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SCOPE. This paper is intemded to present a brief
picture of the development of industries
which supply the various recuirements of the

agricultural machinery industries in Indt!a. a3 these

auxlliary industries cover a very wide field and the
space allotted for this pwnose velng limited, this

paper will cover only the following imvortant industries:=

1, Agricultural Implements,
2, Diesel Ingines.
3. Gasolene bnglines.
4, Pumps and Motors.
i 4
5. Ancillary Industries,

In other words, the object i{s to confine thls paper
to the developnent of sucr mjor industries which

provide the necessary conmronents in the manufacture
of agricultural machinery which is required for the

mechanisation of farming in [ndla,

INTKQDUCTION Among the various items of machinery
required for mechanisation of farming
in India, wheeled apricultural tractors

may be considercd to be the most wrgent requirement.

The expsrience gained over many years nas shown that

wheeled tractors of norsepow:r: ranging from 14 to 50 :lP

are necessary for the varying corditions of solls




in the country. In view of this, the manufacture of

wheeled tractors nas been estaplished with an annual
capacity of 30,000 tractors of horsepowers ranging
from 26 Lo 50 .IP. Action is also underway for the
establizhme t of capacities tor tractors from 14-25 HP
and above 50 .iF, <rhe recent trends indicate a very
steep rise in the demand durirg the comlng ycars. It
is anticipnted that the demand may rise to about 70,0C0
cra~tors ner a.nua by 1973-74 fror lts present level
of about 30,000 ios.. .he ~roduction of tractors in
(ndia has reached a level of about 15,500 Nos. in the
year ending Mareh, 1969. Tn order to cater to the
demnand which has heen lpn ercess ~»f 1indi:enous production,
tmports of tractors ‘ve peen allowed, care being taken
to lmport only those models of tractorc which are likely
to be taken up for indigenous sroduction in the near
future. T[he tractor tndustry has been delicensed to
enable the exlistirg units to expand and for new units
to oe set up so as to meet the anticirated Jdemand.
>ide by side, for tnereas ing the avallability of
tractors through production and tmports, the matching

implements wre also being ~roiuced in the country.

2. 'he total population of wheeled tractors 3in

use in Indla to-day is about 86,000 los., of these,
nearly 40,000 hos. 4l been produced in the country,
and .o rest imported. Mhese include a wide varlety
of tractors of different makes, moiels and horsepowers.

While those under manufacture are as letailed later,




31.
No,

5.

tractors of mekes such as rordson, Missey llarris,

International llarvester, serguson, allischalmers,

Cater-?lllar, steyr, syelarus, bLanz, ‘fanomag, Uliver,

John Jeer, Javid drown etec. in wor log quantities

are in use, the largest of them Lelng the Fordson,

Massey larris,

Kame of indigenous

manufacturer,
Ms

International lractor
CO. Of ln\lia Ltdo,
Somvay.

Tractors ¢ Farm
Equipment itd.,
Madras.

slcher Irzctors India
Ltd., raridavad.

Hindustar lractors utd.,
baroda.

ggcorte Ltd.,,
Faridabad.

rerguson makes,

Type « lorsepower
Model

B-275 35 dP
International 4-cylinder
darvester, diesel.
M'<1035 35 HP
‘Bssey 3-cylinder
Ferguson dlesel.
standard 26.5 v
model. l-cylinder

detor-3J11
Zetor-50

»uper

=37

Exq7

alr-cooled.

a5 A
3-cylinder
dlesel.

80 HP
4=-cylinder
dlesel.

4.5 dp
3-cylinder
diesel

air-conled.

49 [P
4-cylindsr
diesel

Foreign

gollaboration
M/s

International
Harvesters, Uk,

Massey 4
Ferguson, Uk,

wlchers,
dest Germany.

Mntokov
cvzechoslovakia

-do-

Motoimport,
Poland.

water-cnoled,

3. In India, unlike in the developed countries,

the tractors continue to be used tor long periois.

Many of the tractors in use are 15 to 20 years old.




This could attribute to a slower rise in demand. Since
many tractors are of models which have become obsolete
in thelr countries of origin, difficulties are felt

for their upkeep and maintenance due to scarcity of

spare parts. Kven the tractors under development need

some imported spares which have still to be developed,
While efforts are peing made by the ancillary industries
to produce some of the spares for tractors not being
developed in India, continuing derenience on imports

and expenditure of forelgn exchange is inevitable. This
aspect 1is borne in mind while nlanning the imports of
tractors. As far as possible, makes of tractors and
spares thereof plamned for development in India are
being imported. Iour the maintenance of chese tractors,
import of spares are allowed to the traditionail
distributors of these tractors and, recently, to the
newly formed Agro Industries Corvoratlions, also.

Laports are also allowed to the trade to cater to the
odd models of tractors in use in the country. The
manufacturers and lmporters of tractors have their
distribution and after-sales service net work all

over the areas where the tractors are sold. They
provide repair factlities as well. While much has

been done in this regard, this aspect of the organisation
has to be strengthened and maude more effective through
more intenclive training and the provisioning of more
servicing equinment. The Agro Industries Corporations,
in addition to their variocus functions,are also expected

to set up such repair facilities all over the country.
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This 1is possible for each Corporation to do wikhin its
own State. These facilities will augment those already

provided and to be provided by the manufacturers of

tractors,

4, The modest achievement the tractor industry
has made so far, in spite of the difficulties it nad
to surmount, 1is noteworthy. While the volume of
production achleved 13 not impressive from the
standards of developed countries, 1t ls signifi-~ant
to mote that the indigenous contents, by value,
achieved by the units, average about 75%. Attaining
complete indigenisation as quickly as possible, has
Leen necessitated by the difficulty in not having
adaquate foreign exchange resources. Thls has also
contributed to lower volumes of production in the
case of those units whlich can produce more but are
dogged by uncertainty, lnadequacy and untimely
availability of appropriate currency not cnly for
the ilmportation of components and raw materials

but also for imported plant ard machirery much needed

to enlarge manufacturing capacities.

5. The tractor manufacturers in India have, ever
since they commenced production, maintained the quality
of workmanship. They have given importance to quality
control at all stages in the manufacture and this is

noteworthy.




6. In addition to 4-wheeled tractors, the need

for o-wheeled tractors (power tillers) has also been
recognised, rarticularly, in rice growing and hilly
areas. asactlon is underway for the mnufacture of the
same. A small begluning nas already been made and

more units are likely to go 1into orojuction in the

near future. [he annual demand for these power tillers
is expected to rise to aopout 80,000 lios. by 1973-74

from its nresent level of 20,000 Nos..

7. Un the basis of this assessment, a numoer of
nrovo3als for power tillers have so far Deen approved

for manufacture, detailed as follows:-

Name of power tiller Horsepower
Krishi 5=-7 HP
(Akitu) Kerosene
Diesel
Mitsubishi 8 HP
Cl-85 Jlesel
SALOH 7.5 HP
LB-17 diesel
KubB0 A 10 H?
KMB=200 diesel

Ns3: All the above are with ivotavators.

8. wWhile all these schemes wWere under cons tderation
of Gover ment, the [Iractor lraining < tesitlng otation
at Judni, India, develoved a power tiller risted with

a5 4o 7 U’ errol/Kerosene engine, wizhout a rctavatore.

Uf tho schemes anproved, cie nroluction or'irishy’
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power tiller continued. 'Krishi' tillers are now fitted
+ith a lonper cooled diesel cngine of 6 P and Shelr
sales have also shown an unward trend, the production
rate having gone up to 50 to €0 WNos. ner month. fhe

'"Mitsubishi' power tiller is likely Lo ve taken up

for nroduction during 1270 by which time the factory,
plant and machinery, tralned nerionnel —Lc. are
expected to be in position. assemoly [rom imported
supassempl ies has just begun. =~ small prcduction of
228 lios. 'arishi' “illers nas peen acialeved during
1968. in rice growlng arcas of osihar, Urissa, Lengal,
Assam, andhra, ihdras, fysorc amd herala, -“he power

% tillers are now in greater demand than before, {his

was made possible by Government in Introduclng a few
thousands of the above-mentioned models, in those
States for popularlsation. Aith these hopeful signs
developing, with the bumper crons durlng 1967 and 1968,
and with all the measures adopted by Government as
outlined later, the demand tor power tilllers is

expected to grow substantially in the years that
follow.

9. The most popular tyne of power tiller seems to
be the one with a diesel engine, develoning 8-10 P
at a speed of 1500 krM. The basic {mped iment in the
accep-.ance of the modern nower tillers is their high
cost. ‘he conventiona’ animal power cannot be

dispensed with unless Cthe power tiller ~an prove

i

{ts reliabilicy, verformunce, aconomy, cheapness

and versatility. ihe more prosperous farmers can
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afford to invest in rower tillers in addition to
retaining the bullocks. The power tillers imported
from Japan cost &« 1100 to « 1200 to the farmers.

In s»ite of the various facillities for hire purchase
etc. now availaonle, this investment secas too large
for the majority of the small farmers to afford,
particularly when the bullocks cannot be dlspensed with.
while they anpreclate that it 13 more difficult and
costly to mainzain the bullocks, thelr usefulness

in transportation on uneven and unmctalled village
tracks weighs hecavily in fawvour of thelir retention.
where transportation of farm inputs and nroduce ts
concerned, the nower tillar may not ne the answer in
most narts of I[ndia on account of the corndlition of

.he villare roads and tracks. A concerted develonment
programie of this line of comnunication will have to
be undertak:n to enavle the nower tillers to perform

this very important function and thus become popular,

10. Power tillers are more economical and speedler
in oneration. {hey can be used as the source of
nower for lrrigation, threshing and other farming
orerations during the idle vrerlods. They are rugged
in construction and are the most suitaole for the
tasks they have to perform in naddy growing areas,
Al-h sui-aole atrachments, they can peri»rm a numoer
of o.hor functions. Uiesel oll which is required 1is

now readily avallaple anywhere in the country side,

Jhe villagers are already familiar with diesel engine
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opverated pumrs, etc.. all the sane, an cfflcient
after-sales service ito -he rarmers is a prerequisite
to furtner popularisation and accontance of the

power tillers by the farmers in gen:ral.

11. Petrol/kerosene engine onerated tillers have
not made Lheir mark in Indian agriculture in splte of
thelr lower initial cost und welzght. ‘hey would,
however, be suitable for use Iin hilly areas where
their lightness will be %1e main criterion. o

cater to thls category of demand, some schenes are
under consideration of Goverament. <(he Lype of

power tiller develo)ed oy the .ractor rfesting Station,

referred to earllesr, may satlisiy the requirement.

12, .+ 'Krishi' DJi=sel tiller made in indiz is belng
sold for aoout « 700 while ir imported tiller costs
between .« 1100 and . 1200. e ':xisait' tiller,
though orizimally of tmovorted desi-n, :v:3 over 90
indigenous content. rhe only coanonents ovelng
imported are some bearings, roller chains, tyres and
tubes, and (iller ovlides, which are being developed
in Ind!a. Host of the raw materinls required for
production o the cower tillers are available in

Ind ia,

13. the Government of Indla have taken various
measures for the spredy develonment of asrlculture
and to achleve this, the; nave also proviiled varlous

incentives to tbie farmers, A few of these are
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enumerated as follows:

a)

b)

e)

d)

e)

f)

g)

ixtending credit fazilities to farmers
by commercial danks, agro Industries
Corvora.ions, vooperacive Jocleties,
Land Jortgage oanks, and otner financing

institucions.

Hire-purchase system by the igro Industries

Corporations etc..

Foreign wxchange and supee loans to
industries to augment their manufaciuring

canacitlies,

Mi-or irrigation and lift irriga®ion

schemes,
Production of fertil.zers and pesticides,

Develonment of hybrid varietles of secds
and their dis.ribution to farmers at

subsldiged rates.

Procurement of food grains by Government
and, thus. ensuring remunerative prices

for farm produce.

14, TIhese incentives coupled with to-day's higher

purchasing power »f the farmers, have created a

sul: iv'e climate and the demand for agricultural

machinery and, in particular, tractors, has risen

appreciably.
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185. The production of agrizultural tractors, power
tillers amd other agricultural machinery 1s largely
dependent on the various auxiliary lndustiries. [he
succeeding paragraphs of this paper are, therefore,

devoted to those major auxiliary industries which

are essentlial for the growth of the main agricultural
machinery industries. [t may be mentlonedi, in this
connection, that no attewpt has oeen made to cover the

industrles which are auxiliary to the food processing
industries.

W This scuction 1s confined to the
M N[S

agricultural imnlements industry

relatel o tractors and power tlllers
and excludes the manually overated
or animal drawn implements. Jhe latt.r inapl:ments have
been fully developed in Inlta aad have been and continue
to be the mainstay in agricu!ture, Their nlarce in the
Indian agricultural economy wl.l continue to rank high

for many decales till mechanisation spreads into the

remotest parts of Imdla,

2. Lver since tractor: were introduced in India,

the need for tractor drawn lmplements and for their
repair has existed. 1. 15 only {n the nost-independence
(after 1947) period that the trastor mipulation nas
grown. «ith this growth, the .ractor drawn im»lements
industry has tacen shape and estaolished itself

narticularly in areas where the tra-:tors are nonular

and concentrated., In the Imln-Gangetic rlalns of the
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North and some areas in Madhya Praiesh, Rajasthan,
#harashtra and Gujarat, the tractor population has
grovn substantiilly. Likewise, the imnlements
industries have also kept pace in those areas. It
i3 significant to note that most of the implements
industries are estaolished without forelgn collaboration.
The most nonular ot thase impbements are the tine
tillers, Aisc harrows, off-set disc harrows, disc
ploughs and -he mould board nloughs. #hilse some

of the tractor manufaciurers mnufacture matcnlng
imple nen%s, oy and large, the largest production 1s
from the many small units in the smll scale sector.
With the availapbility of steel and the necessary
rfabricating machinery {ndipenously, this induscry
has grown in ;i1ze and has suoplied the growing needs
without recourse to imports. L(he sorings, cutting
edges, hardware and the discs are now avallable from
indlzenous produrtion., J3ome 3pecilal roller bearings
arc required to oe imported at oresent for the
product ion of dise ploughs etc.. [he industry in
the 3mall scale sector has confined its activities
to the proiuction of these basic tractor drawn
{mplements. the .ractor manufacturers, on the other
hand, are manufacturing a wider variety of tractor

drawn implemer.zs. [he same are listed as follows:-

1. Tine [illers with and without depth wheels.
2. Seedlng attachments of tillers.

3. oubsollers.

4. Low wlume gprayerse.




5. Mounted Offset Disc larrows.
6. Trailing type of Disc .larrows.
7. stidzers,

8. furrow Mould doard Ploughs with or
without par point.

9. Furrow Jisc Ploughs.

10. Paddy Puddlers.

11. Paddy Jillers.

12. ‘Mltipuriose plade lerracers,
13. Cultiwvators.

14. Caze Aacels.

15. wheel welights,

16. Fertilizer Jistributors.

17. seci-cum-Fertilizer attacaments.

18. Jraw dars,

3. In recent ycars, the units in .he small icale
sector have also taken un the prolductisn of attachnents

to tillers {or secding and fert.lizer distrivution

which are vecoming n-cessary In modern farming onerations.
they nave also initiated action in the {ev loment and
oroduction of tractor drawn reap-srs, 1marveit!ng

machinery such as threshers, cleanors, driers ete.,

4. ivecently a3 nart of the <rash rrogramme, Lhe
Governm: nt of (niia, organiscd the i=ports of a wide
variety of trac.or moun.el harvesilwr comolnes, rcaper
binders, poiato rlanters and dlggers, rice transplanters,
fertilizer sprcaiers, nower thresheors, forage harvesters

etc.. he ooject is not only to ponularise them 1.
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agriculture but also to rlive an onnortunity to the
indusiries o examnlne the f.asiollity ¢ their
produztion in ‘ndia., Jhils i3 alsno with a view to
vroviding the means for speadv harve;ting of crops,
a necessity Lot has ariscn outl of the introluction

ol 1lgh yleldinz seeds, intenslve asrizullurel scaemes

I

ind the use of fertilizers, ™M last WO se1tons

Yive drawn atLentlion to the nexd Jor mecnini~ation

of harvesti o operations -artizulariy ‘n Larce noliirnes
U2 to the noa=availiullivty of aderaie and uililavle
labour 2ad .a2 rising costs of such labour. a speedy
harve st roduces damage to Lt Irom rodents, est3s and
inclenent weather conditions walch are resnonsiolie

for the dostruction of anpreciavle quuntities of Lne
grailn sroiuced with =muech toll. Jhe introduction of

these nodern alds to farming are unud Lo Llnerease

the net roturn ter acre and thus 1elp in increasing

the 1nvestment and ondeavours of the farmers. .acllentally,
the demand generated by this will ereate new onportunities
to the industries to diversify their rroduction. ihe
results of thls ‘exveriment' will oe xnown durinzy the

ronling years.

S. 4dhile modernisation of farming In india has

begun, efforts have also been mai. %o 2s3t.Dllsh
in‘ustries for the munulactir: o! ¥IN888 3eclilal types
of implement: and machinery. rower arrows, notavators,

Mounted Combine larvesteis, seed rlan.ers, i'otato

Jigge: s, Lo name a few, huve alreasy vecn a~proved
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for manufacture. The manufacture of Discs for tractor
drawn implements has also been established. [he type

of digh Caroon 3tcel sheets required tfor thelr production
is also likely to oe avallaule trom our steel olants

by the end of 1969. Various Goverinm-n:al workshops

and institutions are constantly endeavouring to make
improvcments in the de;ign of implements and to add

to the exlisting ranse, new itypes of implements, machinery

etc,.

6. Statistical data is not availavle to indicate

the year to year orogress made by the imnlemens
industries but it may safely be assumed that at least

¥ 70 to 80 mlllion worth of impluaents are velng
produced annually at nresent for sunply to the tractor
owners. f(he production of i{imnlements juring 1967-68
was3 about 5000 Mos.. Jhe lemad ior imnlencnts 1as a
direct rclatlon to the demand for “ractors and an
average increase of 204 each yecar can be safely assumned.
Nearly half a tonne of steel for each implement is
requirei, st least two Llmplements are llk.ly to ve
needed per tractor. In other words, stez2l to the
extent of 30,000 tonnes would be required ‘urlns tae
year 1969-70 for new supplles. In addltion, Lhere
would be replacements to be catered for. [he imnlements
industry peing largely ste.l oriented, its future
requirements 11 the form of mild steel sectlons,

castings, forgings and high carbon steel plates will

rise steaply in the next four to five years, #hile
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the stecl, foundry and forging industries are well
established and can meet this demand, the supplies
from the steel plants are being organised so as to
ensure a regular and adequate availability of steel
raw-materials particularly High Carbon Steel Plates,

to the implements industries.

7. {he export performance of implements industry
has been as urder:-

Xear Value of exports in
Amilldon.
19656-6€ 0.0
1966-67 0.081

8. The import of conventional implements like
those produced by the imdlpenous indusiry is not
being allowed. speclial tyres of implements not yet
developed in Iniia are being allowed for purvoses of
develoym:nt and tfor actual use. f1e total imports

of such implements were as urder:-

| 4

{ear Value of imnorts in
& million. . __

1965-66 0.306

1966-67 1.120

1967-68 0.546
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9. ‘he implements industry is now in a vosition

to cxvort its products. neglonel cooneration in this
field will be beneficia! to Indla and to otner
devcloning countries. Imolenments can be manufactured
to 3ult the requirements, Jolnt ventures in the
estavlishiment of manufacturing unit; in the develoving

countries arce also possiovle.

RLdgl sNJING  Jhe suoject "Diesel ungines" embraces
a v.ry wilde tield of the .mdian economy
such a3 Lift Lirie.Lion, power gon ration,
marine anolications, mouvile equi 1 nty ar'rfcuitural
equirment such 13 trac.or:, carta moving machirery,
locomotives for rall!ways etc.., vparticulsrly, in
res -ect of the small sc.ie s.clor, data on the
productiocon 1. that scuctor are not clearly known.
the type o dlesel vnglnes 'roiuced I that sector
are gencraily of the norsepower ronge un to 10 Jr and
Include votn v-itical nd nhorizontal englnes. <dhis
paper 13 largery vased on the 'rosent tre:d of
produc.ion and iewid and also ta'oes into account
the effect of rece-sion +hat the inlustry had suffered
and the possible broak-tarouga the inius v would be
makirg in the future years. Llhe estimates inc luded
In this paper also take into accoum the requ'~crents
for exports. Jhe estima.es of requirenents .ave been
worked ocut in “he various horseoower r.ng.s that are

likely to uw¢ requiredl in the foreseeable fiture.



‘this does not, however, exclude the possiovility of
import of certain types and sizes of diesel engines
wihich have not been planned for manufaccure and which
are required for replacument nurroses for very snecial
tspes of equipment imported into the country. In
other words, this paper is confined to the diesel
engines th:t are likely to be required in the various
sectors of the econoany, both for internal consumption
and for export aid Jor meeting Lie or ginal equinment
requirements of the various cngineering industries

which arc dependent on the dlesel cngine industry.

2. ihe production of Jiesel umnglnes in the
organised sector (excluding the small scale sector)
from the year 1061 orwards, 1is furnished below.
Fleures in respest of the small scale sector are

not avallable,

lear Eraduction in Nog.
1961 44,482
1962 42,835
1963 56,540
1964 69,172
1965 85,577
1966 107,153
1967 116,651
1968 116,358

(Note: <he above figures are applicable to

the organised sector only.)




3. The annual requircments of diesel engines

and the tentative requirements by the year 1978-79,

are shown below:

lear

1969-70
1970-71
1971-72
1972-73
1973-74
Tentative

requirements
by 1978-7

( Note : The above data excludes

_T_,_Esguézgmgn&g.jku:.---

ndustrial «
Agricultural

PWrDPO3GS,. _ .

249,250 Hos.

273,975
294,800
308,625
327,450

442,900

Marine amd
other nurnoses.

. — - — o = - - g

750
1,025
1,200
1,375
1,550

2,100

the requirements of Jiesel

wnglnes for motor vehlcles.)

It may be ment.loned in this connzction that

the bulk of the requirements have been assumed to

be for 1lift irrigation for use with pump-sets and

other agricultural requirements.

of engines are generally used for irrigation.

NOS .

fhe 3-10 At range

4, In so far as engines up to 350 (I are concerned,

adequate capacities have already been established to

take care of the existing demand in the country.

Out




of the existing capacities, certaln exports, part icularly
in the ranges up to 40 i’ have already been estaolished
and it is hoped that in the future years both the

quantum and tie rang:s of horsepowers would increase,

5. dith regard co the range above 350 A, cavacity

13 also being established very shortly for the manu-
fucture of nigh horsepower engincs. [n aldition, engines
suitavle for Jdiescl shunters and Locomotives wou ld

also be uvailavle in adequate quantities from the
railway oroduction unit:. <rhe requir:ments for marine
cn;lnes, both for small crafts as well as ror large

ones, is also being catered for by the units.

6. Aith regard to 'he gaps betwcen the demand

and production, it may oe stated that such gaps are
only related ro those ln other sectors c.g. there would
pe a growing requirenent of diesel «negines of aigh
horsepower ror carth-moving equipment, construction
machinery and drilling rigs. -uch items of drilling,
earth-moving and construction machinery have to be
manufactured in [ndla for which there may be gaps at
present, which have to De filled un. In so far as
dlesel erngine industry is concerned, it is felt

that this industry is now in a position to diversify

its production to match the requirements of the otner

engineering industries,
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T The main requirements of raw materials for

the manufacture of diesel engines are:

a) Pig iron.

b) Forging steel,
c) nlloy steel.
d) 2necial steels,

e) anclllary componcnts,

wfforts are belng mile to mcet the growing requirements
of the viesel wn-ine industry both tor meetling the
iriternal demand ard 1lor exports. Jizeable exports
of engines for irrigation have alre.dy becn estapliszhed,

Jhe Induscry is canable of expanling Llts production,

to cater to the necds of the other developing countries

in the “CArs reglon.

GASOLslls oNG I NS Gasolene engine industry relating
to applications other than automobiles
has bven in existence for the past
10 or 12 years. The production in this fleld has been
confined to engines of horsepowers from 1-7 HP. tngines,of
both 4-stroke and 2-stroke varietlies and in air-cooled
versions, are now being produced. The rate of growth
of this industry nas not been phenominal like that of
the diesel engine industry. The farmers' preference
for diesel engines has indirectly affected the off-take

from this industry. In certain arcas gasolene engines




- 24 -

are still in use in India for driving oumn-sets in
agriculture, but, this is Limlted. but, the use of
1-2 . dnsolere englnes on insecticlde and pesticide
ipraying equionent is ovecomlng increasiazly nopular
«1th the more rrosperous of the farming comunity,
Jhe Gasolenc en-ines also hive a1 po.ertlal demand
for use on power tillirs where liizht welght 13 the
criterion, narticularly, r»or use in nilly areas,
«1.h *he norulurliation of nower tillers in thls
agriculiural sphere, the lemand for these engines
would pgrow. nn1e of -ne nower tiller manufacturers
miy develop thelr own englres 1f it 15 economleal
to do so. The followling data give an ldea of the
proiuction achieved and the lliely jemand during
the next few years for uasolene englnes of aoove

2 Hr and those of 1-2 dr, the latter required for

powering nnapsack oprayers:=-

Froduction

Year above 2 H°  1-2 W2
1961 917 -
1962 736 -
1963 2297 -
1964 8383 -
1965 10832 -
1966 7421 3359
1967 12328 16356

1968 10627 12843




dtimicd demand

Xoar avove 2 .1 1=2 i’

1969-70 18,000 .05, J0,000 .
1370-71 26,000 " 10,000
1971-72 36,00 5040 2
1972-73 45,000 60,00
1973-74 50,2300 GO 4000

2. -he engincs of 12 [, u-3.roke alr-cooled varlety
havc alio been developed. .fforts are or'nr nmal. to
cover the ;up octween 7-12 ¥ also with air-cooled
cnglnes. Outooard solenc molor: ar - Lso Likely %o

oe talen up for -rodu~tlon in ~he n.ar fucure 3 the
demand tor ~he:e i3 also 1eveloning. oupecial tanortance
is being given .o enlarzin- ithe nroluction of 1-2 ‘L
englnes for spray.rs for whirn the demerd ia exnperted

to grow substantially during ~he next few y2ars, une
of the manulacturing units of tnese entin s {5 already
capaole of nroducing 2,000 en;laes ner morth and can
step It up further, der.ndiy on the demand. additioral
capaclity in this field may also oe created in the near
future. .his industry also s atzained a very algh
degrce of {ndigenisation, the only items requlred to

be lmported velng the magneto and the carburettor,

sven these items are velng developed 5y .1e en-ine

manufacsurers themselves or by other ancillary unlts,




3. fhose Gasolene enzines 1ave a wilde vari=ty of
aprlicitions, apart fron those in avr'cu' ure. In
course of timo it 13 exncec .+ 1 .12t chey woull oe used
tn variouws nortaole michinery such a5 rnortable saws,
portaovie pnoumitic drilis esec.. They wou'l a'3» be
r.guired In increas ng nmwnocr;s tor portio'.e generating

328 particuliarly for we (n rewie areas,

4. ‘nis Intus.ry will continue %o cit:r to the
neels of Jhe usricul uryl masiin ry intussry as .he
use of such msolenc engines ‘n arrisuliural

applications canmot wve rutcd out altozother,

Uil MUORS ‘ower Jriven rumys constitute one of
the most important items of machlnery
required by almst all the {mustries

and particularly tn zne fiell of icri~ul-ure for

irripazion purnoses. 4 larsge ramge of rower Jriven
pump3 such a3 centritugal, rotary, rectyrocating,
turolne, axlal flow, pronellsr, suovnersiole etc. are
deing proiuced In India. Aalle “he major nortion of

the total nrodu~tion {n the country {3 trom the organised
s¢~tor, a slzeable productiion of s0me 100,9X) pumss i3
estimated from the smll scale sector. Unlike in other
engineering Indusirios, the growtn of the vump indus.ry
has been qulie ranli durlng the a3t few years. Jhe
estimaces includel Ln this paner also tuke 1lnto account

the requircments or exports. No atieapt has been made

to imdicate the requirements in terms of slzes of numps
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or their exact types, but, the requirements have been

broken down on the basis of the end use.

2. Adhile the bulk of the production relates to

pumps required for irrization, handling water and sewage,
& smll percentage 1s required :or o%haer ipecial purpoies,
sven for speciil purroses, efforts are selng madin to
diversify the production and moet much of tie internal
demand us i3 posiluls with existing resources. In

so far as irrizaticn/water hand ling »ump3 are oncerned,
high capacity pwios ielivering upto 3,660,200 litres

per minute have been nlanned for proiurtion. if there
1s any gap to be filled, 1t will ve only In respect of
the very speclal tynes of puips for haniling corroiive
liqulds with varylng conditions of temnerature,

concentration, viscosity etc,,

3. A statement showlng the production of puans from

the year 1961 is shown below:

{ear Broductlion (in Nog,)
1961 1,24,674
1962 1,28,883
1963 1,61,592
1964 1,73,434
1965 2,18,507
1966 2,93,304
1967 3,42,056
1968 3,31,119

(N.3. The above flzures do not include the

figures of nroduction in respest of
the small zcale sector,’)




4. The following figures indicate the import of
Power Driven Pumps during the three financial years
xiz, 1964-65, 1965-66 amd 1966-67:

Jaar mnt ity Value 1in
1964-65 5,187 2.61
1965-66 6,313 3.5
1966-67 4,453 3.14

8. A statement showing the estimated requirements
of pugps dur inz the next ten years broken down into

various end uses, is alio furnished a3 follows:-

6.

Xear Water handling Other latal
for irrigation specisl
ek, . DURADR.
1969-70 395,000 5,000 400,000
1970-71 420,000 10,000 430,000
1971-72 456,000 10,000 465,000
1972-73 486,000 16,000 500,000
1973-74 520,000 15,000 535,000
by |
1978-79 600,000 16,000 616,000

From the foregoing data, it may be seen that the

bulk of the requirements fall in the category of

irrigation/water handling pumps.

It has been estimated

that the demand for pumpsets for irrigation alone may

be of the order of 0.3 million numbers during 1969-70

and it 1s likely to increase progressively during the




subsequent yaars. The figures of requirements indicatud
in the statement,on pre-page, l;o include those which
are likely to ve exported, Jlzeaole exports have alrcady
bean estaolisied particularly in tne range of irrigation
pumps, vo.h centrifugal a5 well a3 turvine and a
substantial increase in *he exoorts is visualised

during the rourth rlan,

7. as recards the requirement of turolne/submersible
puaps tor irrigition nurposes, it 13 estimted that
aovout 5500 s..te (deen) tuvewells would pe constructed
during the rourth Plan., Jome turvine/suovmer;iole numps
of 10" AdAiameter amd auvove would e requlirei for
installation of -“hese tuovewells. [naddltion, the
rourth rl-n envisag s tnstallation of 0.3 million Wi,
private (shallow) tuvewells. [ie cultlvators gencrally
go In f~. ~.ntrifugal numps (volute type) for installation
for “hese tubewelli. tHowever, it 13 exonected tnat during
the Fourth lan 3 large numoer of orlva-c tubrwells may
be constructed ir various r.glons where the groundwater
table 13 ver,; deep amd, hence, tnstallation of turbine/
submersivle umns my be preferadle. [t is, taieretore,
estimated that adout 10 to 15e of the total numver of
private tuvewells may ove installed with turolne/

submersiovle pumns during the rourth «lan,

8. some Jtate Goverrments have now peen evincing
interest in construction of high capa~ity tubewells

ylelding 3 to 5 cusecs. =~ sizeaole iemand, therefore,




13 likely io devcelop for high canacity turbine/
submersto.le pumns during the Fourth Plan. ulte a
large number of high cavatlity ounmds of various tyones
would also ve requir.d 4durin: the sourtn rlan for
lift trrteation f'rom rivers, streans, lakes ete.,
fhese requlrements, tow:ver, ~an ve mot from the
existing canacity vy sulrtaovle adjustments in the

nanuiac.urlag wrojranmnes,

Dy e pasle ra:ilitles for t2e nroduction of
punns are avallasle in the couniry, oul, it may be
neceisary -o imnort the know=-10w tor ine proiuction
of ownns aale of irecial types of alloys and castings

required tor .andling corro:ive flulds,

1J. separately, the vlesel wroine indus.ry has
already conented 4o+ In thls paper. inegardling
wleeurie Motors resuired for Pumps, these are
abundantly avaitable in nhorsenower ranges required
for irrig:.lon and dcop-well punning. llonoodloc
punn-sels ure vary popular in the lower ranges in

irriz tlon and thelr productinon 15 velng imcreased

rapidly.

11. 3izeaole quanzities of nump-sets, electrical
and diesel ¢ngine driven, are avallaole for exnortis
Lo the nelghoouring countries of the aro rezion.
The punn, elcctric motor and diesel englne industries

are well developad in Inila and are capaole of

oeirg expani d rapidly Lo cater to tne internal
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demand and .or serving the neods of agriculiture
in otner developing couniries. ws.aolishment of
joint ventures for the production of these e¢33:2atial

items in agriculture would also pe possible.

ANC DL lARY TNOUS (iLss ine nncillary industries sunply
the essentlizl comnonents and
spares to the automoilve,

agricultural traccor and internal comoustion c¢ngine

industries. lhe ancillary imdustiries are the pdackoone
of the automoolle, tractors, power tillers, engines,
earth-moving equipment, and imonlement indusirles. Jhe

establishment of these Indusiries tn indla dates vack

to the early tifties when the automootle industry
began to tike shape. a beglnning was made with the
establishment »f thie plston-ring-pln and fucl Lnjection
equipment industries to cater to the requlrements of
the automoblle industry on the one hand and the engine
indus:ry on the other. J[lae dlesel englne {niustry
which had already been in existence for some time in
meeting the nceds of agriculture in a lLimited way,

had to be expanded. In the automotlve field, the

era of dieselisation nad begun ind a rapid change-
over from petrol to diesel engine driven commerclal
vehicles was taking place, 3esldes, the needs of

the petrol engine fitted equinment such as cars,
trucks, scooters, three-wheecled vehlicles, motorcycles,

material handling equipment etc. nid to pe catered
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for. Ihe imiustrialisation particularly 1in these
fields was taken un almost simultaneously and to
sustain them and to assist th-ir growth, the
anclillary industries hod aiso to be estabdished.
Initially, there was a cautious an~roach to investing
In this new and untrled fleld but it dld not take
long to realise the venetits and the future that
these industries could guarantee. rrom the year
1356, these Industrles covering a wlde range of
products lnvolving varied tochnology and processes
were ceitablished in spite of the difficult forelgn
excnange nos;ition which cam» into focus then. The
vovernment's liberal licensing or these industries
and foresigat, coupled with tor«lgn assistance and
collavoration, was responsible for the raoid
establisnment of these industr les. [r-day, it may
be stated with satisfaction that thls industry has
come into L5 own and {s in a position to cater to
the varying needs of the agzricultural machlnery
Industrlies. To glve an idea of the growth, the
following data on the value of the production and
exporti, yearwlse, 1s furnlshed in respect of some
of the ancillary iLxustries which directly cater to

the automotive imdustry:

lear Value of production
19656 .o ¢¥ 60 million
1966 .o $§8 "

1967 oo $110

1968 .o ¥ 120 "
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Xsar Yalue of exparts
1963 .o $ 0.16 million
1964 .o $ 0o.22 v
1965 oo § 0.65 "

1966 oo $ 0.82 "
1967 oo $1.30 "
1968 .o §1.60 "

2. The following is a orief outline of the
products the automobile ancillary injustries have

developed ard supplied to the tractor, engine and
implement industries:-

1. Pistons, Pins, Hings.
2. Cylinder Liners,

3. Gaskets.
4, cngine Valves,
5. Fuel Injcction squipment.

6. Filters and Filter slements for
furl, oll and air.

7. Fuel and oil iiners, hoses.
8. noller Chalins,

9. Flywheel iing ucars,

10. water Pumnns and Parts.

11. Lubrlecating vil rfumps and Parts,

12. radlators,

13. simecal 3earings amd 3intered Bearings.

14. ran Jelts,
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15, dtarter motors, Jynamos/alternators,

16.

17.
18,
19,
20,

21.
22.
23.
24.

25.
26.

37.
38.

Voltage ncgulators,

Ignition Colls, Jpark Plugs,
greaker roints,

Clutch assemblies and Jriven Plates,
Clutch facings amd brake lLinings,
Jraxe .quipment and parts,

dall jolnts, steering linkages, amd
stecring wheels,

s le shafts,
Jall and noller Jearings,
Uil seals, King Pins,

Yalve oprings, waminated 3prings and
Miscellaneous springs.

Whecls and rims.

Head, <ail, Plough lights,
ulecEric orns, »>witches,

fanel ins.runments,
sheet motal narts,
ligh lenstile .ardware.

Jacks, servicing equipment and
tools.

-speclal automotive castings and
forgings,

High caroon JUlscs for agricultural
implements,

atteries,

J{yres ¢ lubcs,

. -ables ard wires.

jrey Iron « 35.G. and lalleaole
< tlgs,

Forgings.

oteering wheels and gears.
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3. In most of the ancillary industries, well-
known foreign collaborations nave been sougat and
these have helped in <suvaolishiig the imdustries
expeditiously and in attatning nigh stamdards in
quality and perforwancc, <+the 1lgh quality of the
traclor: made in Iidia is largely attriovutavle to
the quality of the comvonents and parts sunplied

by the ancillary indusiries, as well,

4, ‘he ancillary industries need, fo-~ their
sustenance and growth, a large varlety of steel
raw materials, coprer and corper -rolucts, long
staple asoestos, alloy steels, nickel shots,

chromiun and othner alloying metails, s3neclal steels,

tin, lcad, srecial stecl rolled socticns and cold
rolled saeets, «tec.., 3L of these are o oe
import.d though some mauy be 1vailable in limited
yuantities {rom inlirencus rroluction. ine tractor
and power tiller imdustries urce oourd to draw
heavily trom the ancillary industries in the

years to come, 1 develuoed countries, the
ancillary industries supply =it ol the nceds

of the .quipment manufac.urers, n India, though,
initially, sove of tne equlrment manufac urers

had to manuiacture 3ome of the anclll«ry {tems under
thelir own roofs due to the nonexistence of certain
indusiries, the pre-cnt trend is to off-load those

item- to the ancillary industr .es.




5. The ancillary industries would have to
expand particularly in the following fields to
cater to the rising demard:
1. Pistons, Pins, #ings and Cylinder
Liners.
2. Fuel Injection uquinment and narts,

3. ulectrical quioment such as Jtarters,
Jynamos ctc,

4. Clutch assemplies and Jriven ’lates,
and parts therent,

5. wll and iKoller bearings,
6. un’ine Jalves, springs ete,
7. 4dhecls and Kims.

8. Gaskets,

9. High Jensile llardware.

10. Automotive castings.

11. Automotive forgings and thelr
heat treatment and machining.

12. Gears and shafts,
13. 2teering G .ars,
14. .lydraulic cquinzent,

6. {igh production and 3recial purpose machines,
Heat-treatment -lant and Larroved machines for the
foundries have alrcady been .aken up for production
by the lrdigernous industries. he machine shops in
the tractor ind engine indusirles will ave to be
mode nised and augmented. .iigh frequincy induction

hardenirg machines, crankshatt and camsaaft grinders,

gear shavers, 3piral osevel ge.r generators, spline




grinding mrchines, broaciing machines, jig oporers,

are some of the lmportant macalnes needed to increase
capacities. Jhe machine tool industry can amd has

to play a vital role in the development and growth
of the a;ro based imdustries,

7. fhe importance of the adequate and timely
availabdbility of steel raw mterials to these industries
needs no emphasis. The steel mills in India are
alrcady cndeavouring %o su ply the needs of these
industries. <he n.eds of tie tractor, imnlement

and <ngine industries are comraratively small in
respect of snecial and alloy steels, [he anclllary
industrle:, cn the otner aand, would require snecial

steel raw materlals in increasing quantities,

8. In addition to the industries covered ecarlier,

a m.ntlon has to ve made of other industries which
contrivute to the growth of agriculture in Indla.

‘he manufacture of Drilling iigs requird tor drilling
of tube wells for irrigition, his also been undertaken.
ihis industry is making rapid progress. Jide by side,
the manufacture of steel plpes and core drills, has

also been established.

9. sprinkler irrigation is yet another fleld in
which production of sprinkler heads, light weight
pipes, fittings and control valves has also been
undertaken. Jhis 13 at nresent popular in tea

gardens and coffee estates. Many of the progressive




farmers with large holdings are beginning to take
to this mode of irrigation to conserve water resources.

e pumpsets required for the purpose are easily

avallable,

10. Mmerous industries are supplying the rubber
hoses (suction and delivery) required for oumping
where portabllity is a necessity. lhe plastic
substitutes for rubber hoses are also gailning in

popularity,

11, For the transportation of agricultural
inputs and produce, the trailers required for
use in con,; ction with ‘ractors, are available
abundantly. . he necessary wheels, bearings,
axles, tyres, bprake equipment etc. are avallaole
fron the anclllary iniustrias, trailers upto

3 ton capracity are the most nopular for use with
vractors of upto 35 P, 5-.0n cana~.ty “rallers

are used wlth 50 i tractors. ‘rallers are

avallavle In cawhceled and i-wheeled versions ‘ h
with tipping arrangements, Tloping gears are
“l30 belng mate in Indla,

12, A snpecial m ntion must be made regirding
vhe foundry and forging indusiries in Inmdia.
wvery muchinery contains certain nortion of
caslings and forecings, Js3isnlly, thes are

either to be of iron t steel or non=-ferrous

metals. In the cast of s.atloaary machlnery,




gensrally, virious types of cast iron are being used
as tae base, but, in the case of moving items, other
types of Malleable castings, spheroidal Grapnite I[ron .&
dteel cas.lugs are increasingly used. 4hy a ¢ - rtatn
type of cas.ing 15 wsed instead of the other, 1s

minly dependent on the economies of 2roduction and
functlorns etce.. «nher.-fore, o0y and large, with modern
techniqucs, ithe stcel castings, wherever they are

used, cau ovc renlaced by malleaole castings and

wherev r mallecaole iron castl.gs are used, can be
replaced by spheroldal graphite iron castings which

are pooularly known as 3.G. castings,

13. Indla has a very well developed and organised
foundry industry. oy .nd large, every concelvable

type of cast iron vased castings up to 50 tonnes can

be cast in the country, In the case of steel castings,
sufficient capacity has veen plannd to cover the
regulrements of mild steel and low ailoy steel castings.
A few small foundries nave sneclalised in the
mnufacture of heat resistant, stainless steel and

other medium and In some cases low carbo. cuntent

alloy castings. ror maklng steel castings, the
capacity alrcady lnitalled {3 about 200,000 tonnes

per annum. :his cepacity, indlicated abvove, is

meinly for sale to public. & word of explanation

here may clear what is meant by sale to public, i.e,

these steel casting units which are expected to sell




thelr products to various consuming industries. (here
are quite a few major units which are having their
own captive casting tacilities, which is not reflected

in the figures given earlier,

14. dhether 1t is ferrous or a non-ferrous castirg,
the techniqu.s of moulding used in Indla are as

civen below:-

a) sarmd casting.

b) Permanent mouid casting.
¢) shell moulding.

d) Gravity vle casting.,

e) Precision castling by various
proces;ses.,

f) Investmunt casting.

15. In ancient India, very hlghly intricate amd
accurate castlngs wiere velng made, mainly, 1in
non-ferrous alloys by what 1s known as the

wax process. [he modern counterpart of this
technique is called the investment easting. All
the above types of casting techniques are fairly
well dcvelop.d in the country and tnhne units in
the coun-ry are geared up for almost all types

of casting jobs needed in the building of plant

and machlinery.
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16. as in every devuloping country, in India
slso, steel forsings by drop forging method wai the
order of the day. Therefore, to begin wilh, there
was hardly any canacity for the manufacture of
sophisticat d tyres of heat treated die forpiars

to meet the exacting requirenments of the autorotiwve
industry, diesel enzine indiastry, carth-movlig
equipment, machine tcols a d other machine oullldling
industries, ror the past few years, aoout 10 units
of medium 3ized carazities capavle of .nandling clos:d
412 forzines and ferrous alloy stevlis have beon
established. The die making capazity to feed the
recurring requirem nts of the forglng units, nas
als3o peen created to a major ext=nt. ihe pat.ern
of development of these die-zhops 13 that thuy

are an adjunct to the maln forging units though
they are also caterin to the gencral rejquirciaents
of various other units. Jlnce the gestation period
for a sophisticated forging un!% of medlum capacity
is about 4-5 years, sufflcient capaclty tor the
steel forging 1s plained to meet the requirements

of the industry in gcneral.

17. Non-ferrous forgings are alio needed in the
manufacture of internal combustion englnes, tractors
and other mchinery. 4 small, but good, beginning

has been made in thi; direction and 30:.1e of the

smuller slz2? non-ferrous forglings are ocling




manufactured at present in the country.

18. Against the total Capacity of 120-130 thoysamd
~onnes of steel forgings -er annun installed in the
country, the quality forgings are auvout 30-35 thousand
tonnes per annum. woven though indla 1is not fortunate
in naving sufficient oroluction by way of non-ferrous
melal; with the excertlon of aluainium, by and large,
all the raw mterials that are requlred ror ferrous
iron .« steel castings are availavle in Lhe country,
similarly, mo3t of the plant and machlinery required
‘or the avove industries, excenting a few items like
avy lorging equinment, ire belng manufac.ured in
the couniry, progressively, ‘'he equinment required
tor mechanisation of foundries 1s also becoming

available.

19. the canacity to manutacture var ious types of
aluminium based alloy and conver onsed and otner
non-ferrous vased alloys 15 well develoned in the
country. [n addition to this, canacities nave also
been established for the »roiu-~t!nn of var fous
non-ferrous s<ctions, Including rods, wires, tubes,
plnes and flat sections. in he case of aluninium,
even aluninium toils are be lng manufactured,

including the foll stock required for {ts manufacture.

30. “illa 1s now at a stage whore 1t can give

expertisze in the manufaciure and egtaolishment of

various types of iron < steel foundries for
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malleable and spheroidal graphite iron castings

and steel castings in other dev:loplrg coun:ries.
India i3 also in a position to export, substantially,
various types of castings, rolled nroduc .sé&s teel

forgings required for tiae machinery industries.

- . -
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