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Reference to "dollars" (l'i   Indicate« 'mite« State« dollar«. 

A fall stop (.) is ased to indicate deviami«* 

A   -OHM (i^  is (ued to ssparata thousaa««« 

The toil ami nf abbreviation« are uoedt 

1 * intarreted circuit 

S'CVZ        :*nte   'rus Electronic bport Procaaais« Zoaa 

""DA "rada Derelopwant Authority 

The Monetary unit of Iodia is taa npM (lai.   A aios i« a aua*raÉtè ef 

a rupee.    During th« period of the project, th* valu« of ta« rapas la ralatiaa 

to th«  J ni ted Statss dollar MM tJ3  1 • Ri 8.Sc. 

Th« de«illations «aployed and ta« pros«itation of tè« aat«rial la tail 

publication do not iaply th« «apreasion of anj opinion «aat«vsr em tas) part 

of th« Secretariat of th« United lati oris ooneoralag ta« l««ml statwa af amf 

country, territory, oity or araa or of its autaarltiaa, ar «s—sjai«j| tèa 

doliaitation of its froati«ra or ko    iar M. 

nVntion of company naata aad oa—atolal 

aaat by th« itaitsa latlaas Inématrial Batti Qtfaaisatloa (WHO). 

*WÌ%; *&* f 
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J'WttRY 

Ths meUi-fù, r«ui,:t,ra  ,urr,-ly boin, f roi,,..,   i„  Irm, ,r    in 

not «ntirely „stable for export   in   entity n,r   io  th-y meet tr.o ,1Ä ,,,,,. 

r^uirem^t.  of the  internai  »aricet  for military ard  industrial   l!..:^,   r. 

P-uthormoro,   the uneven quality  jf   the raw material  available   •«]'. '-,.,„•„  r "., 
pr>blc»i:  ir foreign aupptieo aPe  to bf; roi,tpictfci#    K^.^.^ . ^ u  t   ir 

* poBiti,« to  r,,iuc,   the technological  m  in a ruffici-nt!y ,,. ,rt   ti...,   %. > 

th, mar*ct  m  Inaia iu not y,t able   ;, abe ,rb  auffielt   HV.HU,,  t    L, 

•r,:,cU,n ..-oonomi-- and to .¡u.;tifv a .•?, ,r.    in-.-nc»   !»v«. .;..-.. r.-!    f  ••. 

It  would  ther'-t   re bo »dviaabl« t, search  for mi.-I«. ü if.   • . ~;,iril ,. 

' .-¡tribute  tne nerensary know-how and tj   Ji.-jtriL it-  t:,.   •• .-..   , T/ .   ir< 

thoir countries.    Thic contribution might  r,ure ^ertaxn fi,.ancial i.".-. 

The Indian authorities .houle!   improve  tne competi' ivonesr or Inriian c-,p ,t ,r,^ 

by setting up a  teat reauit documentation achem.   and maxing tn, r.^lt,    .'  tll. 

t*ntB available  to any uaer at   the government  1,D -ratones. 



INTF IXJRTION 

The   iev.-i  pin« pr auction of industrial  electronic jfulpamt  i*  India and 

the demaní i'.r equipment  for military Application« reejuirt an lnerejaa in* number 

:i   righ-qoa.ity electr.nic components.    For reeistore tail reagir ea«*t eould 

mmly bo coverei L\v using metal-film resistors.    For Industrial équipaient 

"non-ins lUted"  vvarnished) resistors wouid be sufficient in nost on*««, 

while f  :  military   mes "inaulated"  (moulded)   components art rafnirnd. 

Meta.-fil": re  L.-to"3 have been produced  in at least three factories  in 

Irriia í   i   i.fîit;  •im...    H-wever,  accori in« to  the find in«« of the potential 

•:.-ere    :   Indian -letal-film resietors, «niality an« dvlivary tara« are) net 

•   ••:':•!  nt.y p .od yet  to meet market requirement«.    The Tra«« Development 

\*\h my v in*    theref  re asked the United Nation«    Development Profanan« 

i'liTf)  to provide an expert on product adaptation, anal it prepared a wisaion 

t ) in-.roduc<3 manufacturers of metal-fil« resistor« to potential entrepreneur*. 

Ti\r: project  entitled "Product Adaptation and Upcradine* of Quality* MM 

RT 'n.'C'""d by   in.'TX'    and i- part of a comprehensive plan of export dev«lops»ent 

e-" tne  "I vemm^nt   ,f India.    In addition to the «ission ey an expert  an «etal- 

film rrci.-tort:, T.i.isions by experts on the followln« electronic ooseponemts 

were ì.^cl uioi in the project I  IC technology,  tantalo« oapacitors, povar 

trar.-Ji.-.t   r.- ai; ;  3'1 ii-a + at.fj devices. 

The mission by the  expert  on metnl-film resistors lasted fro« tO Octo»«r 

to  12 Nov..Tibor 1'>7v»    The purposo of the mission was to advise Indian annufao- 

turor.-   ¡n pr' lue', adaptation measures needed to improve the export competlti- 

vwieaa arri market acceptability of their product«. 

During at;4 0.11 o i discutions or. technical a«d eomMroial qwMtiana wita 

metal- »nu carbon-film resistor manufacturers and eaterpreneurs iater«at«d in 

the field, it was possible to define specificali/ ta« lay-out of ta« production 

processes required and the marketing arrangements aeeeasary to export 

It was found that India was a potential produca* not only of amtal-flla 

resistorj but also of all electronic components whoa« —iftntim is labour 

intensive.    It is understood that in the beginninf, particularly, «atoa of 

the output would have to be produced for export to ta« «o-o«ll«d 

countries, but ao a long-tern objective this undertakinf niant ala« 

Indian component user« to improve the export coanmtitlveae«« «f taair wroém\ê, 

• 

JLJaW^_J^_        .^. .-  ,   iL.       ^    ^.  *. 
SflBK 
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riKDIWlS 

Panerai 

In prtneiBl«, IMU has everything that is necessary for th« manufacture 

of th« resistors reguirod within and out «id« the country.    Hoover, Indian 

usora streesed, and that iHMd to be in acoordanc« with th« expert's observa- 

tion«, that the present quality, quantity and «peed of delivery will not even 

cover doao.tie demand.    Hi¿h quality insulated resietora for military  applica- 

tion«,  in particular, have to be bought  entirely from abroad.    Tho expert was 

able t    «newer »11 the question« put to hi«, but the short time available war 

insufficient to copíete the product adaptation phase or to deal with the pro- 

Mema of upártela* quality.    ~he recommandation« made would hav« to be -arried 
out aft«r the mission. 

Strili» m^lrr* 

gaTtati* lir-    lx **• rurally obs«rv«d that the quality of Indian cranic 

«a«« aaterial is not good «aough y«t.    Tao main complaints turn.d out to be that 

di.rn.ioa tolwane.« »ar. too hi** and that surface quality and .lumi«, content 

••«U al« U inorad,    SOM anaufacturar. ar« tnorofor. «till usi«* iaport.d 

°,mi° •»*»»•• •*• »*• *oing to apply for furthor import licence«. 

<to« mnmfacturing company produces the ceramic base to its own requirements. 

Th« quality seeas to be «ufficiently good and it would have the capacity to 

a«et total current requirement..   Although the ceramic material is available 

locally, prices are too high and delivery schedules are sometimea unfavourable. 

at*.   It «M gmmmllj fait that Iadiaa raaistor oaas (mainly of email 

dimension«) «eon to be too unevan for the automatic machines to run continuous- 

ly.    Ranu/naturar« with «uch equipment still have to purchase cape fro» abroad. 

Tha quality, aam««r, NIM «nffi«i«ntly good for the Urger sizes and annual 
oparatia»* 

golf.    It «as gam «rally «aid tarnt Indian rasi star wanwlon wiree girt 

•raalaaa with tèa antanatic ameni nao WOWM th« saldar fila i« too UMTOB,   ifca 

«olaaaaallity of tfce wir« ma ganarally «la« fonai to be too close to the 

liait« of «saaatamillty. 



'/arni 3h.     ~he only rarnith whi^h has bea* accepted renerei1y by »he 

facturara   .:•• iti i verri ly the Indian subsidiary of a Bwoaaan manufacturar of 

rtvu-.t  r-.-w...:..     :'!,.• vir?.i.--.   i .•  ïiirly *»xj .»n.ive,  howcvr, and   i.-   iifficuit 

t.   icljìr.     Ir. ;„a». .JI; li.-r.' nave r.ot  Le or. appr ach«d prM orly. 

Tsoxy moulding mat tri al».    Resins for covering insulated 'moulded  Mt,;. 

fi Irr: r*L«: .= • irj are no-   beirv* produ  ed   In   Trv1ia ytt.     Siri'-« tht material   ha a « 

jhor*  she. f  ; i fe ani  requires coo!   storace,   it  n uneconomical  to obtain sap- 

Dliea  ;'rom arroad   fir  suai l-s^ale proration. 

Pr. iucti.:. • iu;pment 

3omo    •  m\v, :e~  w TK  fairly Mcressfally «ita campiettly aaaaal aparattea. 

Ait;mati   •   ¿i:,  be racuirei  increaaintrly in the future for ih* prod-iotion of 

,-T,aLÌer .-i.: p.?  and biffar batchee and  te enaur« non. Latent quality.    Complete 

auf  -iati-   i.r.oj aro   f/aiìa^e  :>om  tne S viet    mon, Japan ana Mastern Buropa. 

3i.v>   tne  linee an- nr duct i by machine manufacturers, the kaow-toow for resij- 

tor filrr deposition -.uid production experience can be acquired only by collabo- 

rating with a resistor manufacturer. 

Product! n pr-cess 

PrtgaratioB of tht ceramic.   Thaaa it a U* af «è« facilina« aacis—ry for 

tr.e tr-itr-nt of the ceramic bait.    Äiat-fraa claan root« wit* air eonditionimg 
ar-, a;^   i .^ • ly er.-er.i Lai. 

: i ;.,   ibi >Ji'.i in.     "he processes currently employe* for film evaporation are 

•lefi lent.      hey should include ion bombardaant ^leaning before evaporation and 

a protective coatinr after it.    For smallar sises and lardar output the present 

"j'i .lvi-j^a "   '«portion met hoi nay be uneconomic,    ""ho teaaalcal datai la of a 

Utch proce3j  for larger Tuantities war« therefore di«cuitad in detail.     Initi- 

ally, one ou»fit  for batch evaporation shouH ba bought from «broad,  top-ether 

with drawings for later duplication. 

The .jputterinç production unita appeared to be satisfactory.    Owinf to 

the electrical  characteristics involvad(lowar »heet resistivity, higher tempe- 

rature coefficient), however, taesa processes will not W aalt to replaae tae 

evaporation procese for tht whole rane« of resistance« refaire*. 

m atawMMEal 



. fur"tur tratMnt, «it* tu. «caption or anir»iiiV, 
nmmmá to b« •.'••ijfaci  r/.    Th* f,nly ir%w\ , » m. 

""• to':'  nm*]     *'•  r-iri iny »it.natir   mi*   -   .r.-,--; -%: ¡ ,., 

ÄattlÜ* • *»* to «•••.**• «rutti« i« »clW!^ diaaaaia.u %nd ha- 
rte fNtltMH Witt«,  tti« affacti*. apirallU, 1.^. w. fmiwi i9 u 1MU,fi_ 

*im\ U .11 c...    CI«,» tolime«, for wth htVt to ^ appitei. 

„_^ ^It^l^^tfftf' ^ Uok  «' •»•ei»» produetiaa iMtffnetiona 1«« 
m %U •»••*•*• *•* -»<* «MfU far iMi*iéu*l farLUoM.    A. raaaa^h .„d 

develops! «ort ie  introdiced#  ttoi.  pr^tuctiT, ^rnr. ,.  i  t..  ,,i,T.-W( ;    ; 

so <*e to reach » mur» uriif nu quality. 

ad DwljDm«^ 

to •»«factura» wa. »Ue  -  .,,  w ,  ,...pars^   tfill   ;   r rpi iuct   ^gc%r 

•*a development.    All   the  -lev«!,Tment   w-rk  war dor,,    ,   •....   f.r•.licti0l4   iU   . 

Potential «anufacturere normally »iri-u,, a  Uborat  ry »hi -,  x, aL ,  t' 

•11   t*« production procos,«, under r-ntroll-i anditi,«..    Tm. budget   for    • - 

r.eearch «d development n ,r-»lly account, for «>OMt four to -va* par «art  of 

tumor».   A tUiUr appreae« t. m^mmmmry whart « Indi«! n»»»*«*,*«. ia 

-IHIM *o improve  ai. product quality and  to ber m ind^Td-ait    f  -,rai,* 
JCjaoW-ftOll. 

»• Uck of any »ceeptance test, for  inco.1^ *o„d, ari the a. yet   i  -. 

cient control, ««ring production wer«  leading in 3;>me .«,3  t,  r^aatad 

interruption, of the production flow *»d to a i„* yif,H.    only t>, fin., 

insertion NMtd to be fcanerally sufficient. 

Ä* .t«dard of basio éducation and the general interest  >f tne »or*.— 
ft»* fete*»! .taff -re fOUBd to b# eltrem9ly hi<h,    0nly thft ^^  ^^ 

c»t. and th. .«MUM. difficult working condition. 3eem to b. a daj»p«r on 
thair aatauaii 

«•oarai« t. ITTTC ta« fallal», flri„. (.iilta. ,i#e#.i 
«t*a»ta< far ta« Iaiiaa raalatar aa*k*t, 
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«ru'i.-oo :.podi*ior. ami 
e ir i    -film résistera 
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"•> 

M«*il- «ni .->Ti(l^.ftipi r«aiät*r«        }.^ 

1^ 

4.s 

iffljr: 

to 

reSi   :   r.:   ^  fi,-urer W be *ak«n ^  r.ferrti»f to Mt*l  fllB o»ly. 

A pr. , r.t  Uè fi.-wa  for preci.io« ftlB »»Id b« nei 1O-W, ihm tào-t 

ment i nea   n> v»>. 

A -  n:r>- • ••   tí. < -v.timat..i fi,;u,.. ta, futur« Mrttt In t«4i» «oitld a* 

ìiiBti'"y trv-  • r.'senre   ,f -nan,/ TuniifMturara in th« fieU, 

»LSZESi*    Aoon-dìM te n«e«r«Uet tet«vwti<*nl (U 
th« Biropen a*rk«t i. MliMt*< t« b« faUliM 4»lUr«)t 

lfM\ 

W-¿«H resistor« 145 •90 *o 
I- ar. annual «rovrth of fiv. „, om% „* , t9o9or%iom of tÄ p#JI tm% 

metal- Mid metal-oxide r»gi«torB ar* M«V»«4, th« ra»«et«l aar*«* mt+n ta 

1*78 79 i« ««tiftst«! t« t« 1,000 milli«» pu 

If the wor-.d wort  U twice th« iuro*««*; wk.t «d i«^ U ftH, %<J 

-•ur,= ly five r«r cent   ,r th« «et.l-m« re.i.ter., .«p«*. mmii »«t to 

100  million jiec«..    Thi.  justifi«. pro*»U«| », *, mT9 %hm fl^ 
manufafturers. 

I 
I 
I 
I 
I 
I 
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m 
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MICO HATIONS 

-i___.                                                                                   '"*jr  ijr «ftn¡ir!»',t'ir'-r •  uh -~4, .„.„,.»,„„  lwl- prooii,!ii)n IMII f r          -       .. 
r..».,.„.    „,. ,.„,„ for lMi u  t m ^      ^ M.-. 

I~ .».«.*.„.*«, „M.,.,,,.,.,,,,,,    lr,w   .,     ,.' 

tt -u b. «„,.,. „ „.„ lh„. r^,lr_,it^'r     ""* • -' —- 
^t.0..,.-,.,. », ^^ _,,_„,. „„,..,;,vt.:;;;- 

••   -t^,«,., »-i.„„, lh„ ,.„„.„„ ,lrtt ,/iii;iir    _ 

'-- h».,«., ,r.„ „..fc.,,,.,^ ,.„.„. t..,r>n..e.. 

The  fjrtiH.-èii;«  io»««tic JM»n     t   ,   „•.,    ,•  , 
„  , 'imn..   t   r   mvU.-txlm  resi.*  r.,  lr   •.     _,._, 

•-* ~* or u. P~**.u* r^uitf, «vl^ -Wd ,;,:   ;wi; 
A 

¡in« for tu« »iiuf^turr    f c*r*c*  r • 1. .    •   . 

t. yr*4m>m ecunomi«: qnutiti« Wo,,,»,    f ih    , 
il't. — 

•m« for.!* »»rlc-t   requires » m,* ,\vKt9 .    r   .  _,. , 

••f » ~t,i-nu „,,.,.,,.  *. „.„..'J *       - r""- ' '" "- ""'»> 
•      n- ua«r       coni liwice in   the  prv-duc!   M. 1   ^„ 

^    r9ÌÌ*ÌlÌX> "  *"4~ » *** ~«T—r  ,ould .ore «     lT b' 

THi- r^^u.n   i„ee not . ,v.r th. pr...luc. 4.jr of ^;_fi  „ 

—ifcrtur.,. by ..„•pi.t.v llff.^t t^1TJ.6..... Jn fla. 3uls;p #; '   \ 

•»tfc M rai.tiar i»». ^ ef lt„ il9ortMC|| 
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c  '   l''  ;   :   r  '• -1-   !•'  H»at the production of immlatod metal-fil« 
r"    ;     i:-'!ti.-a:     í     ¡.haï     f run-insulated  n^tal-ftin roe.atore with 

o «x.-.pti.-n   ,f tne  final   mating.     Ineulate<1  resistors require    a 

:-it:->r erF"r,-:V, exp^x.v resin moulding preso,th« purchaec of which  is 

:K-ti:-iab:..    „:.y far certain pr   lurti.n quant i ti...    AE the advantage« of • 

•  a. led resist  r become parent  only if the general  production standard 1. 

already hihihi*  improvement ahould not be conaidered Wore the production 

!' r.n-i.-uala-   i  (e.r.  vamiahed ^  resistors has b««n established properly, 

wr. r:  it  *...:-. i,r an additional advantage to combine both  lineB.    The  inflated 

rv,i.t.,r *.,-. 1 bom; it  fro* the :..gher -fficiency of the  line for n<in- 

-rwu.a-.a relator, «hi,h are «n.r.liy required in much larger quantities. 

i#      ''*'"' ';<   ;      "iy,: :  be     ,/ted   ^ citified by an independent  Indian  (if po3_ 

¿i. -« ^vorr.w.ta:'      -tandards  institute according to tha national and inter- 
naUm-i  -Guiaría.     *< r    x¡   rt  v   Western Europe and the   united State,  the 

appr.priât, standard   (MIL, DIN,  XT'J cr U&) ahould b« applied.    After the 

Indiar. Usi  ,.,-is been pa.-aea jucccBBfuUjr,  bodies concerned ahould apply to 

trie approdiate standards institute of the countries    to which the components 

Mil  be   ;xp,rted for rc-sni'ic-n ...f th,.,   teat result.     If this  is not  possi- 

ble the test siculi at  least be repeated with FDa-TTL,  Stockholm,  for the 
Sur;; .¡an market. 

A component test by an  independent  standards  institute gives the uaer 

an unbiased picture ,f 'he quality 1 .Vel  available and is excellent publicity 

for those components which paae the  test.    Especially in countries    that  have 

no experience   ^ Ir. lian workmanship yet,  even a teat  r.ault with some restric- 

tions wou.d facilitai  «alca ^eatly.    The manufacturer would also have the 

advantage of learning »bout   *.he quaiity of lta own COBponent8#    ,t QeQma ^ 

so  far no manufacturer  in Tndia has the neceaaary équipent, particularly heat 

and humidity chambers,   f-.r trie teste  required. 

An exception can h<   made for manufacturers of consumer equips**, who 

purchase component*  in very large quantities and «ight reiy «* th,lr om 

limited teats and be prepared to offset auality by financial advantage,    fti, 

exception is possible only for non-insulated resistors and certainly doea not 
apply for insulated resiaWs. 



lì - 

4.      Th,   rialto of all  tectr, of ,:e,tr,ni.  "„nj.^ntr  ,,:   .1, bo ^Lii.r.,,  ^., 

a reblar updating servici ar:d nhou.d *•  available u  an,/ ucer or.   ,,.-.-.    A   -. 

Indian  ntaniardn institute,  nr.oUd maKe thin a common effort and  .-^ld not 

hnoitat.    t     piUiüh  t-ct   failures and   me >ffioi<.neie:;. 

Suor. •rvicc would be a cha. . ...Wèjr:   t    manufacturer.-   t 

m 

required   -a.'iity, and an exoell. 

medi nm-Bi'.»;   industriali,   t     oh 

an..-(ìptanr*    t-at:-.    It would al 1 

acni..••/<. 

r.',   •••p': àa.ly ;ma. ana 

•f."   r-.-i ¿irci   ;jmE. nen'.'  wit:.  aJ   •;x;."n;;i-/.- 

r." 'i:";r   t.     striKe a baiando b'^woon avarìa- 
bl" qUalU:'- ;ind  r"'uir"1  "^   :-""  '   r   •-• liticai   amicati  „,.    V   A 

1     the adraj.^e of th«.  .„er,   •     :-r>,> i   - irK> m-,....  in  .^^ thp  , ^ _., _ 

r th.  r   ,,.,„». r.tr  they arc    -.;,.,-  t,   ,,.   ir.   th-ir   ;ir-.it   L,:^:-,   ^ì  *rii,' 

would enable them to avoid the fa.' m  •' r<-i ' r- ;r -, ^ •   i .*. i. . JT .   ir.   . ¿."ir '.•;,ii¡,merit. 

•..      'Die n„*   8te}. after th, *.,-•   ,,,-  arr   -   ,,-ived  should b,-  fr th(. 

re«,i.t..r mar.ufact.rern to  „WUirh a attribution network  in :uitabl. -^ ,mer 

countrlcv.     TL ,re «hould be at  lea.-t    n,   iistribuW xn oach c^iry wh .  v.r 

keep, a ;•!•.<* of all  frequent!,- require i  comporta  f,r  indiai e   ixspatch. 

Tt  would  b.  advisable for   .11   ir.t   ro.L, ,^,,,,1  ma,.:u-turer,   M .tart  a 

common effort  in one or a few "teat  countries". 

A national distributor  i,  f.referabl..,  because the attribution  -f electro- 

nic components requires (at least  in Eur,re    ci ,se citaci between user ana 

supplier.    Ordere .re normlly placed  in the  langage of the country.    Telephon, 

calle bey, mi national boundaries are not  usually acceptable. 

It would be advisable to try, initially    at  leaBtf a climon 4isrtpib.jtion 

network for the following reasons: 

(a)    The costs of penetrating an already saturated market are fairly high; 

.h~Jb'   A^^Ht •^uîactur*ps d0 not have sufficient experience in selling 
aoroao and aigat not find enough suitable distributora} 

^•rkeío¿i^rd^^hoeTîilg:;l between ^^ —^-^ - * • ^^ 

and »iedrioI;0ÎÏ.Î.r ^"^ • °ften to° B»" as ***  *** «-*e» European 

It night even be advisable to establish only one brand name and restrict 

coapetition to sis«, style and tech. ical parameters. 

•taák 
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u ''   '    '"'*' i he a "' rk    n  *   ' »mmiaeion or for a fix*»!  price. 

.ih mid  .t!;    b- r ,i..»ldered, however,   of «1 lowing ;i financial 

• -unufa-t ir-r and  '-.e   li.-trauter in some caaes. 

i     •:<•   *'   .'• ¡ five  m«  distributor mure  confidence  in a   •  ntinuing 

:  a. .-¡i--    'he manufacturer    f a «ore permanent dietri put ion 

>•> uid  v-ntroì be'ter.    A financial  limit would oaue  the 

;u• ¿U.--I-   aid w.uld rt'lf.  t.   . h.ap- an/ profita and lo-.j«* or. 

'• si-u:  -,mufv:i u-:r  is r. ,1  , repared to  fulfil  the roqui-ementa 

-arKe»    Li    th..   j^ir-i   ¡eriod.the  f,1 lowing approach«t   rnould 

.a     :.•••  li.iian -,ir.ufar+urcr applies fr,r a licence fro« a non-Indian 

rwnufarMrev whi.r, nas already sh >wn ite ability to produce to a recognized 

standar..    I: ha,- been  jhown that this approach íB cheaper than continual 

development.    It might b, difficult to find GUoh a partner, however, Bine 

ectubU.:h,d w¡1fac^..iror;- are careful  not to «poil their own market8| 

(b      '".     Indian manufacturer .,et;i  up a second oo»,«ny,  together with 

*. ¡artner,  •, ,r.'.duc-  ^riponenti: for export.    Alternatively, a non-Indian 

di.;t rib it io,.   - many could be set  up and ,nared by both aidee.    To Wl, the 

start  the oxr   rt-pr, 1 jcti-.n company could be situated in the Santa Cruz 

Electa nie iäxpoH  F roce^i,.,- ¿one  (SCEffz;  in Bombay,    after a sucoeaoful 

start,  further plante  could be aim established inside the oowtry. 

A or moan,;.- wnich har been ret-up  with an established forai* resistor 

manufacturer wild nave   i.he advantage of a-ee,8 tu a prove« technology and a 

working di.-t.ribution network.    Both .the technology and the distribution network 

would inen als. be more  easily available for the Indian mother company. 

The 3CEEPZ in Bombay is a particularly good place to start a factory with 

the complete technological know-how and equipment of a non-Indian art her 

company, provided the foreign partner takes care of distribution abroad.    By 

making a research and development effort of ite own, the Bombay manufacturer 

can than gradually substitute Indian raw materials for imported items and can 

supplement imported equipment with its own developments if required. 
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%      Th, Trade Devol ,pm,„t Authority (TM; should contact all non-Indian 

! tentimi ,,,.iBtor manufacturera (see annex I  in ,rrieT  to dlj00Vf.r whetfter 

tney .re interests i„ licensing (BC.. 7(a .bov,, ,r joint production in India 

(oo. Vb)  above .  W might offer a ^„„„d short time assent for a 

rool,tor -Pert t, u,.r,jrtai„ whether p : nitle offer, meet th, needs of the 

Indxa, mastri«, and X,  adviee TOA ac<,.Hin*ly.  The TM coald '.hen choose 

the appropriate partners to arrange the cece.-.jary contacts. 

%  'TO ,hould a»niffl some scholarships for Indian engineer:, to be trained 

b.v a r..i,tor manufacturer abroad. Tua could aldo use it, contact letter 

l»-5 *  ab, ve to .oarch for manufacturer, willing to accept such oiiit«.. 

Th- fi.*! .„ie,tion could be «ade by -M darin« the .econd assignment of a 
re:.iatoj '.«.port» 

*lm,,t all In.ii.in manufacturers w uld derive an advantage from the 

knowledge (Jf metal-film high quality deposition, and economic large-ecale 

reoiator production of the type e.tablished in recent years. A formal appli- 

cation for a sob.olar.hip haa air**, be« «pre..* by the Electronic. 

Corporation of India *nd Tamil Nadu Electronics. 

10. Potential supplier* of capa, wires and ceramic roda should al.o be 

approached to improve quality. Short term .cholarahipa for engineers from 

the companies concerned should be sufficient. The beat formula for vernit* 

ha. to be found by close collaboration between resistor and varniah manufac- 

turers, and by continuou. optimisation teats. 

If Indian manufacturers see the standard, cached abroad they might be 

able to produce the same quality immediately since the variations are only 

minor. Reai.tor manufacturers al.o have to claim the required quality _ 

to inapect incoming goods accordingly. The varniah supply i„ particular" 

require, a tight control .inoe there are almost no rule, yet which define 

suitable resistor varniah. Formula, which have been found to fulfil tè» 

requirement, properly .hould be exactly repeatable. 

immnmfl 
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CRL II ectenie   Bauelemente 
Postfach  A}r 
Kaiserstr. ti 
->0*) Pur:-   ' Rhein^ 

Db le Elivtr'ni.'i- Orni':'. 
Fallow,* ->C 
*>00 Runi^h 60 

Rectronj ,• 
Whchncr.-t r.  ,,< " 
HOt1)  Jntcrhaehing 

Pihor International  GmbH 
"Pucherearttnal r, 4 
••ìyxi NuYnborg 

lìoai.-ta JriûH 
Postfach THS-V'Q 

Ludniilastr» 23-15 
8300 Undshut  (Bt/.) 

Iheinisch-ëeetf. Isolatoren-Werke MbH 
Poatftoh 114 
Wlhelmatr.  175-177 
5I0C Sie^urg 

Siegart üideratandsbau KG 
Octlajjdotr. 31 
8501 Caiolzbura; 

Siemens AC! 
PoEtfach B 
Balanstr. 73 
aOOO Munich 

Mektromodul 
flMCrádl u.47/a-a 
•-•udapeat XIII 

¿UK 
Japan Electrónica Co., Ltd, 
1-J-tO, lakaunaohi 
X - lachtd*, 
Tokyo 

Philipe aioeilMpan fabrieken 
Eindhoven 

A?  —      -        J¡'--¿~ '-afa- --   -* • - - - ^a*Ét. 1 
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Unitad Kingüo« 

Allen-Bradley Electrónica Ltd« 
Bede Industrial Estate 
Jarro* 

Ilactrosi1 
P.O. Box No.37 
Paillon 3und«rland 
Go* Durha« 

Bri« Uaotronloi Ltd. 
South Pia« 
Oraat Yarmouth 
Norfolk 

Tha PlesBuy Company Ltd. G jrnp .rient :: Group 
Chaney Manor 
Swindon 
Wilt ah ire 

Vttraman Europe 
Hyrimba LatMi« Mooburn ireon 
Buckinghamshire 

Halwyn Electric Ltd. 
Baditagton 
Northumberland 

Yuaoalavia 

Irkra ZP 
KotniKova 6 
61000 Ljublj 

••*-• i^m¡- 
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lari ;il 

AID pfr'FIT KTimTl 

T*# marni mm *r.<mmm\<:  «lit f ,r »utoaatie resistor pr-rivantion cornista   ,f 

«M  f\»n aa*r»tia« lia«  re'iiirtii.* *••«   f-jK'-wirw» »a    r items t 

tefMitton  «Rit 

Py-Burtiiv aacrun« 

Capping «•'•«ir.'-» 

árxit   f;>ur »pi railing 'n.*e»ii  i» 

ÜeUlf   '   in.;fcir... 

'/amijeunf^ testiti-  u¡d      i,r\^ i iti » 

Tkc inv>jt«»rit  ci'*.'  (tr^liU»^ out. ay i ,f  1 - * j M   ^roiueti^n spae*, 

vary b«tw««n VXtyJOO %/. i  1tiMjt *)0 ruf*-.-»   J <;.»«,.î.n^ or, 4*^1 it,/   m ¡ ta« 4e*7r»» 

of »atoaati ju 

On« lift« ran produce »boat    M«  raal.-tor a »ac >ni«   'Th«ra ira airaady faat< 

aarhin«;   ¿*aU»Ll*f  but   U;"Y have »t-t kt  1. c nai<i<T'?l it#r» •      ^tparit/ with 

two  shift« should a« »t  least  1ofQ0Ct0O   r^u-t >r.i a /*>**• 

Invartmsnt   (witll   i  <i«jr> -ri.it io«  • t    'he #q .»; m.>r. 
5 yaar¿0 

••¡terial 

I afcsur 

1-* ;,io 

4-J  í ice 

1-t  rire 

(Thass estisat«» «r« bat;«4   >r¡ car%on-film r*>íú.;t->r ; rodarti m L-irice no msaufac« 

tarar aas sxpsriance ia lar*« quaatity production .-    far« 

(otitsiaa limit» f>r larg«  mattiti«»' 

Car»—) fila raslsWs 

•stai-fila raaiator» (axpectssj 

6-M jjice 

IB pice 
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jj^Hki^ 

. M.' •¡ in .\-n .'<o*s tut  av«n tot n*rbon-film rtai-.-A >n th« jr.fit 

-w.   i.- v,./  í^iií.    T,;t, Rivant«*» of  th« higher prir.a    ,f »ui-fu, 

•'""   r-    ""• b      "a'h   ' %t   :"'«*»>   cniy it  »t  iMat ,,r„.  line  i. ruff in • ntly 

' '";#    "   u   M  '   l1^"^-   i thw:' • •*, f .T  t o mny MMMiftetur^n t . try 
••-•r-.t-  -he   r-TT^-nt  «...fii -f ¡ Im relator ».ark«*. 

-:.e     -j. 

"11-   ro.-i. • 

"IV ;      ••;',. 

i.Vi   n« hav   b.-r.  re.^trt: --4   t .   th*   low-prW v»«i.;h«4 •-Ul- 

.     I:.e  ~ .-h  hi-   T   eelUfy ; rice;    f < r (.r^.'i.^- 

.il'f t   Pj. I! t iie'iiiiw, 

.Oft «r>i»l t*d  ty^p. 

w*w»f that thia 
-»mt .!•. ,1  ir;  ' i.    near  f itur-. 

•iMÉil 
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•anufactar», Yllttrl 
"Si"'3 of  re.'^-'t" 

£I_ t«H 

Ai   m Electronic» Licitoti 
( lomba jr, Kv~ik, Taaru. 

Claro;-* it,   Doml %,y 

Elec'r nica Cur^r**.; ,n    í 
Hyiaraba i 

U%. 

'aipur SlHctr^nin C .«poner, r », 
Jaipur 

UP* SI «r troni es Pvt  Ltd, Thana 

•icro Electronic» Laboratory, 
Thwia 

Philips-  India Linlted, Bombay 

R**o»» Manufacturing C    pv*   I,ta. 
Pwon» 

Somali Shin«, 'aeik 

Tanti Nad» Ilectronio Components 
(A4j»r, ChUfleyrt Diatrict, 

i r,iv-,<. laá 'fíi' 1-uif  m.-t 

CRH 

M(f: 

C 

C 

C M 0 

•aiwirií» airer* jr, 
technical   f.-/^ .tive 

Mariar-r 

Head     !'   N-mporiTU- 
divicior. 

• !oai    f resist  r nen+ i ^ 

• >ir"-*  r 

Direkter 

Director 

Mariceting iiractor 
Technical manager 
Technical and c >«n«rcial 
managers 

Uirector 

Proprietor 

Chai man and 
mann^ing director 

rw» of Mst^lTI 

KlMtfonio, a»ro<i» 

Uncirle, Barata, 

C 

I 

c 

i - IntnWtU 
0 • OfcleWUa 
i - Vkwumm* 

(f)- cu n* 

À y j*'-* 
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Six enterpreneur. •ho»d « ut.„.t U i«****, * rt^««ie «H***^.. 

Only one had experience with el.otronics. 
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o* muM WÊwmerjms or «Rtwiui FUBISTCFS 

Gv*m film Mí MI 

C«rW«.rilm mi N»H .»»tal-ma r».i.tor« in la.ik 

OiW-fil- ttP^Ul ) and 4I.H^ r-Utor. in Thana 

». pronti« of MH.r^ «« ^pp#d ,%rh,m.nìm r„lBtìrB ,s fc 

.ut«.ted.    »Ul-fil. r.„i.tor.   »re proiu,,d mnually in ^ ,   Dat ^ 

fU. i. i.po.it.<i  xndm^il, by .va^tl» or,  radiai  Wa.     Tf i • typ. - 
pretto* „ J(êatm„ onl/ for hiMtaiUty wd luw toii|mne# rw-jto- 
*rf »•». typ- pronai 4i4 not .• to ruifU   these  re^re.ents.    SuPr^   13 

ritoMMKiod '°»" fil» 4«pe»itioA, 

•Itclmici Onr^^ti«., tf ¡n11a [11tì|1 

Ä. Corposi« proéuc. o^«, ^ wttl.filB r#eiBtorß  in Hyd 

r-1 •Mla*1 "* ""*-•-.** Pro«.»«.   A. <«««<. ^. about AaUn 
•lercio. 1- wl/.   4 ^ut. M ^ny-.t^txc  line for the produc- 
Mom of oar»<w«-ftlm reeiator« i* b«in# i»*t*ii~.      «.       _. , 

*inc *»"'*11«Hì.    Support ie recmmt-ndo i f ^ 
fila icpoäiti >na 

•Uroel^tro^c. prpéaca fui «Ui-fUi r..i.tor- k, sputtering on 
»Urti* bo«..     The  co^Ut.l.y BMlual  ^^   .^  to fce ^ ^.^ ^ 

"t*ira. littl. apace.    Th. „t^r «.^.t-lookln,: r9eÍ8tor i,  ,o*p.r.Uv~Lv 
«h*«» (tW  10 pie«).   I« apport  lg ^„^.j. 

iL^Tl"    ^ f11' "1U * de,W""* * •»-"•^   âutetic capping 
•Piímliw «"«J^Ui^ „alp-at i. «r.iia.1., *,t th. -hol» B.t-up i3 .un 
*•»* MéM*.   r t if i«»»!?*« for fila 4epo.it i«, and to .tart up 
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KìJì-'X VI 

.'RQâKigTlOKJ gQMiqaCTB) WITH THE HISSION Ci 

.J. ; t: •-.-.T.: '* T'-'i- •   •    , î. ."   -nm-r.t     f  hi lia  , 

— •  """ M v   rr-iie  a.*.:  "••••ì.r.jì  ,-v  Devel^-ent 
'   :..    rati  r. L.~it#>i    E'.".'X  ,   Now  >lhi 

:>.-.•.     r;r*- rix;   -•   Fr. -   *i  :. C   j.oili 

• fficialti rr- ' 

Direct.>r 

Chief (¡»{ort  ~\anag< r 

JUira*: 
Roblona; officer 

ftogiona: jffiocr 

rlxccitive dirct.r 

Off ire of the direct-r  -f Iniu'ries arid C rrrerr-, :>ir-" tor   -   ir.t  direct.,r 
Madras ' 

.Jar. ta Cr,.: El'   tr ni,'.- Expert Pr.oe.jEin« Zone, 
BOT. cay 

Development   commisai >r.<_-r 

Director 
otate  Industrial Development Corporation:: Chaniigarh 
Small  Industries Development Corporation, 
Haryana State Industrial Development Corporation, 
Chandigarh 

Rajaitnan State Industrial and Mineral Development        Development  engineer 
Corporation, Jaipur 

lie Et  Bengal  Electronics  Industrial   Development 
Corporation, Calcutta 

Trade Development Authority 'TD*)t 

Bombay 

Sew Delhi 

United Nations Development Programme  (WOT). 
New Delhi 

Development  engineer 

Regional manager 

Executive director 
sani or economist, 
mechanizing executive 

Resident Representative, 
UNIDO senior industrial 
development  field adviser, 
programme assistant 
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