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

1 • Indian engineering  iraustr;'  today, 

1.1 The mechanical  engineering  industry in India haa registered 

considerable expansion during  the last  two  decades.  V/hile all the 

machinery an J  equipment required to  support  the  programmes of 

industrial  development   du ri;u   the   First   Pive  Year Plan (1951-56) 

were  imported,   Machine   bui lai ng and   engineering industries were 

given high   priority  in the  record  and the Third Plans v.ith a view 

to establiri)  a  sound  base for tie  production of a wide range of 

capital goods ari  intermediates. 

1.2 To fat-irt  with,   rriia tad r.o other alternative, but to 

start a licence  biced  industry.     This has led  to a  very rapid 

growth of industries ir ¿er^n-l,   unseen in  India before,  with 

thousands of uuts of   saall   uii rae di urn industries set up both 

in  the private asd   public  sectors.     A number of heavy engineering 

industries v/ere  al:,o est uiiùied.     /-ut  being licensed industries 

basically,   Ue expansion of   the œeuiiu and   tne heavy   industries 

were mostly  .it   the   cent  of thei:   incr e-.'xng dependence  of foreign 

know-how,   de:v.n dr t.-.in^s, equipment  and   spares urii   to  a certain 

extent  on i~;,s-t   el' uaterials. 

1.3 It  is a recognised  strategy  that  tie   efforts  towards 

amoving a ne.isure  of s ^lf-relian ci   in ìnduutri-s,  particularly 

in basic  industrial   items and capit.'l   r;ooda require to be  supplemented 

by a  parallel  progress  to.vards developing  indigenous desi.-n engineering 

skills, development  of  production, technology,   production and   substitution 

of basic materia Is , besides testing techniques nr.d facilities,   tfhiie 
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considerable process hes  been made in regard to  the Inter it«*, 

action for ee« ration of  creative  design still nave been conparatively 

inadequate. 

1.4 No doubt, a United number design and   consulting organisations 

for heavy  industries both  in the   public and private sectors,   such as 

in the field  of iron arri   at~el,  mining,   fertilizers and   nnlways have 

been set up.     Recently a fach in*  Tool   Institute has also ulart-i  to 

d03itn  i^x^nouslv uetal   outtin^  .acame  tools.     But   t.,e  total   design 

aad   devient  nan-po„er and   SKíII generated   so fnr  is .rossi,  inadequate. 

Ar.l again the   Jentru   -»c^or r-.'-i -r <^-    „i     • -Uïr  u! • Xl n Cr-fcunisit ions  be in,-;  attached   to 

particular ir.u.,trie, are  not   -,pn  c^ble by othor  industries in 

general,     either it  can be   expected  tat the  rn,-!:^  and   ^11  sede 

ìrduetn-s  can  cr.at, ae.i  a  and    Lvelo^nt cello   for   tieir own in 

forjable   future  a,  t,.,y ^ not  enough coital or management  resources 

tc organist   thon. 

2. existir),*  J.jGi^n  pot.?r;tiql \ tie a. 

2.1 Besses  the 7j universities exirtrnt  m  lai la,   research 

activities ar,  also orbivi ¿ed  in about 900 es tabi is anient s ao a 

consorted effort.     ;vhile  43  univereitics and   m.titutions are 

en,A.-ed  in education   ud  re,eareh   ir. v,nou, V:eU, of en, muring, 

120 organisions are  ent«K,a   in  L,^:arzL onlv.     Al^  ^^ ^ 

5   Institute;, of  Technology where   research ia  contacted  beside 

impartir* education to graduate ^a  post grr-Juat-   utudents. 

2.2 l?Pfore  the   initiation of   Lao  virst  ,,v , Y *UJl  -lVt-' Ytar Plan in 

1951,   tie   e;:istiOj   in-jtUutionf; wpro 
Proauclry rou^ldy   300 

uiechnnical er.,. 1 at tra   -*»r v*-^       -  v. 

or «si*,•, sradu„te8 lo Ket tlw :ie=d= uf ^ 
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roufchly ¡50  per cent in the mechanical group.     Presently about 6,000 

graduate mechanical engineers are bein,; turned out   annually.  About a 

dozen engineering  institutes and  technical   colleges are   conducting 

post graduate  courses of  two y»nr. duration leadirv;   to the  Masters 

degree  in Sacrane   Design/Design I'.ngineerii*;.     On an  averse 75  students 

are  being   trained on this  bpeciality and six persons   are  ¿ettirig their 

doctorates  in sorce aspects o* machine design, nechunism arid  vibrations 

every year. 

2.3 With the   existing  research facilities in  India, and with 

the  output   of 6,000 graduate mechanical engineers and 75 masters 

degree holders and 6 doctorates  per ye^r,  pro, er feeding  to mora 

design and development   organisations in this   country   is assured. 

This   is   particularly important   to note   ti.it   in an   inìjstri .ti economy 

dependent  on foroi, n kno.v-how,   designs,, equipments and materials, 

ths output   of 6,000 mechan ic -i 1   engineers becomes a   curse  and  causes 

regretful wastage  of highly productive brain and man power. 

3« The  requirements of   India. 

3»1 The need for creative  design facilities being  so urgent 

for India in view of its expanding engineering industries  now 

reliant  on  foreign design  und know-how,   ard  tne   country having 

ensured generation of engineering know-how and  availability of 

creative engineers,  it  is neeersary to  locate  the   fields where 

creative desi^/i  facilities promise  immediate  prospects. 

3*2 The   F Ian rung  COMIJIKS ion,  the Technical Development 

Organisation,   the   In.;t1 tution of  Applied  -iconocue  Research, 

and Market   Survey   Institutions   in  In lia  nave  i'rum time to  time 

analysed  the   econonic  progreso,   areas  of deficiency with feasible 

forecast o  far  future growth. 
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3.3 It  bas been entitled by  the Planning   emission that  out   of 

the new irr^tnent  of rupees  619.O M^n in the   *urth Five Year Plan, 

Plant, machinery and  engineering Wastry will  concern rupoeo  7970 Million, 

or about 15  p, r eewt   of tll3 tofcal pl,m  requlrcmenU 

3.4 Considering  the importance of the  varioua branch,, of the 

oncineerxng  irdustry  ancl  thc prioritle3 given ln ^   ^^ ^ ^ 

Plan,   the fol^owl^   fleido are identifled which require to be urgently 

developed« 

i) Sana machinery  and  equipnent, 

Ü) Machinery   and Machine Building   Inaustriea including 

a. Poct-wear machinery, 

b. Road making machines, 

c" ïiîïïX"""111'* ""tullilBe con3tructioc 

Hi) Pumps,  blewers nrri   compre j.wrs, 

iv) Fertilizer a,d  <ood  proeeaaing  équipent, 

v   ) Consumer product  development. 

3.5 while the above nelas are of lm.di.te  interest,  it may be 

mentioned  that   with  f.rtner proves of induatri.s, r,wer fields 

requirió  design ^ dovaoMBent ^ ^  tQ ^ ^^  ^ 

3.6 It is Hi*  important that de**, wr*  should not   be undertaken 

for all  the field, at  a ti,,   matead, 3 cr 4  n„ids ^ ^ ^^ 

initially, and »or*  in other   field,  stcrted  successively and only after 

the i^ct of  ShB design cer.tre on aanufactunr<:  industries ^ been 

rightly  asseesed. 

3«' The Institution pioneer in th« f^i ^    * 
P in the field of mechanical erfcinwrlng 

research in India is the Centr-ü Mech-jiir«!   *„ 
r-i ..it lineal   Engineering Research Institute 

at   Durgapur which is  presently the seat o-r *i     , 
xy the seat of the largest  concentration of 
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Industrie,  in India, with over 7000 Million rupees invested. The 

Institute has about 100 design personnels in its Design and Product 

Development Section who already possess considerable desi^ experience 

earned through efforts in certain fields m the past.  The experience 

and expertise of these personnel may also be very effectively 

utilized in assisting other develops countries to reinforce their 

design capabilities and also in establishing the necessary centres. 

3 "I 
Ä 



APPENDIX  A 

Preliminary Outline  for an   'Rnrmeerinr  Design  Centre»   for 
Developing Countries. 

(a)     Objective of   thf:  FWineerin^Jtesirn  Centre.   (NEDC) 

a.1     The proponed  dfislrn  nfinrrp may  bR  eaUbllshed   t(,  flR   the 

specify „pa   in   'he  „pe-mm *f  industrial i zat nn  and  product 

••esipn.     Strong  1er,,m rr-ir, have   t,  be  created   in   the areas as 

may  be   identify   aR   imn„r,ant.   frnm  Mmfì   to   f]me  ^  underta]çe 

design   for  »he  mannfaohirmr  induntries. 

a.?     Knowing  the  needn  of  ,ne  rmin,rv   ,he primary obiecUveg  of  ^ 

NEDC may  be   ,n  perform   >he   foll.wln,  funntlons     8ati8factorilyx 

^     DeSlrn  nf ^"""«mally  feas,ble new engineering  products 
(ii)     Development   of new nnAi^t..   ~~ ) • new proriuots  and   improvements of  existing 

ones' 

(iii)  Technical   development  of existing product   Hnes. 

(iv)     Design  of equipment,   plant  and machinery  for manufacture 
of products 

(v)       Technical   evaluation  of proposed  programmes- 

(vi)     DeveloDmen'   of  technical   ^-. + -   „ technical  data coverin* products,   plants, 

equipment,   and manufacturing processes and phases: 
(vii)   Fusion  of  technical   i„f,m„t-        •   A ecnnical   information  into product and  procera 

development : 

(viü) l„iM „Uh !„„».,„ mrt other Besearch Mrt Devei 

Institutes- 

(ix)    Assistance  to   Industrial-Technical   Service 

(x)      Assistance  to   the (ìMP•»«» t *• 
Government   m  formulating Industrial 

Development  Policies 

(xi)    Creation  of Denitm r~~~~ 
T   ,    + 

lCT Con—-8-  in  Educational  Institutes, 
Industry and  Research  Institutes- 

(xii)  Tram ameers to form a basic lore of national  design 

PotentiaL   through creative md rational ^.^ 
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a.3 The  Centre will  cater to   the many  sided deal, ti and  other 

related technical  problems  faced by both  orfini^1   industries aa 

well aa by  new entrepreneurs,   particularly  in  the   faeida where 

there  are  no adequate  design and  devp logent   facilitilo ar>i  where 

proper desirn  skills arc noh existent. 

a.4 Besides the actual   design work  it  is alio importune to 

establish "Technological   Search",   "'ieview" mid   "D canon tat ion" 

services at   thic  Centre  so  th-t   tie   reports  rala tin,;  to design 

and developcent   status end  need? for the  engineering  industry 

can he  obtained readily. 

(b) Structure  of the Organisation for the   Design Centre 

b.11.5     A request  for  new design either in plant machinery on 

product  usually brings  with it a  serios of  probl.-ns,   80"ie major 

which must  be  tackled ut   the   outset,   otners of   detail waich will 

be  solved  as the design taxes  sha.,e.  '"he  deoi^ntr  .viM   be^in by 

making   sure  tint  it  is  clearly ana   rrecUvly stnteu.   ile   ¿all 

analyse  all   the  various factors inherent  in the problem. 

b.2 These  solutions will be  axarained  pnd  re-exanined  to 

establish if  in fact  th^y do meet  ali  the   requirenonto.   The 

design process is of analysis and synthesis.   The  design will 

then be  translated into manufacturing instructioas which consist 

of engineering drawing   supported by additional  information 

relating  to materials and  heat  treatment,   surface   fini ali,  parts 

list  and   so on.   '^he instructions  snould   ensure  that   the  product 

finally manufactured  is exactly in accord   .vith  the designer's 

concept  or   it and   trie y must  therefore be   correct   aid   complete 

in every detail. 

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

will be evolved over the years  in order to cuit the peculhritlee 



b*> production, ¡»•«i.'i'-^-^rt   'v   :• ••. i rn. 

'i.     Nee i   ' T  ''•r-v •'..-•• 

d.1 Tu   Li-i.n  tu    •)<•   i» n  u.'Yn^T:   o*  tre    >rure,   thrn>! T   a  y;it*ble 

prq r ii:¡."  ttxr  tü  b.<   .,r,;i'.: . >* ,    ,.:   ipij u.t   i.i   if«:   A; i <.-r. Í ..•- / 7 7iá:*  ¡.as  ne<¿n 

üiown   for   U.,   cu-,   ;!-:*-   c ;'   .,t.t''f,   v :.'..    tn.-   j-.^. ¿7:   -:ri'-vr     >¡:.<\   tío 

auppoitn,     Htut'f.     "';*•   •jií.i,':. ufi'u^r     ; ;.  partícula   ,r^>pc   will   be 

trai^d  ín  q  f.;v.   ji-.'-ct-a  m  -.i .ihr'  -,i  (í:<.--\ < ,.     ir   i^i^ii.   l;f  oer.tre 

expect.;   io obtain   'M-   " ';:"     '•..;•':•' ,:.t'   (^'.-i,   O   t, /  ..UTR   ¡/.   lin   .CM   fields 

who WüUIü al«1  t!- 

d.2 In   lai in,   ; 

tene ml   enri;¡t-"í ; • 

few  st'l"CteJ   area.:  <•:.:,. i   wi ü¡   T"'I  <>  t.-ij,    'tiorv   iras;,   cr.  b>>   railt  up 

easily to   avj'ron;  4¡¡\   t^'imci   ¡. r ¡ i»'..v  mil.--. :¡   <"ly va tí.*_ut ¿;oii^   to 

forei* rt  cour/trio.    ! or  d. .• i.-"'j.iv;  t>,«í fjuirnont   nrd naer'nery. 

.¡.fcr-r.i,.-   -VíT     t   t!«   ><nti>:. 

.::ei   '.v. ;. i. . , n   '"ü;*.1   te:;*   :^    -/. •r.»»   in 

ro.ii.ftr   .--.re   -iv •; ,. ¡L i< .       >1 * •', L.-'   t r a ,*>.» ;   m a 

f.. ì^ati'-.vvjl   T. .j  ¡ ridice. 

e.1 It   ;n íiop'.M t   :iie  et;tí-.MI :-J.JV:-nt oí'   tne   national Ktigineerin;- 

Design Centre will   provi aj  -i very  u':-.--í'ul  component  to reinforce the developing 

countrieserrleavour  tJ build  up a r,elf-fi' taming  it.:l*antri4l oconcmy. 






