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IB ifijil i*riné • "i»tr** ly-*a  *t# ,   *.•   1,!»  '»flHtl*»  for 

-i• v* lupin»,    -a^Rtfi»«,,   «i,   «a*!?-*. -    r. *-t   I*    "4 i*   of   ih»   <>l!st|aA 

• i t.««; i«  in  fN   roantry,   t-tt*  ; a**t ;f î c*il<*»a  for  ju,h » pr©J«»'*t 

»»a   Ih*   si«* "i • f*rjr   tt*'pi   • •-   lupi •»•*»?"*.•   lUf   |.Ur,   #xp* Utlo*.i« ly 

•n<t  »ffl- Uctly* 

».ful» i *p*«r «ili "j»«tr   tn-   laxatiftc*tloK of   inîuntry'• 

p«     ,i,   t*-f»   .* vm t i »t i*'   rottr«;»»  cf   :**•! ¿: t*ru-*t   ibi*   kl&4*   oí   #i#c» 

trlcal  praiatti  to t>«  coft*l<u-rt'*..   Ih** pro<-«# ¡v»r«§ «o4  »»*p»  te 

tot t;»*«*o lo  setting Mp • 4««ì£B facility,  «ad »orni of la« prob- 

ità«   lovylvti» 

¿.It  *HI  not   ln<:lu4«  %h**  uà»  of privat»  fuciliti»»  for a« 

laaltUuni   :*fthuf»ctur#r. 

3,It  «ill,   nonftvif,   im luv* faciliti«-« of A  »*#»r,<*r«l   'haract- 

• r ternicn *l«,ht   ba mllih     t«  »any  Mnuf-nt.'   ri. or   lnáaatrl«a 

•».Taf  p*ptT will .'iclaiír   "jf    í.*»«vjr-ln1ui.trif   tti-n  »•   largt 

f«a«ratwr    and  a.t*r»,    ino   M •••», - voltar  tr*n  i-^rt^r»   *hich «r« 

special   in   cbaraotsr   ina   juvilly   «r<*   eusto»  bui it. 

•j.fh«  int'oraat 1er  provila,   ^h-.-agh   Ur(r>*l/   *3S«ibl*il  fro« 

observation  iru   r*ip*rl*uce   in c«rt«ln   typ   -•*  o:   product!»   la 

generally   ippli.atl-'  to   mr  .-leotrical   lnauîtry,   but   Ih«   laál- 

vlaaai  clr-.-aa1 •.'»nrci;   may    ti- tat -   afilli ailonn   In proctfldurts, 

B.yotlvatlon  tur fruvUlon a i'^Ìi:.P ÌLÌÌ££* 

t. 



i, fa« 9*94 to Ntti   ir«»!»* immmmûê, 

fhf noft-»»4ilifUHy -,r ah«rt»ig.t of m f/oatfct for tfhlch 

A d«a*r4 *tr»*4jr **fi,it., |» t*v»'ii.pinü, r-ariirt«*«- ;«rovl<ir th# 

*r«*taat attivati >n ari Lap"tua for th*> «-* iaM if ha**Pi f 4**§« 

l«r ana i v»i»'*»«nt hann-1, ?h#» pro Sut ««y t. MitUbíi 

Ir* «na** í ifcf.tt ti«.., t#-, ; «ltn--**. ih* fiílr ¡f. ii..->rl .»í ano«* 

i*'a-* or ÍAclilti»»» t- y;-t%lti ih» opt lau* pf rî"'»r«*i»o« oaract< 

•r-tailoa,  th« ti-st 4-1**1*-1    r A  **it«iu«  f-s», 

?h«*«a  n»»»-*.^   «4/   b«-   frji ««¿or  *..nui'«t tarin*   ln4u»trl«f 

«•Itti  rr-juir*  »l«ctrlc*l   4qul;*«nt   for ft* Ir  < p-Tatlon  »ad 

contro i,   hut   tto«?y »im  «ilut  tor   I r* û ï »i i-mi   ;oaauaar  fro-l-iet« 

• la**«  Ih*  iaprovad ataadar*  ïn  .Ivln« of  ¿«vriopu*, otiatrtaa 

laavttaeljr   raaulta  la  ta«   laaanit  for «or»  «ltctrlcal  a)ulp~ 

aant  for  th«  hoa«. 

¿.Ta«   tía tati !«ha»at   of   *   New  Market. 

«ìili^  anna   tuninaa«*«,   j»*v*iup   fro« popular  •«»iM   of 

cartai» pr*»auciat  a o a*  a*rk«t>*   *r«,   vtrvaloacJ   fro«  th«  »vali- 

*^^nj>   of   «   produit,   mtr^prr^urv   al tu   a   »likn  oí   th»   fut- 

ura,   ani   rinvìi^   nJuKjuat«    ¡4* ta  an   th<*   dfValnpaaftt   «»f   **«»rt«ia 

Aark-t«   '.r   jtiirtr  "auatrl#p»   u»t !   ana   jatttfy   J«al»a  «uyport, 

«hilf   ta'In«  th*   rían«  of   »..jefa ui«  «entura»,   »h**lr  4#ai§to 

Kinoal« if  aoa   *xp»rt «o-.;e   on   iti»*§#  n**  prv^irt-   •«/   o«?   inadä- 

quat-   to a«?«t  tu« problra«  that  ar#   -rt* in  t«.  ari»«. 

J.For   Wucatlonai  «M   Ta^hnoto^lc-ai  A'-<vnnt:**a*nt. 

It  ta  not  oiiijf «pr«clf le }>ri'<lu' t«  f«»r   '• ¡înlu aarkats 

that   raqulr**  davtiopaant  »a*iita«c#»   fo kaap  «braaat  @f 

?. 



távftace« I« «i* a*r> «»rograaaiva ooi«irl#«t  «»ruta g*n«r«l 

f«ataJ*ttàt ^ctUtil»^  mrm h«>»n...r|»   ThU   i tuia  *»ply,   for *»i- 

»BpW,    to   fh«   tt    H   s.|   . i*eli vtls-i   wh.-t«    #<ar>«l    «>«\4n   in- 

fo r»at ;   r   »\ *,•   v.*,*  fcet M-,.tv *  «,.    ,-n»i   ;,   ,!-.„|!,lî)   ltl» 

• tMiiouM.v,   .a-,      in,    ;-t   »,»Ui,   »-    ,-*U   •. *   ï f.   /Äja-   ,„4 

•Ultary   «ppì.cv.»   ..!i,i,   în   ^ .fi    ^'-«M,   , • a»;**.*   r.?.,r^  %«* 

4«Bì«a  ji.y  t-m-fit  4 *-ut.ì.-»iA«;ty  .;•*  1   *«*«..ri-.* ^«d wir«* 

»leu«. 

In.    t/p. *.   • >,   v»tn>     r 1     v*.y  --it,,  *„,••   »..-um/   Itt 

quaiitl*.»»,   b*'t  u     «   >.**!  «     'rtaj'ìrr 1*.;    «¿   *,nrs*  *ourc4» ©f 

MtlJtaiK *   ï 

t •tributo   ¡.«dtutrf 

a.Un»  o:  th*  mo»%  iot%or.  tjrftii  of uà«telane«  ia  É*f ©eliae- 

draUoa Mntrif.1  wtt« fcr^itn aaaufactar«».  ?n*   latUr pro- 

vint a>el*n*t trototypc»,   t^ol'   {or  *.g.,i   *MUa!  ait4 atmutiaa« 

•oat   «;   t-f  roteammo   »i Ut   i.r» nn.-i  •liil'l'v.lt   •.©  aanuf :t*tura. 

tlita any   -jr  p«i • l#-  iitfii-ï.-ir  jit  ih»  j»«íf   o     ih*   f-r-l^n «»n~ 

uf*ct'tr*r.   t-ji  u.uiuy   *h*' •   l.   •*• a-  p-„ntrttU»ty   lu rauh • 

guatar«.   It   lifcf   "ftp   *••*   tt   • 0, •»., É   *t   ai.; ut mt   »u*  pfafH   la 

the  4«V(-l<pln-   ìt"»*       «n -       • iiá «g*,^   t    |4tr     tfl#  u-t  öf   f<jr#iga 

coapoue- te.   rMt   \t   1,1  oa*   -*f   lai» »Up'-r aoarua M»  tu   U4U- 

•nouu «anuf*  *.urf, 

t»»4M->tfifr !r-r»,ii» • *' privat* uHaUwanv« lo laautftry le ta* 

*»• of Ue»u«U, »rrw^wnti, fumi t %\ut UH« <I«« of p*t«ala 

mû attiene of «¿othtr aatn-facturer,   #Un#r -)«>«•».< tu gr  for- 

5* 



.-Iglu  ;iii» -'«usili U*OAV#S ut piyMit of p*t#at r*?*Uits 

• »',   t.he   t»ru »Ufif«    -*1'4   tut,   ^fiiriU/   S|»o*àlct'«   proni*»»   «t» 

Hi •;- i   ialiti»   *i4. 

k..v..i. «   ;n   $m»i      '«!•»   , r   •- «ì*i   •»»   ?•   V. t.**r;# .   1» 

• .«Mn<,   **U .     *"'-*   -t**t!**'*     :   tr"*'   '"**''   vf  -••'i3t*«;*'    -n  *•* 

•tr.» r   :'l^;o  »r«.*      " U«  -1*"*   *». -  » A--• o--:i*»tU«?it .   ~r> ir i ..-stioos 

•>:'*'•:   Vn   ir»*   «• *.-: v r 1   -i.      , >   p     i      \ n í • - -1 *- *•.    *>J- -.   '&   *•-*   *U 

InJl*  %*ûU;'«?iui'- r>  *.--t   .«»•»;   r-   *.u- -inM^n,      >*.   • •»-n  gr«iuf», 

*r.W*»   .|...il«llnt-   ** -ft   .   • niú   *,.     '^¡^»'1^,   -v   T.*.    ts-jsiil 

Pi-ovtie  1*- itsn     r   *. • -H.      . *• ' UM-*-. 

<••', *gv«rii«*»:,t 

iiov»rr;c»r»l   tâchai'-;**   »nl-Uí-v«   i-  «VAllatlt   st   tlaet 

fro« ¿û»%'rn»#»t-*t»oiïi§*-r»v'»  • ^n^^rt.  aa^h •*«  wi*r*ici*  lavtltutt»« 

îhe»e  ui»usH?   'ipepll^'   io  MAU! v-;tjrir.*»  .tsaiitsac*   t«>   Indus* 

try»   ina *#!*  th*y  s»y   v*r»   -uaewà-t.   lu neu tur«  aiM   In   tfa«  t^pe 

uf  expert  p'L'r¡'oniH'l   '-n *t»"*r  »t» ''f * . 

5. iStt I*B»t t v»A i    Aid«! DC ! I» i . 

* i.Vi   *4«»n-/lf4»   Of    «Olli-*!-**   M';0|...    f*»V-    aVSllasl*    fan* S 

*nd ^«O'* falliti«): ïûî   recruiting •»«p«rt pvrsoanal to ai» 

induntry in «t-vt-U pin*, •-*» ««tri«-,• >y»i*-al sí tû«s« «fsaolt« 

»r*s- 

a.ra*  ford  fooartaUso,   »hieb  *w*n  i>ija*tr*d asa/  »w»cb 

vueturt.«  wltö iaiwli'i»   >!t.»e  laying Ur  ..rouaawr*  far fut- 

ur« prujtcti,  ini 

o.Unltwi  Ms t loa*  ur»**niÄ»tli'ni  «uvi.  s*»~ 



9Mll)0-r.h)lt»J  titrions   Industrial  Swtlopatnt Organisation 

là  UB:-J0ü-     M " ;daf.»M:-:a«L,   .ci«atiflc,   and  Oult- 

'.*f*A     rg!*r.i x%lioü, 

fhtst*   jf j. Ani --»;.l M?;   »r*   pr*}V;Hn{f   ¿eal- ¿sr.li,   ad  w-'ll   '-ts 

ttport   -taife   ,u .   • j.'.iiw^nt   f-:r tr»«*  a! i  c     in • ¿ ;try   In sany 

parta  of  ' r.»    »ori i. 

4.Üt.ybirtiilLcui'   r-f  th.,   àtov-    ¿ponsòr«. 

Internat ion u   í»¿—   )<>s  c--^p^üaor  i.-v-Lap,nvnt  e  nters  ani 

otntr  Í.. t HL    ti  ali   to   i .-vr-l« piüfe <.-jur ; r. •:•-  *lth  t-e   ;overn~ 

•tuts   »f  tuf.;-,.-  'A.untrltíf »   k%  prnf-íHfit,   thlt   i:»   th.-; uo^t  prev- 

altmt   type   '••!  :•».•::• i&t-ince  proviti..d.   by  alvÍG*.n¿   :.at?   c;v¿t   lo 

approilaat>ly  eqjAl pt*rly,   loth  co-sponsor;.   :*ásj.ae  e^ual   re- 

aponsacillty   for  the pro-¿r--3s  and  success  oí   these  develop- 

ment  units. 

¿•ÍL1M£ -I  hl<-wir leal Apparatila. 

Th<»  i.,;i"!>   «f  orüd.i.-  ai 1  équipaient  for  which   lesign and 

development  ussi:.-. tan.:t-   caa  o»  previa ;d  will   fall into the  cen- 

tral   cutleries   iiatva   in Paragraph  li.   Tr; ^   />rodu-.:t.3   (in   this 

caso   t»l Htrloul  -»quipo'-»nt )  rmst   ce   thojo  íor  wi¿ieh adequate 

devalopmnt   facilitar,   JO  not  exist  in   fhe   country   requesting 

tht asjlstaat.   ïjri-n^   ^qulp"»»it   which sight   oo sultabl«?  for 

auch  as a is tai*uè   .voulu   br-î- 

Í»Consumer  ?roaucts. 

This market  can be  subdivided   Into the  following classasi 

a*Hou3'>hcld Appiiaucea. 

Thrift  could include electric Irons», vacuum cl*ar' -!?#rt- 



frigerators, toasters, and many of the newer appliances used 

in the preparation of food, etc. 

b.Radios 

(1 ) Tabi*1 types 

(2) Portarle types 

(3) Automobile  rt%aio¿. 

These proJuots so^m tj have a particular appeal in iev- 

eloping countries ana often are LLe iirst electrical prod- 

ucts purchased as prosperity and ytandardB of living In- 

crease, 

c.Phonographs 

(1) Recovi  players-oopular  types 

(2) Hl-rliellty  and   stereophonic sets. 

The   projets  listed   above  aro not all-inclusive,   but  are 

representative  -Í those   In  which the  Tlidle  classes  of devel- 

oping  countries  a:v   intereste J, 

2.^omiEunlcations 

This   olar^î  oi  equipment  woul'i  cover commercial applica- 

tions,    SUCh   RÒ'- 

a.Commercial radio  and  broadcasting. 

b. Teloonone 

c.Intercom systems 

It   nas   oeen noted  that   ievelopin¿ countries  usually  ex- 

perience   a àiiortage of  telephone  oqulpaent  as   business activ- 

ities  Increado,   JÍten  requiring  -: e ve rai.  months   on waiting 

lists. 

6* 



3.Slectric Motors 

These,   of cours«,   arc produced  in many sizes and  varia- 

tions,   but   the   following  t/pes  would  find   the   greatest  use 

and  could  ben-fit  most   from d-sigv  assi stance:- 

a.Fractional  Horsepower  Motors-   for  Appliances 

•;very vaciKia  clearer,   rr friera:, or,   food mixer,   etc, 

wouli   u.-.c  motora   of  t.il^   type-. 

b.Motor::  lor Xacniue   Irivcc 

There   is  a  large  aarV.et  here   in the  machine  tool  indus- 

try. 

c.Timing Motors  for  CIO.-Kü,   T1.T.;   ò*ltcV-bt   etc. 

is  industry  developp  and  hand   labor   is  replaced   uy ma- 

chines,   the   use  of motors   ¿ill  always  rise  sharply. 

4.Instimi utatioa 

The  production of   electrical   instruments  requires  design 

knowledge  of  a   special   nature,   with   special   .ski 11a  and   tech- 

niques   common   to  no   other  lri3u;try.   It   1?   understandable, 

therefore,   that   .ievelopia¿  countries   generally   io  nut   have   the 

design information nor   tue  t-ehnique;-:   requlr.d   for efficient 

manufactura  of  a  high-quality  product.   The   categories  of   inst- 

ruments  involved  ar „• : 

a.Small Panel  Instruments 

b.Switchboard   In.-3tru.uents 

c.Portable   Instruments 

d.Recording,   or  Curve-Drawing  Instruments 

e.Process  Control  Instruments 

7. 



f.Watthour Meters 

In  termtí  of manufacturing quantities,   watthour meters 

for measuring  electrical   energy  consumption in homes,   offices, 

factorle.;,   «-te, will  prede bínate  a¡*   they provide   the  media 

for  tne   Lì: ting  of energy   a.«*»   jhaiv»s.  Tr-py  y re   manui aetured 

In  relatively   lar^r   -¡utetìUes,   oftPii  with foreign  collabor- 

ation  oinc<    i-velopmcnt  a.-1   tooll.:^  c:ots   ¿r '.•  v jry   high. 

The   indicating and  recoraing  instruments  normally  have 

production  rates  in the  descending  order glvri above,   *'ith 

small  panel   instruments  leading  the   field,   both   in  terras  of 

number.'   produces   eud   xieo   in  the  nuabor  oí   s^nufacturerà. 

These   instruments  are   -?s«d   wieVly   for  ra.lo  an i   eonoiruni   ation, 

transportation   (automobiles,   loco:s<-tivo.?,   and  aircraft),   in- 

dustrial   control,   and  the   li.ie.   .jesiáes  ir-a. urln^   strictly 

electrical  values,   indicatine  and  recoruine  lnstrur.ents  have 

frequent  application   Ln th mea« .rc-ient  ef non-electrical 

quantities   such a?  temperature,   speed,   pressure,   etc.   by el- 

ectrical means. 

Several oouairies have r»xcell^ut standards of definition,, 

test proceedur.es, and performance, en J standards are published 

also  by   the   I.Z»C.   (International   clectrocheniraj   Ooaunlssion). 

The general activity of instrumentation provides oppor- 

tunity for assistance lo th»- enveloping countries by supply- 

ing the special skills, ns well as the special equipment in- 

volved. This is a growing field since the expansion of power 

consumption,   industrial  electrification,   automation,   etc., 

6. 



depend  very  strongly on the use of electrical measuring inst- 

ruments. 

5.Transformers 

Here again,   tue  rapid  increase   in the use   of ^l^otric 

power  ió  dependent,  on tr.e  availability of the proper types  of 

transformer:-..   Tht-   fcllowl-:/.  st mdar-i  types  "li^'.t   :>•   considered: 

a.Ilctri outii.n  Trans-forts-, rs 

b.iipsclJi] ty  Tranifv.rn.-rs   (for  aso  rflth appliances and 

control  ,ievl'M....) 

c.Instrument   I rare formers   (Including pna3e-ahlftln¿ trans- 

foriBf-rs,   i"v;i   ¡b'  with  In 3tramants  and   wetthour meters 

on  circuits  above   500   volte). 

d.Radio  and  Television   Transfoners, 

Transformers  are  relatively   «Imple   to manufacture  Dut 

the  proper  materials  are   not   al'-ay--   avallatila.   Adequate  eng- 

ineering Knowledge  and   .^upp.-rt,   aa   w.U as  proper  testing 

equipment   and   pr .cet iure,:   H"*   essential   for  successful 

transformer  man-', fact ur-'. 

ó.vontrol   Devices 

Wherever  control of   ino   use  of   electrical   energy or the 

regulation  of   tne  ¡w.nituJes   of  viectrlc  curr.rit  »>r   voltage 

are  Involved,   control ^q liprnenr.   !.s   very  essential.   lacrease 

in the   electrification  of  Industry  <:an  ue  hampyrec  ¿greatly  by 

the  lack:  of  the  necessary  control   ^viceu.   iome  of  these  are:- 

a.General  Purpose   ¡JontroJ 

This  would  Include  standard  typos of control devices 
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such as  switches,  contactors,   rheostats,  etc. 

b.Industry  Control 

Devices  t»r the   regulation of voltage  ani   speed,   relays, 

etc.   wouli   ue   included here.  To  this,   w^  ml^ht  add the  more 

sophisticated   types  oí  --leotronie control,   which s re  certain 

to  be  a   fuctor  In future1   growth. 

S.Types   of  Aesl;;t'inoe  N   -„-dea 

t.Training of Personnel 

For  an in! i ¡'nous  -.vor'i   (and  ¿overntnents  of mos-   develop- 

ing  countries   like    .,  mai.e  these  developing  lnuur• tristi   i-ox- 

pletely   iridieru-ous)   tnere   sust   ce  a  programme   of  training at 

all   levels.  Of   course,   ter lain   Juba   of a  clerical  nature  or 

mechanical  operations  of  a  repetitive   character   ran  be per- 

formed  with a  minimum of   Instruction.  More  complete training 

is  required for the   following personnelî- 

a,.Designers   (Froduct) 

b.Technicians 

c.Tool  designers 

d.Tool Makeri 

e.Manufacturing  Supervisors 

These  trainlr^ programmes  aro necessary to   familiarize 

native  personnel with the   product itself,, its principles of 

operation,   the  basic   deslt-r.  techniques and   procedures,   the 

techniques  <.f manufacturing and   testing,   and  the  development 

of skills  for producine  the   esoentlal   componente  of the device. 

More  details of  such   training; programmes  will  be  given 
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In a later paragraph. 

¿".Design Assistance 

Usually  th-re   Is   Insufficient  time  to train  local   tech- 

nical   personal   DI-fore   a  projet   is   started.   Impertís-   in  ••!- 

cetrieal  'J'-dltn   1..-   -'¿-nerslly  tir;   pre .Sue t  of  n^ny  y^ar-   of  ed- 

ucation,   training,   an;   exp, rbmee.   It   !R,   ther-for.-,   :•;>   Im- 

portant  typ.'  of  C'.ntioutM   av'i'lbtyno^      tu  start  a   project  of 

manufacturing  •->!£,.-tri   "-ti  'equipment   la   operation,   and   to   deal 

effectively  with   tnt    technical problems   timt  «riso,   DO   design 

aid  might  be  directed   to  eiinor- 

a.Thfc   Design   of  N-_w Vre ducts,   jr 

b.Improvem -nt   in   .'.tilting Products 

3.The Building  of Prototypes 

Operating sample«,   or prototypes,   constitute  an essent- 

ial  step  In any new manufacturing  enterprlt^.:,  and   particular- 

ly so  in  tin?  electrical   equipment   fl^li.   The  products  may be 

either devices originated   by  tUr   re'Jl¿n  Center,   or,   equip- 

ment  designed  \,y  a  -aanufacturer. 

Prototypes  provide   Information on:- 

a.The Correctness   of lies Un 

b.The Suitability   M   the Kate-rials   Used 

c.The Manufacturabllity cf the Product 

d.The Performance   Characteristics 

e.The Ultimate  Cost 

Obviously,  prototypes  will cost much more than standard 

production but they do  provide information for estimating the 
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cost of production quantities    on a properly tooled basis. 

They  ar-1  used  sometimes   for accelerated   life   tests   to 

determine   their   staci !lty,   long-range-   p-r r*oru.an-. o,   and   *ear 

characteristic,   ou, h   UviU-  often prevent   futur»* difficulties 

ana  complaints. 

A.Providing   L^Dorntory   Tct  Facilities 

Aue-iuate  toting  of r   •*  electrical  products  Involves more 

than  routine  manuiaeturing  tests.   If   jailed   upon  to meet  pub- 

lished  Industry   .: Vuidard:;,   "Type   ¡voting"  Is  usually   required. 

This  vrill  detormin*--   performance  on a   1 »rge  variety  of  envir- 

onmental  and   circuit   «••cndltlur.E   which,  uiay   Le  encountered   in 

practice. 

The  oategorle-ô  of  laboratory  test   facilities  are:- 

a.Bevelopmental   Testing 

This   It; necessary  during: the  development stage  to  obtain 

the  desired   basic   characteristics. 

b.Type  Testing of  New Products 

(l.)   For baalc  performance unuer  reference  conditions 

(2.)   Performance  under environmental conditions,  of heat, 

cold,   high humidity,   dust,   shock,  vibration,   etc. 

(3.)   To  determine  eti -ct of 3u.ch  circuit variations as 

voltage,   frequency,   distorted  wave forms,   otc, 

c.Maintenance  of  Calibration  Standards 

Tests  on  ail   types   of  electrical   equipment  require   the 

use  of electrical  ¡nea^uring instruments.   Such t-.stlng  instru- 

ments must  be  correct   to  properly  evaluate  performance  and 
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meet guarantied values. Thus, normal testing Instruments 

should be backed by standards of greater accuracy and facil- 

ities to cnnpare calibrations periodically with national 

standards, 

5.TooI.iü¿ i-'a^iiitieB 

One ¡..f -.;••> ma.) ,r requisites of successful, uniform,and 

low-coct :>rc'Juc.lon i; the availability of proper tooling. 

T'ilK, o:' -.our-: \ Vi-, d-p^r-intit somewhat on labor costs in 4,he 

particuxrr country. -Jr-u^llv íMü.JC- i,- ^¿oap la «'-sloping 

countries and ^air, operations can t»t- perform, i oy hand which 

would justify tooling ir. other o^wtrleis. KOW-V<T, many basic 

tools SU'.;; a:- die.; and moid** are es.seati-il ¿or ,uiy ¿uantlty 

production, an¿ other tooling Is norronily required to facil- 

itate uniformity and the proper fit of various components. 

The phases 0: tooling which require aid are as follows:- 

a.Tool Doslfrvj 

This r'-iuJivs considerabjLe experience in both the design 

and msuufactare of tools. Proper tool design determines: 

(n*^li«eh5lonal accuracy ef the parts. 

(?}.Xhe proper fit of mating parts 

(3;.The effort ^nd sk* "O required for their use 

(4J.TL3 production quantities capable of being pro- 

duced. 

(5).Product conti* 

There is a scarcity of good tool designers with adequate 

experience in most parts of the world, and assistance 
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In this area would bt on« of tfa« aott valuable contribution! 

of a  Design Center. 

b.Tool  Manu l'an ture 

Propel   ma  nine   tool equipment  mur.t  be   provided  and   tool 

makers  with sufficient  expérience   to produce  molda,  dies, 

jigs,   and  fixture.* n. -essary   f- r  thp  production  uf tho 

electrical   equipment   ïr.vUved,   o.;.i   »rill   require   toola 

for   the   Desiar,   Center   i3   w^ll  a:;   for   t.ioae   having  no  ae- 

reas   to  proper  tool   i -filiti -•.   Annually,   ti*-'   letter 

would   ü^   proviamo  at   :0s4;   pluu  a  small   ojrohar¿e. 

Adequate   too.¡ lri,¿   (thcjLh   not   for  i-l¿fc--pn-o .ction  quan- 

tities)   must  o-   xurnishoü   to  bulla  prototype;,   which are 

truly  représentative  of  the   final  product. 

c.Tool Maintenance 

It  Is  not  enuuf-ji to provide   facilitas   i\r  Initial  tools 

only.   i)ioo   will   become  unii,   oti^r  tool.-   will  wear,  many 

will   be  damagli   Ij  oo oiJ.^il   or   tmproya   bundling.   It   la 

important,, tin : --Í or>-,   that   ùianufactun i s   oe   back od  by 

facilities  for   tool  iru-lnt-iinnee.   This   would   ineiuàt:  emor- 

gency  equipment   to  duplicate  ^xlütií-g  tools   which through 

damage may shut  down  a production lin*   for  an  appreciable 

length of  time. 

6.Manufacturing Ar H lo banco 

Sach manufaoturor,   of  course,  must produce  his   own» sal- 

able  equipment  ami  a   design  center should not  undertaKe quan- 

tity manufacture   wuUn eould  be   competitive  and  detrimental 



to Industry.   Hoveirtr, %ht «•t«bli»li««nt of a m* »anufactur- 

lag facility   md  th* solution  of snuny probity   striding la di- 

lating planta   t*-qulru  «•»•pert   t-iowie^lgH  an.i  exp.u'ii-nce  wr*l~h a 

Design -?nntT night K*LI   «apply.   The  IH ' •  of  K,»nufvrt irlng 

•«si« t'Aiice     uLght   Of  t.nt(:.i>TiZi-\   w-kily   t»s:- 

a«£ettlu£   up  r.'f'w MR'-ufucturli«»^   :"<iC H ì ti, a 

b. vBtnCllKning  Kai. .fa   iurl:,f:   M -rho.ii» 

C.   assistant    io  ¡i»dj..lu(.,  Kumif^ "Uu*iü¿  Cost   » 

I.¿teps  to  b^ Taken 1^ ¿eJtUiifi ü. 1 11*  Lji'l&n  C«^t*-,r 

It   1     Important   r>,-it   ';n-r.ç   st->p--   ?>>'   ' ak^n   1'»   to*  proper 

order.   Thu   u^ i  *u a  •-   lentia»?.4,   HTM   KU^.ï,   ma   th.»   [Uni 

and  a^r- yin'íütfi   w:ix   f a^ilbU'd.  A  ^roup  ami» rtaklng   ^u-h a 

project  ;uu;t   truly   "j,.»>   thè   -uà  from toe  be¿irinli)gf 
Hnot  only 

In visualizing  th"   <-nd   result,   but  alno  In properly   forecast- 

ing  the   probi   nib   that  will  arl3e,   so   that  povislouH   can   be 

made  to awt   th^..   'ieri:,   thon,   are   the  jtep*  to  be   taken;- 

t.Preliminary curvey 

a.Purpose 

(I).To  d-it»rnilne  the ne^d and   Justification  for such a 

Center. 

(2).To  determini-   tfu   types   of aasl3tan<*p  ae«d#d and 

the  feaalbillt,   of providing  thnm. 

(3).To   explore th    typ».»;;  o i'  spy>i:orship  whl-h light he 

aval labi". 

(4).To   fcvülv»   i  prtllr.ilnary   Plan of Operation, 

b.Personnel Requirements*   for ¿survey. 
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1 
(»).i kno«ité§« of IH*  rourUr/. 

(?) • ¿xt»«»rl«nc  «riti Iti *.*nu facturer« 

()).Fanl»Urlty  -Uh *.n*»  ¿lv*n l-^«try »»4  ita ari«»- 

l •'•»». 

(*).. <p»»r UIH     la  t'««:  t/p**   jf ¿«íV «maast  «ai  initf* 

smil,»naì   -*!Mi»i*n< *   »vai Inai* , 

Th *»• p»upì<   ut.» è 'e**- .   «Ith   -.r^at  cuff «5s  tr»*-*lr 

eoo elusion»  and  r -port-1  ut i .   t;t «*fy  * spoftaßt  in  t;,«  «»"(iti 

which folión, 

c.lnforaatiur. M»«»4e:  in ftaport 

(l}«?h*»     fp*  oí   prj'iy;*   tw "na i vr»4 

(c).Th.j   B«'ur*--   -i   àJnUtaat-   ^tfct *a#fu««* 

C3î.îfc« $-»ogra|.r.lct¿   t   et'Ion    f tH,#  dittar* 

(^.Th*»   «t:-  ani  -'«p-ietty  ••" f  ta*  Cantar« 

(5) .jpoPhori  H«coata«*n>i*'4 

d.Bit* ta loa oa P*a&lointy 

fhtn th«  »bo»"  ra-ît.t *«v«  b,it*a aaa*abl«4 aoâ ta« rtport 

prepared,   it  •>.<•• »lu  c   r vi*n-d  *ith a* titMloua  cari by tha 

propongo al*i niatfctln^ igind»-»,   jus«  -*  3*ciaieo sa-it aa  to 

whethar or not   tí,-   y u*.  ahu-iU   "»«*  j.ut  lut > o parution, 

if.fhf JPian  ai \.p--ration 

a,  îh#  o«*iir# af  th*  Doraaaat 

4a tu«?  rmar ispll«*,   lt   1/ a oa»U piaa for tfet projet 

fro« »tart   to     o»pl*Uoa,   *n«i  »houli *#r»#  ai a  guli«  for tat 

•ntir* opération,   It  <* i x i   -t*!in*   ;.he  purpoa» of  th*»  projtct 

ana   in actyally • coartar ¿f  %hê  »lop« af iti oparattoa.   It 
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vili itrw also as a contra «t,  or Ägrt«»«*nt,  in th**  **v«nt 

that  it   in  co-s pong e red  by   two  partici,  a-*ch %•*   the  guvprn- 

l*Qt of   the   >i«'V#* lopin*»»  '"--J;»r.try  ani  aa  Intera»* LOLAì   »f^ncy 

lifct  th*   '1,'ltfr   :•'«', U->        •v-iî^^?i-n*   P; .vr*ats-"t   outlining  th* 

©blig*<.lni   -i.    »»eh  p  rty, 

Tho   i 1-iêi  finn  ••     ',päi"*! ton  uh u ! i  •-   li;,<»*tf   th*»  work 

pirn»   ».it*»   *     i i t* *- *   •  «  «*í»r/t   i»- -I ;ti*if  »   ',**- HK ."-H  of   ".h» 

équipa*;.?-   mu-i   *'if|i •-.*.*     ^nTii-^ti ),>)»   >i     »c:,  part/.    Mìna^A  dé- 

tail  o»'   th*   orti%«-i/.atlr*.   »us?   t'    taclu*|.*4   to  ciUbllí.h «alar- 

ia»,   d'jr.ttlon  -of  ..»•! i*i,   ,   ei.--» 

to«ii¿outurti  ar »   *.» r>- »*»at « 

k tentati*»   i'-h»'lui*'   ...<T  -,'>-»*• ml I una rUonl-i   >>•'   lntluJad 

a&d  tàt  Unlet md  f*i ileivntj  of  tri«  pre-¿te t cao  *»e ««aauxta 

again«*,   tbla.   Il  ¡mould  bi-  f'<l¿n*d   oy  th*   two partit»  at a 

Dindio* aur*#*cat,   ani  a ctpjr   'houli   b«  plac«d   io  th*» handi 

©I rtapoc« ible   Dirtct^rs»   Har»¿t*rtt  AJvluera,  muâ   ***p#rt§   to 

•trrt «•  a  wvrkli*^ &ai«i«  far  tfi<%   LûîU. ft  of  ifae   ^cut<ir. 

J.Flttanciug   i..!""   Design Pa-lHty 

It  cannot  bt»  .••»f.»'»'',f f u   t..at   th*"  ^r'-ratior» oí   tueh •  fi»- 

sign iwt^r  ••111  '.;«• s^ii-aup^rtin*,  *no c#rt*lai *  in Ita  ta- 

Itial tt»f -a  th»r*  will  b* at    »cur«»  oi  in*, -a     >fch«*r  tnat»  tha 

•upp.rt  of  its «ponaari»  i'in»  following »fill outllo    th# »eure« 

ft   Of   flOJattClufi« 

a.Tht  ioftroa*at of  in#»  D#v#*lepl»tg Country 

Jinc* ¿ov»rantnt  fun it ar?   not pl«atifui  * « thtst cotta* 

trit«,  it  la   miikfij   that  it  will %3sua»  coiplata  flnaaelal 

à 



obligation for a D#nlgii Sinter.  In %v-tnt of the usual dual 

apoa8or»hiri   the gov rnwnt normally will provide pnr^mnnl, 

• »rvlc«ia,   ano   »q-4Ìf«!ifì£   .-.VHIIHM-   iocally.   It,    jontrl Dutl*m 

anally   will   lP-'l'i-- : 

(l).^alarL'-   t.f   'tr>-   U-r  ani  taulg-'nou».   officers  and 

(2).**'.-*i     lì-.ri..:   -.    >«ilt* ...Ip  traiu-aea 

(¿).J*u-  »ci  nc-.i-.Lua     -r  trâ-  o»it*r. 

(•*)«'qulpa*i;t   *»tia   supplì* •'   pr.'ij;--J   In   Uh e  ouAtr/» 

(5). Tran-sportiti'**,  la.  nanul'ufc of  importa« 

b#ân   Int. rn*t* otimi  4r« r»-"| 

Condri but loa«   *f  H-.u-r* anfiel«« <*» *JKIW) «»4 the  JfDf 

Special  Fuai»  -.itiaìly  mi.   o*  »oaparaul'-  to  th«? fov*ro«#nt 

contri but loo   Mopandlng  =¿ .••aaiinai  o:,   ih*  „<lreuaataAc«t).  Typ- 

loa!  of  tfe**a# i.mtrSt  t'ioï  ar»i- 

(% )»¿alari«»* of*  »H'  trojt t Maaagar«   or Chief ádvlttr, 

And tfc"  prcfoaHr.nai  staff of  for* If a tipsrts, 

(¿)«M*'?h'.n*   ».a.!-,   «r.j  »"'hanlcai  pqulpafui  n.t  avalla« 

olt  lo-?* 11/, 

(3)«lAOor»tor/  w'  -»U-trUal  t-ìuip-aaot of a pr-cUloa 

ttöt av*! labi*-   loyally. 

(4)#ttltC'»iiuo«cj»  ttcialcal »14«,   au«*h ai- 

â Llorary oí hock», pubi l etti ©a«, a*4 ttajrjalotl 

laioraatlur 

Audio  ana   ¿UJ«    aids 

3aloulat^r»9  oiaptit*rit «te» 

Ifc. 



o.Privat« Industry 

Though not usually   Involved  in the  setting up  oi   Design 

Centers,   tt  cnn  provide  äasistanc*»   In vprlou     wayj.   .his  type 

of Assistance,   -jy  ltd  v*rv   ;¿itu:>   (to  avoli   ooiû^titlv*-   situ- 

ations)   xuat   j'-'   in  t »»»;   fc rr.  t-f  f   « j";rativ^   v^ntur«   ,   *nd  can 

operai?  nost   <Mfectiv*l>   thrut.^j. ''anuin-tuf là'   Vuîo^la tionn, 

•upí>ort •<'   ty  tr»»-  e >iitric¿tlorw   ur • î »- *í «   .• í   x*nui:-»ctur*?r  memb- 

er».   They   >;aa  pr-»vl »: --* ; ~ 

(1 ) .liliBêmlnatici      >í  i •--.huí,-*I  kr.ot.lefu-,- . 

(t'l.AAil'íUix»'   la  « "•mnrtard* nation  attiviti¿a, 

(3).-'-<sM»v>!   :'--i*ili ties  fur aatPìtai   t»*fti!u;. 

a.f*»*»s   iroi jf*rtic* pants 

Ai • n*»w Design  <>nt»>r lncretses lo aophlatlc»tloB and 

in service  to  tn«; s*nu!»e taring Industry,   It   can the*ì recel v* 

•oif   financial   remuneration  frot« those  *<ho use  it»  servie*«*» 

filis wo«l<i  uè  in th^   i'tr» of  r«"8  :on 

(1 )* ¿ortftuitlr.g  8*>rvic.* 

(.'J.îhe  use ->f   indigne ana  4r»*lii§s provided  by the 

Onter. 

(3)*lool   lettiniRs* 

imi 1«  thl..  so1»**"     :f  rfV-.ue sny n«-t   be  lar^e,   U  hii 

other »dvmotftgt...; as   by-nroluetäs 

It  tenar ta  JiMcoursgn  i oie of  the  irrelevant *nd"nul< 

ee.noe type* consultations. 

Th* participant mxûutaetarer,  by paying pro^ortloo- 

•tely for servient r*n.i*r*d,   *111  liilt  his  request! to the 
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moat necessary types  of assistance. 

4.Approval of   Financial Authorizations 

Sven with or'-jr agreements  in  the  Plan of Operation  Ind- 

ividual approvals for  specillo   .xpendVtures often Involve 

leiijjt iV  delays  L.   i  require  considerati-.?   following.  Provisions 

for  prior approvals   cr  ttv-i  f:7.p>.-Aítl'x¿.  oí   speoifle  approvals 

i.liould  fori, a part   of the   original  Mgreeni<:nt. 

5.Type  of Organisation 

Ccnsì'K-.^» 1»  t.-.i^it  m.uct  be  givf-n   to the  oi¿anlzatlonal 

structure  tD provide   tu    ¿reat»st  cooperation  and   the most   ef- 

ficient,  op^ratîca.   In   vip«   of  the   usual   dual   naturo  of   spon- 

• orshi.p  and  opfr-'tion,   ooth  oí   tht-sr-   ,;roups,   a;;   well  *«  ctner 

organization;*  vitally  itrcer-jsted should   participate in  some 

of the  following  ar-.is:- 

a.An  Advisory   Committee,   consisting   of- 

(1).Representative(s)   from dovernaient  Ministry 

U). " "      International Agency 

(3).Tht   Project Manager,   or  dhief  ¿uvlner 

(4).Th->   L/ir^e-or 

(5)»In'lu.jt.r;;- R-aprf:Síntí!fclv.3   Irorr   Local   ->r otate Gov't« 

(6).CfrVc   r   cf  .Vaiiufaoturors '   Aaaotiatloci 

(7) .ReprfiHtn* at.lv-   from  Sta riardo   Association, 

b. Formation   of  a   Corporation -„:*   '' Loci -;ty " 

Ti;if» would   previe-       c.?ri.ali.  dr^r^e of  autonomy In pro- 

vluinp au:,r.ori7,Kt\M:iB    .r.d  approvals, 

c.The Project  Fana^fr,   or  ChW Adviser* 

20. 



He would be   responsible to  the   International   Bxeoutiug 

Agency and  would próvido  the   initial direction and guid- 

ane <j, 

d.Thr   Director 

Appointed   by   the Government     and  responsible  for  indig- 

enous  operations   ,   faellUieb.   maintenance,   etc. 

e,Ad:QiniHtrati -/v  Oix :^r 

Responsible  to  Vm   bireotor-f or-  servicing th« Center on 

administra'-lv;:  matters,   accounting,   records,   stores, 

purchasing,   ;>ay;ollf   ^to. 

f.Professional   iUp^rz  Stoff 

Directly  ro.ponslblc  to  the  Project Manager and   consist- 

ing of foreign  experts  for ea^h  of the major fields 

covered  by   the  project, 

g.Counterpart  Professional  Staff 

Con:; ist ing  of  those  with aom-3   training and  experience 

relevant   to   tm;  project,   »vorKing   with  the  foreign  ex- 

perts  but   respuiisirle  to   the   J>irv>;tor. 

h. Managenie nt   Staff 

Local Of fi cor«  a;id  Managers   xo^:Lin.:, and;,,r the  supervis- 

ion    f th.'   bireotor ¿nd    .dialnis trac ! v>   cfricer,   to  con- 

duct the   buslu-3S.j  -uid  the physical  operations of  x,he 

Center. 

6.Selecting the   Design  Center Site 

The  following major  considerations  should  determine  the 

location of a project slte:- 
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a.Location with respect to population centers and trans- 

portation. 

b.Locatloì: with reypect to concentration of the industries 

Invt/ived. 

c.Aval labil ity of lami and/or builJingi-, 

Por  ••¡if   rr.e-.vi. • fiYcUve q^ratl^i, ti.e lesion Center must 

Ir   readily a .-co; ^ i>i>  and :. « neaiby a sourer of r Killed or 

2v.iül-iJisili'.id manpower, nut it should also be- iocatei as cen- 

trally ar p03oii>l^ vith rKfjpoct to the raa.ior grouuü of indus- 

tries that It will üfivr. 

To kvtr i'j'tí.-J] costs aa lew an oossibl-i, tue avallabil- 

ity of ¿nlta.:le unujt?.:   ouildln^s or of urid-^v -io^d land, pos- 

sibly owned by the ¿ove^riment, should be given careful thought. 

Building c.ot3 are high, but new buildings of the mest suit- 

able typ< are preferable to the adaptation of exi- ting build- 

ings not •ju\tc'd to tb* project. Howi>y<*r, ratner than to delay 

a new pro^'.-t for the ereetioe of tH'W "uJlidin¿.-, temporary 

houcinr should be consí í.;red. Quarter'.; would then be provid- 

ed for the responnible ;~eraüni.:l who could plan more effect- 

ively for the permanent facility. 

7.Selecting th-> Fcroonnel 

a.The Professional Sxpert Staff 

It ití necootsary to select people who by both training 

ard experience are capable of performing the functions 

of the Ite alen Center, in dealing with thl3 particular 

problem,, education alone is insufflai»at , and even 
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experience  of a supervisory  character may no meet the needs 

of the Center.   The   "Sxp.rf  must   be  ail   that  tu.  name   implies 

and   there   1,   no  suhst Uute   for   personal   ^xp.rlem,  and   involv- 

ment   in   th.;   ¿ind   of   worK   t,   be   reformed.   A,   t.v>   ex^rt  „ay 

have  otui    limite,:   ar:c-^   to   t,-,n;,i,al  or  de^n   lnforaatior, 

or  the mor,   soohlbtlcat.e.J   typns   of  <-r,i^ at  whioh  uavc   been 

available   to   hlra prevî-ytly,   H   C;r(-t  -mount   or  resourcefulness 

is   Important   wh^  ^tar.xti,, suci  a  pioj*ct   in a  developing 

country. 

The sources  Cf  reeru! t^nt   ...f  such  «xp-rtí-.  are:- 

(l).Pro^  industry   in the  mor- pr.^r-^lv   countries. 

(2).Prom Development  ,r  Hesearch  Laboratories. 

(3).Prom Universities and   ocner educational  institutions. 

b.The  Locally-Recruited   Counterpart  ütaff 

Manpower  is usually plentiful  in a developin¿  country, 

but experienced manpower  Is  scarce.  The  -xi^nol »s   imposed  by 

time and  cost  dictate  the use   of  the moat  experienced   person- 

nel available.   It  is   Important,   therefore,   to select :- 

(1).Personnel  with suitable   educational qualifications. 

(2).Those having  some  experience   in  the   -.ame  or  related 

fields. 

(3).People with native  altillo  who,   with minixum  train- 

ing,   can perform the   ne-.ensary  tasks  or supervision. 

The thought must  be  kept   ronGt&ntiy   in mind,   that  thene 

men eventually will  completely operate  th^   Design Gente- 

after  the  terms  of the foreign experts have  expired.. 
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8.Designing the Building. 

The design of  the Onter headquarters is of major im- 

portance. A highly comp^tfiit «rchit-ct shoui 1 bo selected for 

this purpose, patloulnrly one with "Xperionc in ti.«-' dev^lop- 

ine country. He mu« f. Know tù-.f availability oí -aut-rials and 

Manpower, an-i nr  al.>o mus'- b-   Tum', lim:   vlth the conditions 

imposed by tho climate ar > t.h<: :•,(*;%sen*  01 tin-  ;ear. However,, 

he cannot do this .-fork effectively b\ himnelf. Ihos« *ho will 

direct the operations, of the ¡v-sl^ :>nter -ire ):i  r-   far bet- 

ter position to ii,:':nrmiu^  the n•-;».-ds of th1 -.ulTúln^e and 

should 'je in touch with t.v ^rchi^cr constantly Juring the 

builalng design, to i arreso him the necessary guidance. The 

following order it probably the best approach to building 

design considerations:- 

a.Size and Capacity 

These are determined by the number of persons employed 

and the character of tne opexatlon? involved. They will pro- 

vide information as to ine ¿round area and the required height 

of the building« 

b.Relativ»1 Locations of Working Areas 

The position of offices, classrooms,, and workshop areas 

with respect to one another arc- of vital importance in deter- 

mining the efficiency of operation- 

(l).By establishing th<» closest locations of those func- 

tions requiring the ¡noat frequent contact, 

(2).By mlmimizing interruption to the work of others, 
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(3).By providing the smoothest flow of materials. 

Once ILe above .factors are determined, th'i general lay- 

out of th'2 bu.Udinçn can b<, followed by more d-itti.Ud design, 

which .vi.il in/ol.-o the í'ollcvfiij6- o e terminatione: 

o.Tb" nìacfR.vPt of machines, Dr-nch«:-ü, and pyraianent equip- 

ar M ; 

à. Light mg, venti.iat.lon, arcatiti, and air~cordi tioaing 

Her- the nrohií-ct car? take advanta¿; ; of junli-ht, pre- 

vailing wlr.d uir^etion, c.nd s rollar factors, These -nay have 

considerale oe..->oó on t;¡o directional poU; Ion of th* öuild- 

ii-2S. Ir f-roploal locations, baff.Us «.ay L- built, in to <>11TI- 

inate th.- direct ¡aar« of the sun from the windows, and the 

funneliPj of prtvoillrié wlnrs through the buildings can add 

coroide-rally to the comfort ox the personnel. 

e.Pcwer Eequ' rern ?at.s 

( 1 ). Lo ce t. m  a • i d numb » r of lì ¿h t s 

(i-j.Out.l--.-ti: for portaoIs or movable equipment 

(3) .Machi;-.(;-tcjl noi/er requirements 

(4).electrica] lab.-ratory oircuit.3. 

f » irti, itlc wnsiaerai toriü 

Wien the lunet ) oua.* design of tho Conter is completed, 

then at cent loa should ;•.• jiv-n to ..-sthûtie design and appear- 

ance, r¿ cast b.: ¿vc-icsbered that thes- are multi-purpose 

buildups, s o win,; educations and technical research purposes 

as wall a- ueo/.reii:;al opérations, and will b»  visited by many 
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people.   It Is  not necessary that  they resemble factories and 

artistic  appearance  can   be achia w;d  with Mttle  or no  cost 

Increase.   The   grounds also should   receive attention    and may 

be  niacin  attractive   ai.  u   rriUil.-KU oí   expenditure. 

9.Provi .!iri;.,   ^luiiu.u» jf. 

^rGt:ln1   oí:   ;,-M    ,,rop :r kinds  of equipment  lc; necessary 

uei'or«  V:e  rasigli  .";entc. ;   c:i •. . ...l.j'Uly   funcional.  There- 

fore,   it  i«ay be  a   limiting Uso in   becoming   fully  operative. 

Kouip;nent   is  o.,ten   o*" a   special character arni   a:ay   require  ma- 

ny ;aontiie   or -tven a   -ve.r     o  couplet*.-.   So  the;   placing  of ord- 

ers  mus*   oc   '..i.,-*  of  ti:e  l'i.r3t   t-xtr-   in  .;Stabilshìny, a uc» pro- 

jecto   Tae   fol.L'u.'l<it-  1:; representative  of th«=-   type e  of  equip- 

ment  r,--qulr'•-.' •- 

a,Office  liqulpiaent 

3o;nti   oí this  i:quip;ìient  is riecossary to  even  start  oper- 

ation.  Good puftj. Uy   of lice   tur lì ture   l.s  not  «xpenoiv-  and may 

contribute  ¿r,u'-Ly   to   >,h-   of Ciob ne.'   cl   op^ra-lor.   Metal  fura- 

Uurc   i««  oij:^.-itvd   .:    V.   -•ü-.li;,   i.-is----  lon¿-r  *n!   can   be  ob- 

tain:-*;   r  adily   in  wo: i  <;o¿;tri-b.   lu  trapica!   .ountrles,   at- 

tentila muri,  :,-;   ¿W-r   to   -riair  i'«av.s,   tll^ln.; proper  venti- 

lation to   ¡T«v"nt porcplrat'-in   -inn    üßv-o.nfc r',.   J,>S^:J  should 

be  of  optimum height   a:ia   should  ha.'.-  ¡surfaces     \pable  of  be- 

5,ntJ  noli; i "d.   wlU  ^ifuty   of   .irr.wer   spset<.   wliluc   cabinets 

lihould   D"   ......i.^iod   f.v.   filing  with   •:••*   lowest   ponalbl*-   ex- 

pettijicure  ci  ti::¡^,   t mi   ihuald   be  • •çi;Vpp-tJ  *;ltn   L'.-rkü.   Type- 

writers ,nufjt be  avallo ¡le  from  the   v»ry  beginning of the pro« 

26. 



Jsot« 

b.Oeelsn and  üraftlog  Equipant 

Th.- «jor oS.„.cUv,   h.,rp  lB  tu avol(t  ;?eaurig ^  ott 

routine  „, r«peuti^   „„„w  .„J  to   lner, ,K(, ,„, efflo, 

l«ncy of thus,.  t,,k. whloh a,f   ..<,CCSSiirj,i 

Aa»»^g   Uat   th-,:,    KOul„   to   W ,„lei„rt  r?p»tltlv, 

calerlo, to Ju,tlf/ . cc.BpuUri   ,ome  typ(, or  calt.iUtor> 

even of  the  simplest   'orr    c*->  ,,-u J Ji-,   v.a;i i«oUlt  ,i.n  conslu. raüi,-   time 
saving. 

30-oalle,   -drartlnfi ,achin„B..  wti)  iiOri„0ntii  ^   v^rt_ 

ic&l mcvaoie  scab- a  ñnd  anrui-.r  '-'^ t • •  >      .« n fj      ''   - -t L,:Arf..   vili   -.voi,!   the  hand- 
ling of in-iivI-Juai  scalai     fri.„.i,. 

<        •   «J*   l "OK>,   ¡>tc.(   v.ith 
considerat-le   tiíT¡-  äflui,,     ,.i 

*<s«   in«j   an-  o.ite>i fui-niyi-.ed   with  draft- 
ing  boards. 

Rfprcd-K-tJon f-ilitiea are  i.^rta-t   u an, dr.fUng 

omc,.   The,,:.   abwli   bt   t.,libu   ln   character  Md   rapid   iQ 

operation. 

^.Laboratory Test   equipment 

Th,  catarie.-.   ,t   laboratory test  faciliti,« have  al- 

ready   oe-n  out! !n.» .   K ' t »-   ",,   , 

again,  prcc irem-iiit  tiri»* nmV  >Jf   V-      ,„,   . 
^y   bt   Aot,6 ana   t-      atiipau^t  uhould 

be ordered  ¡ia  eai'iv  at   n   -<=•. i-». 
¿   ac   ,• .....s,,,,-., m portant   ,. on» Iterations  art: 

(»Ì.Accuracy an.  ^rfcr^nc-   ohar interi , t.1 <;S 

('-).Reliability 

(3).üepair,   -aliona ion,, or adjustment   facilities. 

It  is   UportaLt   to  relect  manufacturers  who,.  prod- 

-7. 

l 



ucte have  had * hîatory  of RuerotBiul perforarne?#  and  whose 

facilities  ana  nervUo  ,iav.<   Inspired  confiai•»ncfc.   rb*re   1»  alno 

a ulstln- t  auv.-vi.tat«   Vn having caiuf^ctur-r 'ù  r-pr•.•sentu:lv»s 

and/or .-^r/k«?  faeli Ltl^   k.   tin   ...o uitry   «ne»-   ti;t   i*, áign  Cen- 

ter  ir*  bt:ln¿  -3tfaîjli - lîi-.i.   lro'i;;i  hah-kins  o.   cui^HÍütH  on 

eitiiftr  Jaaa¿-'  cr Italian¿tio^   v-rju"   .-;..   fncllitatea  by  t.:»e  olose 

proxlolty   of  yuch :.   repr »n^-t iti*•• . 

d,Hachin<-  Suop   .^.uipm-ci 

Macnine  tools    ^rv*--   a     «al  -v.rpj.se  a*re,-th:-  januíacturo 

of prototype  ark tk-  b.r. kïk.*;     í   t,;.cis.   Ir.  either casa  pr*- 

oifalon  i::   nr->"áaary ani   i he   ivtivi   íf  preci. ìoi   r'ojlr^ci   'nust 

bi«  taken   ir.k,   coa..5.;.-rallen  *h*n  or-ierlc«   tm:   »quipaent.   In 

some   cases»   maenlru;   to^It*   of  te- general  rsture required ar,: 

;T'J(1UCAì   in  ,5   Virlopln^   ;:oantrk-Ä.  xlow-v^t,   tn.-y  ;;.av   not   nave 

th"   capa'LiilwieJ  or   \hv.   precisión  of  lor   *: rn-ma J     machlnts. 

îh^ee   ta .-tors  EUNC  bi-  wrlgh«.{   car--fully,   tao   for- .1 ,n  ¡rolucts 

of r*ilabk    -no   upe: if-- *k   -naìKkacturerj     ùcald   De  chosen 

wher*>   U1¿1-   ,.recij^n   k   n^cdea, 

C'orKiliitTHvk-'!»  .-..i.oula   k>  Riverì also,   to  flexibility  of 

operation.   .iamtncE  ji   a  ¡uuitl-puipob*  naturr-  *oay  obviate  the 

need   lor  -i -illkoaal m.ithln-?«   which might   :-.   ueed   infrequently, 

and  thus   Prc.vi¡-   r,.-tk r   .Uikat^ri  -.f  aaculn-:   Urn-, 

Proeur-a^t   k  ata-Mr:<-   ti.-oi^  any   require   irca  three 

»oaths   to   t  •/••HV,  ar.-l   .¡viri  m-;st   ¡>e  or<kr.kt  at   the  earliest 

possible   ioome;,'.  Howev.-r,   th~y   isuolly   reprint  r.   consider- 

able   învv-Ptic-nt an :  should  not  be ur-lereó   in  toe  ¿¿'cat  haste 
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to tvaluatö all  of the   taaki   which  they ar*>  exp   jted   to per- 

fora.  Many machine.;  il*  UU  in  th*«*   }  y*lopœr>nt  projects 

because  thiy are  uhouli-d     tc   t^.   •ur-i.^. 

Othnr pointa  of  ¿rpat   Í irporlav-.-   to  b*   specified  on  ord- 

ers aret- 

il ).îha  nature   cf  the  äi-rvlc?- 

Clrcult  voltala,   !'r»quna;:y,   *nd  number of phases. 

LfSiri'd ^achir.r   sp   :cis 

Type  ol   Lflv-    »r  curi tre i 

1/p^lcl  function*,   it  arast  perform. 

(2).Accessories 

Lack oí   attoutlon  t••» at¿PS:*oris.'i  íB another hazard 

in ord .rinr-  machine   tools.   Tnesn may  be   inoperat- 

ive  for  long e-nol3  ,-f  u^   when  the ¡.ron-r access- 

ories   in  suitaLl*    .;ar¡ titlet,   HI-««  not  ordere.   -luce 

these  ar     /aaa-   L or  ^arti^uiar  maaln^s,   th>;y  an   not 

usually avalldoJ-   1.-:   th.,    .<•-•/»: lo; i;.v  country,   and 

re-order  will  rotait   la  audltio-a;   loan   tim«. 

In placing  ine  criminal   nrdjhir•-?-tool  ordtr,there- 

fore,,  it   ir;   /-ry   ^c^ntUl   t<,   -ui L   for  t.ie   proper 

ChucKb Milling  Tools 

Collets Grinding  Wheels 

Drills 3aw- ^Xaòos 

Cutters etc. 

To  the s o  should  be add^a  r.-part-  parts or replacement 

Items  recommended by  the mauufacturer. 
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«.Prototype Manufacturing "quipmrnt 

In addition to the machín" toolö for machining operat- 

ions there arn certain vaerai facilities required as well aa 

aany types of apeclai purp o. e »quipmeot which are adapted to 

the particular typ*j cf product lnvolv« i. It lo Imposei Me to 

be very ..peoiflc h*i*y \» caa&-.' or th« ^reat varl-ty of ej<;ct- 

rical neviera .iianufaoturt*d, sat ¡allowing ar; ^íJü exampiest- 

(1).General 

Heat treat.'n¿ •-quipment-íor hardening tools and 

product parts 

iftvetrop biting equipment 

Palatini facilities (spraying booths, spray guns, 

tlowers, etc.} 

(2).3pecifi  puj'pni.;- -»qulpment 

Coll Winders 

3and ca^'-liiä iqulrvannt 

Di e o a s t ì n r, •• q u i p 3 e r. t 

Pias tu- :•;<: i.dl:ì,; prosees 

MarkiDs.; pr• .-;s.-:&- for dials, markers, nameplateß,etc. 

Woüd-workií ¿ Ta ^ilitios 

Assembly ^quipmenc. of various typen (depending on 

th^ proauo'i) 

Equipment for in;.omin¿; tuflt of purchased compon- 

ents. 

Routine product test equipment (apart from Labora- 

tory equipment). 
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These  roprcae/.t   Jutta  few of  the  fa-Ulti,s  which my  be 

raquir*d even   for  prototype  »anufaotar,.   eint,  t  e  prototype 

thins,lyes   .:, uld   3.   r,.p,  t   ntative  of  •*.>   iin-.l  promue  In 

constructor,,   --normal,   an',    ,-,, ,.r¿n. *.   ^  ,kiU- .   in a 

Particular   t,^     í   p...;.,,.,   ,eVe.Jp.,,t     r   ^nufort.re   win 

visual Ue i,.:;i:.   t.V    './,        -'  .-,,inn:  nt   t,   rjt.  ..rf,v< lfia # 

f .Kd. int.-: nano ' 

Thl3   fi.'l.:   suoui,'  her   o-  CVTìOOK'O   r-aus^  of  the ¿on- 

erai  scarcity  cl   r„:ii::,:,,.  nnl  niU«   W,   tv.^  r«*vloplne 

count: I'D.   tre vision  Kncul,   ü- •J*   for  .evirai  t^s  of 

jaintenane   :- 

(I ) .Lulloi.v¿ Maintenance 

( ¿ ). ;•;•* eh ine  : ' A IM tentine e 

(3).   lv'trj-,1  Häiiu -úaaoe. 

A section  sno tiJ   oo provide«!  fer tuia  purpose,   with 

knowle¿¿eaul •  p.cple  ano*   p.ro¡;-r  facilities, 

g.Inspect!• n 

•ualprn-nt   i,   necessary  to   inrpect   Luth  Incoming pur- 

chased  mat >r lai»  an J   th>se   p.rta  an.  asB^bllea   Lui it   for 

prototypes,   it   1.   *1_  r-v-trpd   t,.  verify   tie  v curacy   of 

tools,   dies,   an.-î   ¿ir.   v^iit  at   tìl(,  C-iter.   Inspection   facil- 

ities  Kill  b-  in   three  r-r-'or   :laK3i 11 nation- :- 

( 1 ).VI.sual   Iri3 p • ? * 1 or. 

This  will   intiUü,-  p.iorosco¿.^,   profile projectors, 

and   other /¿^¿alf/ia-   iopar^tua. 

(2).Dimension*!  ¿tan-iarôa  ani Measuring  ¿(¿ulpmeat. 
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Included here  will  be micrometers,   comparators,   thick- 

ness  i'Hges,   gage   blocks,   etc. 

(3} .Miscellaneous Testing   I>evices,   such  as- 

Harim-ss  t-?pt-*ry 

Gear  tester-- 

Spring  tension tes bars 

Insulation  i e:; cite  equipment,   etc.. 

tO.Pro vi T'.Ub  "raining Facilities 

¿lìu-t-    .-.:<;   :<f vie  aajor  obyu t.iv--s   in  establishing  Design 

Centers   \n  .--v,'i.cpinL  o^irtrl^   1«?  the-   lrainin¿ of native per- 

sonne;!,   It  is  important that addiate  facilities  be  provided 

for thi-i   pariese „ 

a.Class  Room    quipment 

31aekbo ui.%  wall  typ^ am  portable 

Ohair    fitr. orovisi r>n  for writing. 

p.Lecture  Hall   -.^uipm^rit 

A.uoic-7'. ::ùUì   .Ü.-L,   Ir.eluding: 

olia?  ¿ìrjj-'.'.'tvrs 

Opac UP  rii'^t :aors 

Hovin^; :i'-:.ur-  projectors   (with sound) 

Lou,'J   üpnak^rs 

ïruj-ictiori 3eroens 

-.a.Hls  for Dap¿r   charts. 

c.Library 

This  sr.ojld  provide  ¿ood  text  books  covering  the major 

subject  of the  Losign Center,   basic  electrical texts,   sult- 



able reference handbooks, industry standards, periodicals, 

reports, elc, as well as quiet, well lighted premises for 

study. 

11 .Publico ty 

It  is   important  that   the   Design Genter  be  publicised and 

that relat-d   aaruracturers,   industry  association«,   technical 

institutions,   ar.1   laboratories  know itt  purpose  and   the  scope 

of its  activities.   This?   can  ¿.P   accomplished  iû   several waysi- 

a • 3y  a. a i 1 f- 'i   a •<• : r; o ur: o •: m • • n 13 

b.3y publishing  information   in  trade  magazines 

c.By  personal  visit:;. 

These  risaia  will  assist   in  établi -hing, rapport  with the 

industry and   tho^e  whom  the  Center will  servi,   and   will  pro- 

vide means   for obtaining  statistics  and   information  on  their 

needs. 

12.Setting  up   Diòica ¿p eci.fi cat ions 

The  design of Metrical  products  is  a major objective 

of any  typ<    of  electrical  I;--sign  Cent-r.   Much  time  at   the  be- 

ginning  will   b*  concentrated  en  consultation   ,-ork  ana   train- 

ing.   When the  proper equipment   una   pproonnei  ar*   in  place,and 

sufficient  contacts have   been  made   with r.auufacturers,  the 

following  jteps  «nay  be  taken   «-.o  start  tie  design actlvlty:- 

a.Review  of  the  needs  of   tn<    lnduotr;* 

Thor;   ar-  P   vera!  approach' ¿   to  tnls- 

(1 ).Questionnaires  s-nt   to  all manufacturers 

(2).Detailed   correspondence  with manufacturero 
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0).Pert.onal visitation  of -».perts. 

ïhli--  these activities  ;rovld<-   nec-s^ary  background   In- 

fornati on,   it  should not   b .  tcj  ri i „appointing    If they do   not 

"i^lC   a   r-l^ar T.-jiidy-*  fror,  I'. ••    a:.uu<:^rers  ->s  to  t;h>.-  type 

oí   df-¿^::i   iv'   -.'^l   :,-rP i~ ' :   
m •   rr   v:* 1 '   I •.   In. : ividual 

»Unn   i-Mch   c?i.not  to  Vxl-.^   /-^ ^.ri^ly.  Airo,  th-.-r«  will 

^e   IMxvLdua;. vequir'í..'-nr.s   ;..i^i r.:^v   jonefit   -i»ly a  single 

;;r.nufr...-tut'- r,  ¡l«"y  rav   U   uu..>ra nn„'  not   l:%ve   .-.iff! clont 

/,;o.:lf*c^  t.o   i.,uUfy   t:.-:U   ¡utur-   nse-is,   --n1   -^  niay  ex- 

L,-f>n   -.h.-lr  x:c-.o  vc.¿ueiy  i ;r  U?k  of n-c-^ary  infcreation. 

;:e...:;-;;-i   ^ f'ort  *o '*•'-<•   i.r.ii\tPtry,   thoraf-u'-.',    requires   careful 

;tu.i '  cf - ^lstinr .n^uhoturc   ¡'ne'  trini,   ir.  the  industry, 

both in  i.he   f?sloping   eou-try and   in th*  sore  progressive 

r.^.tio-í'.   If   th'Sf   trends   are   batic  nr.n  ar?  an  aid   to  raanu- 

fa.ture,   th*y ero  oa^iL to   fl'h    --.man.i   In d -vloplng coun- 

tries   -venti E
1
]/.  Thu~.    th.y   '.¡houl.    for-n   *  HO:;:-,  ^asls  for 

.... ;.:-i,.ac;:t   i>.no ¿r.;iyu   O.-rsalaly,   a  .WJ.A  -ff^rc of  this   type 

should   b*  c-fl'ict.í'   Le   u -ncfit   .<  ?uV.3ttti:il   portion  of the   ind- 

u^fry.   The   «v  ision,   ^wevf.-,. uayt  >• e m-vìe   oy   th-  design   Cen- 

tar,. but  review with an Auv_.ery  Co slitte«  is  v>ry   desirable, 

b.Review 'H  InduDtr.v   StnnciardF 

Arc  MiOr" au>3c  ao .   Jicnd*:IL   in ti.-   jp.vr-lopiug  country 

to  .íefin-   pr-r-rl-   •:'       ^.."^uct and   its   - erf orinane-»?   If  so,. 

, ,   .,    v^.;<.-•.A   <r   .''-t-P   to  áeter-iiine  t.if:   type   of 

nervio,  or  rerfoi*auc*   x-^uirc-J.   If thr-  ar-  no local stand- 

ardi    ,   it  would bn veil   tu  review  International standards,. 
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when  they  exist,-other wlso   U.S.  or  European  standards  can pro- 

vide   very  useful  guides.   In any  event,   definite £°als  should 

be   established  an,;   p-rformance  specifi cations outlined   before- 

active  work  Is  started. 

c.Pro duct o \) •: t.. ì f 1 o a t i o n ?. 

One«   «.ho  ba^lL   goals   hav»  been defined,  ani   Industry 

standards     valuaV.d,   d-Hal led product   s¡K-cifIcationñ  yhould 

be  prepared,  ¿inc.  t:u-se  v.-lli  provide   a   «orki .,; guile   in the 

functions   of  tho   L-oi¿n  Cr r:t T  i'or  a   por Loa   ur ^ev-ral   months 

to  a  year  or mc^e,   they must  bf   definitive   i a character.   Un- 

less   the  scope  of  tho   activity Is   limited   and  d"finiti,   Jt may 

lead   into  inat.y   branch   activities.   The   content of  th'te   spec- 

ifications,  therefore,   should  be   a.s  follows:- 

(1).ThP Maturf   of  the   product 

(2).The  specific   d-sV.n  activity   planned 

(3).The scope   of   this  activity   (ir;   -.orms of  sizes,styles, 

ratings,   and   ,;au,/o  -<f   opc-ration). 

( 4 ) • P ei forma o o c   op e c i flea 11 on s 

These   «ill   vsry   with   '.he-   type;  of  product  but,   in 

cenerai,   .ohe 'Id   defin-1   th"   characteristics  of nor- 

mal operation,   th.*   . ff-cta  of   circuit  variations 

(voltage,   frr.'q.j..-;\cy,   wave   form,   circuit   unbalance, 

etc.),   ana   th-   • ff  cts   of  environmental   ;.nfiu*»nc» s 

(hi¿h  and   low temperature--;,   humidity,   shock,   dust, 

vibration,   ptc).   With   theo-:   prr-v ' sìon.-,  a  v*ry 

comprehensive-  set  of  specifications ce.a  be  evolved 
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and adequate plans laid  for  the  design,  prototype manufacture,. 

and a saleable  testing program. 

G.Problems   of Starting New   facilities. 

Before enteric- Luto P v'ntart- o ¡' this kind, It is well 

to face the procioni fvc nf certain to arise, w'th realism 

and   with plans  an í  preparations   for  overcoming  them. 

Some   of  the  pi oblimi   which  have-   be»n   encountered,   and 

appear  to   be  of  5en*ral  or   r -petitiv  rature  are  as  follows:- 

i .Build Intu- 

it  i->   teId-m that  o'.nilet.^y  tai cable  quarters  are   Im- 

mediately   available.   All  buildings arc   designed  for a  certain 

purpose  and,   since a  Ix-al^n  Center  is  a  combination of  educa- 

tional,   dovelopm-nt,   an.:  manufacturing activities  it  is   un- 

likely  that  a p. rman  at   Location  can   be   found  i;unediately. 

Usually  new   bull Un.;:'*   r,iur,t   b-   --noted   <.nu   this   taK.es   tlme.jo 

in  order   to  start op: ration.-:,   temporary quarters must  be  ar- 

ranged.   3omi»  of  th.   pi : il-J
Iì..-'.  ar-:- 

a.Adapting -¡xistlng,  ballila^  for  use  as a design  center. 

b.Cleanlr.¿,   r ;,-iirin¿,   oa!nMr,¿,   etc. 

c.Providing facllUl.í.s   • uitaiue   for  international  experts. 

The  moa e  of life   in   uevbloplnfc:   "o.:ntrier   ices not  always 

provide   faciliti'-'  augnato   or  iO-i^niai  for  ferrigli  person- 

nel.  Th»>f.e   nay  lndud  ?rop'.-r  ventilation,   air  conditioning, 

proper lishtln*,   toilet   facilities,   and  properly  controlled 

food and   water.. 

The   appearance  oi the   temporary   quarters must not   De 
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neglected as   It can affect greatly   the  future prestige of th« 

Center. 

2.Gov-.errjneat Aathürixatiens 

Since the  „;ove.rnjnents of  deve „opieiy  .ountrles  are  usual- 

ly   co-aponsora,  of   .. Y    -:   scti-àtî-is,   .Ley  will  nor-jally pro- 

vide housing,   local   personiißlt   a,2w   eoai"  tquipm-^nt.   These  all 

require  government   authorizations.   In  i-.j-untrles   whieh are 

vary  bureaucratie,    ' Y-e- e-jthorUs tione   an;  approvala  may  be 

paUiiullv ¿low ana   May   iiolü  up  ;•:.-• ;;reeo   for -.,T. As,   even  though 

they   wero a part  of  the   asinai   Plan  vf  Operation  agreement. 

A. multiplicity of   *,ov<- r-ument   bureau?   from which approval must 

be   obtained,   and  th-.?   common failure   to  delegate  authority  «lur- 

ing absence,   compound   these problems.   Some  suggestions     for 

handling these catterò  ¿re:- 

a.Arrange  to have-  one ^ivnimcnt  official responsible  for 

obtali!Íi¿ approvals   -xná  ail the  n^c^ssary  álgnatures, 

b.Obtain  a  written  r ore-dui«.   -Ana   arreeaient   as   to   when 

these  approvals   rill   ü-  obtained. 

c.Requeet   sanation  ano recruitment  for lieal personnel 

well in advance  of   th"   ¿rrivAl  of   f^r^ljn experts,. 

Stranie   as  it   may   3 et; .2,   the   ¿over.-.iü-.-ntrf  reqnesting    as- 

sistance  are   often   the   croatest  sources  of   ieiay  and  hold-upa. 

The  officialo   irvolv. i  must  oe  visite;:   periodically  to keep 

the  project  moving. 

3.Time  Lag   in   )bta\nin¿  equipment 

This if,  a relatively uncontrollable  source  which must  be 
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faced,   -Oven with expedited approvala,   the   fol lowing stepn  *rt 

required :- 

a.Obtaining Quotation«   j.ni  making ael, ctljus. 

b.ürd»»rln¿  time 

(asciuiwlatlng all  .îatR  on détails and  icc«*83orlat,   typ- 

ing,   f.< aiquarl^rs *   routine,   etc.} 

cManufa-t iring  time 

Apart   l'rora stock   Items,   hiA ;:a  are  usually  In  th<   min- 

ority,   tro: t   ^uitaeat   takfs  • =>v< rai   months  to  completa. 

4.Lack  of Lo.-al  R^pon.-•-  -¿od   jcop^ratlon 

It   seems   somewhat  paradoxical  i.hat  the  greatest   lack  of 

response   is  fourni  oft^a among  those   who  hav<->  the  greatest   need 

for the   servi --s of   the   :-':,t.^r.   It   lb  Lot   that   they   rey>o% 

these  servicHi-j  ce_-s¿sa'*lly,   LU*   lack   oí'  lUiowlr-Ji»/-  ^nd   reluct- 

ance  to   -.-ori-n • :•   In   . n-w  <. .van Is it Ion,   jft.?:i make  it   diffi- 

cult  to   Hart   operations.   Th.-   reasons,   thin,  may  oe  summar- 

ise i as:- 

a.The  difficulty  In  establishing  channels  of eo;amunic*tlon 

b.Th>.   problem of  Identifying manui'aetur*-rs '   needs 

e.Th.3   fear  of  r*v^alliig   tr.¿v  :>~er< ts   '¡r\i   future  develop- 

ment  plane, 

Thes-  probier  ea:;   be   allea  oy  a  goo '   publicity     ampaign, 

the  jLòslytan>:t      f .A  traie   association,   ,nc   uy  yrsorjil   con- 

tacto an.;   cousu]tat loa  ¿Lieh  will  »fta^ll^h     'onfid-Tice   In  the 

capability   and   integrity   J.   tv   fe^lgn   J-nter,   ?h^  Manufact- 

urer s muut   ue  maue  to  fjtil   that   the  personnel of  the   Center 
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have  a sincera and  impartial  interest  in all of the -manufact- 

urers  of th» particular product,   and  that   their  information 

and  services arc   c ocf ; .i^ntl^l. 

H»otartiniv  TriVriin^  C¿: orati or-ft« 
f 

.-.hat  ar •  th -   r«aì   n:--1?   ' :•   ^li»  <*!••?''   In th»   flat   place, 

it   appear;:   that  .rarij'   * r-     vtten.r i ine  *- *   ^n^'V..-:*   ill   the  manu- 

facture  of  s our    "^ut'i  K1   ccy l'_:>ra>5nt   -ins:   prìncipi    •  ar.;   un- 

known  to   th";i),   ana   thsit      »Jor   -  "fort  i,y-   h   -'t  to  copy  e urne 

ford ,D   .J., si ¡ni  :T t-.i   perform  - • rUlr   task>   with   i  v^ry  mini- 

aum o:'  traiüLn,', oí     x   i .¡.ation.   It .-.¿.:i;ib   Vn-n,   thiit  th.5   first 

and   basì.--  »"-.¡     Is- 

1.Preliminary  Training in Operation  ar.-J   Design PrincipleB, 

Assuming  that  *   .Tian\iíae turine unit   is   in operation   it 

would  eeem *'i;;e  to   instruct  •üanufacturlny,   personnel   in  th*» 

basic  principle?   01   operation   '-rui c<otae   of   t-m    ;   sl¿n  princi- 

ples   *hich   can  b<:>   <i.;ed   In   th-lr   •lally  i-pf-rations.  Thi*;   w<>uld 

provici*   the  fastest   typ-   oí   practical   -is; Istalli;'1. 

Beyond this, however, :. n?r>j l A .^aall; a lacic ^f know- 

ledge of funiaaental s.i.-n-b that way limit th- activities 

of  a manufacturing  :jrcup„   Jo  a   f.*;cc:iu   ¿ten    -.ou: :   be- 

¿.Organi?.' *   :our:>••;-••   In  ¿sasio   Subjects. 

Thr;«e   snoulc   D--   c< u'i'.ìcteù   li",  ¡lultabl«-   ••: inssr .»oms   by 

those  K-. jwic-J,.; 'ail      In  tie   sunsets,   .r¿inti   i°
0il   *• xt   books 

and   luBtruction   '>oh<- .uljy   ¡^t   up  by  exp^rlenc"!*   »> iucators. 

They   coul     incluí  Physics,   Knt h latice,     :ir-.:trlcal   -:n¿inepr- 

ing»   and  many of th-3   moro  specific dub^ects. 



Once the   oac/Cground of thase  basic uubjectc has  been es- 

tablished,   tno   logical  third  btep   »roi:Id  b«- 

3.Courses  lu   u ¿i^n '-it  /.reater  Bepth. 

Thea:-  .>uui     • '"Mae   ~h-   '^io   «.••». eiU'^  ani   vlectrioal 

theory  with prn :tl  a! tip;,.".. .-a\,io\   . u   the  r-.;i.evaat  fieli.They 

would   _.o   b-yonu   t:u-  rea.:y-r..au'.-   i-/'.   book   formulas an*   ¿Lve 

the  student   it:».   trai..5n£  f(;r  ; ri cirial   deuign calculation  In 

new situation!;   <*i\ i  with m w   .-.vie:';'.. 

4.Forf-it,n   T:-;'.V'»'A   : ^r  ¿.'•tilniji:. • 

T.ue  Sí>í".-íí..í'. ci   ^ro.nn-l   i'jr  training abroaa requires 

a ¿ood  knowW.--*  of the:»«  pe.,ylv,   th< ir  oackground,   their  cap- 

ability,   ana   their potential.»  Thin   typ-  of  training,  involves 

ronsi.:-;rfci:>i     inv> t tawut  &:.c   tn*-r»-   xust   i     ..sjurance,   not   only 

that  trip.e  ^-uplt   will  benefit  by  the  experience,   but   :*iso 

that   tnls  ••-.pi-rl-ac»'  can ar..:'   will  be  usy.i   for  ta-   ben-flt   of 

trie  jeslen Center,   Jinc-   fun-.i^   for  tLes-  training  P-llowshlp« 

are  usually provi ;ed  through  th-   0-uUr,   it  is   important   that 

agreements;  t>-  .--l^aed  pronr.i¿in¿ a  suitable  period  •>!'  service 

with the   h^'l¿r:  Writer   following  their r,-turn. 

These trainino F-1! j.ow.*ni¡ s arp not usually uf au academ- 

ic nature ait.'.cu. h > olkt;e or ¿nlv-rsity corses nl^ht weil 

icrm a part of training in appelai filloa, su», r. as Au ic ani 

Vlruaì Ai-.r. Normally, h<>v> v-r, tu y .•/111 r^ìat • to th- d-¿- 

sl¿n of a particular t^p-cf e¡..lpc«uit, <<r certain aspect» of 

its manufacture or t'.-t. ^he cV.ef valu :<f su:h training l.i 

that   it   8uppl'oc:ntb  boc/   j.wWlvige  v-ith practical -ry.erience 
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on the devices   themselves.   Foreign manufacturing plants ana 

laboratories  provide  the  most;   fertile  f 3 eia for such training, 

Salari •-?;  £.re  usually paid   by   the  Center,   but  may  be  a part  of 

th;*   governa;, :-,i ' s   c' ütr'. but i'-ii« 

I.¿tartly  LmV ir:. ¿ c t. ;W1 >,};;_ 

L-tnrii-iiiiri,-   -J '   ;ì->:>'..•-v. n'-^ia has already  uf-en  discussed. 

Th-'-   cour.--   to  ;  - ^ù-    m\y   D-.   outlined  ori <;fly ar   follows:- 

1 .Gonf-r'nc'-s   «Loh manufacturers 

2. Detera lf:~„t \o:   of products   to   be  designed 

3. P r e d u e t  s p e •• j 1 fixations 

4,Sketches  aini  layout  drawings 

5.Rough samples and  experimental   teste 

6. Pinal   d   s if-  -i'^d   ";rawir¿H 

7»Prot )typ -H 

Once   the  ^Hi¿n activity  had   been deflneu   in  terms  of a 

product,   and  specifications  have   le^n derived  for   this  prod- 

uct,   llnat'.   c:\n   bt   tranciai.i.-d   to  aicetrhes  anu   Inyout   drawings 

Buffici, nt   U   determine   the  pocslolìUier  of   *.h"   d^fign   in<i 

to p-rinlt   the   construction oi'   ro.'g i working •.ì-i^tìei-   fer  ex- 

perimental   t-.,;tltu,   *.„,   -ittei-t -   '.o   „horten  ihic   ra^thO'!   cf 

procedure a-*/  re" ilt in   :•-<•:.i >ra>-i-:-  ¡«f^.'t^       ff.rt  and  "á- 

pensr,  ani  r?<T   f-quir* r   t   Htln.;  th-     ¡.tire  sc.o-dule  with a 

consequent   \---¿t.  of  timi-,   /Ir^t   ciana orawin-s  .-*  a  final  na- 

ture  shoulu not   ir   attempted    -util   -jtv^r'mental   testo havt 

proven the  feasibility   > "  ;h*   j»-:,l¿n. 
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J.Elements  of  Design  3ost 

In planning an  operation  of this klw%   It  is  of great 

value to  kno>   thi   •lomnopitior.  of  costs   for thf major attivi- 

ti?«.  These  <í¡.'-iv5:its of  cost  ar    t-ot  always   ¿ndorstood  by 

tiios»   provi*. int   finan j ^í:    .^i-;,*t:».   „ai>   ^roU-typot*   may   be   re- 

gurä'-i  as   part   of  th>-   -foi*!,   fui.   tio?:t   it   i:;   b^in¿   separated 

here for  ¿v a^ er clarity. 

The   basi?  c-^2Í¿n  itt-r,r   may   ¿~?   cia;;ülfie<i as  followsi- 

1 .>:nf
Tlr!f;.-rl>i¿ ti sie-. Ai-trir^   :>t   •-• ••ipe.itt  ar-à professional 

juuntern^rts. 

2.Drafting  tir.e-d raft Inj; salaries  for sketches,   layouts,and 

preliminary  ^••t;l&n0 

3.  Pr< liuilnar/ wer'In,;  t ic.p :.  -í-T.¡~ "-rial  and labor 

'; «Laboratory ^x^-rlrae^tation ^nc   performance  t-^ste» 

A. ma Vr  part  of   !-..i;;n    oft    r.'ualiy   . onslsts   of  the  sal- 

aries  of   -n,-,] ii»-( ring •'xn.'ns   •»no  ar^  responsible   lor  the  act- 

iv-   j   U¿n  M tv   at   w'll   a¿ the  piarinlnr,    iraftlí-o,   and  testing 

inv^lv.'à   in   Ui~   eLtlre  prejt,:;.   lt   ir,   <   -iinmori  fallare  to  -st- 

ima t:?   -orríM-tly  th-*  M :::t   to   b^  t:p---rt   In  "ompl-ting.   this  act- 

ivity,   • hien  usually r-quir-3  many  j«>nt.i:s,   G"i~nüln£  greatly 

on  the eonpl  y.iij   of   vhi*   lesion  projet. 

Dm ft in ¿ tlT» Ray  t-» *   "cut-an i-try"  prcceedure  with a 

certain  at/uat  vi  r»p«titiv<,'  a^ivlty until  a  final   Jodign 

is  establiehêl. 

It   if  e.^-ntial  tn%t theory   D* r»»4uceà to pra<tic~  by 

"Dreaibûart*1 »ou-ie er tth'jr preliminary working ::awrlef5. 



These may not be  la the  final mechanical  forn,  or appearance, 

but  should  b'"1   electrically  ¿aid  mechanically  -quivalent,   Th^e 

samples   will   r^quir-,*  censi -f-ra* le haiií-vory   labor  ir.  construrt- 

ion ani   s on» e   op  rations   -:-.y   t' "trial-an'-enor"  procures 

with repetitive  •->•••   r  tlous   l...'olveJ. 

Gor^lri'T'i.i''   L^bors'ci-y   -••:1-r',!;  nial  v. . rk   tïiay   b-   IPV^IV- 

i-d   in tryin,; out   v^  basic   i.-a  and  i.-   : io--iy   slli-.-d  t«..   the 

original   ce;;i0n work,   Test Inj -av-  pi ov°  to   b*  ar   important 

part c f   th -   propre nav-  *.:»•:     - .-roi'.rati. r. e/   ti.-    r-latlv« meth- 

ods  of pro o»-,'aur-4  ai-'  often   involv-^i,   as  w- li  a?   :,h.-ract er- 

istics  au.:   life  c.f  components.  Once a working   - a'..';!--'   is  pro- 

duced,   performance  r,«sts  are  a very accessary  part   >f the pro- 

grama^. 

K.Prototype   :osU 

As   previe ;,-ly  indicated,   prototype  should   ce  représent- 

ât iv' of   the   final  product.   They may not  be  produced  by  the 

òiraa melina  ana E"t.iOûr,   jut   trey  should  KAV->   th*  finrl  pnys- 

ical ar;H   :L- enani .ai  foir   -rid   th^   dam',     1-ctr.W-al   . oupon^nts 

and  onary.- t^riiiMcH.   The   'ir-'u. • \ts <~''  protot/p*   coí¡ts  arc:- 

1 .engineer' nL   ti.-re-   ,ja.Url*£; 

c t Draft 1;,0  11 -1- -  oàiai'l^'s 

3.Material   en; t?•«  raw material  atd  compon«*'.ts 

4,itan'l-w »rk  lator 

5«Preliinin-iry  tooling  for  st&e  parts 

...Cos*   3f   "?yP*   T-stln¿". 

,.afeirie-irlri¿ follo*ing  will   ue a !)<>c-:Marjr  p*rt of prato- 
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type cost. 

Drafting time  will be   considerable  HS  drawings must  be 

made  in  final  form,   i/ith proper dimensional  tolérances,  mat- 

erial  specifications,   <-rtc0 

Saœple  co^tt  will   nf   ^i^h,   requiring material and  compo- 

nents  purchased   in  very  L-mail   ¡uartitiea.  Part?  mu'-rt   ce  fab- 

ricated   by   casting,   machining,   vr-'. .lng,. jird   si aller Drocesses 

to avoid   *hr-  cost  of e>p^nsive   '.'.eia.   Critical   drilling dim- 

ensions   may   r-qi'lr'-   r'ai.d   l«yo ;t3« 

There   ire  cecasions   when  v.  few ln^per,--i ve   tools  or  fix- 

tures  may  be   Lest.-   costly than machining  from  solid  stock or 

drilling;  by ha^o  layout.   Thus   it  may  prove   to  be  economically 

sound   to   -rovine   ì'"*-co<=ìt   patterns  for    TU '.ing,   ''Impie  punch- 

ing  or  forming  dies,   temp-late  -.¡rill   jigs,   and   th**  like,   the 

advisability  of providing  tríese   low-cost   tools   can   h>:   deter- 

mined   only   ;-y   th»:   economics   of  the  individual  ¿situation,   de- 

pending  to  a  lar, a-,   extent  un   th^  number of  prototypes  to  be 

built. 

It   is not  unusual   for prototypes to cost   from  five  to 

ten  tiai'-s  th'.   normal  coat  of   th*  quantity-iüatiufactured prod- 

uct. 

L.Recugucenüatloja 

From  th"  proLl-ms and  txp**rifnces   ii-scrlb^d   In  thiß  pa- 

p-?r,   on»3   -nay   be   forewarned   cf  ¡some  of  the   difficulties  and 

i< laya   which may  be   '¿nc^unter^i.;.  Avoiding  ai.d   correcting  these 

problems  are  quit--  another satter.  Henc"  thr   following  recom- 
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mandations for proceedures which might help to reduce these 

difficultly :- 

1 .Selection of w11-qualified persons for tlv preliminary 

survey. Unlets tai.: is conducted c-y people of adequate 'Know- 

ledge aivi -.xpi'-rl --no-;, -ven La*-1 necessity oí establishing a 

Design Center :;.ay o e seriously ir. îoubt. ja ¡-io ut-oi ¿ions con- 

cerning th  Jenter, ita objective and scope, must he based on 

this survey. 

2.Composition of a Olear ana Accurato Plan of Operation, 

This IK t-i-' f;isle r¡._, turnert, the contra,, t. ?ivì .-hart.-r of the 

project. It must define accurately the ubj^ctives of the cen- 

ter, its organization, and the obligations of ¡ajh .sponsor. 

Agreements should b  In fnree wh-'i, tn»- -rr-j.-rt -tarto and the 

personnel arrive. 

3.Flexibility allowance for Change ana Modifications, 

leeward 1 -ss of tn<- care taken !n th  preparation of the 

Plan of Operation, cnariges la aet;-ti i--*d plans are certain to 

occur. Conditions ..;p.y chan^ in the .1*~v-loplng country, call- 

ing for a .codificar.ion or increase In Its ooje^tiv-'s.  osts 

change, anu fch" e v- ' lati lì ty ..-f ee.ilpm--nt vi4, hin th<~ '"untry 

may ouange, n-qulr !:.._ revi. Ion." in tn>.  quip;r.>'nt pi-in. These 

possible chan^MH KI^UL! r • recognised, and &uffleient flexi- 

bility provi 1K-r in th' PUn o r Ope rat lor. to permit rapid re- 

sponse tvj r'jqulr"C -nanges without rev' .ion "j«1 r~-app.r oval 

of the ijcu'n.'nt. Thl^ could avoli i-'iay«. 

4.elimination ,.f delays by Arrangement of Prior Approvals« 
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Sanctions acd  approvals  of Individual aotion.3 and  purchas- 

es  can  b"  wry time  consuming.  Tb.:-.y ar»'  cftfti redundant wh*n 

they   fail   w.\ oMn   tu-   p.wicicnti  rf   ?;]>.•   Pian  of  Operation.   It 

ib   prudtnt,   tra^'i.j-',   to   include   in   thlf;  Plan  cufflcient 

.r-ulit-in"  prior -<.p:.r., vaiti  .-.o  '-nul   ohe   pr;>viuor.t>  of  the Plan 

can be   r-iiTi'-.i  out   without  -¿ny   i^lay,   ?!>h.   has   i.-. <-n  triea on 

occasi-.".a:-;   ' ., .   pr:<v.:d   Hucoe'ih.i'ul.   I'h- r-    min-it   be   •-.   „l:ar  under- 

standing :.r  tJi.-s--   approval.:•-,   h'-wyV'jr,   when  tic I Ian   is  signed, 

5."'cirly  Orderin:  :jf   -,q ilpoient. 

oinc>.  auumfacture   of  •.•quipiiu-nt suc-h  as  -na shine   tools  re- 

quires  many locnthc.,   -arly ord-rì.n.c, will prevent  delays  in the 

full  operation of   the   ]>sl¿>i  Ont^r.   Tlv    prior « .rf«.entent8 men- 

tioned   In   r,k.    pr .-vio is   p^rricraph   «ill   n.ilp   to  facilitate   the 

y 1 .Mcing  of  ,. r-i TE   wi ta :• u t  uH lay, 

6.Adequate  Publicity   to Adwrtiiv   the-  £oci¿n   C-nter. 

Unl.-s^   th>> pr?s--0'  of  t;.>-   r-ei,j.n   >nter  if   knewn,   to- 

gether   v.'itn   it.   on j^ctiv-c;,    i!.;;   percome!,   una   the   types   of 

assistance   It  car:   provi..-,   "fflcUnt   ...s^   -ci/hot   be  itiade  of 

th<>   facilitai-;  of  th;1   Cent''r,   damp!-to   confi:l -ne:    .ni  ..^oper- 

ation  •••at: o;»tmin*c    >niy   dy  ciJ.-q.at--   publicity  arrangement» 

at.   outillée   K  p:.rH|.raDij   F   1 1 . 

7,-arly  Contacts   with Manufaotur-TH. 

No  Rio'jiii, ¡if  .'urr^Lpofiiifa^c    an  rc-lace effectively  per- 

son J    'onta  t  v/th  m.'jnufact a   r;-»   in  thn  developing  ccantry. 

It   is  curing  th-.-**   ti TI—;  tn .t ;,   first-hanc   <*ppraleal   -.f  th-3 

manufacturer's operatioc  and  need.:  can   be   obtain*'!.   These 
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personal   -entacts also  build up  friendly  cooperation and 

confidence. 

M. Conclu-signe 

A  bf   'ijn   Writer  for   :-j.ectri«-e.l   ^ulpn-üt   ;ar;   bi   estab- 

lished   -i fi.   ctlv.iy  m  ai-fit   -ic^-Joplng  ^uitrì^.   :•/   coopera- 

tion of  ito   u.overfin-.f;;ìt  ^i>;   uth. r or0a::ir-atì.    ,.   :,.„»h  a.-   inter- 

national  a^.:cì-3.   Previo u   •.•xp,;r!.nJc*ï;,     ,0th   ....«o-:l   ana   h«;;, 

h»v;  co-^ln-d  ti    nr../l!.    thee     in r^r-Bt-n!   li  tv.s: activities 

rfitr; baek^ro.uiì   i.-ifor naU m.,   •^¿••ation?,   .-¿,.,1     ar-v-i^.   ihla 

pap*r h.iS  att;vpt^  to  ¿¿u!m:irl?*   thi.   uvo'.l, :•!..•  InloivjHti.ni. 

When prjp'rrly cU^st-u  anù   .S" í   eff, -t! v-ly,   it  can  h-lp  to 

provKe   u .-^-.oothly op, jitïns facility  rfith-:.  îQiniœua ...f prob- 

lème •.imi   '.-lays,   ;,¡n:l   with maximum  bsrWil   ;.j   tv   Joveloplng 

country. 
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