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trical products to be consldore:,
be taken In setting «p & deslgn
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1.The Feei to Neet irowing lLeasnds,

The non-avallatility or shortage of a product for which
8 desard already orlate in deveioping countile. nravide  the
ireatest sitivati,n art imp-tue for the o tabhlirhmert f icoe
lgr and @ velaument faollltten, Mhe protuct aay L. svallghie
In sma.l jwmetitles, 6.0 wlthout the caslc o, lieer) . &pows
ie 'y or facllilties 0 ootaln the optizus periormance  naracte
eristice, the v-at 4 . ity, 1 a a;ltabie fogt,

These neets Bay b [rom e 0f sonulsctarlus industries
whlch requlfe clectrical squijtent for thelr ¢p ration and
comtrol., but they mlieo wxint for ‘ndiviiiml cousumer grolices
since the lapruved standard in liviag of developing countries
inevitably results in the !emand for sore =lectrical ejulpe
Aent o1 the howme,

Z.The zstablishm ot of a New Marret,

¥hlle @nme Lunlpegnmes jevelop from popular desand f

cortaln preducis, some Sarksts ar:< ievelope! f{rom the avall-

31ty ol w product. ratrepren-urc with & vislon o! the fute
Wre, and naving alequele ‘uta on th: development of cortain
BArk-ts 't otuer cvuntries, gec! and Juctity i-sign support,
shile tarlng the risku of wuch unw ventures, Lhelr Jesign
knowle fge and vxperten.e on trese nrw pracucts say e lonade=~
Quate to geet the prodleme that are rt.in to arise,

J.Por mducationasi and Teshrowogleal A.vancement,

[t is not caly mpecific produ ta “or terfinite markets

that require development aswlstance, o keep abreast of

’



advances in the mire ,rogresalve countrion, csrialn general
research activitie: are ne-ssr ry, Thie o ruid apply, for eaw
ample, to the i1 4 of acbioanlos whete 2 operal sr3ign in-
foramt. r 2" n' aun mppdtcntton UL cnrg by witogntion, lae
strumniating, . a- Bhu oo ve sl om0 se)ll o E Y Cade s apd
sllitary appi co® ont. 1IN LB wd. . cfetnas Fofearch and
decigh Poy LeB LIt o4 LI iaeity of ) fus.rioea 2ad appll oae-
ticns.

S JRes oL JI0L8273 o040 JeyulogAint Asrlat

T wypes . wo0p rc 1 Pae ¥y viba bYur solivity An

Quectiovn, bet LU 8 wnll o cogalder L) i ‘nede Qui'cee of
a8glatanc -
VePrivate [ duitry

8.0me ol th: most coevor typrs of Lesiotance Y by ccllsbd-
ors*tlon contrac.s Wity firslgr sanafacturers, The latter pro-
vide destigne, pro‘otvpes, tu,ol: (07 “u.l teclin] and sometises
RO ol toe corponene . wr ol sre BaoL JLITIALL te aanufla.ture,
™his ey e per L) cltriii e on Lhe pact a0 the for-ilgn san-
wlactrer, it w.oumiiy “he  {. <o prolitatility lu ruch a
vepture. It nat *ne At e v b Ay 3iiuting “Le profi: in
the developtin: o= an S Wiy b aYe o the gae ol forelga
componenta. -ul it 1l ome of the 2lgp'-r auprom nes to indig-
eRouUs manufs “uyre,

Dednobuer zonnd o4 privet: asdleimbice Lo iodustry e tne
Use of llceusin, acrangoments, rersitilo, the vae ©f patentis

and designs of arother sauvfactucer, #ither joms.tle or fopf-

3.



cign. .bhie i1aumally luvolves the payment of petest royslties

sy the oreturts  old tat, ceonerslly speaklevs, trovlides ae
tlre-t ieslégb abd,

. SELTY A4m o 1atione soe Times prewd cfnsldele

¢ e tm omwd ‘ata, .r o-o=l&r ool alnersy, IR

oatindg, #lo, 0ol Takp oS tre o LYY wf e rtanTe 1o afe
ther iiowa are T hae der g g A ooiatient,. U wrioations
cytetyodp o tne eaecort ol Jrp i A tre, a0 s e ALL
Tadla Yagu e tur ro o ast caxi ¢ Asoe latlon, oL o ZTOURSE,
arile acatstinge w'on o o nnd s iteationo, tooatt asually
provide 42 l.n 1 ity o Palnlas,

Sy ruvVarLms Lt

soverngent techal a. nes. -tatce 1. avallable at times

from government-sponsvren

ceptofrt 3dzh s "leprvice Institutes’

These usuaslly

Lry,

tno @k thay maey vary

spaetltse in manutactarine assletance to lndus-

omewhat 1o nature and in the y,pe

s thelr

of “Xpert poroonne.

atw @,

J.Internaticonal Adoncies,

Vi slenoles of sorll-wlde soope

aav avallavle fanuds
and <v0‘ facllitles tor recrulting e«pert personnel to ald
tnduntry in dewveloplng countile.. ypltal of these ageacies
IRl -
a.lb* Ford Poundatlioa, which has plou: ¢red sany such
vepture. with iamiustry, >!1%ton lavimj tae  roundwors Iox fut=-
dre projects, ani

o.United Batlome vrganlzallons suvl ast-

,




TMI00-"nlted Netlona [ndustrial Tevelopment Organi:ation
and UK-d00- " : ducati-nai, scleptific, and Cult-
uraa  rgenlzation,

Trhese Lr.anl atl -as are proviiing Leateisnin, a3 well 48
expert tatfe . - pitpment for tpe alt ¢ lncuitry e many
parts of 'r. soril,

4, cwdinaclone o Vb AbLO.. SponBCrs,

luternationy gy 125 ¢o-.prgd3or Jdeve=lypanent o nters and
otnear {.va ot ald te teveliplug courir. ¢ with tre jovern-
ments f tueso countrles, &L present, this 45 L most prev.
alent type 1 2o lstance provid.d, By cilvicing i sost ln
approximatoly equnal parts, Loth co-spopnscrs assane equal re-
sponsacility *or the prosr-3s and success of tacse develoup-
ment units,

beRinds ~f :le.trical Apparatus,

The ;pos of prodact anl equipment for wnich design and
development asslstance —au 2» provieaezsd will fall into the gen-
eral cutsgeries i1tsted Ln Paragraph %, [ nreducts (In %nis
case el ctrinal ~quipm~nt) mist ce %hose for wulch adeguete
devalopaent faclilities a0 5ot 2xlst im the country rejquesting
the as3lsta ce. Tyrice! aguipment which might Le sultavie for
such mssistance sould pei-

1 .Consuuwer Procucts,

This warke! can be subidivided ‘nto the following classas:

a.Housohcid Appllances,

Thes« could include clectric 1ronms, vacuum clear ™%, rae




frigerators, toasters, and many of the newer appllances used

in the preparation of food, etc,
b.Rudlos
(1) Table types
(2) Portauvle typ=s
(3) Automodbile raaius,

These produats se=m tu have o particular appcal 1n dev-
eloping countries and often are i.Le first elactrical prod-
ucts purcnased as prosperity and standards of living in-
crease.
¢c.Phonographs

(1) Recora players-nopular types
(2) Hi-#1de1ity and stereophonic sets.

The proiucts lisved above are not a2ll-inclusive, but are
represantative ~{ those in whicn the 2iddle classes of devel-
oplng countries are intercsted,

2.20mmunications
This class oif squipment woald cover commerclal apprlica-

tions, such as:-

o)

a.Commercinl radic and broudcasting.
b.,Telconone

ce.Inter:om systems

It nas oeon noted that leveloping countries usually ex-
perience i suortuge of telephone qulpment ss buslness activ-
{ti-s increas:, >ften requiring soverel months orn walting

lists,

6.




3.Electric Motors
These, of course, arc produced in many sizes and varia-
tions, but the following types would find the  reatest use
and could bexn:fit mrst from desigr assistances-
a.Fracticnal Horsepower Yotors for Apuliances
Very vacuam cizan=2r, refric-ra-or, food mixer, etc.
woul’ use motors of tale typce.
b.Motors for ¥Macnine Lrives
There is a large marwet here in the machine tool ‘ndus-
try.
c.Timing “otors for Ulo:ks, Timo Jwltchss, ene,
As industry develops and uanud lador is rvenlaced vy ma-
chines, the use of wotors «lil always riss sharply.
4,Instrum -utatica
The production of -lectrical instruments roquires design
knowledge ¢f a special nature, with speclal s¥ills and tech-
niques common to no other indastry. It is inlerstandasie,
therafore, tnat develiopla. countries geheratly 10 not have the
design information nor tue t-choilques requircd for efficleat
manufactur: of s hlgh-qu=lity product. The catezories of inst-
ruments involved ar.;
a.cmall Panel lpstruments
beSwitcenboard Instrunents
c.Portable In.trunents
deRecorilng, or Jurve-Drawing Instruments

e.Process Zontrol lustruments

Te




f.datthour Meters

In terms of manufacturing quantities, watthour meters
for measuring =lectricel energy consumptlon in homes, offices,
factoriss, «tc.,w#ill pradcmlinate az they aroviade the medla
for ta. vi ting of enerszy A8e Charses, They are« manuf1otured
in r-latlively large auantitles, olten with forelgn collabor=-
ation since sovolepment 2.7 Toolla) €o3ts alr Voly high,

The 'nileating =ud recoraing instraments normally have
production rates in the iescending order given aubove, w«ith
samall pancl instruments leadaing the fleid, both in terms of
pumber. srocuced :nd alto in the numior of zanuafacturers.
“huse lastrument: are tsod widely for racto ant compunl ;atlon,

transportation {automohiles
]

)4
r
L]
o
o
o3
fad

ives, and sircraft), la-

dJustrial countrei, and the lixe, sesides zeuw urlag strictly

electrical values, indicatiny and recorulny lnstrurents have
frequent application in th measiremont of noen-electrical
quantities such as temperature, sp2ed, pressure, etc. by el-
actrical m=auns.

Several coaptries have =xcollent standards of definitlon,
test proceedurss, an! verfurmance, =nd ¢tandards are published
also by the I.7.C, (ilnterrational “lectrochemlral Coumission).

The gereral activity of inatrumentation provides oppor-
tunity for assistance Lo tne ceveloplog coantries Uy supply-
ing the specilal siilis, as well as the speclal equipment in-
volved, Thls is a growivg fleld since the expansion of power

consumption, incustrial electrification, automation, etc.,

6.




depend very strongly on the use of electrical measuring inst-

ruments,
5.iransformers
Here again, the rapid increase in the use of electric
power 1s dependent on tne availavillty of the proper types of

transformsr:. The followins standard types mignt .+ consldered:

a,lilctrioutton Tranclorm. ry

beupeclalty Transfurn-re {for asc Jlth appiiances and
contrel devioo..)

co.Instrun=nt Irarsformers (iucludlng pnase-shifting trans-
formsrs, ol us with icostrum-nts and settheur ueters
on circults avove 500 volts),

d.Raalo and Tolevislon Traansformers,

Transformers arc relatively simple to maunufacture put
the proper matsrials are¢ not alway- uvallable, Adequate eng-
ineceriny xuowlelge and suppcot, 4u weal as proper testing
equlpuwent and procecdure: sire essuentlal for successful
transformer wan.factar-,

helontrol Deavices
wherever cont~ol of ithe use of clectrical ernergy or the
regulation of tne mugnitules oi =lectric curr.ut ot veitage
are involved, cuntrol ~giipment Y5 very essentlal. ITacrease
in the elvctriftcation of ladustry can v hampered ¢reatly by
the lack of the nrcessary con*rol “evicet, some o these aret-
a.General Purpose contro!l

This would include standard types of control devices

e




such as switches, contactors, rheostats, etc,

b.Industry Zountrel

Devices for the regulation of voltage an< speed, relays,
etc, woul: ve Inecluled heve, To this, we misht add the more
sophlstlcated rypes ¢! ~lectronic control, whlch sre certaln
to be a actor in future rowth.

EeTypes of Avsiotanee N Jod

t.Training of Personnel
For an In:ii; nous work (and jovernments of mos* d3vVeiop=
ing countries 1like .. nage these devaloplng Industri=s com-
pletely indig-rnous) trere nurt ve a pro, ramme of training at
all levels. Of course, cerialn Jubs of a clerical nature or
mechanical operatlons of a repctitivi character car be per-
formed with a minimum of instructicn., More complete training
is required ror the followiny personn:l:-
a,Desligners (Froduct)
b,Technicians
c.Tool designers
d.Tonl Makers;
e.Manufacturing supervisors
These trainirg programmes are necessary to familiarize
native personnel with the rroduct itself, its principles of
operaticn, thLe baslc ceslyn techniques and proceedures, the
techriques of menufacturing and testing, and the development
of sk1lls for producing the ossentlal compornents of the device,

More detalls ¢f such tralning programmes will be glven

1C.
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i

in a later paragraph.
2.Design Assistance
Usually th-re 1s insufficlent time to traln local tech-
nlcal persomrcl oofore a pro/wct is started, Txpertis. in o le
ectriecal deslen 1. enerally the product of w.ny vear- of ade
ucatlon, truining, an: <rporlences It Y=, ther-for., on ip-
portant type of corntiouter asvlstanne 6 start . vroject of

menufacturing clechrd w1 «gualpment iu operatlion, aa6 o deal

T

effectively with tne tachnlical problews tihat arlse. 5o design
ald might be directed to eliner-

deThe Desien of Now lredacts, v

beImprover :nt in <xisting I'roducts

3eThe Bullding of Prctotypes

Operating samplies, or protutypes, constitute an essent-
1al step In any new manufacturins en%arpriue, and particul ir-
1y 8o in tne electrical eguipment f1na1131, The pradusts may be
elther devices originated by the Tesign Center, or, equlp-
ment dezigned Yy a uanufacturer,

Prototypes provide informaiion oni-

a.The Correctness of Destin

be.The Sultabillity »i the Materials Used

c.The Manufacturability c¢f the Prodact

d,The Performance Characteristics

e.The Ulitimate Cost

Obviously, prototypes will cost much more than standard

production but they do provide information for estimating the

'1.




cost of production quantities on a properly tooled basis.
They ar» used sometlmes for accelerated Life tests to
determine thelr stacility, iovng-range p-rivruan. =, and wear
charact ristice. Juch teste often prevent future difficuliles
ang complainis.
4.Providing Ludoratory Teut Facilltles
Adejuate testiug of row electrical products involves more
than routins manutacturing tezts, If celled upon to meet pub-
lished Industry .tandards, "Type Testing” is usually required.
This will detormine nerformence on a large varlety of envir-
onmental and clceoult condltiens wnicn way te sncountersd 1n
practice.
The categorles of latoratory test facllltles are:-
a.Developkental Testlng
This is necessary during the Jevelopment stage to obtalnm
the desired basic characteristics,
b.Type Testing of New Froducts
(1.) For ba:zic performance unuer reference conditlons
(2.) Performance ualer environmental conditions of heat,
cotd, hlgh numidity, 4duet, shock, vibration, etc.
(3.) To determine oficct of such cilrcult varlations as
voltage, frequency, distorted wave forms, ctc.
c.Malntenance of Callbratlon Standards
Tests on all types of electrical cqulpment require the
use of electrical measuring lnstruments, Such testing lnstru-

ments must be correct Lo properly evaluate performance and

12,




meet guarantled values. Thus, normal testing instruments
should be backes by standards of greater accuracy and facil-

itlec to conpare caliurations perlodically vwith natioral

standardi:,
SeTooiluy rarlliitiee
On= ol =i maj.r requis tes of successful, uniform,and

low~coct precduciivin iz the vallabliltty of proper tooling.,

ra

T'ds, o oours -, g gepordant somewhat op labor costs in She
particuirr countiy. Ususlly laboe Le ‘heap tn doveleplug
countries and Lagy opertlons can be perrerusi vy hosnd which
would justify tooling 1r other aouotries, flowever, many basic
tools suca 4z dles und molds are esseatisl for Any jusntity
productiicn, and other toouilng ts nermaily requlired to facil-
itate unifornity and the proper fit of various components,
The rhaces 01 toollng whlch require ald are as follows:-
a.TooL Disipgn
This requives considerabuie cxperisnce in both the design
and mepufaucture cof tools., Prupaer tool design determines:
{1)eDlmenstonal accuracy of the parts,
(?)eThe proper fit of maling parts

(3).The effert =nd sk'°) required for thelr use

(4).7h2 production quantities capable of being pro-

S

aueed,

@

(8).Froduct coste
There is a scareclty of good tool designers with adsquate

experlence in most purts of the world, and assistance

13.




in this area would be ona of the most valuable contributions

of a Design Cernter.
beT0o0l Manulscture
Pri.per ma nhine trol equipment must bo crovided and tool
makers with sufflclent experiesce to produce molds, dles,
Jlge, and filxtures aocessary f-r the producticn o the
electrical ~quipment invalved, and will requlre tools
for the Design Teni»r 48 well as for taose naving no ac-
cess to nroper tool peollities, Normalily, iheo latter
would ve provided ot oogt plus a small varchacege.
Adequate tooiln; {(thcach not or vlgk-prodaction quan-
tities) must Lo Lurnished Lo bulld procetypes wilch are
truly representative of the fipal proauct,
c.Tool Malntenauce
It 18 not envugh to provide tacllit’es rir initial tools
only. Dies «ill hecome aull, olner tool.. #will wear, mpany
will be damaged by ccotdect or tmproper hawmillng. It 1s
important, thercfors, tial winufacturcrs uve hacked by
facilities for tooi melntenance. This weulce include emer-
gency equipment to duplicats exloting tools whlch through
damage may shut cown a production lin- for an appreciable
length of time,
6.Manufacturing Acsistance
vsch manufacturer, of coursc, must produce inls owm sal-
able cquipment and a3 design center shoula not undertake juan-

tity manufactur: silun could be competitive and dotrimental
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to industry. However, the establishment of a new nanufactur-
ing facility nd the solutton of muny probtleme artising 1u ex-
isting plants tequlire eypert krnowleldge ani experlence wil-h a
Deslyn lenter wight well supply. The typ. o of Manufacotaring
asslttance  Llgbt e catecorized or aily as:-

BeS€ttiag p lew Marafaclurlu., Cacilitiea

besturlisning Marn fa o urluy M thols

Co Assistanc: ip Red b lup Maaufw tuirtug Cost .

Foiteps to Le Taken 1o seitlug 44 1 New Qe ign Cruter

It 1o Ymportant that rnese stops he takea L4 Sae proper
order, The 1e27 st Lo lo atified and e %lard, ana the plans
and 440 cwents w o la foaZaleteds A4 2roup andertaxing Hu-h a
project uust traly "lee the ecud from tane bezinning, "not only
in visualislng tne end result, but also in properly forecaste
ing the probl-=ws tnat will arise, so that povisiour can he
made to meel thow. 'ere, then, are the steps to be taken:-

Vt.Prelioinary curvey
a,Purpocse

(1)eTo doternlne the need and Justification for such a
centel,

(2)sTo determine the types of a3sisiance needed and
the feaslbillit, of providing them,

(3)+To explore th: typeu ui spunsorskip whi~h might be
available,

(4).To evolve 2 prellulnavy Plan of Operation.

b.Personnel Rzquirements for Survey,
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(')A Xnowledge of the countpy,

(2). xnpertonce wlth 1tz manufacturers
(3) . Pal.iarity =1thn “he slven L tistry and ite prode

1 an,
(A),,igurzsni s tae types of gov.ornment and inter-

natlional asalstan® avaliadle,

Thise peopls mus’ Pocte . With real canre as taor
conclusions and r ports wil tea very laportant in tue eve;ts
which follow,

c.informativn XNeeide: in Repure
(1Y .The “yp» o! proius® Ly - vopsl'iered
(<)eTh Natur- o Assletaice eccmmentisd
(3).The prograpnical | ca*lon f the Jonter,
(4)«The 1z= ar? ~apacity ~{ the Centerl.
(5)soponsore secommenited

d.,Decislon on Feasiollity

#hen the above fa'ts qave Leon asseabdled and the report
prapared, 1t srolu oo r view=d with asrticuloue cere by the
propos-¢ aiv)irnluWting agesnciea, anJ u 1sclslon sadte as Lo
whether or not ti. pian should ne put inty operation,

Z.The Plan of .p-ration
a, The pature of the Docuyment

A8 the name implles, 1t 12 a oasic plam for the project
from start to .omple*ivn, and shoull smerve as a guide for the
entires operaticn, [t «1i:i 1ellne 'he purposs of the pruject

and 1o actually a charter of the scope of its operation. It
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will serve alsoc as @ contra-t, or agreement, in the cvent
that {t 13 co-spomscred by two partles, s.ch a2 the jouvern-
aent of the developlng country and an Interaatloual agency
like the Jolter Yarioo volopwsent Fo ovtewnane, ocutlining the
obligatlons 5., :ach p 17,

The {i#ai FPian o ovperatlon b iy o 1l sate the work

plan, witn o« udpe*r o wmry, 1y ol iitny o» o iroak . cwn of e
~qulp@ent et ~Yp tme ontrTiuations 2 ach party. snough de-
tall oy the orsasizatlcn =ust b tacludad to establinh salar-
les, duration 27 51wl , ety

Bo31lgnut il'ed ar . asle Beits

A testative s-nodule o operationsd rlhould 2e Included
and the tlzipg and ef. lclency of the preject ~ab de zeasured
agalns: thisw, It vrnouid be cigned 57 the two parties as a
bpipdipg agreamcut, ani a copy "noul! te placed in the hanas
of respopuible Dlrecturs, “mragers, Alvisers, aud “xperts to
gerve a8 & working 5uldwe for the copoact of Yhe Couter,

J.Moanciug ta- Leatgn Facllity

It cann~t be expented U,at the operation of such a dee-
silgn .entar A1l o+r seifenzup,orting, and certauloi - in its lp-
1tial stuy s thore will be nt icurce of lpe'm other than the
support of its sponsors. (a» foliowing will outlin: the sourc-

o3 of flamncluyt-

a,The Jovernment of tne Daveloping Country
ilnce goverogment funis ar: nact pleatifui ‘u these coum-

tries, 1t ls unilkeiy thnat 1t wlll ussume cosplete financlal

17,
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obligation for a Design Center. In ¢vent of the usual dual

sponsorehir, the gov rnment aormally will provide per-<.nael,
grrvices, and egalpment vellable docully. It: contriputinonm
anamlly will inolo.
(1Veoatart. . ¢f “ire tor and touigenour orficers and
T%bel cevayunbel,
(2Yetooad  2l-tioo . Judles.ilp traigues
{JY lan. ar) DO ing r oty Ueater,
(4)e quipme it wna suppli-t sroaacod An Lhe country,
(5).Transportetiosg aa. haniltug of isports,
bl (nt.ruat ona.l A Ny
Coutritutione f sirh sgencles a3 UNIDO and the UNDP
Speclal Pund, um.mily wili. o» cogparesols to the govornsent
contribution [d-pendiny - mewnal 2. Lhe sircumstances), Type

tcal of these contrib L'26: arel-

(V).3alarier o7 *nh» Froje t Manager, or Chiecf Adviser,

and the professlonasl ataff of forelgm experts,
(¢).Macn'ne 0!l and merhanlcal equlpseut oot avalla-
vle lo-ally.
(3).lacoretory an’ ele trical «guipment of a precision
uot avalladle 10-~ally,
(4) . Mi8cellunecus technical alds, surh es-
4 Llorary ot hocks, pubilcstions, sad techalosl
{aforeation
Audlo ana Vieua! alds

Jai:ulators, ccaputers, ete,
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c.Private Industry
Though not usially involved in the setting up of TCeslgn
Centers, 1t can orovide assistance in verlou ways, Jhls type
of assistance, oy 1%s v-rv aature {(te avol: cowpetitive situ-
ations) cuvt Ue Qo tre fore of ¢ operative venlure s, anRd can
operate wont eilectively thruign "anufactur 13’ Assoclacions,
supporte! by tre contritaetloeas or dues o7 manatacture” memb-
ers, They vau proviades-
(Y)Yeui8seminaticn  of % hua. 4l Krowledaw: .
(¢)eassivtance in standard'zation a~tivitios.
{3y, mmor f-olitties for materlal testing,
JeFurg (rom rarticipante
A® a new Desiun enter increases in sophisticatlon and
in service to the aanulacturing lrdustry, 1t can thenrecelve
some [{inanclal rtemuneration froe those ~ho use its services,
This would ve in the furm of tec8 10Xt
(V). Conmulting service
(¢)eThe use of irsigne ans ArsWings provided by the
Center,
(3).100]1 tesi;ninz.
while thl. soum=~ o f rev -ue ®may urt be larze, it has
other advantag:... as by-produciass
It tenar tu dlvcourags u0ne of the irrelevant and"nul-
sance type"” consultatinns,
The participant muanufacturer, by paylng proyortion-

ately for services reniered, will liwit hls requests to the
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most necessary types of assistance,

4,Approval of Financlal Authorizations
Sven with nr’or agreements in the Plan of Uperation ind-
Yvidval approvals fur specliils _spendltures often lnvelve
leagthy delays o 0 requlire consliueratle foliowing, Provlisions
for prior approvrals o tne erpediving ot speciite wprovals
coould form a part of the 2viginal egreement.
5eType of Orgunlzaticn
grasldecarle to-o25nt must be ziven to the organizational
etructure t> grovide to o greatest cocperation wnd the most ef-
fletlont operaticn, In view of the usuai Juai nature ol spon-
crshlp and operstion, soth of these -roups, au well 48 ciner
organizaclions vitally incercsted should participate in some
of the followln: ar-as:-
a.An Advisory Cominittee, consistinsg of-

(1)eRupresentative{s) from jovernment Ministry

(2). " " int

41]

ronational Agency
(3YeTne Prolvct Kanajcer, or Uhlef advicer
(4).Th> Ulrec.or
(5)eIndustry Representisuive (ror Locel or State Gov'te
(B)e UL ¢ Manufantaurers' Asssciatlon
(7T).Represcntative from Stancards Assoclation.
beformation oI 2 Sorcoratisn o hocieny”
This would provic- . corvali. degree of autonomy in pro-
vieiny aultrorizatyions nd approvals,

c.The Project Yanaker, or Chief Adviser,
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| He would be responcible to the International Fxecutliug
Z Agency and would provide the irnitial direction and gulda
2q0ce,
deThe Director
Appuinted by the Goveriwent and re2goneiovle for lndig-
engus operations , facilivies maliatenance, et.,
esAdulnisirative O..cer
Responsinl: to th: Lirector-for serviclog thu~ Center on
administra=ive antters, accountlns, records, stores,
purcnasing, »nay.oll, =te,
f.Professlons1l Sipurt Staff
Dlrectly resporsidle to the Preject Manager and consi.ite
lng ~f for«ign experts for each of the nalor flelds
covered by the prolect,
gelounterpart Professional Staff
Comsisting of those with som= tralning and experience
relevunt to tie project, working witn the foreilgn ex-
percs Lut Tespousirle Lo the Mroctor.
heManagencas Staft
Local Officers aud Managers w~oriing uadsr the supervis-
lon "I the Ulrector and .dministractve (fficer, to con-
duct the busiu2ss and the physlcal overations of vhe
Ceateor,
6.3electing the Desipgn Center Site
The following major considerations should determine the

location of & project site:-




a.Location «ith respect to population centers and trans-.
portation,
beLocatior with respect to concentration of the industries
Invuived,
coAvatiability of land and/or builling:,
Por ‘he mesi o Sfectlve operation, 'Le Pealzn Jenter must
Le readily socor tple and oo ¢ nmeazryy a soures of ckilled or
gewd-olliad manpo.rr. sut 1t scould slso be Jocated as cen-
trally ac passible »1th respect to the major grouvps of indus-
tries Lthat (t Wwill serzve,
Te weep Inttda) costs 48 lew ar pvossihle, the z2vallabil-
Pty of snitacle unucel oulldinge or of undev:lop~d land, pos-

A

siLly owned by the government, shouid be given ~orefnul thought,

Bullding ccsts are nigh, hul new ovulldings of the mest sult-
able typr are preieratle to She assptation of exl: ting bullde
irge not suited to the project, However, ratrner than to delay
a new prolect fur tne erecilor of rew selldings, temporary
nousing should Le consttered, quurters would then be provide-
ed for the responslele personscl who couid plan more effect-
ively for th2 peruwanent facllity,
T.Seleciing the Fersonnel
a,The Professionai Zxpert Staff
It l¢ necessary to select pecple who by both tralning
ard evpertence are capable of performing the functlons

of the Design Center, In dexling with this particular

problem, educatinsn alone is insuffici:at , and evern
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expericnce of a Supervisory character may no meet the needs
of the Center. The “3ixp rt" must be all that the name implies
and there 1s no cubstiiute “or cersonal exporience and involve-
ment in Lhe 2ind of work L Le porforamed, As the exonert may
have ongy Iimlted accens to Townndeal or destion Larcrmation
Or the mor: somnistlicatae types of cqvinment wiion nave boen
avallable to oim Previtely, 4 preat amount of resourcefulness
is importaint when Sualuing SUca a prolect in a Geveloping

country.
The sources c¢f recrultasnt of sueh Brpelts are:-
(1) eFrow Industry in tre more progi-uvsive countries,
(2) e From Deveiopment . r Researocl Latcratorles,
(3) «From Universitiss and otp-r ~ducational institutions,
b.The Locally-Recruited Counterpart suaff
Manpower is usually plentiful in a dev:loping country,
but experiencsd mAaGpower 1u scarce, The exigancles imposed by
time and cost dictate tue use of the most wyperienced person-
nel avallable, It is fuportent, tnerefore, to select:-
(1) .Personnel with sultable ediicational gualifications.
(2) «Those havirng some ~xperieuncs in the same or related
lelds,
(3) .People with native skilis who, with minirzum traine-
ing, cen perform the nesassary tasks or supervision,
The thought must be kept conGtentiy in mind, that these

men eventually wil! completely opcerate the Jeslgn Centex

after the terms of the Lforelgn :xperts have expired.
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8.Designing the Bullding,

The deslgn of the Center headquarters is of major im-
portance., A nlchly compatent archit-ct shoull be selected for
this purpose, paticulsarly one with »xperionc. in the develope
ing countiry. He muci hnmow the avallobility of mutorials und
manpower, and ne ai.o must or fam’iias vitn the conditions
luposed by the climate ari Lhe sexsons ol Lhe -ear. lowever,,
he cannot do this sork etfectively by himuelf®., Those who will
dlrect the operations of the veslen Jentz2r are in s far bet-
ter positlon to uetermine the noeds ot the ulldings and
should uve In touch with L.¢ archizect constantly auring the
bullaing design, to furntsry hle the necessary guldasce, The
following order i: prodavly the best approach to bullding
design considerations:~

a.51ze and Capacity

These are determined by the number of persons employed
and the character of tne opesations involved. They will pro-
vide informatlon as to Lhe ¢round urea and the required height
of the building.

b.Relative Locations of worklng Areas

The positlon of offlces, classruoms, and workshop areas
with respect to one auother are of vital importance in detere
mining the efficloncy of cperation-

(1} .By establizhing the closest locationa of those func-
tions requirlng ihe most frequent contact,

(2) .By mimimizing interruption to the work of others.
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(3)+By providing *he smooth:st flow of materials,

1

Once LL

e e T

e nbove factors usre Jeternired, the general lay-
out of th: bulldines can be followaed by more Jotulled design,
whicn will iuvolie the Following neterminations:
CeThin micconint of wachines, pEnciacy, and purumsnent equipe
Tirtl,
de Lighting, ventliotion, aeatliag, and alr-conditioning
NS,
fTers the ~ronlt-ect car take advantag of sunlisht,pre-
valling wind dirvetion, zn4 siallar factors, These nay have
conslderatle of »es on tue directional posiiton of the pulld-
ings, 1o troplead locatloos, baffles i3y oo bullt in to eline
inate the direet olare of the sun from the windows, and the
fungelin; of preveliling wiads through the dulldings can add
corsiderally o the comfort of the personnel,
eoPover Regu’ rananis
{1)aLocstom ad gurber aof li¢nts
(Z)aCuilots for portacle or movable eqaipment
(2) JMuchiic~teul nower requirements
(4)eflectrieal labora<ory aivoults,
fadrbtistle Toaslaeratinng
When the furotvtonsl design of the “enter 1is completed,

then atcentlon should b Jivien to usthetic deslgn and appeare

ance, I¢ wist Yo veucavered thet thes: are nmulti-purpose
bulldings, scrvin, educalinnes and technical research purposes

as woell ul ueciaileal operations, and will be vislted Ly many
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people. It 1s not necessary that they resemble factories and
artlstie appearance cun be achizvad with 11ttle or ne cost
Inecrecse. The srounds also should receive nttention  and may
be mads atiractive ai & minim.on of expendivure,

9eProvi!ling Ziulpae;n

Treciet ol Leo sropan kinds of onulpment is necessary

belors Loe fesipu Sente vone oo plelely tunestonul. There-

fere, 1t may be s Moltipg L4em in Lecoming fully operative,

Baulprent 1s ooten ¢7 a specilal charaster and way regquire ma-

ay montug or :ven A ctear Lo ecomplete. 3o tho placing of ord-

ere must b oone of Lpe 11415t Guekn in 3tablishing 4 news pro-

4

Jeeto Tae followlapr 1s vepreseatative .

'

i

e d

he tyr:gg—? ol equl{)-
zent Tequive) -

2.0ffice equipment

Some of thls cguinnent 15 necessary to even start oper-
atien, Gocd cuality office turativre iz not aspenslive and may

contributc grouiiy Lo vhe ofltelinc: ¢l sneratlon. Metal furn-

tonre fs nuooatoed o b eaeadt, inste lensor ant can be obe

tainsa r-adlly 3n wori cotriou, Iu 4Wrepiea! L ountries, ate
. 1} ]

tentlon muel Lo slver o ohaly ssats, wllowing proper venti-

latlon to ;rovens pecsnirat'on wra igconfers, osvs should

be of cptinum h2ight aud sneuld have surfaces  ipable of be=

Ing roldrbod, wlin paenty of arewesr space, "1liux cablnets

o
should pe dogioged oy filing with the lowest pus31ble ex-
pendicure ot Clwe, cuv shouald he eqitlpped witn Locks, Type=-

writers auct be avallable from the vary begiuning of the proe
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b.Design and Jrafting Equipment

The major objective hore 18 %0 avold Lpending time op
routine or rapetitive ‘Heravlions and Lo tpors gne the effica
lency of thoso tasks which are LRCA3BaTY .

ASBUGLILZ inat the, o Would Le Lluxaffictept repetitive
calculation to Justlify a compuler, some type of calculator,
even of the simplest 'Orm, Ccan vesult thocoastiravtle tige
saving,

bS0-callen “dralting machines” Wity hioricontal and vept-
lcal movaoie sealr s and anpuinge Satting. 4111 -vois the hatid-
ng of indiviiug: scales, trianyies, JENTILCEOTL, ete,, with
conslderatle tip- Saving. tThuy aze ofton furntished with dreft-
ing boards,

Repreduction farilitlies are impertant in any drafting
offic:, These snould be fiegible in charactexr and rapid in
Operatiorn,

velaboratucy Tegt “Quipnent

The categorioe. laboiratory test tacllities have al-
Teady neen outlip. . wlth Ll g FPuses vhev w3Vl serve, Here
agaln, proecairemont tip. LAy be lopg and tpe taulpment Ghould
be ordercd as Carly ae n e ble, importart sunslderstions are:

(1) .Accuracy any cerrerasnc: charaatery . ticg
(d).vaiabxli:y
(3)ehepatr, ralloretlon, or adjuatment facilities.

It is important tu relect manufacturers wroue rod=
J¢ p
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ucte have had a history of successtul performance, and whose
fucilities ana service have inspired confldonce, There 1s alzo
a alstin v adviitag? in naving canufaecturer's soprogentuiives
and/or .ervice fact'iti-s= -ty L antry aper tue bo3lgn Cene
ter s belng «3tabil Dod, Proape hand ' tng 0. <upplalnts on
eitiaer damas Or maliansting wouild e faclli*ated by tue close
proximity o©f such o reprosentatio,,

deMachine Suop soulpmect

Macnine tools v=rve a4 o ial n.rpuse nere,-tn: sanufacture
of prototyp:s and ti- butiiluy i tools. In alther case pree
clalon i nesessary ant ihe {oprec of precioior re1alr«a must
be taken irl. comitirratica when nrderice toe “qulpment, In
som: cases, macnine toocus of tre yeneral rature required are
;rTeduced in 0 ovelopineg coamtrioa. dow=vor, Lhey may not npave
the capatillcics or *ne orocislon of 1or - typ-mai: machines,
These ta_tors mune be weighe! car~fuliy, 10 fori.c rroducts
of reilabls wna experter . 1 mavuracturscs  nould be chosen
where nlgl recision U necdea,

fonstaeraction snoula e siven also, to flesibility of
operatlion. luealnce of a wulti-puarcoss pnature vay ohviate the
peed tor o dit.oasl mackines which might . ueed inirequently,
and thus proviie rettor Lnlitzat'on of gaoninpe Lime,

Procaremepnt o1 macvine toois nay requlre {rca three
wonths to o youv, acd .aas must be olidered at the zariiest
possible momentl, fowevir, th-y 4sually represat » constidera-

abie Investment an’ sbould not bhe erderea 1a Loo sreat haste

o 125
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to evaluate all of tha task: whicn they are exp :ted to per-
form. Many machinc. ile 1lle in thase } velopment projects
becaus: thay are unculted ¢ ti. Curno.
Otarr polats of great brportance Lo be upectified on orde
ers are:-
(1)eThe nature ©f the zervice=
Crcult voltages, trequency, and number of phases,
Lesired wachine sy .ds
Type of Crive or censrel
cpeclol functiions (¢ must perfora,.
(2)Acozssaries
Lacz of attoutlon ¢y accesvorles is another hazard
in vrd.ring machine tools. Thesge may be inoperat-
ive for long rorivis of time when the prON-T ACCEB8S=
ories in sultabl:e ianb.tiey =ie not nraer~i, ciuce
these ar wmante (or partl.o.iar ta-calnes, they are not
usually avaljaole {12 th. reloptag country, and

re-orier will resalit tn avd’tiome: Ynar tim=,

2

in placing tne crizinal macnlrs tool order, there-

fore, it 1 very w63eatial to onll for t.ie proper

Chucks Millin, Toois
S0llets urindln.g Aheels
Irills Saw Tlades
Cutters zLe,

To thes: shouid bhe addes “pare pacts or replacement

1tems recommended by the mauufacturer.
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e, Prototype Manufacturing °“quipment
In addition to the machine tools for machining operat-
tons there are cerig'n weneral facilitles required as well aa
zany types of speclal purpcre »juipmept which are adapted to
the particular type ¢f product lovelved, It 1o tmpossliblie to
be very speciilc here because ol the great verl-ty of eloct-
rical deviecss manufactured, zul ivllowing ar- =nwe exampiesi=
(1)eGeneral
Heat treat'n. -quipmeni-tor nardening tools and
produst parts
Slectroplating =quipment
Paintlny fecilities (spraying booths, spray guns,
tlowers, #to,)
(2).3pe=ift . pur;nse 2qulpnent
Col) Winders
Jand casting zqulraent
Die casting r~oulpaent
Plastic o iilng prese=s
Markiu, pr- ¢ses- for dlals, markers, nameplates,etc,
vood-worki: » Ja - ilities
Asseally ~quiomeni of various types {depending on
th: produacs)
fquipment for incoming tent of purchased compon=-
ents,
Routine product *est equipment (apart from Labora-

tory equlpment),
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Th2se represent Jut a fow of the fa:i1litlcs which zay be

requir«d cven for prototype manufactur-,

themselves o :o1ld o £eptot o mtanive of *ne finel produrt in

constru.tion, TUOUIOPmASA Y, and  noarans o, fue <kisle. in a

particualar trso« -t npeoiaey cevel2pmoat oo ufasct re wili

visualice 1ot 10 23 Ao U egiton ot to

e provtiged,
forcintenan .
Tnls 1:1. stouis ner o> everioox:s: r.
sral scarcity of £.:11040 ¢ and #illie ip tnese developing

countii=z, krovision shoule be wale for ceveral tynes of

Talatenanc: ;-
(V)oBuilding Maint. munce
(¢)eaciiae Yiintenance
(%), trical Maint-naace.
A section snold e provided fer tuts purpose, with
knowielg2abl - p.ople and trou-r fracllities,

g.laspectton

“gulpment 3o necessary Yo {nurcpect toth incoming pur-
chased mat - riais an?! troice 2arts an. assemilies Lullt for

Evs o wloe

rotectypes, o iulred Lo verifys tra 4o curscv of
l kS - [

tools, dies, «n! dirs hulit at tue Ooater, Inmspection facile
1ties will be in thiee refopr .lac 3itilatiores-
(1).Vi:ual Insp--+io:
This wiil inciua- nicroscopes, profile projectors,

and cthex pugallying apparstus,

(2} Dimensior 1l -tandarss ans Measuring sZquipment,

21,
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Included here will be micrometers, comparators, thlck-

ress _ages, gage blocks, etc,
(33 ,Miscellancous Testing Devices, such as-
Gear testers
Spring tornsior tesbuers
Irsulation ierclng egquipment, ctce
10, Proviiinu, Tralning Fac.lities
Since coe of cve maler objieouives i establishing Design
fepters ‘r .oveicpli, countries s the iralning of rnative per-
sonnel, Lt 15 important that adeguate facilities te provided
for this purpcsc,
a,Clase Konr Qquipment
Blackboaris, wall typ= ana portable
Shalr vitn ovovision for wrlting.
teLeciure Hali - ulpm-n

Audlo-V'ouaus al o, Arncluding:

ciciurs prolectors (with sound)

frojlootion screens
“asels Jor sapsl CLRETUS,
c.Llbrary
This srcald provide gocd text bouoks covering the major

subject of the DTeosign Center, baslc electrical texts, sult-

22




i.'g'
:

able reference handbocks, lndustry standards, periodicals,

reports, etc., as well as qulet, well 11zgnt=d premises for
study.
11,Publicivy

[t 1y 1zportany that the Deslgn Certer be publicised and
that relatd wmanilacourers, tnaustry asscciations, technlcal
iastituticns, an! latorataries know itc puarpese and tnhe scoge
of its activities, Trle rcan ue accomplished 1s scveral ways:-

2edy walled arnourcoments
be3y purlishing iaformetion in trace magarinzs
CeBy personal visits,

Thes~s n=dla ~ili assist in estaull hing rapport with the
industry =ri tnore wnor the Center wiil serve, and will pro-
vide means for ootaining statistlcs and information on thelr
needs,

12.5etting up Desipa Srectfications

The design of wlectrizal products is a majlor objlective
of any tyn: of electrical Deslgn Canter, Much time at the be-
gioning will o= concentrated ¢a corsultation /ork znid traln-
ing. When the proper eqilpnent ana rereannel are in nlace,and
sufficlent contarts have besan made wlth natufacturers, the
followlng cteps wmay be taken o start tre dosign activity:-

8eRevliew of the necds of trne indust
Ther: are s-varai approach s to tals-
(1).Questionnuires s 'nt to all manufactur-rs

(2)eletalled correspondence with manufacturers

23



(3).Pervonal visitatlon of -xperts,
1

M
i

Wnill: thece activitdes jrovide neceesery bhackground ine

fomation, it shoa'd nut b teo dloeppoiating \f they d¢ not
yicld @ clear mouduie foem Tl AL Juct.rars as o the type

of dezd o 2ot oaove s oont o i, ™ pe 1Y U0 Aincividual

Wims el leh ceruot be Salen fo0v aTicwslye 110, tnore will

ot |
U

<y
bl
..
o
.

—

Le Lodividual require.ond ney senefte ~uly a2 slagle

TR U e Y T A CeuL 2TE wny not Lave caffieolcut

e b Ll 0 N 2 4 W e - gy .y - -
TLoskeage Lo Lol v tuturs noeds, st domt may 9Ae

. - - s o R T o Do Y. ~ o e - s
prosn Lnelr o neeld voguedy 4ol ook of accrseary information,

i t . SR PP 1y . + . i s 3 e vt £~
et JfFort to wle Indutiry, thoprsiore, requirss careful

ign iy of xisting crruldasture sne tronis in Lhe lndustry,

bath i the developing country 2nd in the usore progressive

(93

ratlone, 1f thece trands are basac nrd are an ald to uanu-
fa.sure, Uney ofs 2iTeiil bu £l comand in dovloplng coun-
totes navensiz ly. Tnus. SLor o shoulo Torm oa 200 vosis for
G oIopaatat e desline Cersaloly, woangoT ~tfure of tnls type
should be celect: te = ozefit o cubstetial portion of the ind-
ustry. The <o ision, 1ndevel, uast Le made oy the oeslgn Cen-
ter,. but Sovise <lth an Lavo oTy Sowdibtee Ls very l1esirable.
beRevVi:w N Indushry Stnndacds
ArTe thers adec zb . oCendetde in th developlug country
to defins prorerls £ ooodazt and 1S - eyisrmancs? If 59,
the s sioald o revier:d Ao Jrt-il te aeteralne toe type of
service or reriolwsaunce poguireld, If thro ar- no locuzl stande

ards , 1t woumid un 421l to review internatlonal standards,.

3,
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when they -=xist,-ctherwls. U.3., or Furopean standards can pro-

vide very useful guldes, In any event, d2finite goals should
be estabvlisched nanu performance specifications suatlined befere
active wors ls startoed,
CeProduct spocifizationn
Once the tarsl. goals =ave ueen deflncd, and lndustry

standards val.xted, ¢-rtalled product specifieations shoeuld

sulle in the

L4
&

be prepared, Sine. tnese will provide a worklo

functlions ~f the D-z2ion

o
—

—

Center for oo oportoc of sewveral wonths
to a yuwuar or mcre, they wust be definitlive in character, Un-
less the scope of the asctivity 1s Mlmited wnd dnfined, §t way
lead 1into mary oranch z-tivizles. The cont-ont of these spec-
ifications, therefore, should be as followsi-

(1).The Nature of the product

(2)eTie specific 4-st % activity planned

(3)«The scope of tkis activity {(in vorms of slzes,styles,

iUn) -

[N

rating;s, and cau, 2 ~f opcra

&)

(4)sEFerformunze Speciilcation
These ~11ll wvary with “he type of product but, in
ceneril, ohe ly defle s the rcoaracteristics of nor-

mal operation, th: fr-ots ot “ircult varlations

(voltage, frrqua ey, wave form, -'reuait uncvalauce,
etc,)y and the - £f ¢ty of ~avirvonmenbal ‘niluences
(high andé low tempsratures, humldity, sanck, Zust,

vibratiocw, etce), With thes. prov slons, a vary

L1

comprehensive sed of cpecifisations cen be evolved
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and adequate plans laid for the deslgn, prototype manufacture,.
and a sulctabtle testing progranm.

G.Problems of Starting New facilities,

Bafore enterias into = venture of tals kind, 1t is well
to face tie prosisas trai nce cartain to arise, w'th reallsn
and with plans an! preparatiors rcr aovercoming th-m.

Some nf the problemd which have LooL anicountered, und
appear to be of general or r-petitive neture zre as followsi=-

teBullting o

It 15 selden that ~omplet.ly rultable quarters are lg-
mediately avallable, All obulldings are designad for a certaln
purpoge and, since a Deslign conter Lt a combination of educa-
ticnal, “evelopm:ut, =no manufancturin, activities it 1s un-
likely that a permen-at ioccatlon <an be found lumediately.
Usually new bullllnze munt be veited nv this tagkes time.Se
in order to start oprretions, temeorary quariors must be ar-
ranged, 3o0omP 0 thy proti-ts sl=i-

a.Adapting xtsting tullilags for uce as a design center,
b.Cleaniry, T oairing, oalnting, =to,
c.Providing factltules -ultaoie tor international experts,

The moue uf 11fe ir u-ovelopiny ~o:nptries dc28 not always
provide facllitle: aueguabto oo coaguenial for Sur-lgu person-
nel. These aay incluad omoper ventilation, 2lr conditioning,
proper ligning, tollet facilitles, and properly controlled
food and water,

The apprarance Of the temporary guartlers nust aot ve




neglacted as 1t can affect greatly the future prestige of the
Center,
2eGoverament Aatinorlzations
Slnes the joveprmments of Aeve . opiug countriss are usuale

W

o

ly co-sponsare of . o oactl.itles, vty wlll noraally pro-
vide nousing, local perssceael, ang wume egquiom-nt. These all
equire povernzent sutbhocrizations, In countrios which are

very bureaucratic, “none eutporlzations an. approvals may be
vainiully alow ann may uold ap mooross for o sas, even though
they were a part of the .rlzinat Plan o Operation agcreement,
A multiplicity of woverument dureaus froa whick opproval must
be obtalned, and the commor fallure to Jelegute authority dur-
ing absouce, compound tpese problems. Some suggestlons for
handliv; thesz mattors are:-

asArrRage Lo have one ooverament officlal responsible for
cvtalning approvels arnd oll the necessary slgnatures,

LeObtaln o wrltten copedule and acreement as to when
)arovals TL1l e obistued,
ceReausst sanctlon and reornltment for 1ncal personnel

well In advance of the .rrival of forelsn 2xperts,

Strarze as 1t may seel, the Soverim-nts regussting ase-
sletance ars often the createst sources of izliay and hold-ups.
The ofticlals irvolv. i must oo vlsited perindically to keep
the proje.t noving.

3¢Tim= Lag in dbtailning iqulpuwent

This is a relatively uncontrollable source which must be
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faced, ~“ven with expedited approvals, the [following stepn are

required ;=
2,0btelning Quotations 1.d maklineg sel.ctlons,
b.urdering tine
(azcusn:lating all Jata on detalls and accessorias, type
ing, rraiquariers' routines, ete,)
coManufa.tiring time
Apart com etock Ytems, woii are usually in the mine-

ority, moct cquipameat takes - 2veral months to completa,

“olacy of Lo.al Respun: =z2pd lJeoporatlion
It secms somewnat parasoxtcal ohat the greatest lack of
reaponse 15 foand oftru among tudse who have the gsreatest need
for the servi--s ot the Jouter, It 1s Lot that tuey rejlect
these services pecessarily, cat lack ¢f wnowledeyo and reludcte-
ance to conft oo in oW new o anizatton, often make D Giffie
cult tu start cperatiens., - ceasons, th:n, miy n9 sSummar-
i120d ag:-
a.,The 11ff{iculey in =stablishing channels of coamunication
beTh» probtirm of sdeutifylng manuiacturers' needs
co.Thhe fear of rrveallnK trat s-crots ani fiture develop=
aent vlans,

Thes~ problens can be ald

(35

i oy a pguso pablicity ~ampalgn,
the ussistance U . traze ascoclation, .nc vy persoril con-
tacts and counsultation «hlich will »stallish  confldence in the
capability and Integrity ol ths [eslygn Jepter, !'he Jaunufact-

urers mast be made to feel that the personn-l of the Cunter

3R,



have a sincera and impartiul interest in all of the msnufacti-
urers of the particular product, and tzat thelr {nformation
and 8ervices arc oontfidentlal,

Hestacting Tralnlng C(poraticrs.

-

2uat ar- th oreald noods VYoo otnls apoa® In the fggt clace,
it zppears that rany »r. Ltenpilng Lo oenpa ¢ lp the manue-
facture cf som c.ectrdl =1 eqoinmweat onos o princlpyl voare une
known to they, ana theic - JJor o “fort je: beou to copy some

fored n deston oy to perform oo otsly tasks with « very minle

o

-

aum ol tratains o ¥ wonatlion, It sevms tYh-a, that the first
and basic nesg 8-
1.Preliminary Training in Operatlon and Design Principles,
Assuming that =2 manafacturing unit 1s in operatlion 1t
would seem wise to tnutruct wuwanufacturling persosansi in the
bacic principles or aperation =nd some 2f The & siyn princi-
ples which ~an be waed in thelr dfally cperatlons, Tnl« woutd
provides the fastest typs of practieal as: Lytance,
Eeyond thie, huowever, tnere s whaally a jacz of ¥now-
ledge of fundauental soleno s %hat uuy Iimit th actlvities
of a manufacturin.,

CSYOUD. S0 oA second Jtep toull bee

240rcanic. i oura-s in sasle Sublects,

Thesge snould be ¢omtucted 10 sultable 2lassrooms by
thosa Krowicde »abtl In tie sanlects, «ting <ond trat books
and lustruction scheiules set up vy experlencec eiducators,
They coul Inciud- Physics, Math matlos, ‘lestrical -nglneer-

ing, and many of the more sprclflc subjects,




Onca the uv-ckground of these baslic subjectc has been es-

tablishad, tne loglical third step would biae

-
U

3eCouarsss tu T-sign at Jdreater Deptn,
Phes: wo.il. rmoine (e wzds sotencs o oand olectrical

theory with pra:tio sl apyi .avlo. .n the rosevant fleld,They

would o D-yond tne readyenmde Ll

ook formalas zn: slve
the student tro. tratiing for orizinal deslign calculation in
new Situationg ar i with new Jovice .,

4,Forelign Traves tor Tralnln .

Yot

Tae selection of oers.nn-) {or trairing abroas requlres }
a ¢oo1 knowlsd,» of thase people, thelr ovackground, thelr cap-
ability, ari thelr potential, This typ- of tralning .nvolves
consyteranl  Lavestzout ane thners Tuwst U o ssarance, nct only
that tne.e p-uple Will benofit ULy the experi-nce, bul also
that trnis perte-nce can 4nd will Ye used fer tar benoflt of
tre lwesign Tenter., Since funds for tiese trainineg Pellowships
are usua.sly proviied Lhrough th- Zoutbter, it iz faportant thac
agreements t- <igoued pramising a salteble perlod of service
with the Declen Touter rollowln thalr r-turn,

Thes¢ trainizsg Feliowsalps are 7ot usually of an acaden-
ic natare cltacu. h 2ilege or aniversity ccurses miont well
rerm w part of uraluing in speelal fielas, saorn as Au 1o ani
Vicual Al:e, bdoraally, how ver, iy <110 relat te the dow

slgn of a

i)

artlouiar typeol ey lpnent, of oortaln aspechs of
its manofactur: or voote "he chtlef valae of such tralning i3

that 1t suppl ments Locs wrowledge with sractlcal -rvoerience

40,



AN 055 o g

on the devlices themselves, Forelgn manutacturing plants and
laboratorlies provide the wmost fertile fielda for such training.
Salarl s zre usually paid oy the Cepter, uut may be a part of
the govarnao o 's 27atriouticn.

IeStartic, L . i;n feovivie) oo

)

Leterwiclia. o0 d-50.n noedy nas zlready oveen dilscussed,
Tho couras Lo ; .o5u By Lo ~utlined vriefily as followa:-
TeConfrunces aiia mepulestuiers
G:oof voioducts te be designed
JePrcdiuct specifications
4,5ketches ana layout drawings
5eRough sampirs and experimental tests
CoFinal 4 sipn 20d “rawioss
T.Pretotyp s
Orce the Cesign activity nas been defineu in terms of a
product, and specificutiuns have bte«n derived for this prod-
act, 1leas can de translaved to sketehws anc layout drawings
suffici nt Lo determine the possloliities of the desiyn and
to prrivit the coustraction of roog woreging sampia2e for -x-
perimental tostine, 4o, attew, . o hAorten tnl:r me-thod of
procee fure may; remalt in o coonileratie wacte’  ffort and ox-
penge, and mar require ropoating the - otire scedule with a
congequent icse of time. Jlrst 2iaus crawdnss ¢ a final na-
ture shouls not 5- attemneied intll -xrarimental tests have

proven the feasibility »° the design,

4,




J.Elements of D:sign Zost

In planning arn oporation of this kind, 1t is of great
value to know %he 2cemmosition ol costs for the major activi-
tirs, These cisoments of cast ar vot alwars understood by
thuss provicing fipencic: aeletae walle sretotypes nay be ree-
gurced as part of the desien funotion, 1t 1o belny neparated
here fur oo ater clarity,

The basi:> o-3lza iten may L- classified as follows:-

ternoinesring time-ralarive 2t etpeste anid professional
svunternzrte,
2.Drafting tino-dérafting salarles for skxetches, layouts,and

vreliminary 4-=i.n.

L]

2, Preliwinary weriln s sawp . t-mztsvial and iabor

t.iateratury -yo-rlmectation aace performance t-stse

L ma'cr pert of delion cost o asvally conslsts »f the sal=~
arles of «=n ineering ~XxnerTis »npd are reoroneible lor the act-
Jve- 1 31&n wove o well as the plannlag, ‘raftic., apd testing
fnvolved in tus entire profect, 19 13 ¢ ccammoen falluare to oste
{mat? ~arrectly the *iue to oo wport in o cowmpleting thle act-
tvity, ~hilen ususlly rogquirss many aontne, o2 -udlag (reatly
on the condl xity of Lhe iesipn nrolect,

ore.ftin. time moy ta o "cut-anl-try” proceedure with a
certaln aw-uat of repetitive a~tivity until & final Jez2lgn
s establishel,

It is ¢o3yontlal that theory ve reduced to practics: by

"prealboari” moiris or cther preliminary working vamples,

‘n-
.



These may not ve 1n the final m+chanlcal form »r appearance,
but should be electrically and mechanically -~quivalent, Thure
samples will roqguire consierabtle hanid-worr lzbor iz constructe
fon ant seme oo rations wuv e rizl-anc-erzor" proceedures
with repetitive oo ¢ tlons Z..volved,

Corglddvravte Lluboreriry »,-rir atal » Tk may b= invilve
d in trying out tie tasic 1.2 apa Lo clocely w10 led to the
original cdeulen work, Testinys ouy prove to be ar lrportant
vart of tr . pro rewmse el Cwe-ropiration of tio r-lative pethe
cds of proeoaaurs ar- often fnvolved, as @« 11 a® “horacter-
1stics ar 11f2 ¢f componernts, Once 8 working - s.nile is pro-
duced, p-rformance tests are a very ueccegsary part ,f the pro=
gramir .

K.frotctype Zoste

As rreviov:isly indicaned, yprototyp:s should (e« reprecent=-
ative of tne finail yroduct, They may nout bte pro-iuced Ly the
5AMe meuns and mebtadus, out trey s.0uld have the {ingl prnys-
ical an¢ woznant .as fors .nd the sam< l-ctrical conpon#nis
and char= toricsties, Toe clem nts of vrotot/spe CcOSLS arci-

teiuzineer!in, time- sa.arlzc

colraftin. tl - calasvi -

JeMatertal cottr- raw matertial apd componernts
4.dand-work lator

SePrelizin.ry tooline for scae parts

Cevnst 0F "Type Tosting”.

wngine2ring followlng will uve & nec-sgary part of protoe

“3,



type cost,

Drafting time will be considerable us drawings must be
made 1n final form, with proper “4imensional tolerances, mate-
erial specifications, «tc,

Sarple co=te will ne nish, requiring material and compo-
nents pur~has-d o very small juartitles, Parts mustt ve fabe
ricated by ca~ting, machirving, ve..in«, ard siatlzr processes
to avold *he cost of expenslive toels, “ritical drilling dim-
#nsions may require nand layoits,

Thers are cccaslons when o few invxpernsive tools or fixe
tures may be 1lwesv costly than machining from solid stock or
drilling by harct layout, Thus it may prove to b« economically
soupd to ~rovide iow~cost patterns ror a ting, “lmple punche
ing or forming dles, tempinte urill jigs, and the like., the
alvisability of providing tnese low-cost tcols can e deters
mined only oy tie ccoromics of the individual situation, de-
pending to a lar e ratent on the number of prototypes to be
built,

It 1s rot unusual for prototyp-s tc cost from five to
tere times the normal cost of the quantity-wanufactured prod-

uct.,

L Reccmmenuatio.s

From tii» vociems and e xperlences desarived i1n this pa-
pry, one may be Jorewarned cf scome of the iifflculties and
lelays which may be cncountered, Avolding and correcting these

problems ace quite another matter, Hence the foliowing recome

£
&
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mendations for proceedures which might help to reduce these

difficulties -

~

tooelection 28 well-quallfied persons for the prelimlnary
survey, Unl=c3s thls is condacted oy ovople of adequate Know=-

ledge art “xperi-nc-, «~ven L necessity of establishing a

Deslgn Santer ray we seriously v cubt. savie weolslons con-
serning th Jeater, 1%s objectlve and scope, must be bzsed on
this survey.

eCompesition ¢f o Zlear and Accurate Plan of COperation,
This 1s t» zaslc dcoupent, tne contract zri harte-r of the
project, It must define accurately the objrctives of the cen-
ter, its oryan'zation, and the cobligations of ~acn sponsor.

Agreements should o In force whoen tne -roloct staris and the

1,
i

personnel arrive,

34Flexiblility AlJlowance for Zhungss anu Moliflcatlons,
“egardl 'ss of tns care taken ‘n th preparation of the
Plan of Cperation, cnanges ln detall~d plans ars certaln to
occur, Coniattions wuny chauge ta the irveloning country, calle-
in, for a nodificariorn or 1rcreass tn 1ts colesilvas, osLs

change, anig the 2veilatdiity 0 »qulpuent #1toin the ~cuntry

4
i
s

-+

may cua8nige, reqalris. revi:ions in to. -quipment plun, Thes=2
possitls ~hanges sboouid o0 recognited, and sufflelent flexi-
bility vrovides In tn Plan of Jperation to permit rapid re-
snonse %o requires cnanges slthout rev':ion #ad r--approval

of the iocument, Thia could avolt d-lays.

4.71dmination of Lelays by Arrang-=ment of Prlor Approvals,

45,




Sanc%ons and approvals of individual actions and purchas-
8 can be very time consuming, Th:y are often redundant when
they fall «~l ol va- provivclons of the Plan ol Jooration, It
is prudent, tner-top o, to Irncinds in thls Flan cufficlent
"aubllt~in" prior ..poroevols .0 thui th- provisicns of the Plan
car b caveloca out without =iy delay, Thls hes ooen trled on
occas)ias o proaved successial, Thero muot Loo- cirar undera
standin: 0 those cpprovals, hewever, when S Tlan is sizned.

S5e arly crderin: »f -n dpacnt,

cine. wonulacture of cqul-oment such as uachine tools re=-
quires many woaths, «arly orderin: will prevent delays in the
full nperation of the Deslgn Zonte-r, Th prior a_.reemeants men-
tionei fu th provicis saracraph ~111 aelp o facilitate the
plucing of .rd4 re witazul delay.

Seadequat.. Publicity to Advertis- the Dosign Certer,

Univss the pros.o- o of the Tegicn Jenter i kuewn, to-
gether witin 1to enjfecetlven, 1t persornel, uzna tie types of
assiatance 1t cac proviae, «ficient 52 caruot te made of
the facllitivs of the Cent-or. Joaplste confild rco .ni cooper=
atlon ~arn covalnes only Ly eleguats cubllcity arrangements
as outlin.t v pura, raon £ 171,

Te arly lontacis with Manufactur- rs,

No =arount of correcpondesce  an raclace effectively per-
son.l tonta -t w'th manufactir-ra in the developing ccantry.

I't 1s curing tho=e timss tot o first-han: appralscl -f the

manufacturar's operatior sand needs can bte obtalned, These

4€,



personal ~cntacts also bulld up friendly ccoperation and
cornfidence,

M.Conclusions

A LUe % Janter for Tiectrionl rqulpiut arn be estub-
lished ~fi ctively 10 mrst sev-loping eouantrion oy cooperae
tlon of Its _overnmeat s« othlr o oroaricatio o st an Inter-
ational e -ocdle23. Freviods CRpaTleness, oth o cod oand basd,
v conelned booprodtl Shon Laserssted 1q poy achivities
with baok:coant Laforualion, "ucongtlons, ap) arctac . Ihds
PAPFT hag arttinpied %o sumaartze t} wve bl Indormattion,
when properly digestod and g afto~tively, 't can help %o
provi'e u 2:00thly opcrating facllity «ith : winlgum . prob-
lems and “olays, sad with marviown beaeflt Lo L. developing

cowntry.
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