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A.Short Note on the Status of Encineering
Design Capabilities in India

1o Indian ergineerin: inaustry today.

1.1 The mechanical en.ineering industry in Imia s registered
considerable cxpension durirng the lest two decades. “hile all the
machisery and equipment required to support the prograumes of
imlustrial develomment durin. the First Five Year Plan (1951-56)
were imported, wachkine bullaing ard encineering industries were
g¢iven high priority in tle Secord and the Third Plans with a view
to establish a sound base for tle production of a wide range of

capital gocds erd intemediates.

1.2 To sturt with, Trdia had ro other alternative, but to
suart a licence bazed industry. This hus led to a very rapid
growth of imtustries ir renerel, anseen in India before, with
thougards of u'ats of suall 2wt medium industries set up both

in the private a:d public seciors. A number of heavy ergineering
industries were also estaclicheds  Jut belrg licensed industries
basically, tie expan.ion of the mediwa ana tne heavy inifustries
werc mocily at tre ccst of tiei: 1ner:...ny aependence of foreiyn
know=how, desiin draaings, eguiument 2nd sperec ard to a certain
extent on ixm.ort of waterials,

1.3 It 1s 1 recooniced siratecy that tre efforta towards

aciovilg a neacure of s-lf~rellsne? in imustries, particilarly

in basic irnzustrial itens and eapitnsl coods reguire to be supplemented

by a parailel prosress tosands developing 1ndigeacus desion engineering

skills, devele,ment of producticn technolesy, production and substitution

of tavic¢ materials, besites testing tesknijues and facilitles. While




considerabla Progress has been made in regard to tne later itene,
action for gereration of creative design skill nave been caaparatively

.

inadequate,

1.4 No doudt, a linmited number design and onsulting organisations
for heavy industries both in thne public and private sectors, such ag

in the field of iron ami steel, mining, fertilizers and ruilways have
ha

baen set Up. Recently a Yachine Tool Tnstitur also ciarts? to
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design il enously wmetal cdtiting machine tools. Butb the total design

and developmernt ban-pover and sq<ill generated so far 1g £.r0ssly inadequate,
Arl again the Jentry “ector Dorieon Qreurnisit ions belng attached to
partiailar 1atustries are rot Goprycheble by othor industries in

gereral, Neither it can be extected t'at the medium and nnld scile
irductriza can creat: de,i o ant levelorment cells for tielr own in
foreceable ruture as trey kave st enow;th eapital or nanagewent resources

te organise tren,

2e Cxisting iesion potortial itisg,
2.1 Pes.les the 79 wiver.ities exietent in Inilie, rescarch

activities arv also orgenised in nbout 900 establisaments aa g
consorted cffort., While 43 univercitics and Lirsbitutions are

en; 'ed 1n education il recenrct: Lo various flelds of ern, ireering,
120 organircations are ehgagod in resoar ol only. Also tigre are

5 Institutes of Technolegy where recesrven 13 oniacted beside

impartirg education to sTaduate ard post gr-dunts students,

2.2 telore the initiation or tne Firet Mive Year flun in

1951, tre existin, institutions wero Producing roughily 3C0

ectonical ens 1aeers por ycar. Cutsequently the annuaj requ ent
i - xem;A

of englreerin, sradustes to meet tjie deads of the expaned

irdustries in the country was assessed gs 25,000 per year,

with




roughly 30 per cer n '

ughly 3C per cent in the mech-nieul 8roup. Presently about 6,000
graduate mechanical en ineers are being turned out annuuly. About g
dozen en, ineering inctitutes and technical celleges are conducting
Post graduate courses of two yenr, duration lenline o the Nasters
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degree in Mac:lue Tesign/Desi,n npireering.  On an aversge 75 students
are being trained on this speciality and six persons are Zetting their
doctorates in some aspects of machine cesign, mechanism and vibrations

every year.

2.3 Wwith the existing research facilities in Iniia, and with
the output of 6,000 graduate mechanical engineers and 7% masters
degree holders and 6 doctorates per year, pro.er feeding to mora
desigr and developmeat orcenisaticns in this fountry 1s assured.,
This is perticularly important to note tiat in an i1niustri al econamy
dependent on forei n know-how, designs, equipmerts and matericlg,
the output of 6,000 mechianiicy] ern ineers becotes a curse and causes
regretiul wastage of Lighly productive br.in ard mun power.

b The raquirerents of India.

3.1 The need for creative design facilities being so urgent
for India in view of 1ts expanding engineering industries now
reliant on forei.n design und know-how, ard tne cvuntry having
ensured ganeration of encinecring know-how and aviilability of
creative enineers, it is nececsary to locate tie flelds where
creative design tacilities prowise lummediate prospects,

3.2 Tiie Planmirg Conuisgion, the Tecnnical Nevelopment
Organisation, the [n;t'tution of Applied <conomic Research,

and Larket Survey Institutions in Inila bave frum time to time
analysed the econanic progres:, areas of deficiency with feasible

forecn=t, for future growth,




3.3 It ks been egtiiz.ted by the Planning Cumission that out of
the new lnvestient of rupees 61930 Millpn irn tie ourth Five Year Plan,
Plant, machinery ani ®fcineering naustry will concern rupees 7970 Million.

or @bout 13 per cent of tie total plan requl rement,

3.4 Considering the impourtance of tre various tranch:s of tae
engineering industry and the priorities given in the Wourtn Five Year
Plan, the fol; owing flelds are identified wkich require to be urgently

developed;

i) Fam machinery armd equiment,

i1) Machinery and i’achine Sullding Inaustries including
8. Foct-wear w chinery,
b. Road maning machines,

. laterials mindlirg ard building construction
equipment g,

d. Gpecinal purpoce machine tools and met.l forwing
machines,

11i) Pumps, blowers arg compre ssors,
iv) Fertilizer a.d “ood Processing equl memnt,,

v ) Consumer product development,
3.5 While the above fields are of imme diatoe interest, it may be
mentioned tlat with furtaer Progress of irdustries, rcwer fields
requiring decign and development auy tave to be attemded to,

3.6 It is alo important that design work sh.ould not be urdertaken
for all the fields at a time, Instead, 3 or 4 fieids m2y be covered

initially, and work in other flelds stertedq successively and only aftar

the impact of ste desiem certre on nanufacturing industries has been

rightly assessed.

3.7 Tie Institution pioncer in the field of mechanicnl en; ineering

regsearch in Indin is the Contrpal Mechanical Ingineering Pesearch Institute

at Durgapur which is Presently the seat of the largest concentration of
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industries in India, with over 7000 Million rupees invested. The
Institute has about 100 design personnels in its Design and Praduct
Development Section whn already pnssess considerable design experience
earned through efforts in certain fields in the past. The experience
and expertise of these personnel may alsn be very effectively

utilized in assisting other developi~g cnuntries to reinfarce their

design capabilities and also in establishing the necessary centres.




APPENDTY A

Preliminary Outline for an 'Fnfrineering Design Centre! for

(a) Obje

Developing Countries.

ctive of the Fneineering Desien Centre. (NEDC)

a.1 The propnsed deg)mn cen're may be established to fill the

specific raps 1n *he sapectrum of
Jesipn. Strene lesien rFrours

may be identified as ympap:

indus*rializatinn and product

ant from time to time t» undertake

design for the manufacturing 1njustries.

8.2 Knowing the needs 2 f the am

NEDC
(1)
(ii)

(iii)
(iv)

(v)
(vi)

(vii)

in'rv ‘he primary nbrectives of the

may be to perfarm ‘he fallawing functinng satisfactorily:

Desimm Af commercially feasible new enFineering products

Development »f new products and improvements of existing

nnes:

Technical development of existing preduct lines.

Design nf equipment, plant and machinery for manufacture

of products

Technical evaluation of propnsed programmes:

Developmen: nf technical data covering products, plants,

and manufacturing processes and phases:
Fusion nf technical inform

equipment,

ation into product and procesns
development :

(viii) Liaison with Industry and other Research and Develnpment

(ix)
(x)

(xi)

Ingtitutes:
Assictance to Industrial-Tpchnical Service

Assigstance tn the Government in formulating Industrial
Development Policies-

Creation of Degipn Conscinusness ir Educatinnal Institutes,
Industry and Research Institutes;

Train Engineers to form a basic ¢ore nf natinnal design

potential through creative and rational policy,

have t~ be rcreated in the areas as




a.3 The Cemtre will cater to the many sided deai, n amd other
related technical problems faced by both orgwnioed industries ag
well as by new entrepreneurs, particularly in the ficlds where

there are no adequate design snd development facilitie: and vhere

proper desiyn gkills are non existent,

a.4 Besides the actual desivn work it is al s lrportane to
establish "Technological Cearch", "ieview" and "D cumentation®
services at thic Centre so tlot tle reports rzlating Lo design
and developeent ctatus end reeds for the engineering imdustry
can ne obtained readily.

(v) ctructure of the Orpanigation for the Design Centre

b.11.5 A rojuest for new design elther in plaat madiinery on
product usually brings with 1t a series of probl- £y sOMEe major
whidi must be tuckled at the outset, otners of detnil waich will
be solved as the design taces shaye. ™he desipner will beygin by
maxking sure tiat it is clearly am ,recicoly stated. ile aill
analyse all the various factors inkerent in the problen.

b.2 These sclutions will be examined snd re-examined to
establish 1if in fact they do meet 21l the requirencnts. The
design process is of analysis and synthegis. The desion will
tren be translated into manufacturing instructions which consiast
of engineering drawing supported by additioral inrormeticn
relating to materials and heat treatment, surface tinish, parts
list and 30 on. The instructions snould ensure tri:t the product
finally manufactured is exactly in accord with the desiiner's

cencept or it ard they must therefare be correct ard complete

in every detail.

b.3 The organisation for design and the structure, therefore,

wvill be evolved over the years in order to cuit the peculnrities
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