatione A few thyristor invertor, sets are 
also under installation in some o '-' th&se substat5 ens in the 
Ghat se�tions to pump b!3.ck ir..to AC network the energy 

regenerated by trains descending the s eeply graded ghatso 

In the initial stages of the �ajor electrif�cation 

effort from 1950s, the French Natj.one.l Raih.,c:ys were appointed 
as technicD.l conm.,1ltan ts to the Indian Rail wG.y3 and the 
designs for the fixed installations, power supply arrangements 
as well as rol 7 ing stock were mad-e out under thair guidance., 
Most of the equipment an"i rolling stock had to be imported as 

neither the know-how nor the capacity for the manuf2.ct:.lre of 
these equipments was availc:.ble .i.n tha counv-'Y• Ho ve"\"er, the 
design expertise has been built up in the raih.ra.y organisa­
tion and d.esigns for fixed instc1.lla.tions and power supp .. y 
arrangemen,:;s for new elect:ri:: ice.tion are now beine rr,ac.e out 
by Indic:.n R2.iluay engineerE· in �ons ltation 1.-r.t�h ·cho Bail,,,rays

O\oln Research Designs c).nd Standards Organisation (RDSO) 0. t 

Lucknow. Desi6ns for elec trtc :rolling s tock are also now

being made out by RD30o Capacity .for 1:1cJ.Ju1nctu1'ing the va::-iou.s 
equipments reClu:i.red for electrification has al!:lo been bu.j_lt 
up in Ind.:i.a as a result of an active developmental effort by 
tho P.ail•rc.y <a(;;:ctrification Organisation and RDSO hand .:.n hanc1. 
with the Indian i.�dvstry. 

filesel Tracti.Q..n 

Since iicsel traction requires the use of oil .hich 
is a scarce .... ur,r,odi ty in those d,:,_y8 of oil crisis, it 1.-mu.;J..d 

appear as th0Uth tl1is mot0 of tractio'1 is unsuitable for the
Indian Railways,, T�.e fact, howc�ter, j_s that �iesel tractiot1 

. . . . .
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-is as indispensable to the Indian Railvruys now 2nd. for many

years to come as electric trac tio,_., As men-:-,ioneo. eai .. licr,

electric traction is capital intensive a�d the fi�ed

ins talla tioris :.i._nce overh8a.a. treYo. 8 niss ion lines, together ui -+:h

the provision of necessary sign2.l f2.cilities take ti"8 to

execute ., Vdth the present conditions of resources j_n t,1e

colm"t:.-y, i.ntrod.uction of electric traction muy n t be a'ule to

. keep pace 1:Ji th -�he traffic
. 

requirements and a<loption of

diesel traction for meeting ·che r2.pidly grow..!.. g traffic
requirements j_s the ref ore inevi tRbleo

Diesel_tracti�n requires diesel oil, a subptantial
proportion of i;-.rhich is p:coduced. from ir.:morted crudeo How ver,
in contrast to electric t-aci-.icn, diesel tractio:1 Ce .. b

. 

] 

1·1 troduced selectively, in succcssi v8 st8ps, en:bracing :nore
and 111.ore ttoods services, as th0 traffic builds up '.) On ·
congested sec'rion? �che change o7er of even a f ei·l of the
hea�ier long �istanc • goods trains to diesel operation cRn
bring about suffici.e. t reliGf and help to defer heavy ca=1i tc..
investffient on elect-rification a'1d/or dov.bling and t.Y:::�1er li,_<?
capac i t,y works o If' the ac tw=1l volume of' traJ;:: .le :fal.lc b -=>low
anticip2.tions, aie3el locomotives can oe switched. o7er Rt 
short notice to other sections 1:J1i;;re they :::.s.y be required 

0 

This feature of fle1diJility with diesol one.:-ation is an 
il'.!1.Jortant consicleratiJn when tr2.f'fic is bui•1 di.ng up in sta.c,,.._,. 

Q\ •1-1 

and changes in the p2. ttern of traffic bave to be 0:;�ec tad ..
Accordingly, in the change ovar from steam t:-ac t::.0n, the
approach has been to st,.rt witi diesel trc1.ction anc the".l 
in traduce cloc tric trac tio El t a s ta�e v,hen thP- opt:um,m 
traffic d�nsity for electric traction is roached. 

}', in line diesel traction was introduce: on Ind.:a 1
;RaJ.11-.,,ays ·or the first time less than two c'l.ecc�.8s a;o .. i th
no .Previous e"{perience of such traction, it vlO.s cons·de:rad

PI'U.den.t to import di€'sel lccomotives from de ..,n a le so rcen 

.. . .. .  
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with their systems well proved for the type of service riuty

envisaged in India. 

A,_ tl1.a t time diesGl traction was ex·,ensi vely Employed

in US..4. ancl it was sa.tisfe.ctorily meeting the c1eman s of hea.vy

train loads :md suffici"'n·l.;ly high speeds with a h5_g_ standard 

of service relic.bility. Accordingly 9 it W2.S decided to pattern 
diesel traction on Indian Hail1•.>ays on American �"rG.cticeo An 
ad -itional advantage in adopting American practice v-.ia.s that 
American dj_csel locoJ21oti ves worked 1-·rith electrj_c transn is.:dvn 
and prod'J.c -:::io,1 f ac iliti es for this type of transmission we:re 
e.lready being established in the country ,, 

With iue regard to the fact that the diesel :iocomotive 
is a sophisticated high p:cecision machine 1

' .  f3. ,
-l :J.j_a.T-. ,· .. -. .' ..

to Indian Railways, it was decio.cd to establish -diesel 
operation e,nd facilities for maintenance anc� rc.anufacture of 
diesel locomotives in stages that would lead to a pl.2.nned i=;rowtl 
Tl1ere were in fact nwy important stag .;;S in tho technological 
developments,,. 

Initially ba tchcs of key per.son:wl cone erned with 
operacj_on, maintenance an 1. design of diesel locomotives vere 
regularly sent abroad, to familiarj_se themselves uith 
practices and p�rnblcns in their -respective spheres<; These 
personnel provi�ed the hard core of tecbnoloey, in establishing 
anc: extending d.iesel traction ., In order to or1ent ](;rsonnel, 
who had switched over fron the stec.m traction as also new
entrants, training schools were set up in diesel locomotive 
centres. In this process of dieselj.sa·i.;ion tho Indian R:i.ili,Jays 
achi<,vecl e. superior and. sophistica tcd technological trarir • 
formation without in any way aff5cting tli,:; °Jo.�2.nce of man 
power utilize ion in the earlier steam traction s"cage�
There was no JSS of emplo:yuent as a consequence and on the 
contrary, un(: r well planned '·raining proc;rarnmes, tho mon 
working earlie:r on stee..m traction wer0 tre.ined c.nd absorb0d 
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in higher skil]_s in higher grades for operation of diesel 
traction ,,

Subsequently, for systematic ex;;J,111i.nation of practi�es 
and problems c onnected w:-'.1.. th operation and r-aintenar:ce of 
diesel locomotives and effec tive dJ.ssemL1atj_on of the results 
of such examination, a Diesel Maintenance Group lJ8.s formed 
·on which the concerned Zonal Railways i.·.rere repr sentedo PJ)SO 
was inti,mately associ=1.ted with this Group an'l it served as 
a clearing house of diesel tec.hnology that was obtained from 
·foreign sources or developed on Indian E:e.il ,_e.ys t:1e:nselves ,.

After •aining some experience .;-ii th main 1..:_ne traction, 
th€ Rail vJ8.jr Prod.uc tion Unit (D·.1. · I 7) at Varanasi was set up .,

Conc urren,�ly, RISO also organised Service E!.1g.ineering to 
monitor diesel locomotive performance, in part.:cula:::- _,,,e:rfor-
_anc e of critical systems and c mponarlts 0 On the basis of 

feed back from the field, remedial measures in res ect of 
service defects attributable to desigc inadequac y fr 
Indian c on di tion.s were also j_ni tia t8 c�

No 1 with the benefit of' ti·m decades of' inte, s�·- "· 
experience in diesel J.ocomotive operation arid .!!l.a:Lntcc1ance 
and one decade of locomotive manufacture wi tll par:illeJ. 
design ac tivity in RDSO and. the two Proc�uction Units, I _d1.an 
Railv72.ys havP, acquired matu:dty in the s:phore cf Diesel 

. ' 

locomotive design as wel� � It . ay be me:rti�ned that several 
now designs of' locornot:L ves have b::ien developed. for spc ific
servj ce r�q, irements ma!.·dng use of the W8ll proved e:1.gj_;1e,· 
transLlission, �ncillary systems incorpor ted in the impor�cd
loc or,:iotives w'nich are being indigenously produced., C'�e such
design is already in service and prototype of another has
been completedo 

I 

E 1ce its inception in the early fifties� 
or intro 1ction of diesel trac"cion has been ver;
today over 2s,ooo route kms have already been di
As 8-t Present

:; 
the Indian Railways are using ,.L 

- - - - - - - - - - - - - - - - - - - - - - - - -

* Diesel 10corontive Works.

tl1e p1�ogr ss 
rapid and 
selised. 
the .... hree 

• •• •
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modes of traction and still m9.intain a fleet of 8, 850 st�am

locomotj_-, 8S � 
In 1950-51 1 

steam traction accountod for 98 P8r cent 

of the traffj_c and e.lectric traction for the ren12.�ning 2°;0
In. 1972-73 7 the share of steam tractio:.1 in �.-re-i_ght tr2.�fic 
ciropped to 25% 3 with diesel tra.etion accour:ting f;::,r 62% · n ·­
electric traction 23;,. Bes:..c1es, a J.arge num er of i1 portant
Mail and &xpress trains w re hauled by diesel n� electric 
loco.moti'T<::c;. Ev�n ·with ·re present oil crisis :i..t is not 
pr2.ct: c:atle to rP-.-ert b2..ck ·'.o 5-:�eam tractio. i:.-1 "ry sign -.fi­
ca.nt 1 2.nn13r,, 7he or;,ly 2.ppropriate cour"'8 of a,�tion ·i•s· t0 
intensL Y tb.e pace of elec trifj_ca tion and to pro,1.uc G rror-a 
P.lec t:.'i � po�·rsr b�� inst.a�la tion of in.,::reasine; rm .1ber of t:1erm2. 
and hydro-electric stati'Jns, and also pursu2 the co .. mc:rci.al
f easi bilj.t:r of converting coal int:i oil/electricity by sorc.e 
modern processes like mazneto-hydrodynamics.

1fagneto-h_ycro-dynanics appe�rs to be o e c•f -t 1e 
very j mpor-tant tocr:no..Lcgical de1,clopr.1ent.:::; wh i ch off0r.3 lc1.:.-ge 
scope for 0:x:ploi tation by India, 1�� i:=; u new fislc .. c.nri riiP.:� 

fo!""...:1 a vall'_able nc1l-r,ern.ativ1; t�chnology 1
1 in th� c0Q.text o.t' oil 

crisis !;-l:_ th the consi.G.erable 'v-a_l el1-'..,- e.ya:i_labJ e i, t ,r" -L ct-' · • -'1 • >.Iv ,..!., °t' 

�s of Tecl1no:oey and otbei' ros-e� rch ins �.i tu ti.ens, i:; s 1·JOt·J_u_ b 

possible to davclo,;;J th.is t0chnn1J"Y id.·:;.i.1 ind.iee:nous resov_l'Cr:> c, '-''" -o �

This will help j_n fnr-�heri.:'}g th G e_':;,loitation oi' -0�2lly 
available rc:.w m:tterie.ls and g!'owth o further technologicE..l 
talents l·:i tr.J.n ·L1e cou.nti·yo L:Urn t::J_clee..r tcchnol•i0 Jr � 1 hsn 
fully d<Jvelopcd, perhaps VAry little depcnd2.nca on fo:r<=>isn h r., 

--

or assj.s t.ancr:• w::iuld be necc1. ;:'i for f• ol rcouirements 
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Railuay signal ling is a prime require1 cnt · or ra.· 1 

trat spo�ta tion for improved line c2pncj_ty 2,r1cl sa ety i _ 

operation� It brings in to the system sci en tif ic a·1d t 0c�1no­

logical ��Pltcatio1s for better operation and safegu.rds

against accidents� Thus, this disc ipliho provides ,._,j_de

fields for rudimentary tscirnolog as weJ..l as fuOst sophisti­

cated electronic and semi-conductor technology which .re 

cap.:.:ible of immediate exploit2,t·on to meet the Rail�,_ray r :::, 
needs o 

In the early yeai�s 
5 

there 1-.1as no in terloc dn. betueen 
the points and signa�.s O.i: betue n si�nc:.l.s Q 1fa:n al net __ ods 
of p2.cUocking the points were in vog 1e. It ;as in :._din 
that the f'irst ever developments too i;: place .:.n t:1� interlo .. 
ckio.g systems vhen ir 1894 they 1 ere int1�octuced on the 
North 'estern Railway. EJ.ectricc1l transmissic of keys 1-'2 ....

subsequently developod and early in the p�esent century
cabin inte:-loc_nng was also j_::i·'.:;roduced o These e:=:.rly tecl:­
nologicu.l developments in t_ is !"ield were ahe d or evot". • 1 --:; �e 

V{este.1n countries 2.r.cl even thc1 Jf;h t11e Ra.ilwctys in Ind.i 
sta.rtecl ti th a laa of abo t 23 years such 6.evelopments 
vere Dade possible by the utilisa�ion of indigcnou� te..le:-it
and resources wi tll a vj_ w to jmpr ving the. sys cer:i ,, 

Further improvemen·' s took pl&c e f 01101:Jinc the F · _; l:rs t
l,\orld lar, in the .:orrn of trRck c.:r�l�i.ts an:. -:ra::..�1 co"1.tr'Jl
circuits., The c1ectric sub1.1r· 3.n tra�Li.c cs�"l. hl ,.s1121 in
Bombay and Madras regio�s bet•:-ec1 J.925 :::.t1d l935 saw -'·,he
introdu- t:ion of automa cic block sj_g�1alling c.·_1d, _c)cuo ,,
operation o� poi ts by electro-pneu ... tnatic point machi o::i.

- ; i•:a.s realised early that invest ... rrents in s·,> 01lJ.in
and cor uni cation sys-sens on the Rall uays i.muJ.c-. co 1s:·.­
derably increase the line capacity by speerl:i.ng u� o ora­
tion and thus reduce largs-r j_nvestm0nts :n i i '--rc sinb 
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the line capacity and rolling stocko In the post-
independence period, therefore, the signalling &nd toleco.rtnm­
nic2.tion system wa.s considerably expanded and m1Jdernised.e 
Iffi�Jrovements i� t �te standards of interlocking, route relay 
interlock2.ng at some ol. the major terminal and j:.rnction 
statioris, multi-aspect sig,1.alling, tokenless block work:i.ng 
and Gentralis9d Tr2.ffic Control were also pro0 rz~si'1eJ.y 
introo.uced., 

Many of these innova.tions and adapta·i:;j_ons have resulted 
in r eduction of de1a.ys a t  crossings and ovora.11 travelling 
time of tr&ins e.nd helped in more trains bej_ng dealt 1.1ith 

on some of the satu:-a ted single lir..es, def <3.,.�rin!;; the n0ed. 
for do'.l.blings. Electrical track circu.i ting on � ast !'Unning 
lines is a ste�J ·�owards achie'ring improved. safety .. 

S1:arting ·vi.th telegraph uorking at the end o-:: the 
last century, the post-io.dependena::c eJ'.'a also witnessed 
co 1side :rable expansion of co:m.i-nunicaticn facilities, .']fr ar:d
subsequently, micro WGve mul ti-crann el commun:Lcation systems 
,·ere .:.ntroduced on a large scala. ,:;, . .'forts a.re alsJ on hand 
to r:u.nimise the roquircp,cnts of foreign exchanr;e in the::;e 
ventures, as for inst2.nce rei_Jlacement of copper fer conductor::; 
with steel-reinforced aluminium. co.nductors a1'ld develop::UG"lt of 
indigenous electronics e'Iui_pment in collaboration uith incii­
ganous manufactu�er3� 

The :'iold or signalling prov2.dos :· ... enor8ous scope 
for development and sophistication. Tbe devel,:,p�ont is well 
planne d with pro(;J'BS si ve training kparted to �.he superviso:!:'y
staff and worlcmen in chesc sophisticated fields 1:-ith 1.,he
result that the existing manpouer resources are fu:1.y utilised
in improvec'l anrl �ophisticated met:10ds of sj_gnallint; nnd
corr7lunica-'-. n technology. This apprc:i.ch has help�d tn build:LriG
up rt10 necessary indigenous capuci ty to ad,'lPt and abs()::-b some

of the latest technological innovLtions in the f.5..cld of

,, .. ., 



,, 

signalling and teleco;nmunica tion o The signalline a._d 

telecommunication research 18.bora oi·ies in TID.'::'0 arc also 

sngaged in develo�ing further indigenous t8chnolog� in 

theil' applied :i:'eseai•ch programges, it1 close liaison ·with 

other research institutions in thP. count!'y., 
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Technological research 
co�1sists for the most•· 2..c't of 

on the Indian :Pailwn.,rs

applied research with just

enough basic r�search that is neces sary to support itQ

an en-.rirot'.J.!ont of scarcity of capita.l, equipment and 
In 

ma"�eria.l :.:-esources, attention is focussed on optimu;-:i 

u�ilisation of avail ble assets i:1. the form of tr ck,

locomot·ves, rolling stock, etc
e , so as to less8n the strain

on lim.ited Lationa.l · r 8 Eources and. at the sarrie time 11eet 
the grov1ng demands of traf fie, 

Undar the i�tional Science and Technology Pl�n, th­
raih,iay research is air:J.ad at dcvclopi ng areas of science 
2.nd technology '.:hi.ch can con tribute to effica.cy 8.nd eco_10:ny

by optiL'...sation as first ;niorit.y, R::!search projec .;� are
thus directed.. to1:i8.rds the increase of throu6, p,..::.t, so as to
meet the grouing transport nE.'GLS of our ec nomy 2.nd to p __ ovide
better and faste:r service to the travelling pu )lie w.i. ..;_1out
the need for su�stantial investnent2.

1-.. ri :i.mport&n - achiev30.e n·� by optimisa tiorr technology 
is the int:;:-oduc4:ion of' higher speeds and the P.aj d..har..i 
Expresses o Blsew:1ere, as ia Japa·n ,_nq EurO!)ean countries, 
higher speeds bav0 been attained 1·.d.th subst&ntial. L!Vestments 
in track and rolling stocko Hostly, ne1·1 linr�s to strin�ent 
)arameters are built at enornous cost for the :mrpose., 
Such a capital intensi '7e approach -i_s boy·::mcl �che ca1 acj_ ty 
of c"t.evelopin::s nr.t::..ons o The JI1aintenaoc8 stande.rds of ex:Ls �ine 
trr ck v.L"' d vc�1 icles 1..re1�e mrini tor'3d over long period.::; anc". 
criteria for n1ain':;enanf'!e and ridinr; comfort were developed� 
Optioa.l U.tilj sation of existing assets with i,11;proved methods 
of main t ".lat e a:1d high�::-: speeds i'rere achieved w:i. thout any
suBstantial ��vE;stmonts in strengthening the trar.

1

: structure. 
Sorie of t�1e C!.'l'T�]_oping na tio :is fr_ Asia :unpres secl by Indian 
RaibJay 1 s achi eve111onts, invited Inllia.n Rail uay c:1g.1-•:1eers 

• • • ft 
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to conduct the necessary feasibility studies for_ 
in creasing speeds on their railway systems. 

• J 

Planned -track renevia.ls on high d-ensity routes,
u_�e of rel.eased m��erials on br�nch lines, rail joint 
welding, reconditioning. o f  w:>rn out Broad Gauge steel 
sle�pers for. use o,� Metre Gal:-g;e are some of_ the techniques 
.foll_o.wed to _increase the service 1-ife and optimum utilisa­
tion. of exist,iq.g materials and as sets. 

Towards Se lr -·Surf i c i e Il,.<li• 
The next important stage in our developmental 

activity is a concerted ·d•rive towards self-sufficiency 
and i mport substitution. Railways were one of the first
undertakings in India who made systematic efforts to 
achieve this -goal, as a resuJ: l, of 'Which ·we have at ·present 
reached near self-sufficiency in practically all our 
requirements of materials, equ.ipment and rolling stock •

. , . 

Steam an_d E,lec tric Locomotives. 
Production o.f steam locomotives in India at the 

Chittaranjan Loco Works, i.e., C.L • .-,. commenced as early 
as in J.950-51 and the annual production targets ( J.68 steam 
locomotives per year) were even exceeded during J.959-60. 
Diversification of production oommenced i n  the CLW from 
l.,61 onwards, \'lhen manu.facture of B.G. electric (25 kV) 
locomotives v1as undertaken and this was followed by 
production of B.G. diesel hydraulic shunting locomotives 
from 1967. The �reduction of steam loco motives in C.L. !. 
was grad.ually tapered off· and discontinued .from Je:.nuary, J..972
and simultaneously the production of electric and diesel 

shunting locos was steJped up.

The manufacture of traction motors required for �c 

Glectric 1ocomotives is also undertaken at Chittar njan
Locomotive Works. To meet the sp�cified requirement o

�, stern .Railway, 25 kV ac/1500 V de dual voltage locomotiv
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has also been designed and its prototype is nearing 
• - • • .,J 

completion stage. As soon as· the protot�peJ•is ·proved

in service, serfes production: vrould' start'.
After gaining some exp-er·1erice ·in diesel traction. 

-a·ch imported diesels," a Producti.on. Un.it -was ·e·s\a.bilsh�ed
(DLW) at Varanasi to manufa-cture ALCO ·family of_ engines __
a.ncr locomotives. ·oLW commenced assembling with imported:
locoootive components .in 1964 and b ecame fully opera:tfbnal
in 2.b.mt 5 years' time ther-eafter'. Production ··or Metre .
G3.uge main line diesel-electric .lpc9�· _-was aiso s-t�rted in
] ; r._3-69 • 

in the manura�ture of diesel electric locomotives, 
- 's oun contribution is about one-tpird. Another one­

·;:;.1.irci. .for electri,c transmission equipment is contributed
* by BJiEI; ad the balance one-third by seyeral vendors in

_public and private sectors. DL'i serves. a,s a 9learing 
: u e for technological gu.,idance for the last·group of 
,c _,r ... ors • ;A,n important as pee t of this activity was adapta-

• .&I - • • •• -

Ji�� o� design, material specifications and standards 
. -

:uit indigenous resources, ·without detriment tq 
-:· •• L '.:ional effectivene.ss • 

. 2� �·sen�er Coaches. 
The Integral Coach Factory, Perambur(Madras) 

·enced production of passenger poaches in 1955-56 0

J a�Qpt ing the most modern design, the I.C.F. produces 
ig. u. weight skin stressed, all steel welded coaches 

)_ tub ul&r design with anti-telescopic ends to ensure 
�Q-ety and com.fort of passengers. Originally planned 
fr ·.c manuracture of 350 Broad Gauge III class coach 
sh.11s er annum, the I.C.F reached the target production 

,by 1059. Since then the production has be en progressively 
-' __ c_�eased and its present capacity is 750 coaches Per year. 
1 _,facture hae also been diversified to include various 
t/_ -s cf broad gauge and metre gauge coaches and electric 
-·- - - - - - - - - . .  - - - - - - - - - - - - - - - - -

- - � 
- .

*Bharat Heavy Electricals Ltd.
. . . .  
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multiple unit (EMU) stock. In November,J.956 , a separate 
furnishing unit wc1.s also added so that the complete coach 
could be assembled in· the factory. 

A part of the requirements of passenger coaches of 
Indian Railways is met by'Bharat Earth Movers Limited., 
Bangalore (BE.ML), and by Messrs Jessops and Company Limited, 
Calcutta, both of which are publi� sector undertaking. 

BEML have capacity for production of ·300 broad gauge 
coacl1es per annum which is being expanded -for the proo.uction 
of 400 coaches per annum. M/s Jessops-are manufacturing 
broad gauge DC EMUs along v.d. th conventional metre gauge 

I 

coaches. Their annual production capacity is 300 coaches, 
including· EMUs. 

The manufacture of wagons is· a highly developed 
industry in India. The requirements of wagons bot'1 for 
Indian, Rail,vays and for export are met mostly by the private 
sector industries ·with railway 1·10r shops also supplementing 
the same • 

.A notable development during recent times is the 
subs-canti�l grovrth in the demand for special purpose uagons 
b. the industrie·s, 1.Jhich are_ being success.fu.lly designed and
manufactured indigenously. Over tho last decade, considerable
improvements in the designs have been mad� in thG provision
of C1.Jt1tre Burrer Couplers, high r pay loads, better suspen-
.s ions for increased speeds and tompr.-essed..:..0a::a.e brakes for 
closed circuit operation, etc. 

!1fE.J:L F\: .. odu tion Uni�.

Railways hav� or some t.ime been considering sei:;tj_ng
up factories for manufacture Cf balancing equipment like
traction motors for electric locomotives and wheels nd axles
for rolling stock•
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·i-trh the progress of' r1.�r.·trif'ir.atjor1.,. r8Quire.rnent
of electric locomotives has been steadily going up but 
\Ii thout matching ca_paci ty for _th_e manufacture of such
locomotives, the ma.tn �ottleneck, b�ing _the ava:i,labil.ity 
of indigenously m2nufactu.red traction moto:i;-s • · This 
shortfall co�ld only be m:13.de g.o_qcl by imp_ort , entailing. 
a h�avy dr:ain ._on t� co.untry' s foreign _ex9hang_e resources. 

- � • .a. .,. I ) I ,.. 

hs for viheels and axie?, Durgap�r St@el Plant and·
-Ml s. TISCO w�re origin??-ly rus:pec_ted to meet .. tiTe., railways.·
requirements of ·the_s� items. But in prac ti'"Qe -they were ·
unable to meet m_ore than half the requireme_nt, the balance
having to be imported at a heavy cost.

Preliminary inves tigations for the setting up of: t-uo
plants for the manufacture of tractioo. motors and. wheels
c:.nd a�0.es uere complete� duri�g 1_972

:-
73. ��<;!es s9-ry ca.pi tal

investment decision has since peen taken. Collaboration
agreenent vnth a Japanese firm for. the traction motor
plant has ··bee_� signed_. For the wheel and axle plant, two
agreenen!;s are envisaged, one vrlth a USP. firm for the
manufacture of cast wheels and the other l4_ th a C i.echoslovakian
firm for axles. These are in the process of finalisation.

Rail1-Jays are ma�ing an all out effo-"tt for developing
i .d.Genous capacity for manufacturing tb.e sophisticated
signalling and telecommunication equipment required by t�e
various modernisation schemes mentioned earlier. In recent

years, the railway workshops, particularly Podanur Signal
orkshops on the Southern Railway, Gorakhpur Signal 1:Lorkshop

on ·t,e �forth Eas·tern Rail \lay and Mettaguda Signal forks.hop on
the South Central Rail way, have boen developed for enabling
mailufacture of electric point machines; signalling relays,
point coltactor units, tokenless block:insttuments, panels,
electric signal macl1in s, etc. to prog,res si velY eliminate
t.ieir impOr't. Some of the equipments have already been
su.ccessfullY manuractured and supplied to railways.
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Steps hav e al·s9 been ·caken to rrteet the increasing requirements 
of safe.ty equipment like automatic train control an( 2.xle-l 
counters by manufacturi�g them indigenously -with the technical 

know-how developec, 1,-Jithin the country. 

Rail ways' requirements of telecomnmnica tion equipraent 
is being met by the public sector un(ertakings like M/S 
Bharat Electronics, InLian Telephone InC:.ustries, Hincustan 
Cables oi1( Hinciustan :releprin ers. Recently, sp0cial effor-c;s 
were ma6.e to develop nricro1 ave trans-receivers to suit 
railuays' requirements. Inc1.ian Teleph.one Inc..ustries have 
now sta rte6. manufacturin -�his i t;em 1.11ich ·was hi :;h rto being 
importec:L. 

Im_Q.01:i;;_sub__uitution and, ExRort P1�omotion. 
InCJ.an Rai lways are ma:;:ing signific2.nt contributions to 

tho economy of the coun;�ry th1�ough striking ac:;_v2nces in 
import substitution and e::port promotion. All tl1e -::.hree 
major manufacturing units viz., the Chi ttaranj an Locomotive 
·forks, •·.;_;h3 Diesel Locomo_ti ve lforks and the Integral Coach
Fae tory, have cievelopa( indigenous mcteric.ls, componen�s
and know-how anc ·chereby conserved valuable .foreign exchanr>c 

• t:, • 

The import con cont of locomotives manur ac vUrQd by  Diesel 
Loe omo �iv_._, Harks and Chi ttara.nj an Locomotive ·

110:rks has been 
p1�ogr1=;ss2vely brought 0.01vn o During 1973-74, import content 
of an slectric locomoti vc was 23.7 parcent as against 25
p,.-:!rcE;nt in 1971-?c:;, uhile that of a diesel electric locoriotive
1-Jas 26. 2% against 31;6 in ·i:;�1e previous ye2.r. 

Inc.ian Rail1-rays have also achieve( a maJ or brea1· t:1.rough
in recent years by securing e ·port orc,crs for coaches c:.nc. 
o·:.:l1el' rail way equipments. Rue ently, In tE-gral Coach Factory
have exported six coaches to 2.ambia valued. a. t r:s 14 n 1 1 ._,,._• • (.) a_uis. 

Earlier� theY had supplied 113 co2.ches to Tai w2.n Raill ys.
Intldgra1 Coach Factory's qu.otation for t .118 supply of 30

co&caes to Phillipines valu d at &.�.4 crorGs ap roxiMac�lY-
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ha& -�een r.eported. to be ·i·.he lovest. In addition, quota.tions 
have been submitted for the supply of coaches, bogies and spc:;res 
to Sri Lanka, Thailand., Burma 2.nd Taiwan. 

Hup:i_aq Engj_neeri_ng •
' 

' 

In a labour intensive technology as has been adopted. 

on the Railways, employing as many as 1.7 million· regular 
workers, the effective system functioning largely depends

U:,?on the lmman .(;3lement, be it the maintenance technician,

the uorkshop mechanic or the c1ri vars anc�. guards. For an 

�fficicn-;:; and productive utilization of the machinery 

and material resources 2.nd safety in train operation, 
it is essential to identify -;:;l1e capabilities •and li!!li t� tions 
of tl1-:: hum.2.n resources e ngagecl in di.ff erent fields of activity • 
.i3ein0 the single larg(;st emi]loyer of manpow0r in the coun..,ry, 
a.1d a highly sc.fety conscious enter.._,rise, the Indian Railwe.ys
have r0cog,1iseci the need for d.evelopments in the field of
human engineering and. applicEtion of psycho-techniques in
railway 014.eration. While 1 rge inves.rJen·:;s are made from yea.r
to yec...r in the rail way systen and. a.a.vane ement s are made in
r2il'\•iay tecn,1ology, tho efi'ective utilization of human resources
by a systematic acid scientific study of \,he effect of human
psycholo6y in various ficlQs of operation and application of
labour scj_ences to nan - machine sys·vems acquire importanc0.

A beginning in this area i-Ja.s made in 1964, v,hen in 

;Jursuance of the Railway Accidents Enquiry Committee's 
rt.,comnend.a tions, a Psycho-Technical Ce-11 i,,,,as set up to analyse 
c�1.2: c2.usrc.s of raih,ay accidents arising out of human failure 
e.nL to develop aptitude tGst.: :2or selection of staff connected
wi..,_1 sare-�y in railway o..,::><Sration.

Human failures were found to figure prominently in a 

nwnb-er o r·· ilway accidents an ic ua.s ree.lised that neither.

toonnological �olucions no eauc�t�v nd punitive measures

offor a co.mplev solution ·co the prool1:.m of ro.ihm.y accidunts.
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scientifically develope��aptitufe tests are now �rescribed 

for selec·cion of certain categories· of train operation staff. 

Comprehensive s tu.ii es oi j oo requirements perso:1al a - henlth 

fac-i:.ors and pc_;_�sonality dispositions of the e1 ployees 1hich 

made "�;hem susce _;_J"ci ble to va�ious kinds of operational lapses 

ar8 sor-ie of the .fislds w.rie're-researches are ·being conducted. 
. 

' 

Base cl on tl'lese investigations 
1 

orientation programmes and 
psychologi_c&l counselling for staff ar3 orgar1ised with a view 

to orienting them towards healthier modes of i..rork adjustnent. 

In vieu of the importance of human factor in the system 
prod.uct,ivity, i·t is also realised that the organisation 
should develop norms for occupational health and hygiene and 
ageing f&ctors in psychological capabilities in il'.!lportant 
fields of train operation. 

The eff Gcti ve utilization of a large labour force with 
the applicatioi1 of such ergonomic appraisals and development 
of human engineering c�ncepts will augment the system output 
ir.i. ""-·ca::,, C--L dXistance o.f 1,;Hich 1i.ou2.� c ',_1� ,- .1 se i."G□Sl..:n 
unexplored and untapped. 
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Rsview ofTransDort PoJ.ic_y 

The developr.enc2.l stages in :the v2.rious disci1)lines of 

ths Raili-rcys a:ce. too mKn.·1°ous '·o be discussed. f· 1 lly. Hence, 
those stages o:i: development 1,f..n.ich have a d.irsct bearj_i:J.g on the 
Railways h2..ve only been elaborated. By anC:... large wh2.t. has be8n 
clorn=.: in ti.1.e pa.st in the field of 1°aihr2.y technology uas quite 
ap.i: rop1°iate to the less capital intensive requiremei1ts anci.. 

utilising int�.geGous resource_s to the· nmximun 2,nd the:i:·e is 

little scope er ,,.eed' to make any drastic de-i:;.:.rtul'es. The 
quescion may e.ris8 that if all th2-.t has beei1 6.or:.e in the past 
ia on t�1.e right lines, how the present st2.ge w:hi.ch by,no t.1eans 
c2. ·1. be ca:)..le d. quite sa ti·sfac tory

? 
has be en reached. As men:�ione.d 

e2.:rlier, u.nat has gone wro,1g is not so much the technoJ.ogy 
ac.op-cec:. by tI1e REdl1-.e.ys from tine to tir:'l.e 'J·J. t the tr2ns1)ort 
policy of th<) couctry as a ·whole, to 1,_;hich the Raih,.rays 
contributa only in part. This aspect has now assUI!l.ec. the 
;res£':vcst J.m;)OZ''C.GlilC0 in View O tl10 o;i.l c;risis Wtli.ch 11as CO!'l.0 

' 

trJ �.1.G fore du.cL1e the last two years. Placed at ti1e neo.r 
bo"..:to;rr of -�he oil proc:.ucing coun�ri.es, India. 1 s posicion is 
�1y ;:h1n6 but ''J)PY with t1ore tl1.an 8/JrC.:. or ht.L unt1ual 
consur1) cion o;: :.100Et 22 million tonn-as o.r crndP, o:.i.l hc:ih� 

it1;.>orttjG vi t,'1 ":;,.13 foreign exc�12.nge posi --;ion 2.::.rc':tc.y se7crely 

scr�incC. OJ v•- 3t1ar han' 1 consum�tiOh G• o!, ia India

has b�en incrc s.Lng rc.r.)icily and. probably rmcil i'Bs,:er.-c.hc1.i1 
ca:i oe borne "uy country's economy. �-,'hile tl1.e :figure- 1.:as 
6 million torH10S in l960, the figure .tod.ay ts about 2� milliot1 
..:onuc:; giv.Lng i:. re.to of increc:cso of 10% !)or e.ri,ru..rn. Tie major 
ccnsUl'.lGr O t, l..., oil j,)I'Oc,ucts is tl18 tre:.nspo:i:t ind.ustrJ, r.he 

roa& tr, ,s;io1··..: accounting for the lion I s she re. i'..rnong the 
me.jar �rat1s ,.�o.t1:. systens in_thc country, n2.:J.e;ly the Railways,
-�11-3 sea/wc.-t..,nJEys, ro&di-ra.ys anC!. ai_rways, the 1-w.ilw.s.ys is th,3

one noei.2 of tr, .,._ ort u;iich if propc.rly developed can reC:uce
appreciably �he depcnuencc on oil, as the Gt1err;y consUJ'l1)tion 

in ra1.1wa.ys is only about 1/6th and. l/80th as cor.1pared to 

...



-39-

road vehicles a ·1a. ae1..,oplanes respectively 1::J:::r ton-kiloweter. 
Even so, ·che gro .... r'ch of· ro2.d. transport and. ai:r•.-;o.ys has far 
overtaken t:ae gr�vr'c11 of raihmys during the last 25 years. 

From 1950-51 to 1971-72 7 ·che f r2igl1t ar1c', p2,sse 1ger traffic 
carried by ro�d has increasad by 963% and 577% respectively. 
·_,_'he Air•·.iays havE:. regist8red a simile.r gr:,1rth o" 142% a,1d 817;--;
res)ec·cively. Com.p.s.rative figures for ti-1e :c·G.i.h.rays 2,re
only 302io anc� 13d%. Fron t.he se statistics, it would be evid. ,.nt
·chat tne t uo r::o(es of trans port wn.ich conswne the maximum
oil per tonne km, or passenger J.r,.m have grown quite Ol�.t of
lJro�Jo1..,tio'n. to t 1e more ecot1omj_cal railw-ay system. ··ii1ilc
in)rov·n'.:mts 2.i1cl flex:Loility of operation o:ff.'ered by the
ro2.ci trc:L,1S1:.'ort ce.n;."1ot be under-es :imated., the fact 1...,er1aias
thc:·.t a mo:cc oalanced gro1,,rtl1 ·oet ,;reon t�1e roe.c�s 3.tl the rail 1:.'E:.ys
is ess�nti�l i� ihe lirtl�ed oil sup�lies have to be used
for provi0..i..Oi5 the maximum trans)or·cacion in tlia country. l'his
ccJ.n only oe �::..cl·lievec.1. if ·-��e funds pl2.ced c'.t 'd:c c�s)osc1.l of tl1e
rail 1TctYs ars subs tantic,.l y increased., if n�c ::is "'ary 7 by re­
allocation rom a11olm0nts to roaa transµort. A natio□el

poli .y mo.y al:...o ho.Ve to be evol veu. so c:1a-e t. '=' road trc...1.spor t 
:Ls not 811().,J .r:· to compate wi t.i:1 1,ail tr;:i;1s1:ort.; 1-:.s long ,. ::, t11c 
r2.il ·Jays ::..:.'" c.::. )O.blo of' t.1ovi:1.g t 10 tra.ff:Lc � ' �0 ai.1;1 shoul 1.Jo 

�o increase � l: total tra□s;ort cppaci�y and �ake the raost
opi::i:mur.i us .1 C) � ·crie lim±to d resources of o·· 1 aad not to allow
uni.2.1.b.ibj.ted growth of one mocte · of traneport just b"cause of
its flexibiJity of operation and additional convenience.

In thi ,, con text, a reviet,r of' t1_1e p01 i.cy on urban 
. r 

tran8port is a.l['.O urgently called for. At :i-,resent, t11 ,, Gr wt,
of automor;iJ.e transport j_n the urban 2.reas 2.s :Practical 1 Y 
uni.i1..hibitec, • 1'.t1is gorwtl, is not Oi-Uy pJacinr a �erious burd�r
on our oil re:'9 ves but also creating nume1'0·1? ther pi-obler·s
s1:ch as roan bl ')Ck$ on our inadequately d s:.;,.--,ed ro :1 nehnr}·
in the urtan citt=;s, poll 1

-
1-tton, etc. '?h� i�'ost ideal form for· 

liass tra··:i"-:-0rt in urban areas is provtded b.,' the r il'I-. ys 1•ibi -.h
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suffer from· none of t 1.e above disadvantages. This aspect has 

received little attention in the _)ast
5 

obviously clue to the 

heavy ca.)i tal outlays i::vol ved in the construction of a rapid 

transit railway s:�sterr.. Already, however, a bec:inning has been 

riade ar-.c. it i:: necessary ti 1 .t t 1eE;e p:coj ects are given adequate 

::;,rio:cit.- 2nd f:i.nar1cial outlays so that U1.ey could be pu"'hed 

t1-,r0 ug1
- to c::r:.ip1::etion witho ut any further delays. There need 

not be 2i:y fear of labour reduction L:·y going in n'ore and more 

for railway tr? .. .ns:1ortat1on and in fact the rcost svitable 

tec!1nology fron1 t1�e point of vievr of scarce use uf ca:pi tal, 

less of ir--_'o:cts and riaxinw utilisation of labour if: es::entially 

tr- tra,s-,ort syste-:: provided by t1e railvra- tee nology. 
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THE COHING Y""EA.."R.S - PERf:PECTIV.i,s ON TEC?lTOLOGY. 

Moclern science and technology with its phenomenal 

gro,,rth is revo1utionising surface trans::,�rtation iL the r·ore

advanced count1�ies. Automated travel at super speeds. using

new conce-i::its of' r agnetic levitab.on, air-cushion, -'curb:u e
- - . � 

engtne·, linear n otors, cybernatics etc. , are all likely to be
j:·ealised in the not too dic:ta1:.:c_ future. ijo do1.:.bt, given a 
reasonable. tjJ.'e and sufficient resources, it HOU.l d _not be 

. 

. 
. 

outside the capabiiity o� Indian Railways ! technology to 
assimilate t_1ese developments and to catc .. u:_--, wj th t_ e 
advanced countries, fantastic though, it ;'.ay appear. 

But. the adoption of' t1ese super-technologies in t1,e 
realm of surface tra.11sportation is o�;en to serious v.isgivings 
even apart from other practical consid2::-ations. Shou ld 
·available and scarce resources be wasted on research for
develo:;:nnent of such. high s- e eds and for automation w.1ich are
1,ore or less aiDed at nationaJ. prestige rat....,er t"Lia.n in t' e
inc:rea.se of t· e su.rr total Of.' . social happiness? E·houlct we
not ,.. ivert oi:1r energj_es and resource.s for t' e development· in
other fj_ elC:.r w1.1ere tl-ie marginal incr "ase in "'Ocial r ility , . .,.111
be compar.2.t: vcly much larger in proportion to ·1e u.se of'
capital ar-c �:�ills? Should we Pror•ote t1. e uncentration Of'
PJ ocluctio a.:1r:l high sl ills, wl1ic11 will 1 � d to t· e f'or.. a tiu.n
of elite enclaves in an otherwise low level societv? All t'-
are relevarit que�tions to ponder.

. ese

How3ver, for a dev eloping nation 1.-ith an increa -; ,,., '· -L!1g 

populatj o. mid limitationf' on capital a; c' r sour ces

priori ties .rill certainly have to be essentially di.ff er .n t .
.Emphasis will ?:lave to be �n incre2..sing t1� e C'apaci ty- w:i tl:l
·itp:roved labour producti Vi ty a.na. adoption of . ."·l"'ss cepi tal
intensive r er,'!ods • The Corporate P.Lan exercises nou ne,.rly

com leted, indicate that the Indic-n Rail-\,rays , ill have to

can·y 1 OOfi r.ore or goods anc. 50% Ti.lore of passengers by
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the 1 80s. Thj_s enonnous che.J..lenge will therefore, have to 
be met by i..ntensive utilisation· of existj_ng as�ets and 
improvements in perfo-nr.ance. Efforts will have to be concen't­
rated on syster optiJ.::isation in o:Jerations and maintenance so 
that the utili,..ation of assets can be rnaximi. eel with least 
investraent in ca:pit2.l. Higher horse ,power ratings from the 
existing engi�Ls anc. their ir.�]p)roved perforr.,ances will have to 
be atten•pted wj_ t;1 narginal in-puts. Increased pay loads, 

heavj_-3r trains ar.cl. -closed circuit o eration of block ti·ains 
,Ji tr heavi =r horre paver locos, ir::proved track and signalling 
:;yste1 s etc. ,. ill have to be planned. Elect:rificatj_on will 
h2.ve to be extended to cover the heavy dcmsity routes and the 
lines connecti:1.i:-· the c1ajor citi.es. 

Thoug~l increase of s·,eeds is very relevant in the 
context of developing capacity, the capital in-puts required 
are hi;hly dis-pro1..;ortionate. Howeve· , the importance of 
t',e r axin:vm operating sneed as an eff:l ciency index in a 
trar..s'"ort sys·ce:::::1 has to be recognised. Besides, as a leading 
e:r.:.io1 'cer of ra · - 1,ay tee' nology to the developing nations of the 
3rd uorJd, its v2lue as a status_ ""ymbol of tec1-,nological 
prominence ca.nnot p]_ so be ignored. �n this context, limited 
incr�ase of f"'G��f of 1a.ssenger t:�ains at least 'Jpto 160 lw/h 

and goods tTain:-; u, to 100 Jr:.1/h whicl-1 could be r3alised with the 
exist1ng asE ets ar..cl improved caintenance will have to ·be attempted 
This right also perha:!:)s satisfy in part the den ands from 
in<"1•."''i.ry and 1:"isines s. But even this limi_ted increase in speeds 
i.•il1 :Pe.L· se renuj_r-e concurrent developments in improved 
techn.ology in t11e design of coaches, high paver locos, sig11alling 
ar.:d trac. r,:aint0nar.ce etc. and considering t1-.c long gestation 
:)etio0S, suita11le beginnings will have to be made to develop and
it .. _;rove, sufficie1~.tly in advancP., in all S•"'heres Of technology, 
�o t1"at t'-.e p11),!r'Jssive growth in traffic can adequately be 
ca �ered foj . 

In t,,,e real□ of highe1horse power diesel engines, there 
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is potential for uprating t11e horse pouer of t e existing 
di-=;sel engines.- .- te:ps are being taJ:en to develop advanced 
expert:i.se for die,sel engjne uprat�_ng. This exper�ise would 

also pen;,i t valuable imp11ovements in the syst�;y s and 

components of existing diesel engines to yield lower 

consu.I.'.'ntion of fuel and l\1.brica�ing oils an� advanced 
cor·poi1ent servj_ce-life. It wili also pavefueway for design 
of new di.:';sel e�1.gines with indigenous co@petence. In t 1is 

rr1anner � products of DLW and CLW could be te�:::t continuously 

up-dated·and j_n d.ue course they can find tJ.ieir le&itirate
place in the export nar et also.

For im:;_novenents in Electric Tr2.:e:tion, Indian 
Ra-ilways have undertaken develo ment of t -:ie latest hi,)1 
currGnt se ·,1ic0Pductor tee� nology. Re:_Jl2.cer0 ent of obsolet 
eqnipment li]· ·e excitrons and tap c½a.l7gers have already been 
p:r-o:_:)osed to ac1 ieve an improved version of locorioti_ves 
capable of better peTfon:ance. Tl1e .jo19 of conversion of 
e1ec·�ric loco:· oti ves fror.1 exci tron t,rpe to t;1yristor type 
has been Programmed in collaboration w:i.th E:Lectronics 
Cor�o1at101 of I ct· t• Fh b At · 0 l C t n la and r")e _ _, a a OJ.:llC r,esearc 1 en re. 

For "t 1-ie pur:,ose of better start;ng and speed 
control, i_ -1: "---:-s been pr...,posed to adopt c1-.o.:irer tee '.'niques 
ut:i.lic:L-:s t '2 f'Cr j_-cond11ctor tec11noloc:y f'oT - 'Us.

Consic�erat _.:u is also b ,in . .-,; given to ad0}:, �io.1 of clJ op er 
tec�:niqnes for t1etropoli tan stoc��. 

A p·.o:posal t set u, a laboratory for Control 
Ei1gineerinis aro deve.7-bpCJ.ent of c1 0·•1per PU, thyristor 
technOlOf3.f is under consideration. Thjs luooratorv wjll 
develop t•,.,,., neeessary eX'"'ertj_se f r the cte "'i....;n o:f control
s:rster s a:'!d full indigen

_
isation of proc1nc·1;ion technology.

With t' c global pheno1 enon of general ;,rj cG r:i::,e 
m1cJ dif'ficnJ�y in obta;_nint:; scarce r·etals li" � co.:-,per,
serious ef'f,)rts are being r".ade to min:i.r1 ise it8 u�e:. '1hr e 
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phase ir1ci_uction motors whicl" are r-:uch cheaper to manufacture 
and which utilises nv.ch less _copper are proposed to _be 
introduced. E:0,y�ver, t1.,e s, ccess of these ind1:ction motor�(<>

wouJ.d be lin.lrnd 1:,i th the s1..1-Ccessful developmei,;lt of thyristo:r 
a.nd its 1:1-a:r..ufacture wit ii1 t�1A count:r:r. Prel:L.111:inRry wor_k 
in rega::i.-d t,_') t11e forn1 of: developn ent of single phase to t'--.ree 
phase convertf'.-r 113.s been talren up in collaborc.tion w:Lth Central 
:�lectronics· R.0.gi11ee1•ing n"'search Institute, i:'ilani. The 
tec1-i.no=1.0gical success in this fiel d will open 1ip new areas and 
t"' :- r_,anufacture of· locomotives wi-c,l, three phase ind1...iction 
r,ot1rs, ca:1 t�,en be tal(en ff • 

:'he Inc�ian Railways a1�e actively e21g::-1.gGd in studying 
the feasibility of utilisH1g a.l..uminiu;.a catenary and contact 
\-!ires in place of copper catenary an_d contact w:i.res in general 
use a,c p:t'eseri_t. Preliminary trials have E'ho� p:�01:1j_se and 
'•e-1ce large sccle fie l.d trials over 100 track-lcrt have be en 
�n-opofed. If t·- 388 tric1ls prove succe_ssful, a major· break 
t· roug�'! would b9 ac::.feved. 

Ia the fi..,ld of si�nalling also sophistication 1s 
.1eL1g ac',ieved J - t· e c1evelopnent o:f Automatic Warning Syste;1s, 
oute Ee1ay In+:.e:..·loc!�:i ng, axle count:rs, cab sj_p;nalling etc. 

L71 col \abora tj on •vi th the Electronics CorDoratio of India, 

2:1a't.a Atonic :!:ie.se13.rc1, Centre, Tata Institute oJ." JcmdenentaJ. 
Research. and o ·.:1�:..· Natio:1al Institute_s. 

Several.. st,,1c1ies ar9 co11ten::.)lated on development 
of optini satj_on and maintenance technologies. These will 
'-3,,a".)le builcl:i.no 1.L of t1-i.e expertise a:-id know-ho1-1 to improve 

, 
. 

opera·::.1011 and r;ubstantj_aJ.ly increase capac1 t�- therel"Y • 

Alo- 5 wi':.-,, tho basic progrc1.r1r:1e of impl'ov'3!"1ants and 
inpO•_--gtiorn, t·1.'.J.iY1ine; prog11A.1Tor1es for all cate�:ories Of
1orJ'.'.eT� 11ill be r;i,tter pted to help meet t1 e den aJ-ids for the 

im rove·l s 1,ill� a·-a adan-cation t� c ange in tec .. mology and 
ophistication:-,. Diversification of production of vital 



-45-

compo!,en.ts and. proliferation of servj_ces in r:;;ore labour 
surplus areas a.:ce als·o planned. These policies wi ll provide 
the necessary mobility for worlr�rs and thei.l' retrai ning for 
better jobs. SirnuJ. t aneonsly efforts will be made to encourage 
a11d maxinise the acce-:-.tabi li ty of j_nnovatio .. s on t. e part 

O:f the labou.r force, t 1·.us helping economically desirable 
c:1 anges. Policies uill also be initiated to secure more 
productive ecp1oyment for people with fu.l� freedom of choice 
and maximllill security against. loss of income. 

Concurrent efforts at in.novation and mai.1-power 
d�ployme1:.t in 2ll t11e fields as discussed earlier shm ... u.d be 

able to promote t11e growth of capacity progr2ssively and 
economica7.J_y, suf:ficj_ent to disc' 0 arge_ th2 onerous responsi­
bil ities ,:hich t:·1e Indi&"l Rail uays would have to shov.lder 
in thG fut·1re. The coming years cay not, t1�erefore, witness 
any revolutioi:-12.�r changes in Inc'..ian R2.ilway technology - yet 
rm·mrcii:ng t'1ey will be and equal: y exciting tr,e ta.s1� of 
fas17 j_oning t''"e exi.sting sy8tei·1: for va.stly supe1 ior perfor,:-ances 
by sophistic::-.ti6ns and innovations to erstwhile technology 
wit,'� least in-puts in ca�Ji tal. 





CONCLUSION 

From th� brief .. survey of t,-, e various stages of tec!mical 
dei."elo:;:r:i.ent on Indian Hail ways it uol.ld be observed t;i_at 
though the initial ted,no1ogy in tbe various fields was by and 

large imported fro111 the advancec. co"untries, it was a
selective approe.ch an.d h1e technology suited to t .. e available
ta.lent resourc.es tc &dapt, develop an, innovate for the
specific requirements was or.ly···preferr.edo Bes2.dss, at every

stage of development the railways nave consid'3red t. e - '1cal
reSQl.ll:'res and t'-,_e prevaj_ling social and econori�c conclitions

in choosing tJ, e · appropriate tedfuology and sophistication.

This fostered the simul tweous gro1;rth of var�d.ng technc1 Jgies
and co-existance oi diff'erent. levels of' sophistic tion to 8'li t
t11e different n _eds of tLe loca.le and conditio.1.s of evelopment
s�'reac:l. ever the lengtl':1 2.�d b·ceadth of t1-:i.e vast cub-conti!1e::t
whic11 the rail way net-woik has been able to serve. Shri
Jawahar Lal Nehr1:1- had once stated i'our country 2.t t�1e present
moment is a ve·ry mixed counti31 a1·most every century is 
reprerented in India; from t, e stone age in whic1

1 some trj_bal3 
live, you may say, to t1e •iddl,9 of the 20th Century. We have 
atoLlic energy and also we have cow dung11

• NRturally t_ e 
development of technology cind sophistication ui1l have �o 
embrace a wide and mixed s ec·�n1.n to suit tt.e different stage., 
and conditions of progress. 

T 1e .fact t;1a.t the ado�Jtion of such· a tof''mo.loeic� 1 
approach has yielded rich di,Tidends has been 3ppl3r de.,,.,onstra.ted 
by the g�- · :plary nanner in uhich t1e railwa.:rs s!1ouldored th"'·�r 
responsibilities time and ag::1in in lrneping the natio. 's
lifelines flowing during tin1 es of grave c:-isi.;;, c-u_c1 os t e
Inda-Pakistan wars and the sever, drau3'1t conditions. F 1.rt1-, 1

in all t ese cases of development of technology eitl er
'1.vholly i .. ligenous o:r by adaptation and innovation' it C s

been possible to reach a level of ex ·erti e in so!l'!e casas,

even much hj_gl1eT th.an that available in t11e advanced
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countries. Such was the. case wit',., the· development of steai11 
traction in the 1930s and as it exi-c:ts now -in certain sector�, 
particularly in t:L.1e _.fields of electronic trac�( recording and 

processing of data
,.
, :i.n the exploration of track/vehicle 

interactio?i, so esser1 tj_al 7 for introduction of higher s:i:;ieeds 
7 

opt_:_r-1isation of tlqe design o:f track/vehicle, maximising sa.fet 
5 

comfort, economy ai.vid technological elegance and longitudinal 
and impact force::, on bridges, due to -tr,e introduction of new 
types of traction etc. In t11.ese as well as in severaJ_ other 

fields of research it has- -been possible for the Indian Railways 

to actively P rtici: at-e wj_th the Internaticnal nail way Congress 

Association, Eco.norr.ic -CG)!Timission for Asj_a c?-nd Fast East of t::e 
United tat ions ( ECAFE) ru'1d otri.e:r World Organisations. By a!ld : <_:·< 

large the te::::hnology as adopted has been a:r�)ro�Tiate 2.nd suited 
to the t::i.lent and genius of the India..'1 nation enablin the 
developnent of tne railways in the right direction to catch 

up or even s :i.rpass ti1.e advanced nations. l'fore or less 
successf:..11 has also been the contir..ued efforts to integrate 

the deveJ_o ment of r2.ilua rs I technology uith the main strean: 

of India I s Sd.entific progress and establish ·r;1eaninEful 
col�.aboration with the leading scientific and technologj cal 
institutions in the country in the field of innovation 2.nd 
sophisticatj_on. 

Indian RailHays have always been tne largest 
employer in the count-ry and has :,•rovided gainful eriiploymcmt 

to millions of persons both (:irectly and incl.irectly t1,roug11 

supporting incJ1. .. :stries. The scheroe of ex·riansion and grow·r,h 
has be�m plaJ1nec1 with suitable diversification of production 

and ex:')ansion of servj_ce::; t0 get the maximum potential for 
productive employment. Continuous efforts are also made t 
improve the si:j_lls by retraining and t 1us enable far r,ore 
gainful and swarding et1ployr:ent with much 1rore security 

and social r :;:9oct. 

Weither in the development of the Indian Railways 

nor in the adoption of its teclnology has t1ere been any 



mot.ivation by n,axj_mization of profits as in tre conventional. 
industrial sector. Though.· t·· e early st,ages of development 
was characterised by t}:i.e need for· social and political 
integration 9 the later stages have been fashioned to provide 

for the ba8ic infra-structu+�e for ·econoi;1ic dP.Velopr.rient of the 

· country.- Ra:U1·rays
1 

in fact
5 

have been ii:istrl>:ental in t1e
balanced economic growth of the. various parts of this far fl u._n.0
country and :for large scale incr8as8 of t,:e orrplo}"!Jrsnt
potential. These aims and objectives still rer.,ain unc a"1.cr cl

and in the pursuit of new tecr.nologies or in the develo :rn nt

and innova.tion .. of exj -sting technologies to m et t:1e _resh

chal1enges in t11e national growth 5 these very ideas a.rid

perspectives have been ke t in t,act. T:1us eYery stage of

development of technC)lcgy ei t:1er by transfer or by indig::mous
growth has been appropria•i::ely chosen to minimise t_1e use of
capital and to provide for iTore and �,ore job opport · .. ities

Particularly for better skills ader:;_uately sup_ orted by training
and retraining progra.liu:nes to improve tne sec_ r:i..ty and socal
values. 

The expertise and know-how bvilt up over t,e years, by 
the Indian F-ail ways has be ,n shared f're l. w· th t'Jc ot 1er 
nat1ons of the third world in their 0.eve.J.opr.1entnl ef'.fort 
In the Eiddle east and Afrj_can countries, Indi 1 Railways 
have been able to offer tochnical assjstruce in th�ir 
development P!'ograii.'li• ps. In t 8 F9r �st 2.lso t10 In::1.ian 
Railways ha..'e given E!A'Pert guidancA to 7haj1and., F:1ilJ.::.pi'.es, 
Indoneoia and other coln1tries and in some cases assistar:ce 

-has also een chanr ,ll ed through the ECAFE. T :e aut' er hirise
had the privilege of advising t11eECAFE on the Tra...'1� Ac ian
Rail-Way - a i raj ect Of grandiose concept of linl-ing Eur Pe

and the Far F,ast by an overlan railway touching all the 
:important 

_
c mtries enrouta. This wjll form c1..noth�:c imro -�ant

co�mercial :a.nnel and develop t e hinterluqd col'1mu.1ic8cion

bet,..,een the various cotmtries a.."1.d be a boon to some of t,1e
land lock-ed nations. 
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Indian eQuipment, coaches, WE..gons, etc,,have also 

been interna.tionally acceptea. as technically and ecoriomic8.lly 

competitive and e�1joy a Jarge export mark8to To help the 
export p:to::notional policy of thG Government and to x•ationalis,t]e 
the e�::t0rnal technice.l as.sist .nee programmes a.nd organise � t n 

on a stric Jcly comme:r:_cial basis, recently a special Consultency 
Organisation/ Rail Inc.ia Technical and Econonic Services 
Linited (RI':!i'.'E.8) have been formed. ·which with the backing of 
the knowledge and eJrpertise 0

-0 the Research Designs and St2.nd2.rds 

Organisation and Indi-an Rail1-Jays 1 would be able to offer consul tanc 
services in all fields of rail rays' ope�ations, engineering and 
management o The birth of �his Oreanisation sym.bolises the com:Lng 
of age of Inrlis..n Railw�:Y technology and -its ;formal delTu.t on the 

st2.ge of International Consul t2.ncy. 

All these and the visions of the railwaymen for the future, 
can only come t:'l.J.e when the people in all walks of life are 

able to contribute to the all round prosperity of the ifationo 
ltlithout a Green Revolution, it is not possible to achieve a 
-Technoloeical Revolution. The bas13 for technolo_;y has to be
provided by our land, the farms, the rural comrrn nlty e.nd
untapped ger...ious and traditional brilliance of the Indian
society� As a pre-reQuisite, it is �o�t essenti�l that proper

inputs are given to the agricultural soction and cottac;e

industries and a bulk transport systei:-i er:ibr2.cing even the remotes·· 

areas for efficient transportation� If· this is done, in the
not too distant future, ue vDuld. not have to specificalJ y look
for any 1 alternative techn0logy 1

• Hew technology in abundant
moo.sure in every f icld of human endeavour will be born out of
this country 2nd from the genious of tho Indian nation aD
witl1 the sciences, astronomy, mathematics, geometry, moc.Li.cines
etc D in the 3splendont past

., 
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