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Introduction

It is universally reccgnised that the lives and
Prosperity of nations as of individuals are increasingly
dependent on scientific discoveries and technological
applications. The inecreasing exploitation of man's
resources by science and technology in che 15th and 17th
centuries paved the way for the industriai revelution in the
Yestern worid. Wiile the free VWest greatly beanefited from
the econonic progress due to the industrial revolution, the
bulk of the population of Asiz, A rica and Latin America
udcer colonial domination, wers denied such exposures and
the little Progress they achieved ca e as fall outs fromn
the tecbnology transfer from tvhe {est by the ruling nations
melaly _or sirate ic conirol ang econo~ic exploitations

Slace the turn of the century science and technology
have beein groving at a revolutionary pace and have widened
the g p between the advanced western couniries and the
Geveloping nations of the "Third World". Though nost of the
latter countries hav® &ttained in ependence and are able to
ai tate. their owﬁ pdlicies, they have beenl able to aake 1i tle
headvay in bridging the awesome gap, 4part from the scarcity
of capital and educational resources, the extent of institu.
tional cost of scientific..research has augmented so steeply
that fer all put the largest countries the promise helg out by
science apng technolosy for national well being greatly
excseds the resources wiich can be pPlaced at their dispcsal.,
In spite of priorities being imposed and c, e measures
ad ittedly saken to increase international coop raticn in
this regerd, rational policies have joy yet been {ally
developed w.d many o- the developing countries are still
in much the same pooT Circumstances as ever before, They
are, thus, not able coO Participate fully iti the m.rch o
Sclen ey, mien in the famous words o Jawaha L 1 Hehru, 1ls
menkind's gre.test enterprise today.



-2
Ho Goubt to achieve gquick progress, technolozy transferg
are beilg atte.pted on an ever increasing scale, Lven co, as
adaption, appiication and assimiletion uith assistence by
reseerci have lagssé behind, they heave ot osen able to
generdé e economic Progress anyw@ere neer TO anticipations.
Gerious doubts heve, therefore, been cxpressed in the recent
bPast tinzat feilures and short-comings i T.le prosress of
cdeveloping countries are cue to the adcption of Viestern
technologies alien to thelr civilisation, culture and
economic millieu. Vith the repidly increasing population
nainly rurel, the majority living near stervation levels with
low standards of health and educuation, most of the developing
countries cennot be eibPected to be benefited Dby a technology
with its patently avowed aim of reduction of labour and
Gemangs on high skills. Unless,; tecimmology can be sguited
to the unique features prevailing in each country, such as
its resources; traditions and other values, it can even have
a hamful effect on development. 1In any cése, the transfer
of mocern technology from the advanced countries curing “‘he
past few decades has not mece any appreciable impact on the
economy of tne developing nations, much less generateq the
economi~ progress sufficient to reach the stage of tg e-orf
to a golf-Geveloping economy. What has been achieveq in the
inwussrial ssctor has only resulted in the creation of
encleves in an otherwise stagnant economy &nd & Separate
A dards of livin, but far

elite enjoying much higher stan
eir unfortunace brethpena

renoved from the majority of th
It is, therefore, but natural that the present
dlstressing economic conditions demand a de=novo &pprajsal
of the ethos o technological inputs relative to the
achievements, 4n ingquiry into the compatibility of the
various technolpogies with tile prevailing social’and economic
millieu and tne extent to which they have been lndigenised,
adapted and innovated to the changing patterdd of development
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The emergence, therefore, of the school of thought
that developing nations have to seek alternatlve technologies
4c accelerate tie growth potentlsl. is i evitables This
sciool maintaine t at apart from adaptati nal mea.ules
for successful application of horizontal transiers of
technology, atterpts should be naae to systematise and
1ategraue loc 1 experieice; ex”ertise of traditional
Praciices and kunowl~d e and syatnesise the iadigenous
U chnology clongwiti the appropriate trensier technology
0 yield the maxinun oenexiuse They attribute the failures
oir technulogy transier to the lack of exploitation of .is
emRpiricel ¢e haoloyy locally.developes by yearss of practice

o

ad trediticn ana concitioned by the pr vailling environmentse.
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To some eXteat these are no doubt valig thesis perticularly
frorn the peint of view o lorge populatiorg of unskilled
labour, the recuction in 1hose strength is the main emphasis
in all Wesiera technology. But the welfare and gainful
occupation o. this illiterate and large mass of population
1s @gssenticl to plain the neealthy prosperity of any
developing nation. There is also merit in thz coutention
that when choosing technolegy the conventioal tests of
maximisine profits, sioula not be tne criterion and that
echilevemey or optimal efficiency with riuimal capital

né B.Ximisjpg labour should be the objective. These ere
O course, Jjapc._blie objectives and hive to be give. cdequete
emphasis in future Programmes ~na pelicy formulatious. ‘’ut
the pasic malaise app.aws to be the inability to previde

(v

the gecesser.y investments  or ievelon ~nt or

agricultyre
end 4, o tecnnulObiunl inputs i the

rurcl sector to vhieh
mog . ! -3
C of th. cocatry's Popul “ion belongs, &1y scCheme .oz
GCOI’IO“I' e 12 . . - ) . b .
MLC cevelopment; BY W&V of incustric 118ation or

dev ren - . .
eloprensy o paturol resources; cennot be sustai  d wicl out
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zn adequate strategy on ths food front. With un
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to paucity of i .vestmenis in other
of economic Ercwtiic

A4 global cstrategy on the fooa front and adefucte
international cooperction to ware off ‘hunger from every
querter Will be essenticl if the task of participating nore

eruitfully in the exp<nding world economy is to be made

resources be mohllised in

increase in internsl and

casier. Thea only can adeQuate
the industrial sector., With an
exoernal trade ant exploit tion of raw materials together
vitn larse scale lnvestments in

the agricultural sectar
tlesg countries will be able to

promote a policy of total
employnent and increasing economic well-being,

It has, therefore, to be realised that there arc
ctors pertinent to the widening gap in development
psitweell the more advanced &énd unuer developed countries
thousn the inadetuanies in the adoption of technologies

other Ta

and their methods 01 trensfer and adap%®tion no doubt, ape

clso relevant inhiditing perameterse Our excnination op
t..> causes of e present econoric malaise. however,
searciing they might be, have perforce to acknowledg

%€ these
ilimititioas and Perhaps the most reelistic aprroach woulg
pe & discriminatory adoption of suitable technologies yhich

could vhen t1 . nsferreq, £it in with the exlstiug technical

and soclologic-1 conditio. s and could be assimlated by ol
adapilve resec cp ane engineeringe. Such & Selective Q4option
of appropriate tespnology to meet the needs of the countyy

h s b.2n of perticalipy gignificance in the case of Indjian

Railweys, the bigzest of tne public sector undertekings,

®0 000,



and has proveu 1Ts acsquacya
s was discusse . earlie~, the

was confined to the Westerin ccuntries and was n
.L
l
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to infiltrate tc the uaaer develioped navlons UiiCer ccasni.a
3 the Tizetd

occupstion. Indla wzs no eiception to thls a.

ever industricl and technolcyg
ver a vast country rike India,

o3
JalSTes

o
naturally necessitated a strong industrial supporiting
tura, which, conscsCucatly, also grodially develo

reilvay system of India cana, therefore, be truly consldered

as the fore-ruiniter of medern industrialiszsation as 7S

precicioed vy warl Mari even towards the close cf + e 19th
century.

T - - ay - N .

o coudt, the r ilways were first introduced in the

country by the nritish; primarily ror s rategic co.trol
security,; ecounomic exnloitation and for providing
famine relief, “he railwuys in Incia, tharcfore, did not
exert tio same spread effects on tae nctiocnal economy as
in Europe or -mnerica. Nevertheless theiir benefits have
been consicderable., Politically ih ey have contributed to
unification ane consollidaetion of the country ara economi.-
c~1lly they have provided the necessary novdility of ncn
and nmateri.l and the basic infra~structure for a balanced
growth ol «ll sectors of econony. s an indistry they
hove the largest potei tilal for provicing prodictive
employment cirectly ox indircctly through ancillarvy
industri.se Yet again they were thoe moin cn-innels to
procmote soclcl and cullural intercourse in vast hagesnt
of varying iGeologies, c¢ifrering traditions, customs ani
Manners apg a multipiicity of languages ~nd 1ialectse

The Railways heve thus a predominant influwe ¢ in
many facegs of nationsl endeavour and suy indep - ahel sis
/

cea co®
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into the present economic malaisc Will not be complete #ithous
« scrutiny of every zspect of raillwey activity ana cevelopment,
Howeve , as exnlained later, the technolesy by ¢rensference

or by indigecnou
by and large cn the correct linese
the technology and developrent o. Railyays but

5
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development at least in the Failiays has been
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et is leekipne
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so much c
the matching develcopment in obuier areas o activity notably
ii. the agriculitural _iclde.

hlso in consicering Railway tecinology, the backgroung
of Reoilwayis iastitutional develomment is of s cicl
sigiuificence. The Rellways arc only cne of the four ain
modes of transportation, the others being tie roadways, ain
transport and shipping. Tne Railways werc boria out of the

PR

steem-locomodéion tuchnology, long before the fircst nctor cr.
or airplane we.s dcveloped, and were immediately chosen by
all the countrics of the world as the prime mode of transport
Tor bulk carriage of goods and long distence haul of bo*h
passengers aila go~dse. Kven today the stecl~tlicol over the
stecl~rail is the most econoric meails o. transportntion.

Bven if this tractive systom with stecl-whesls on r 115 yag 4o
be discovered only today; it wold have SEL11 been hailed oo

: . 7 aenking ' s
one of the greatest acaievements of maukinde There ig tans,

- ) - A mar
no euestion of «ua alternate technolosy O IR-1WAFs nor gny
choicg 1left to apny country O adopt any iocal or eriPical

~d
. . - i1 coneti .
technolosy as an slternative to railuey locometive fqu y.,p)

surface transport of gooGs ¢nd people in the ¢ .2edest a, g
MAs.  foicicnt woy. The tecnnololy of Reilr.ys is thus,

ullique ang not belonging to any porld ordera
of "altern. ;¢ technology” for railways, We C«f At best gphip)-

Jhen g talk

of aiternative adoption of indigenous empirieal technology
if any suited for the manufacture o+ varions Tallwey
eompon -nts €:Ley tractiony Po jer packs, transmlssions,

Suspenc<ions, track components, signallin, ana safeiy gevicese

08¢0 0¢e
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The concept of Malternative teciinolozy" for adoption by the
f a clear definition.

O

Railways is not, therefore, capanle
As @ mode of transportation, it had to bz the techanology
it was .evolved and developed in its lon, history cf

s
140 years znd is the appropriste technology with its
Loegrate itself vith

—

i v.ense value proved by its capacity o ir
the socio-economic siructure of every county. & 28Ve,
therafore, in this context to analyse end ldentify the basic

traansferg of appropriéte technologies «nd introduc tiol o
indigenous/alternavive technolbﬁies invelved in the stage=~
vise Gevelopmen™ of railway technolegy oa the Iadian
Railviyg,
Eevelepnient of Gechnolozy on Indiagnﬁa*;ng3

The Indien Reilvays toGey constitute isia's largest

1 the world's fourth largQSu system with a route
{ilometreage of 60,149 comprising 30,226 im. of Broad Gauge,
25,497 lIim of Metrs Gauge ana 4,476 kn of Harrov Gauge. We
run aoous 10,800 trains every day carryinz over 7 million
passengers, 0.55 million tonnes of goods serving over

7,0 0 railyey statiois spread over thie rast country. The
grovsn of this erormous net work of reilwey lines bezan

121 years ago when the first trein in the country stean.gd
off on .pril 16, 1853 carrying some 400 passen,ers onh thg
histeoric joiwne' from Bombay to Thana, Duriag t! csa

121 ears, the -ilways' system has not only expanded
elormousiy in its route kilometresge but also has unier.cn.
a series of davelopments in all spheres o technology
keepblng puce withh the changing economic end socilal neads

of the coultry. Broadly spealting, the developments on the
railways cai be divided into two eras, the pre-~indepeadence

and post—independengeo

a 0080



s _

Pre-Tndependence Era

The first significant stage of this era was the
progressive growth of its network. Ianthefew decades that
followed the first train, several railway'systems grew up
all over the country, each governed by a different menage-
ment with different groups of consulting engineers,, all fron
England, fLach railway planned for the particular needs of
its oun terrain and traffic recduirements, resululng in a
multiplicity of gouges and wide variety of locomotives and

olling stock. La the beginning of this century there
were as many as 175 railway administrative units in the
countrye. Waille the growth of this net work wo.s somewhat
haphazard and it was mainly intended to meet the strategic
reguirenents of the British Government, the spread of the
network did, hdeVer, to a large extent match the econcmic

and commercial needs of the country. In fact, based on the
itions then prevalling, it may not be possible to gueueat

nG
many alterations 1n the alignments chosen for that network.

O

As the traffic over the réilways increased,; the
disadvantages inhereant in & haphazard growth bescame apparensy
standards and co-ordination created serious
rbpgirs and waintensnce of

and the lack of
prouleLs in. interchang reabllity,

rolling stoek. Lov

oA E L he 8boVe nroblem:
era began with the reallzat n of G Oblem“when the
rious thought to bringing about

Government of lndia o
co~ordination and'stand&rdisation among tie Verioyg r'““vav
3 O ]'_'r')'u e o
systems which wesre otherwisc & llO“ at ﬁ rather
hapiamEsdy t111 them. An organissilon XHOWR Ag the *Indian
set up 1 -

Reilways Conference Associatnow' wae 8 ? R 1803 %o

1 ati O
enforce suel co-ordination and standardlsaion. By j994,

alf of the Poute nileage of the Indish Railways was broug ght

h
andes Goveramen® eontrol and the functions O the Ingian

Railway Gonference hssociztion becams more ef fective,

LI B )

next important stage in the Pre-independence
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Simuiteneously, & systen cf entrusting +he respoasipility
of laying downl standerds o high level ‘'gtancardisation
iccinlines was also intreduced in
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@“mber of 5*“aaar s committees for Cecrrizge
, Sridges, Signalling aud
ifications, au” &le€trical and th e
Inalan Railways' specifications w s issued ia 1922, Lnother
organisation called the Central Standerds Fric

was set Up in 1930 in Delni for P i

cations, tender documents etc. Fo
0l railway tecinnology was also underteken i
€SO vien in 1931 a Dyramometer Car was procured £oT tesiing
locomotive performence and this was Followed by the worik ou
celeripination of track stresses, _emmissible exle lcads,
pPernissible gpeeds Tor differcent types of ralling
&na impact effects on track and bridges in 1835e

stock

Thes » dovelepments enabled the Tudian Rallway

Personiel tc deveiod the necessary expertise ©o mana e a

large “a11wfy system 1 a co-ordinated w2y and «lso lal’
the founlefions for an upsuirge o, desizn and iesearzh
actlvitles imzch was to follow in the pokt-indepéndsence cra,
t other significant stage in the pre-indepeniznce
ere vas tae introduction between 1925 and 1225 o clectricz
tracbion »nd ausomatic block signalling thoug: on & liriic
zle in the areas around EBoa ay end Madras, Till thoa tha
iron horse wes che only source of motive power and could
meet the limibhed ulremct o3 of the tra_fic in the no.e
or less gtagnant economy OF the couniry It was howevel:
reelised ghat in view of he growih of industries n T
Bombey ang fadpas, this MOGe of Lraction wag no J REET

adequate for meeting the growting traffic p~cuiremects

setea®
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cre pewerful and more efficient system of
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trzction was ndica*ed. This stage of developuent waich
set & pattera for the future growth of railways in the

endence era was particulerly significant as

U
‘ndigernously evaila le resources of €
electrici~y prodiced in the hydrc-electric Projecis.
In the prz-independence ere, foreign rule had,

no doudt, « resirictive influence on the growth of technolegy
in the country., Vithin these limiteticnss; however, it can
-i¢ tnot the v ricus steges in the development of the

o’
0]

S
ilway network, as alno the technolog,y adcopted,; though

3
m

impcried from Bnglend, were by and large duite approvriate
to the social cnd economic needs of the country and also
leid a substantial foundetion on which the railiays could

Geveclop in the pest independencz era,
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Post~Independence Era

There was & great upsurge in the couatry's economic
and industrial activity in the post-independence era whicn
generated an unprecedentea ademana for rail transporte The
Railways as a king-pin of the national econom” #mre called
upon to meet the new challenges. They were, howsver,
ill-zquinped to meet this demand as the economic Gepression
during 1930s, World War II and the partition of tie countr,
had seriously impaired the railway system. The gigantic
task of rehebilitation, re-construction and modernisation
was taken up soon after independence and during the last
2% . decacdes the reil@ays saw a series of developne..tal cha zas
and went through practically a technological metameorpho, ig,.
The achievements were brought about in a planned manner,
through implementation of & succession of five yezar plans
commencing from 1980-51, The period of five yje s _or a
Plan has, nowever, bcen found to be rather restrictive and
the Reilways h-ve in recent years formulated a long term
Corporate Plan to serve as a base not only for thae current
fifth plan bu*t also for the future sixth and seventh plang,
It would be interesting to review the various stares through
which the railweys have attained their preseit stage of
technological growth and whether these were the most
appropriate to our conditions,

The first task before the railways was to Gevalop g
mechenism for effective transfer of technology and its
adaptation and indigenisation, The limited efforts in thig
Girection, which culminated in the ormation of the Centra)
Standards Office in 1930s were woefully inadedQuate %o ne t
the demands. Quite apart from the multi-dimensional problensg
created b the various sizes of the railwey networks and tre
varigty at number of track components, locomotives, rolling

Stock and signalling eduipments in use, the Indian R 1lways
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had to equip themselves to assist indigenous manufacturing
industries and procuction uaits to develop intra-disciplinary
self-sufficiency in technological know-how tc conserve valuabls
foreign exch-nges The Central Standerds Office vhich was then
headquartered at Simla had therefore To be exdanded and a
separate organiscétion known as the Reilway Testing and Research
Centre (RTRC) was created in 1952 at Lucknow for uadertaking
applied recsearch, providing the basic criteria for producing
new designs and testing of »rototypes. £s a rTesult of thesc
developments, the Indian Railways reached thelr first most
significant stags of this era of attaining technolozgical
maturity and indeperidence from foreign technology 20é¢ 1y was
then possivdle 1n 1955 o dispense witi: the servicec of iessrs
Rendel Palmer & Tritton, the erstwhile technical consultan

to the Bailway Board and Governmen’s Railways. UWhereas the
Central Stendards Cffice undertook the functions rciating to
design and standards, the RTRC furnished the principal
criteria and parameters for creative evolution of new designs.
As ‘Research, Design and Standardisation are iutimately
linked, the CSO and FIRC were finally merged into a singls
unit known as the Research Designs and Standards Orgenisats cu
(RDSO) with headquarters at Lucknowe. The setting up of this
unique centralised organisation vhich now serves all the
technological needs not only of the Indiar Reilways but also
the supporting industries in the country and mary other
developing countries in the world, was an important landmaric
in our progress. The success of our technology transfers and
achievement of self-sufficisncy in all fields of railyay
developments arz essentially due to the eStablishment o RDSO.

Many are the steps token to PIeSCIVe and rogier tpe
dynamic character of the Research Organlsction of tpe
to ntegrate it into the mell stream op tpe

Railway o
country's sciengific and technological activitieg &nd to
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protect it irom isolction anéd graduel atrophy. Continual
exposure to cutside research enc scientific institutions
and progressiv: cooperation cnd participetion with them in
many fields &s becen ensuredes Several problems ere fa.med
out to suchh of those institutions 1hio have specialise
talent and resources in releted fields and full collahora-
tioin is extenczd throughcut tihe study for icdentification
o. methodclogy and programmes of evaluation. Furthermors,
research activi*ies are kept uader high level surveilleace
ana guidence from outside scilentists and tecbnolog*sts
througn periodical reviews by the Central Boa.d of Railwey
Rescarch aund its Sub-Committees with its membership drawm
from top renagemeat executives of prograssive industries,
Scientisis and technologists from liational Leboratoriess
Universitics and Technoiogical Institutez. In pursuance,

VS0 has bee a2ble to sustain a high standard of development
0 technology to achieve near self-sufficicncy on the

Indian Kailw_ys and hes also helped export of technology
to developii.z countries of the third world.

It is most essential that for any futurce develonment

Of the reill, y system one should no longer lock ferward
to outsiac help in choosing the appropricte technologye
and agaia ihe assessment of the most suita 1le .techoology
based on indigenous resources and talent has &lso to ¢ 'Oﬁtiﬁuoug
in the rapidly chcngl g industricl siructure/sciencs and '
techinology in the world. With these ¢ jectives Hie ED7), i,
its nilnetecn Ycars, has developed a large ccnoingent o
well tr.ined technologists in various disciplines «nd 2iso ko
concopmitant sacilities. In the contex: or . rapidly
chanesing rechincloglessthe alm Of staffing the Orgenisati o
has peen to provide young enginesers who are equipped w.-th
a deep knoyledge Of the subject and suf“iciei t experien-e

in the field, witn capatity for continued lear +N8
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- P 4 . L. v ammeaiately
throughous tieil careerlry Laltisl uLil wLub o ome obsorate
i 5 : LU w0 2 s
usable armoury of techniques which may soon

) - ~ormance of various
" The study anc evaluation of the peri©

technological systems, making new designss 1mprévf??nts aadL
indigenisaticn ar. the main tasks of this orga?lsabfon apart
from the variois other no less important funcﬁliiSN}nL
optimising the utilisation of existing assets, Eroducts and
technology. e
v an integrated study

Every new design is preceded b .
a current technologica

and assessmens of the world knowledge @i o
Co . . ~d by decisions
development in the field, This is rollowed B3 sions

! f e . . the design is to
on the level of sophistication upto vhici ©2€ ¢ g

gues are held

be attenpted indigenously. Significant aialo .
zona

G . nologists
with outsiGe research organisations, rechnoloB-5v=9
. b 4 nA PRI R

rellwvey administrations, productioi units anc incdustries
.

tifying

L -

etc. for cross fertilization of ideas and for 1den
and defining the various parameters., 1n many C8ses, en,ineers
are sent out tc study the salient features or fOI training
in the countrl ¢ where the product has successfully been
evolved and auo, tede

‘n &sses. meit 1s also ma e of the capacity of the
indigencus inc .try and trade in meeting wvith the specifica-
tions 7or the nes desigas and for indigenous mauracture,
proper communication is, theréfore, established wilereby
regular consultatious betwueen the designer, the menufacturer
and the users are continuously fostered and effective liaison
naeintainede.
The mapuf&cturing trage 1s helped excensively during
the initial devefoDMent by inspections, on +he spot
Suggestions for 1UWProvemenyg with proper feed backs maintaine

besweell the inspector ang the desig pith this system of

leTls

asese
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involving the designer, ~ the manufacturer and the usar in
the design develcopment stege with & tareg-way communication
wvell establishea, the #DSC is abkle not only to drvelop new
Gesigns successfully but elso help in effectively shoricning
the gestation period,

It is in the field of track that 12D has been able
aavelop alternative

to attemi ¢ .arze gcale ovation%-ts
technologies a.d adopt empirical technologies. Preshressed

concrete sl-z2pers and elastic fastenings are a few of the
exdnples of improved technology being develcped by ERSO

with indigenous resources. The develspment of elastic
fastenings suitable for Indian Railway <©Track has been

9]

significzant acnievement of lccal talent and this
resulted in substantial saving of royclties Lo forei-n
Pirms and importss

The Indian Railways can take legitimate pride in
the development of cast iron (CST9) sleepers of indigenous
design using local resources and empirical technology with
avail~ble piz iron end cmploying a large nunber cf workers
in smAll prowuction units, which are more in the nature of
cottage indistries. Producing a laich tonnes of &leepers
annually, it invoives only a simple empirical technology of
cast irou makin,. £fven thouizh other types like steel ang
concreive sle2pers have been extensively adopted in othker
countries, the Indian Railways have continued the use of
cast lron sigepers except on mest important high speed
and for welded track. CST/9 sleepers NOwW cover ec,,
track on Iandian Railways,

routces
of the
In the field of modernisation, the RR2S0'g efforts
heve been for achileving Quality and adgeouate standards o
safety with less capital intensive alterna ative technolosi g,
orienteqg to raximising the usa of the large u ® illed
manpower aveilable. An example of this is the Measurer

aeess ®
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Snovel Pecking. The use of machine technology to obtaln
better duality treck hes been limited to the importent tiunk
roucese End.2sis continues on non-lebour reducing methods
and effort is corntinuvously eimed at improved technologies using
petter skills and performance. The MSP technidue affectively
uses availeble m-~apower in & scientific manner and gives
better Quality trec. resulting in improved ruaning duelilty
anG cxieunded service life. Riicting labour is vehrelned ang
adapted for betts. s ills wnich has helped to - ke the
employment more rewarding and wore sociclly velueble.
Simileriy, track maintenance is also systematic Ny
improved by continuous monitoring wi.i the help

of indigetiot~1
manu actured track recording cars.

velopment of ©r K-

ailwvays has helped nnfg
only in ushering in the era or higher specds but also in

measuring~technology on the Indian

utilising aveilable assets to the mexirmm extent and achioving

better stander_ s of meiatenance, leading to lesser detericia.
tlon and increas.d life.

Systemetic research oa rail-vheel interac ion is

lso in
PTogress in NSO .nd a Track Recording.-cum-R se=Tc

Cor has
been indigenously designed and developed for this Purpose Tt
will De interegting to note thet a statistical approach will
be attempteq for correlating vehicle performance With frack
defects. Vign the help of tinis Track Recordihg -cum=Resgareh
Gar realiscic {olerances can be evolved for track maintenance,
«s also standerqs for desien ana monitoring the Performance orf
tae vehicle sugpension system leading to better WEilisation af

ex18t1ng assets yith progressive improvements tO @Vaileble
Skills -
In &1l these track modernisation schemeSs ViZ.,a‘option

of prestressed cuncrete sleepers, elastic fastenings’long
welced track, Llreccted Track Maintenance and Measured ghovel

Facking, atc., tue emphasis hcs peen to continually upgrade



-17-

the skills of the wrkers towards gradual sophistication
aimed &t improved quality performance for meeting the
demands of traffic. ®Rveir the chinge over to mech~nlsed
maintenance on a limited scale so far attempted has not led
to any unemployment problem. This is achieved by advance
planning of training of existing personnel in the higher
skills required s¢ thnt the same men are absorbed in

higher grades for handling the sophisticated techniques.

In addition, it is also realised that this leads %o
greater Job satisfaction and better motivation and greater
involvement of workmen in the development of improved
technidues indigenously as is evident from thh eno o ¢
response from the lower levels o management «nd inspectors
in the 411 India Track sSeminars freduently org nised by the
Institut on o Perman ntway Enginoers (India),.



~18-

s in the Develo ment of Traction

Ancther significant stage in the pog ~independence
era 1s the progressive change in the mode of traction.

mentioned earlicr, except for & smell length near Bombay

As

and ladras, the old mode of traction cver the enbtire relilway

network vas with gabean. There is no doubt that from the
point of view of utilisation of locel sources of energy, th.
use of steam %traction 1s satisfactory

so long as it can meet
the requirements of

speed and hulk traffice

In fact, for more than a 100 years the indian
Ra2ilwvays operated almost exclusively with stean tractions
Eerlier a large vari

oty

ety of locomotives wers piaced in service
but with the establishment of the Central Stendards Office
ana further research and studies carried oub 1% w@s pocsible
to evolve standard designs with superior performance,
improving thermal officiency and using even very inferior
grade coals, Towards the later years, Indian Rallways werc

in a position to export expertise in steam tractlon to even
advanced countricse

Though the steam %raction thus had the distinctive
advantages of having a well established indigenous base of
design, menufacture end maintenance, it could not meet the
exacting demands of thz incrcasing tpaffic including he .vier
loads, extended runs ena less servicing time in the post-
indepengence era, notwithstanding the various improvements
Progressively introduced in the ipdigenous designs. There
vere inherent limitetions of moving gimensiol s which
restricted boiler cepecciiy and hence locomotive horse povers
On 2ccount of the rigia wheel base formed PY side-rod
coupling of riving exles, a limitation is PL2ced on the
numbeT of driving axles. This limitations together with
that Of axle loagslimited the trective effOTt Of fhe

locomotives It requires frequent wetering, fire cleaning,

9eg 000



03ling of se eral exposed points aind coeling. There is 1lso
need for adjustments and repairs at compsratively short
intervel , As a result, a stear locorotive cannot operate

on extenced runs and ceven on the run, the number of servicing
2lts and cervicing times ere highe. Dynamic augme t on the

=y

riving wheels of a steam Jocomotive, arising from pariial

0

balancing of reciprcocating masses, is large and this linits
cut 100 km/h. Ste.m looomotive

o)
e to the guality of coal and, ith
Fal

=
d<

i
s sbeed potentizl to a
performance is vulnerabl
the prevailing element of uncertainty in the Yvality of
co 1 recelved from different sources, ils sarvice reliability
cennot bz adervately assured.

From the operating angle, the use of dlesel 2.4
electric traction increases the throughput capacity of a
section because of better starting e.fort, greater accele~-

raticn and deceleration, better average speed arnd batter
hauling cepacityy saving in time on loco reguirements
(coaling, watering and getting steam pressure etc.) and
hence greater avallapility for work. This enables to
some oxtent, elimination or pestponement of investment on
€XPensive line capaci®y works, such as doublings,
Dieselization or electrification of a lorg seciion also
relcases a part of the line cepaci%y and the wagons thaot
would be otherwise required for running of’ trains,
carrying locomotive coale. 1In order to meet t.e heavy
dem nds of traffic, the Indian Railways had, thererf cre,
no alternative but to switch over to movre efficien® modes

of *traction such as the electric or diesel locomativea,

Electric Trachiqn
ren compared to other forpg of tractlon., electric
traction reduires @ higher initial outlay but jts tordng

expenses are 1oWer. The savi ngs in WOl‘ki"lQ‘ e nees
Outveigh the increased interest and depreci vi0n char es
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if the traffic density is suf.iciently high. “here the leve)
of traffic justifies the initial expeaditure, railwvays bY theip
very neture are well edquipnad to make full use of electric
enerzye Ln other modes of tractlol the source of energy heg

to be carried around on the engine, thereby adding to the

total load. On the other hand, electric tr ins can 4raw .
energy from the national power grid system.

tlectric traction has other advantages toos It
utilises energy which originates either from hydro-clectric
sources which are persnniel or from ther al gtations which
use low grade coals or nuclear material, for which adefuate
reserves «re indigsnously available. The electric eRergy usegq
for electric traction is less than 3 per cent of the total
generated in the country for industrial, agricultural &ad
other purposes.,

Indigenous crude oil meets only 35% of the present
national demengd and its availability is expected to Giminigp
to a smaller proportion of the demand in the future. Cost
of petroleum is also rising and it is b .coming scarce N the
international markete. The pace of electrificaticn is,
therefore, being accelerated.

After the limited introduction of electric traction
on the 1500 Volts DC system in Bombay and Madras areas in
1930s, electrification 4id not progress further for some
vears on account of the second World War and the unsettled
conditions vhich fcllowed ite. Indion Railways took up fox
conslderation electrification of the ‘suburben lines 1o
Calcutta area in early 1950s and electrirication of the main
line betwee Calcutta and Mghalsarai followed shortly
thereaf teTe . . this time, techiuological advances made it
possible to Use a nigher voltage of 3000 V DC, with
consedquent redUttion in the capital and operating costs.

A part of this scheme vas, therefore, executed 1 the

eo oo o0
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2000 V D7 gystem of *“raction,.

Th~ early 1950s raw very importatt technological
developnents in the field of electric tractic a
Primerily due to the efforts made by the French Hational
- o]
(9} &

Railways (SNCF), a new system of electric

»)

T

T 25 XV AC at the ccommercial freduency of £0 cyc-2s5 P

second was developed and it was found that

not oaly was cheaper in capital and running costis hut alzo

v s euperior from the noint of view of locomotive pzrictmiue

Afcer an assesc ent of +he suitability of the nev 5 stem for

electrification under conditions obteining on the Indizn
wecizion was taken in 1956-57 that all future

on schemes on Tadian Railwsys w uld be

he 25 kV 50 cycles system of traction. At

prasent ovar 4100 route-km corresponding o nearly 110CO

track-km have bsen electrified and about 209 of .ae toteol

evocuvei on

goods traffiec hauled on Indian Railwe -s is moving on
electric traction. It is visuvalised, that the Brozad Gaupe
trunk routes connecting Delhi, Calcut-a, Bombay and Madrés
and some othaer sccticns, covering another 10,C00 s, w13
be pr zressively bro ght under lectric tr-ciion over +.¢
next 15 yveadrs. =

¥ 1le the AC system o. tracticn has been adopied for
all ne- schemes w dertakel since the 1950s as mentioned ap .
Y

L

and the DC electrification carried o t carlisr in *ha M

2l '1I“\ ]
N )

and CzalcuttA areas hasg: been coverted to the AC svstem to
racilitate integrated cperaticon, it wac found thot it

1d not be ec nom’cal to convert the electrified

Sections
the Bombay area from the 1500 V LG sys+em to +tha AG

wou
in
system, ousilering the large asssts already in on-rat oa.
Ceptain 3chnological advances which have talkep pl ce ir

the DC gysbtem of trectlcn, have therefore been #ntT duc &
into the installatiend in this area, When new s'bstations

ae B A& e
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had to be installed to asugmeint the power supply system to mect
the higher demands consequent upon growtn of treffic, silicon
diode rectifier sets have been ins%alled i. lleu of the o

ich used to suplly t.e 1500 V power

rotary convertors C

locomotives an& electric multiple uwnit stock in the carlie

Gays of clectrification. A few thyristor inverior sete are

also undar installation in some o® thase substaticng in the
hat sections to pump tack into AC network the enerzy

regensrated by trains descending the ¢ eeply graded gnatse

Ia the initial stages of the major clectrification
effort frem 1230s, tiae Freach Nationel Railweys were appointed
as technicel consultents to the Tndian Reilways and the
designs for the fixed installations, power supply arrangeneints
as well as roliing s tock were nadge out under their guldances
Most of *the eduipment anl rolling stock had to be imported 2s
neither the know-how nor the capacity for the menufeciure of
these cquipments was available in the counvsys However, the
design expertise has been built up in the railway organiza-
tion and cesigns for fixed instellations and pswer sudp. v
arrangenen’ss for new clectrification arc now being made out
vays

by Indien Reilwey engineers in cons itation with the Reil
own Research Dasigns end Standards Orgenisation (RDGC) at
Lucknow, Designs for electric rolling ¢ tock ars also now
being made out by ED30e. Capacity for masufacturing the varloug
equipments reduired for clectrification has @lgso been bulll
up in India as a result of an active developmental affort by
the Railway &lgctrification Organisation and RDSO hand in hang
with the Indian inrdustry.
Digsel Iraciion

Since {icsel traction requircs the use of oil tiich
is a scarct commodity in these days of oil erisisy it would
appear as though this moce of traction is unstitable for the
Indian RailwaYSe The fact, however, is tha®% diesel traction

e e o o0n
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as indispensable to the Indlan R2ilweys
TS o come as elactric tractio.. As mentloneC earller,

-

1

<

d
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tric traction is capital intensive and the fired
p

telletions 1ike overhead transaission lines, together with

| =
]

n
the »rovisi A e - iene]l fecilities teke tive to
tile provision cof necessary signel fecllitl
executes With the present conditicns of rescurces in tae

& introd i tri 2 . n &t be al +
country, jntroduction of electric traction mey b L be adle to

] 3 ! ' P T Y3 ' .. B = e o

Ieep pace with the traffic requirements and acoptlon o
Glesel traction for meeting the repnicly growi g trefllc
requirencnts is therefore inevitables

Diesel traction requires dicsel oil, a substantial
proportion of which is produced from imported crude. How ver,
in contrast %o electric t-action, cdiesel traction ce. D
i-.’lt_’:‘OdllCed S(Elec"L‘;i’\.’elffj1 in suceessive stgpg, embracing more
and more goods services, as the traffic builds up, On
congested sectvion, the change over of even a few of the
heavier long distanc . goods trains to diesel operation cAn
bring ebout sufflcle.t rel
investment on electrification and/or doubling and other lire

aid help to defer heavy capite

capacity workse. If the actual volume of traffic falle balcw
anticipaiions, dieszel Jocomotives can ve swilched over at
shor% notice to other scctions where they =2y Pe reduired,
This feature of flexibility with cdiescl aepneration is an
imiortant considerativn when treffic is bui?ding up in Stagag
and changes in Ghe pattera of traffic have to be expected,
Accordinglys in the change over from steam traction, the
approach has been to st..rt wit. diesel traction and then
introdice 2lectric tractio et a stage when the optimnm
traffic density for elecctric traction is reached.

V. in line diesel traction was introduced on Indiar
Railyays 'OF tic first ¥ime lesc than two decaras ago. dth
no previous exPerience of such traction, it wos cons derad
Prudent to import diesel lccomotives from de -n & le so reces

YN I 2 4
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with their systems well proved for the type of service auly

envisaged in Incla.

.
o

i elicbhi lluJ, Accordingly, 1t wes deciced to patitern

dissel traction on Indian Railvays on American ?rﬁCticc. An

ag “itional advantage in adopting Americen pracilce wias that

0
=y
0
1)
o
4
l—l
0

American dissel locomotives worked with clectric transrissica
and produzcvion facilities for this type of trancmission were
alreacy belng established in the countrye.

With due regard to the fact that the dlesel locomotive
is a sobhisticated high precision machine ~. fa Alilar - ‘
to Indian Railways, it wes decided to estadiish dissel
operavion eaad facilities for meintenance and manufaciture cf
diesel locomotives in stages that would lead to & plenned growsl
There were in fact meny important stag.c in the technological
aevelopnentse.

Initially batches of key personiacl cotncerned with
operacinn, maintenancs andi design of diesel locomotives were
regularly sent abroad, to familiavise themseives uith
practices andé problems in their -respective sphares. These
personnel proviced the nherd core of *echnology, in establishing
anc. extending c¢iesel traction, In orasr to orieni Zorsonnel,
who had switched over from the stesm tracticn as also new
entrants, treining schools were set up in dlesel locomotlve
centres, In this process of Gleselization tiic Indlan Rallways
achleved a superior and sophisticated technological trang.
formation without in any way affecting the nalance Of man
power Utilize ion in the eerlier steam traction stage.
There Was o 555 of emPloyment as g consequence 2% on the
contraryy UnG r yell planied ‘reining proprammes, the mon
working earller on gteam traction were treineG end absorbed



for operaticn of diesel
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in higher skills in high
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Subsequently, for systematic examination cf
and provlems conhected with operation and walutenance of
Giesel locomotives and effectlve dilgsemination of tihe results
of such examination, a Diesel Maintenance Group was formed

on wiich the coaccrled zonal Reilways were redr sented. RDED
was intimately associzated with this Group and it served as
a clearing house of diesel hechnology that was obtained from
Toreign sources or developed on Indian Reil mys thomselves.

After -aining some experiencp with mein lire traction,
the Railwey Production Unit (D, L.,.) at Varanasi was set up.
Concurrensly, RiS0O also organised Service Engineering to
monitcor diesel locomotive performance, in particuliar .erfor-
ance of critical systems and corxponants. ©On the basis of
feed hack from the field, remedial measures in res ec% of
service defects attributable to design inadeQuacy £ v
Indian conditicns were also initiated,

No vy with the benefit of two decades of inte. s’ .
experience in cdiesel Jccemotive operation and maintenance
and one decade of locomotive menufacture with parallel
design activity in RDSO and the two Production Units, I aian
Railweys have acquired maturity in the snhere of DRiesel
locomotive design as welw.s It . ay be mentiohed that several

Fal

nev designs of Jocomotives have bsen developed for spc ir1c
service ra@ irements making use of the well proved enging.
transnission, ancillary systems incorpor ted in the 1mD0r£cd
locomotives which are being indigenously produceds Cne sueh
design is already in service and prototype of another e
been completed. /

¢ 1ce its inception 1n the early fifties, the progr ss
of intro iwction of diesel traction has been Very rapid and
today over 25’000 route kms have already Dbeen gi selised.

As at Present, tie Indian Railways are using ¢1- the *nree

- P
Rl S = e = w e~ s

* Diese] Incomotive Works.
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mcdes of trachion and still maintein a fleet of 3,880 stoaam

In 1950 ~-51, steam traction accountnd for 8 ner cent
the traffic and electric traction for the remaining 2% .
In 1972-72, the shars of steam tractioa in Irei ra_Tic
aropped to 25%, with diesel tragiion accounting for 5275 1.

i
electric traction 23j. Besides, a large num er of 11 poriant

Mail and frpress treins w re heuled by ciesel n7 electric
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locomctiveg. 2ven vith re
e to revert back ﬁo gheam tractio. 1% "ny signf
cent ranner. The enly eppropriate court? of action 45 to
the pace of electrification and to proiuce rora
electrin Dower by installation of increasing nu.eer of therme
and hydro-clectric statinons, and also pursue the cc.mercial
feasibility of converting coal into oil/electricity by sore
modern proccsses like macneto-hydrodynamicse.
:fagnzto-nydro~dynanics appears to be o e of +1e
very jmportent tecino.cgical devclopments wiich offers larpe
scope for exploitation by India. I% 1s a new ficlic «nd ma-
form a valrable “alvernative tcchnolegy® in the context of ofy

-

crisis Wl th the considerable talen’ available 1.t Iustiz,
tes of Technelozy and o
possible to davclop this technnlory with indlgcenous re sotilceg,

ther research insuitutions, it shouig i,

.

This will help in furthering the e.ploitation of _oecally
available row wmaterials and growth o fursther technological
talents vwitrin ihe country. Tike pucleer technols iy

fully developed, perhaps very little dependence on foreign he-
Or assigtance would be necd2d for f ol recuirements



stages of development in Signallinge

Railway sign
trai sportation for improved line cepacity ¢
T4 brings into she system scientifie

nalling is @ prime reGuire; cnt ~or ra’l
anG <2 e
a1d techno-

operation,
for better opsration and s&fegu .rds

logical cpplicatiols

against accidents. Thus, this discipline providsas wicde
fields for mdimentary technoleg as well &s mOs% sophisti-
cated eléctronic and semi-conductor tecinology whicn .Tre

apa of immediate exploita’s on to meet the Pailway's

needc

+here was no interlociin. between

In the early years,
Mam al met..cds

the poiants and signals ci betwve n si_n&alse.
of padlocking the points were in vogie. It w@s in I.4ia
that the first ever developments tooi place In th. interloc..
cking systems wnen i 1294 Sheyv iere intreduced on the
North ’‘esteri Railwey. Mlectrical transmissic of keys wae
subsequently developed and early in the present ceatury
cabin interlecsging was also introduced. These ezrly teclh-
nological developments in ©t. is ©i2ld were ahe d or AR e
kestern cocuntries and even thcugh the Railways inllzzsn o
started with a ia, of abo t 23 years such d=2velopments

Wwere mada possible by the utilication of indigenous talen
and resources with a vi w to impr ving thelsystemn
Further improvemein’s tcocok place followine the Pirst

World dar, in the torm of track cirevits and *“rain contpol

circuitse
Bombay and Madras regioas betreen 1925 and 1935 say ~he
introdu.*ion of automatic block signalling aad peue-

poi ts by electro-pneumatic point maehi ol

The electric suvdur an traffic establisiaqg in

Operation of
- ; vas realised early thet invest.ments in s'_ allin

ang ccr unication syswtems on the Railways would co1si-

. ]
derably increase the line capacity by speeding w. O Cra-
tion and thus reduce largsrv investments ip j.cre sin,
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the line canacity and rolling stock. In the post-
independence period, therefore, the signalling and telecolu-
nicetion system was considerably expanded and medernised.
Irprovements in tie standards of interlocking, route relay
interlccking at some o. the major terminal and junetion
stations, multi-aspect signalling, tokenless block working
angd Centralis=d Traffic Control were also pre_re-sively
introduced,

Many of these innovatious and adaptaticns have resulicd
in reduction of delays at crossings and cverall travelling
time of treins and helped in more trains being dealt with
on some of the caturated single lines, deferring tie nnea
for doublings. Blectrical track circuiting cn .est running
lines is a ste® %towards achieving improved cafetve

starting -vith telegraph vorking at the end o the
last century, the post-independenee era also witnessed
coi1siderable expansion of communicaticn facilities, MI ard
subsequently, micro wave multi-channel communication systems
tere inigroduced on a large scala. T forts are a2iso oi hand
to minamise the reQuirements of foreign exchange ia these
ventures, as for instance replacement of copper fcr counduciLors
with steel-reinforced aluminium coaducgors and develobment of
indigenous electronicsefuizment in coliaboration with indi-
genous manufacturersa

The field of signalling providcs enormous scope

for development and sophistication. The deveispment is well
planned with nrogressive training imparted to the supervisory
staff and worimen in these sophisticated fields with the

result that the existing manpower resources are fuly utiliseq
in improved and .ophisticated meihods of signaliing and
communica*. n technology. Thig apprecach has helpsd In building
up the Decessary indigenous capacity to ad2P?® and absorb some
of the latest technological innovations in the flelg of

5808



signalling and telecommunication. The sighalling a.d
telecommniceation researcih labora ories in 2DS0 arc also
engazed in develoning further indigenous technology in
theiv anplied research programmes, in close Zlalsch with

cther research institutions in the countrve.
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coasists for the most - ast of applied ressarch Wit Just

e e 2

enough basic raessarch that is necessery ©o support Zi. 1o
N . ~ - . A

an enviror:ent of scarcity of cepital, efulpment anw

c 5

meteviel Iescurces, attentlion is focussed 01 optimun
vtilisatlon of avell ble assats

locomot ' ves, rolling stock, etce, s0 as to lessen the strain
on limited vational rssources and a% the sane time neet

the growing demands of trafiic,

U4

Unézr tae ii2tional Sciencs and Technology Plen, the
railwey research is aimed at developing areas of science
and technnlcgy vhich can contribute 4o efficacy and ecoaony
by optirisation as first priority. Research projecis are
thus direcied towards the increase of throug. put, so as to
meet the g”OULH trans»port needs of our ec nomy and to p.ovide
bettar and faster service to the travelling puslic witaout
the need for substantial investnents s

£n imporiean - achievenens by optimisation techrnolicgy
is the introduction of highsr speeds and the PRajdnani
Expresses. FElsewhere. as in Japan ..nd Burohean countries,
higher speeds have been attained with substantial iovestments
in track and rolling stock. Mostly, new lines to stringent
parameters are built at enormous cosgt for the purpose.
Such a capital intensive approach s beysnd the capacity
of develoning n~tionse. The_maintenance standerds of existing
tr.ck and veaicles were monitorzd cver long pericds anc
criteria for rain“enance and riding comfort werce develoded.
Optimal utilisation of existing 2ssets with improved Methods
of méint nay ¢ and highen
substantial

speeds were achieved Wifhout any
vestmeilts in sitrengthening the track gtpucture.
Some of tll€ developing natlons ir Asia impressed by Indian
Railway's achblevements, invited Indian Railway engineers

o o8N
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to conduct the necessary feasibility studies for
increasing speeds on their railway systemse.

Planned track renewals on high density routes,
use of released materials on branch lines, reil joint
welding, reconditioning of worn out Broad Gauge steel
sleepers for use on Metre Gauge are some of the techniQues
followed to,increaée the service life and optimum utilisa-
tion of existing materials and assets.

Towards Self-Surficiency.

The next important stage in our developmental
activity is a concerted drive towards self-sufficiency
and import substitution. Railways were one of the first
undertakings in India who mace systematic efforts to
acnieve this -goal, as a resul. of waich we have at present
reached near self-sufficiency in practically all our
requirenents of materials, equipment and rolling stock.
Stean agﬁ Blectric Lgcomotives.,

Production of steam locomotives in India at the
Chittaranjan Loco Works, i.e.y C.L.4. commenced as early
as in 1950-51 and the annual production targets (168 steanm
locomotives per year) were evein exceeded during 1959-60,
Diversification of »nroduction oommenced in the CLW from
1.61 onwards, when manufacture of B.G. electric (25 kV)
locomotives was undertaken and this was followed by
Production of B.G. diesel hydraulic shunting locomotives
from 1967. The production of steam locomotives in C.L. {,
was graaually tapereq off and discontinued from January,i97o
and simultaneously the production of electric and diesel
shunting locos was stepped up.

The manufacture of traction motors reduired for .
elecitpic locomotives 1S also undertaken at Chittar njan
LOCOMOtiVe Works e To meet the specified requirement o
W Stern Railway, 29 KV a¢/1500 V dc dual voltage locomotiv
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has also been designed and its prototype is nearing
completion stage. As soon as the prototype‘ié‘proved
in service, series production would start.

After gaining some eyperlence in diesel traction.
ntch imported dlesels, a Production Unit was establlshed

(DLW) at Varanzsi to manufacture ALCO family of‘englnes

and locomotives. DLW commenced assembdling with imported

loconotive components . in 1964 and became fully operatidnal

in a2bout 5 years! time thereafter. Production of Metre
Gauge ma2in line diesel-electric locos was also started in
105069, '

In the manufacture of diesel electric locomotives,

-'s own contribution is about one-third. Another one-

ocrlra for electric transmission equipment is contributed
* .
by BHEL @ d the balance one-third by several vendors in

sunlic and private sectors. DLV serves. as a clearing

u e for technological guldance for the last -group of
veoaorse An important aspect of this activity was adapta-
si.n of design, material specifications and standards

suit indigenous resources, without detriment to
-.tivlonal effectiveness.

“.

KX w{' b4 3
The Integral Coach Factory, Perambur(Madras)
‘enced prodquction of passenger roaches in 1955-66,
J atopting the most modern design, the I.C.F. produces
ig. v weignt skin stressed, all steel welded coaches
. tubular design with anti-telescopic ends to ensure

su.ety and comfort of passengers. Originally planned

f r ".c manufacture of 350 Broad Gauge III class coach
sn.1lls

er annum, the I.C.F reached the target production

8lnce then the production has been progressively
c-easel and jits present capacity is 750 coaches per year,
1 _facture hasg algo been diversified to include various
vy -s of broad gauge and metre gauge coaches and electric

-_— . - — —— ey
- — - ..

. e e eam e e en -

#Bharat Heavy Electricals Ltd.
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multiple unit (EMU) stock. In November,1956, a separate
furnishing unit was also added so that the complete coach
could be assembled in' the factory.

A part of the reqQuirements of passenger coaches of
Indian Reilways is met by Bharat Earth Movers Limited,
Bangalore (B&ML), and by Messrs Jessops and Company Limited,
Calcutta, both of which are public sector undertaking.

BEML have capacity for production of 300 broad gauge
coacnes per annum walch is being expanded Tor the procuction
of 400 coaches per annum. M/s Jessops are manufacturing
broad gauge!DC EMUs along with conventional metre gauge

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

Freight Wagons.

=%

The manufacture of wagons is a nighly developed
industry in India. The reQuirements of wegons both for
InGian<Railways and for export are met mostly by the private

sector inqustries with railway wor shops also supplementing

the sanee.
A notable development during recent times is the

substantial growth in the demand for special purpose wagons
b the industries, which are being successfully designed ang
nenufactured indigenously. Over the last decade, considerablg
inprovements in the deslgns have been mace in the provision
of Cuntre Buffer Couplers, higi r pay loads, better suspen-
sions for increased speeds and ¢ompressed-vgde brakes for
closeG circult operation, etce.
Newr Produ tigon Unils.

Ra%lways have or some Gwime been considering setting
up factories for magufacture of balancing eqQuipment like
tractign motors for electric locomotives and wheels nd axles

for ro11ing stocke
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*ith The progress of e1,e(1-itrj,f‘irﬁati ong relduirement
of electric locomotives has been steaGily going up but
without matching capacity for the manufacture of such
locomotives, the main bottleneck, being the availability
of indigenously menufactured traction motors. ' This
shortfall could only be made good by import, entailing.
a heavy drain .on the country's fgreign_eXPhange resources.
Ls for whecls and axles, Durgapur Steel Plant and
M/s. TISCO were origin@lly expected to meet the,railways.
requirements of fhese items. But in practlce they were -
unable to meet more than half the requirement, the balance
having to be imported at a heavy coste

Preliminary investigations for the setting up of two
plants for the manufacture of tractiog motors ané wheels
and axles were completed during 1972-73. Necessary capital
investment decision has since been taken. Collaboration
agreement with & Japanese firm for. the traction motor
plant has been signed. For the wheel and axle plant, two
agreenents are envisaged, one with a USA firm Ffor the
manufacture of cast wheels and the other with a Czechoslovakian
fairm for axles. These are in the process of finalisatione.

Railwaeys are making an all out effoxt for developing
i.cigenous capacity for manufacturing the sophisticated
signalling and telecommunication equipment required by the
various modernisation schemes mentioned earlier. In recent
years, the railway workshops, particularly Podanur Signal

orkshops on the Southern Railway, Gorakhpur Signal Workshop

on -he dorth Eastern Raillway and Mettaguda Signal lorkshop on
the South Central Railway, have been developed for enabling
maiufacture of electric point machines, signalling relays,
point coitactor units,; tokenless blocks insttuments, balels,
electric signal maciiin s,y ete. to progressively eliminate
taeir import. Some of the eQuipments have already been
successfully Mamufactured and supplicd to railways,
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Steps have also been caken to meet the lncreasing requirements
of safety equipment like automatic train control anc axle-c
counters by manufacturing them inclgenously with the technical
know-how ¢evelopec within the country.

Railways' redquirements of telecommunicetion equipmant
is being met by the public sector unceritakings like M/S
Bharat &lectronics, Iiacian Telegphone Incustries, Hincusten
Cebles enc Hincustan Teleprin ers. Receatly, special efforcs
were mece to cevelop microivave trans-receivers to suit
railwvays' requirements. Indian Telephone Incustries have
now starvec manufacturin this item which was hi:h rto being
imported.
Impore. substitution ang &xport Promotion.

Incian Railways are maiing significent contributions to
the economy of the countiry tarough striking advances ia
importc substitution and export promotion. All tine *nree
mejor manufecturing units viz,, the Chittaranjan Locomotive
dorks, “ihe Diesel Locomotive Works and the Integral Coach
Factory, have cevelopsc indigenous matericls, componznts
and know-how and thereby conserved valuable foreign exchange.
The import conctentv of locomotives manu:iac.ured by Diesel
Locomociv; TJorks anc Cnittaranjan Locomotive works has been
progressively brought wown. Jduring 1973-74, import content
of an zlectric locomotive was 23.7 percent as against 25
percent in 1971-7s, vhile that of a diesel electric locomotivye
was £6.2% ageinst 314 in tue previous yeer.

Incian Railways have also aciileved a major breai tarough
in recent years by securing e -port orccrs for coaches anc
osher reilway eQuipments. Recently, Integral Coach Factory
have exported six coaches tO Zambia valued at Is.14.871 laihs.
Barliep, they had suPPlled 113 coeches to Taiven Railv ys.
Integral Coach Factory's Quotation for t.e supply of 30
Coicanes to ppillipines valu & ay fs.z.4 Croresg ap roximacely
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has ween meporsec to be +he lowest. ITa addition, quotanions
have been submitted for the supply of coaches, bogics and spares
to Sri Lenka, Thailend, Burma ené Taiwan.

Human Hnginegring.

1]

In a labour intensive technology as nla@s deen adopted

o

e I oF

on the Railways, employing as many as 1.7 million regule
the effective sysiem functioning largely cepends

udon tie humein .elemedt, be it the maintenance technician,

the workshop mechanic or the drivers ané guerds. For an
efficicns and productive utilization of the machinery

ané material resources anc safety in train operation,

it is essential to 1dentify the capabilities and limitations

of tne humen resources engeged in different fields of activity.
Bein, the single largcst employer of manpower in the coun.Ty,
aaé a hignly sefety conscious enter,rise, the Indian Railweys
nave recogihilseda the neea for cevelopments in the field of

auman engzineering and application of psycno-techniQues in
railway operation. Wnile 1 rge inves.mens are made from yeer
To yeur 1n the railwvay system and acvaincemencs are maae in
reilway tecaaology, the effective utilization of human resources
by & systematic and sclentific study of <the effect of human
nsycholosy in various fislds of opération and application of
labour sciginces to man - maenine sys.ems acquire importance.

A beginning in this area was made in 1964, when in
Pursuance of the Reilway Accidents Endquiry Committee's
recomnencations, a Psycho-Technical Cell was set up to analyse
¢ilz causes of railway accidents arising out of human failure
eénu o develop aptitude tecsts Tor selection of staff connected
wi..l safety in railwvay operatione.

Humen feilureswere found ¢o figure prominently in &
number O r ilway accidents an i; yes realised that neither.
tecnnologlcal solucions NO edcucat iy nd punitiV@ mneasures
offer a complete solution to the problem of reilway accidonts.



scientifically cdeveloped apti tests are now prescribed
° ation steff.

Tor selection of certeln categories of trali oper
nersonal a . health

Comprenensive stucios of
anc pcersoinallty c¢ispositions of
to various kinds of oparational lapses

faciors a tha e ployses imich
mace them suscestible
ficlds where researches are hcing conducted.

are¢e some oOf tihe

Based on these investigations, orientation programmes and
Psyciologicel counselling for staff arec orgaiuised with a view
them towards healthier moces of work adjus

trnent.,

to orienting

In view of the importance of human factor in the system

productivity, it is also realised that the organisation
should cevelop noms for occupational hsalth and hygiene and

2geing feactors in psychological capabilities in important
fields of trein opereation.

Tne effcctive utilization of a large labour force with
tie application of such ergonomic appraisals and development
of human engineering concepts will augment the SYstem output
in socas, oo exiastence of wuich would cllaecdse Ten in
unexplored anda untapped,
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Review of Transpert Po

The developreancel stages in the verious disciplines of
ths Reilweys ars too num rous "¢ be discussed £-1ly. Hence,
those stages of develeobpment vhich have a dirzct bearing on the
Raelilways neve only been elaborated. By anc large whait has becn

gone in tae past 1n the field of railvey tecihmology was quite

m

c
d.ropriace To thz2 lscs capital intensive reduiremeuts and
utilising indigetous rescurces to the mazimun and there is
little scops cr need Lo

quastion may erise that if all thet has beeﬁ cene 1n the past

pat

is on tae right iines, how the present stage wiicin by o eans

1 b2 called quite satisfactory, has been reached. 4s mentloned
eerlicry, wnat has gone wrong 1s not so much tne teci g
acopved by tie Reilways from time to time but the transport
policy of the country as a whole, to walch Tthe Rellways
contribute only in part. This aspect has now assumecd tne
grescest amportance in view o the oll crilslg whnich has come
to tae fore during the last two years. flaced at tine near
boitom of the oll producing councries, India's posicion is
£ay “hing but " 2)py with more than «/3rc of he. snanual
consurpslon of acout 22 milllon toanes of crude oal beiag
importew witin %az foreign excnenge posision &iTeady severely
screineG.,  On oo otier han”, consumption o ol dp India
has been incre sing repidly and probably much aster. chen
can oe borne wy country's economy. while the figure ias
6 million tonnes in 1960, the Tigure .tocay is about 22 million
sonnes giving &« rage of increase of 10% pser anuum, Tie major
censumer o e oil products is the transport industry, the
ro2G tre ispo1;, accounting for the lion's shcre. among the
mejor Sransiopt systers in the couatry, namely the Railways
tne sea/WileTwyg rpoaduays anc airways, the RellWeys is the
one moce of I s_ort wmich if properly developed can recuce
appreciably che depencence on oll, as the ediergy coasum)tion
in railweys is only about 1/6th and 1/80th as comparsd to
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roaG venicles ead eeroplanes respectilvely por ton-kilome .

aven so, the zrowth of road traasport and airwsys has far
tae growtn of railweys curing the last 25 ysars.

From 1550-51 to 1871-72, the freigat and 58s

s
carried by road nas increaszdé ny 963% and 877% Tespecitively.
1

whc Alr-Rys heve. regilstered a similer growth o 517%
respecuively, Comparative figurses for the »agiliays are
only 302w and 13sk. From tioese statistics, it would e evideut

Ta2t tiae two roces of transporc wiaich consuime the maximum

er km have grown Quite outv of

w

oil per tonne Kmy or pass
proporticn To T2 more economicel rallway system. iile
ond flexinliity of operation olffered by
canaot ve under-es imated, tine fac
Thet a more pelaunced growta vetieen tne roads an  the rallieys
is esscaviel 1T tie lim ced¢ 01l supplies nave to ve ucsed
for providciay the meximum trens.ortvation it the couatry. Ihis
cain onliy ve :zciileved if -ae funds pleced &% the disposal of tiae
railiays ars substantial y increased, if neces-~ary, by re-
allocation rom allobments to roec transport. A nationel
poli.y may aluo have to be evolved so that t. = road transporh
ig not 21llow.f Lo compete witihh rail transporlt as long s the
reil jays e copable of moving thie traffic. ' e aiil shoul Dbe
-0 iacreazse :.: total transport capacly and make the nost
opvimum us: o~ tne limited resources of o”l and not to alloy
uninhibited growth of one mode: of traneport just bzcause of

its flexibility cf operation and additional convenience.
In thie context, a review of the pclicy on urban

. £ - ~
traneport is algo urgently called for. At Present, th.
of antomohile transport in the urban areas 3s nr

gr wto

actically

uninhibited. nis gorwth is not only placing a f£erious burder

on our oil ve:rs ves but also Creating numeromig ther pProblers

such as road blocks on our inadequately d Sited ro 4 network

in the urkan citi2s, Dollution, ete. The post ideal form for
ss tra s2ort in urban areas 1s provided by the v il ys whi-h
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suffer frorr none of tre above disadvantages. This aspect has
received little attention in the past, obviously cue to the
heavy capital outlays irvolved in the construction of a rapid
transit railway system. Already, however, a beginning has been
rade ancd it ir necessary th .t tiese projects arc given adeguate
pPriorit - and financial outlayvs so that they could be pu<hed
througr to compketion without any further delays. There need
not be any fear of labour reduction vy going in rore and more
for railway transnortation and in fact the wost suitakle
technology from t-e point of vievw of scarce use oI capital,
less of irorts and raximur uvtilisation of labour is escentially

tr~ trare-ort system provided by tae railwa- tec nology.



-

'HE COINTNG YilARS .- PERSPECYIVES O TECIITOLOGY .

Modern science and technology with its phenomenal

growth 1s revolutionising surface trans-ortation 1n
sneeds. using

the rore

sdvanced countrizs. Automated travel at super
new concepts of ragnetic levitation, air—cushlpn,'turbire

engine, linear rotors, cybernatics etc., are all likely to be

given a

g

vealised in the not too distarnt. future. o dotbt,
reasonable tire and sufficient re ources, it would Pot be
outeide the capabdlity of Indian Railways! technology to
assimilate tiese develorments and to catc. u~ with t.e

advanced countries, fantastic though, it may appear.

But. the adoption of these super-technonlogies in the
realm of surface trarsportation is onen to serious misgivings
even anart from other practical considaraticns. Should
available ang scarce resources be wasted on research for
developmant of such high s—eeds and for automation wrich are
170re or less aimed at national prestige rat-er than in t ¢
increase of &t e sum total 6f . social happiness? £Should we
not rivert ollir energies and resources for t e developrent in
other fieldls where the marginal incr-sase in <«ocial nility will
be comparat:ivaly much larger in proportion to ™e use of
capital arc« ~l:ills? Should we prorote tre oncentration of
productio and high s!ills, which will 1. 4 to t ¢ forration
of elite enclaves in an otherwise low level societvy? All t“ese
are relevart que.tions to ponder.

However, for a developing nation vith an inCTea\ing
2113 limitations on capital arc¢ r sources

populatio .
vill certainly have to be essentially differ nt.

prijorivies 1
Enphasis will have to De on increasing tre capacity with
nproyed labour productivity and adoption of ‘lsgs cepital
intengiye 1 ev100S. The Corporate Plan exerciges novw ne.rIly
com letee, indicab® that the Indien Railways 111l have to

carry 100/ rore oY gOOd.S anc SO% LOoyre of passengers by
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the '80s. This enormous challenge will therefore, have to

be met by intensive utilisation of existing assets and
improvaments in perforrance. Efforts will have to be concen%-
rated on syster optimisation in olerations and maintenance so
that the utilication of assets can e maximi. ed with least
investmert In cenitel. Higher horse ,power ratings from the
existing enginzs and their improved perforiiances will have to
Le atterpted with marginal in-puts. Increased pay loads,
heavier trains ard closed circuit o eration of block trains
iith heavi=sr horre power locos, improved track and signalling
cycvers ete. vill have to be planned. FElectrification will

heve to be extended to cover the heavy density routes and the
lines connectine the major cities.

Thoug: increase of s»zeds is very relevant in the
context of developing capacity, the capital in-puts required
are hizhly dis-proiortionate. Howeve , the importance of
the raximur: oPerating sneed as an efficiency index in a
transmort system has to be recognised. Besides, as a leading
ernorter of ra’' " uay tec'nology to the developing nations of the
3rd world, its velue as a status'cymbol of technological
Prominence cannot also bs ignored. In this context, limited
incrsase of ¢oegnic of “assenger trains at least unto 160 k~/n
and goodg trazins u, to 100 kn/h which could be rzalised with the
existing assets ard improved raintenance will have to be attempted
This right also perhans satisfy in part the derands from
infueiry and tisiness. But even this limited increase in speeds
vilY per se recuire concurrent developments in improved
technology in twe design of coaches, high power locos, Signalling
ard trac. paintenarce etc. and considering tre long gestation
erjO@S, suitanle beginnings will have to be made to develop and
iI'OT’OVG, sufficiertly in advance, in all s+~heres Of technology,
g0 twat t“2 Drograssecive 3rovth in traffic can adequately be
ca.ered foi.

In the realm of higherhorse power diesel engines, there
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is potential for uprating the horse power of © 2 existing
di=sel engines.. fteps are being taken to develoP advanced
xpertise for diesel engine uprating. This expertise would
also permit veluable improvements in the systurs and
components of existing diesel engines to yield lower
Consurnticn of fuel and lvbricati 1s ani advanced
cor'ponent s=ervice life. It Wil alco pavelneway for design
of ney diasel engines with indigenous competence. In tris
Tanner, products of DLW and CLW could be lert continuveusly
up-dated and in due course they can find their legitirate

Dlace in the export rar et also.

For improverients in Hectric Traction, Indian
Falways have undertaken develo ment of tre latest high
currant seniconductor tec nology. Rerlacerent of obsolet
equinsment 1ie excitrons and tap changers have alreadv been
proposed to ac' ieve an improved version of locomotives
canable of hetter perfoirance. he .job of conversion of
electric locorotives fior excitron tvie to thyristor type
has been programmed in collaboration with Electronics
Cormoratior of Ipdia and the Bhaba Atomic Eesearch Centre.

For the purmose of better stariing and speed
control, it “as been proposed to adopt c-oo~er tec:niques
utilising L-a geni-conducior technolowzy for 7 Us,
Considerat on is also b.ing given to ador ‘io.a of chop er
technigues for metronolitan stoc!-,

A p.omosal ¢ set u, a laboratory Tor Control
Engineering ard development of cl odper @rne. thyristor
technology is under consideration. This lLavoratory will
develop tw~ necessary exmertise I r the de<ign of control

svgters anxd full indigenisation of procuc®ion technology.
With © o global pheno enon of general price rise

and difficulty in obtaining scarce retals 1i; » corper,

serlous efrnptg are veing rade to minirise its use, Uhr ¢
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phase induction motors vhich are much cheaper to manufacture
and which utilises much less copper ars proposed to Dbe
introduced. Hausver, tha si1ccess of these indretion rotors,
would be linked with the succescful devel oopegu of thyristor

and its manufacture wit in the country. Preliminary work
in regava ©> the forir of developnent of single phase to three

4
Dhgse converter has been talen up in collaberaticin with Centrel
Tl ectronics dnginsering Rasearch Institute, rilani. The
technorogical succe2ss in this Ilold will open up new areas ang

tv o ranufaecture of locomotives with three phase induction
rotars,can then be talken u .

The Indian Railways ai'e actively engaged in st
the feasibility of utilisifig aluminiunm catenary and contact
wires in dlace of copper catenary and contact wires in general
use at present. Preliminary trials have shown promise angd
ance large scele field trials over 100 track-lmn have been
wroposged, If th2se trials prove successful, a major break
t‘vough would be achisved.

In the {i-°1ld of signalling also sophistvication is
ceing achieved >- t e development of Autonatic Warning Systems,
oute Nalay Interloclzing, axle C0unters, cab signalling etc.

in coltlagboration with the E eCuToHWCS Cornoravio of Thaia,

chata Atomic Lecearch Centre, Tata Institute ol Fundemental
Research. and o =1 National Institutes.

Several studies are contemdlated on develonment
Oof optimisation and maintenance technologies. These will
eiable buildine u: of the expertise and know-how to improve
operation and substantially increase capacily therely -

171 the basic programie of improvenentS angd
iqPOTaﬁionmg t-gining Programmes for all caterories of
prirers Will be gtter Pted ©0 help meet t} e denands for the
im roved sWill- a-a adantation to c ange in tecinology and
ophistications, Dlverslllcathﬂ of production of vital
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compoi-znts and Proliferation of services in more labour
surplus areas are also planned. These policies will provide
the necessary mobility for woriers and their retraining for
Yetter jobs. Simultaneously efforts will be made to encourage
and mgxinise the accentability of innovatio..s on t.e part
bour force, t-usc helbding economically desirable
changes. Policies will also be initiated to secure more
productive erpioyment for peodle with full freedom of choice

and maximum csecurity against. loss of inccme.

7

Concurrent efforts at innovation and man-power
deployment in ell thwe fields as discussad earlier should be
able to promote the growth of capacity progressively and
economically, sufficient to discarge thas onerous responsi-
bilities vhich the Indian Railwvays would have to shoulder
in the future. The coming years npay not, trerefore; witness
any revolutiongrv changes in Incdien Reilway technology - yét
rewvarcing they will be and equally exciting the task of
fashioning the existing system for vastly supeiior perforwances
by sophisticstions and innovations to erstwhile technology
it~ least Iin-puts in canital.






CONCLUSION

From the brief -survey of t-s various stages of technical
develonment on Indisn Railweyrs it vould be observad that

though the initial technology in the various fields was by and

o

large imported from ths advancec countries, it was a

~

selective apProach and the technolcgy suited to t.e availab
talent resources tc zdant, develepd an’ innovate for the

[

e

specific requirements was only preferred. Besides, at ever

stage of devzlopment the railways have considered t.e -"cal
resclrres and the Prevailing social and economic concitions
in choosing the appropriate techmology and sopaistication.
This fostered the simultzneous growth of varring technclogies

and co-existance of different levels of sophistic tion to s&it

the different n_eds of the locale and conditio.us of evelopment
s’read over the length ard breadtih of the vast cub-continent
vhich the railway net-work has been able to serve, Shri
Jawahar Lal Nehru had once stated "our country at the Present
moment 1s a very mixed country; almost every century 1s
represented in India; from t. e stone age in which some tribals
live, you may say, to tae 'iddiz of the 20th Century. We have
atomic energy and also we have cow dung". Naturally t.e
development Of technology and sophisticaticn will have t
embrace a wide and mixed s ecbtrum to suit the different stages
and conditions of progress.

T1e fact that the adoption of such a teemological
approach has yielded rich dividends has been anply deronstrated
by the e%- Zlary manner in which tie railwars shouldered their
responsibilities time and again in keeping the natio. 's
lifelines flowing during times of grave crisias, <uc’ as t e
Indo-Pakistan wars and the sever. draught conditions, Furtw x
in a1l t ese cases of cevelobment of technology eit] er
1igenous or by adaptation and innovation, it s

wholly i-
¢ to reach a level of ex'erti e in some cases,

been possibl
even muyey higher than that available in the advanced
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countries. Such was the case wit> the develonment of steaom
traction in the 1930s and as it exie=ts now in certain sector
particularly in the - fis=lds of elecironic track recording and
processing of data, in the exploration of traclk/vehicle
interaction, so essential, for introduction of higher speeds,
optimisation of the design of tracl/vehicle, maxinising safet |
comfori, economy end technologiczl elegance and longitudinal
and impact forces on bridges, due to- the introduction of new
tvpeg of +traction etc. In these as well as in several other
fields of research it has-been posegible for the Indian Railware
to actively p rtici;ate with the Internaticnal Railway Congress
Asccciation, Zeonomic Commisszion for Asia and Fast FEast of tre
United ations (ECAY¥E) and other World Crganisations. By and
large the technclogy as adonted has been aimroiriagte and suitad
to the talent and genius of the Indian nation enablin the
developnent of fthe railways in the right direction te catch

up or even sirpass the advanced nations. I:ore or less
successful has also been tha continued efforts to integrate

the develo ment of railvars' technolory with the main strca

of Indgia's Scientific Drogress and establish meaningful
collaboration with the leading scientific and techneclogical

institutions in the country in the field of innovation and
sophistication.

Indian Railways have always been the largest
emplover in the countrv and has »rovided gainful employment

to millions of persons both directly and indirectly through

cm

supporting indvstriss., The schere of exnancion and growth
has been plesnned with suitable diversification of production
and ex»nansion of services L0 get the maximum potentisl for
Productive employment. Continuous efforts are also made t
improve the s'@ills by retraining and tius enable far more
gainful and 2warding employrent with much wore secUrity
and socizl r s3nect.

Weither in the development of the Indian Railways
nor in the adoption of 1ts tectmology has tilere been any



motivation by maximization of profits as in the conventional
industrial sector. Though t'e early stages of development
was characterised by the need for social and political
integration, the later stages have teen fashioned to provide
Tor the hasic infra~structure for econonic develcpment of the

ENSS

country. Railways, in fact, have been instrurental in tie
balanced cconomic growth of twe various parts of this far flung
country and for large scale incraase of tre erployment

hese aims and objectives still remain unc ane G

5

potential.
and in the pursuit of new tecrnologies or in the develo m nt
and innevation of existing technologies to m et the -resh
challenges in the national growth, these very ideas and
perspectives have been ke % in tact, Thus every stage of
development of technology either by transfer or LY indig=nous
growth has been abpropriately chosen to minimise tae use of
capital and to provide for rore and =ore job opport -.ities
Particularly for better skills adecuately sup orted by traiping
and 1‘etfaining pProgrammes to improve the sec rity and socal

values.

The exbertise and know~how built up over t.e years, by
the Indiar Railways has be.n shared fre 1, w th the otier
nations of the third world in their develepmental effort
In the liddle east and African countriass, Indi 1 Railways
have been able te offer technical assistarce in their
development Dprogram es. In & 2 Far East alsC tie Indian

e

Railways have given expert guidances to Thailand, Paill:ipi es,
Indonesia and other countries and in some cases assistance .
.has also cen chanr 1lled through the ECAFZI., T:z aut or himse
had the privilege of advising theBECAFE on the Trans Acian
Railway = a Iroject of grandiose concept of linling Rur pe

and the Far BFast by en overlan railway touching all the
mtries enroute. This will form anothhr impo tant

important ¢
:ainel and develop t ¢ hinterland communication

QOT“mercial
between the yvarious countries and be a boon to some of tne
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ncian eCulpment, coaches, wegons, etcshave alsc

been internationally accedted as technically and economically
competitive and enjoy a large export market, To help the
export nronotional pclicy of the Government and to rationaligde

the external technical assist inice programmes ond organise i

cF

on a strictly commercial basis. recently a specizl Consultency
rganigation/ Rail Incia Technical and Zcononic Services
Linited (RITES) have been formed which with the backing of

[PESA]

4

the knowledge and expertise o* the Research Desizgns and Sfcndards

Organisation and Indian Railways 'would be able to offer coansultanc
services in all fields of rail mys' operations, engineering and
manazement, The birth of this Orgenisation symbolises the coming
of age of Indjan Dailwgy technolegy and its formal debut on the
stoge of Interrational Consultency,

A11 these and the visions of the railwaymen for the future,
can only come true when the people in all walks of life are
able to contritute to the all round prosperity of the Netion,
Without a Green Revolution, it is not possible to achieve a
Technological Revoluticin. The base for technology has to be
provided by our land, the farms, the rural comm nity end
untanped genious and traditional brilliance of the Indian
Society. 4s a pre-reduisite, it is mosgt essential that proper
inputs are given to the agricultural scction and cottage
industries and a bulk trensport system cmbrecing even the remotest
areas for efficient trensportation. I this is done, in the
not too distant future, we would not have to specifically look
for any 'alternetive techunlogy's. Hew technology in abundant
medsure in every {icld of human endeavour will be born out of
this country and from the genious of the Indian nation as
with the sciences, astronomy, mathematics, geometry, mediclnes
etce 1N the 2splendent past,
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