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== land and buildings

we machinery ana tactory  egul paent

we iRMLI@ 1111 with tools of al' kind
= ot b e ke et

- L R ISTRRVIREES PR

we MOLOE Vel lua, ppun= o) trangpoeristion
- POWE D, wobtel, sowelage, Yel bhoso

we  poad s ol v o raLl D Conthr CL U .

when starf ing ti..r contie, Lo r T, #Xxjenges can be

egtimated onily, ey nusl e Bhoroig by ad postoda from oy o
Lo year wiemn YNt ol e e Noud b OTe BT T e OsSaG Ty Ltokie
must be L eted ‘s e o wi il e freguent probicns cboot pay -

ment , i1 the inttiai treaaty i et cutiined cloarly enoteh,

The 1mportant recur. Mg exnoNse s st

= materials (inci . olttce aud asuxtliary materials)

~-= salarivs arnd wag s

= Tepails, —patt parts, winteonance

—-w power and watcl' Consaupt.on

e motor veblboles ' operation

—w tectiniical wldl L oneral administration

-= forelgn expert- jaustly to be saplit between sponsoring
and receiving ¢ cvernmaont )

-= depreciation,

All these and - depending on the particunlar case -« many other
] }

points snould be diwcussed and astimat. d s thoreughly as

possible wihien tiaving tie pnient ron to start o protoutyne centre

on the L/ Is 0L TOore Y e coaperat Ton,




1.4 Oxrpenization of a Frototype Ceutre

A prototypre cuntre is screwnat a mixtvre hetween a factory

of feneral Jayout, a cnoperative puartiiase soorety and a
tecinicul tiraiming imst.intion, o flveacing, o somotines wide
fange ol ciner encter, ri-ve sic g neveloy by voant v, Ccoogdin, ly,

Coer Quyranies tion it o vontre saould not e Loe sl . e

wain Lines wiell o lwayes vLe:

.= GOSLETL wepd tlilerni b
== provuction .iepai tient

== trainin; we oartient

3 . . i E
== gehierval aamanistration. |

A sales orjanization will not be dealt witii here, there are

too wmany po=ssibititiecs in Gevelopin countrios,

The most luportaiit =nddivisioas Mmay be mentioned s follows:

Tt -

~= gtandardization

== tool desipn, tvolroow, Y0oi maintensnce
== production vianiiing

== material testing

-- stores

== packing and despaten

-~ auxiliarvy units.

-
LI

organization of the contre (and partly also of the parti-
cipating firmy) is an jimportant question when a prototype
centre iy decuded upon. it owhoule be carelully ciacussed and

plamned. Ubscurit tes and a:o tahes in toe plannuy staye are

the nain reasons of endlecs digeussions later ufter the ecentre




i3 establisbhed,

2. Market Reseaich

It is @ basrc pranciple - betors frteodnein G ey product -
that tue { ovst ciouey slhonla be shenl o i Licol e scuy el

ror larpe projects, titds o cortetiae s ve rpransod by opublic
tendes s, bt L0 Lave inaraet presoars corriee ont Dy o Pioreigsn
company will oftern be verv cxpensive Cor o devel oplng oty
A further bandicap will treguantly be the inexperince ol the
foreign rescarchiers with Local conditions, i country, the

people, cl inute etc.

It is wore advisable for tue ueveloping country wisning to
improve its industry Lo bave a T'ew LorTeign experts ol various
specializatiuns, stoeying fora longer period in the country,
thus ¢gaining a better lnowledee ol incistrlializavion possib-
{liti1es and selated frelds I1lk~ impurt o1r nwtesrials, sales

market, latour conditions, trauspoert facilities, ete.

These few expeirts can and -—houlo give o > aluable training uvo
their counterparts amd stati, ftost ot the iclad s well as

desk work can doeubtlessly oo exceouted by resident per sonnel,
but guidance oand sujrervision oy the foreign experts is highly

recommended. Lt may be possible to replace trem by local

staft after some years.

Une of the most serious obstacles hindering often a reliable

market research is the inon- or scame-—avaiiability of tatistical

data. Many countries, being indepenuand anly since a fow

veara, do not have anyv diota, or have staprc! collec g datn




about import fignres, consumption, registration of exiniing

factories, ctc. only recently. wuport faigutes may be available
only ot tire 10 5 oot entry of oods, Ligaces anout extsting
lactories mav Le mninelated or thd reasens

, Al mostly

thase and other ri-vre. oo ot compl o te e all.
Two other difficulties nave Le e uenitloned:

= a correct classification of ovd:, valid on an inter-
national basis, is ocithee noi availaiple or bas been
introduced uviily recently, and {(gures of previouns years
are bascd on othietr ¢lassitications, nence both cannot
be compared

~= handling snd registration o!f 1m= and exported goods
is done by jerconnel without any ractical Lnowledge
of the goods, rtnport. ate cuming, 1vont a variely ol
forelgn countiries, oills of lading aud all other
shipping decumernts are mosily not written in the mother
language ot .l 21asueing country - alt together adding

to the contusion instew! of ¢ivin proper cilassitfications.

tience, if cover jpossibie, ali available data shiould be cross-—

checked before taking them ‘for pranted,

2, 1ich Machiines and Uypesz Are hequired

Many countries with problems as how to improve the economy

and tndustrialization try to have a somewnat "planned economy".

No doubt that all pians, whether for 4, 5 or even 7 years

aliead, contain considerable errors, Adjustments and corrections




from year to year can only be amphasiacd,

Put in spite of whes: plons bheling meslbly sncorrect, contanniy
sonietime s svaen wel wishuveams Luan robiabie Pacus, they show
at lewasc th trond ol tiatustrial tretion anag pive an out e

o1 the years Lo ~orie, S6 s gquile a dJdrtiarens. whether too

plan urgaes one or wove of tus ol lowliy, fdelds for juprovewmen.

= cducabion

-= transport facilivies lLile roads, rai:lwuvs, harbowrs, cte.
-= agriculture

= textiie industiiy

-- electricity productior and distribution

- mining

-= heavy 1industry

~=- national detence

-— medium or swoil-scale industrios.

Cnly if promotion o¢f mediim or small-=scelo industrics is to
be ewphasized 1in the cusvent or next plan poeriod, o further
upgrading ot wacihine tool pioduction san Heo Loon :d upon, ve-
cause it is qulte a ¢:fference wirether - butk sbare ot the
national income will be spent on upgrading ot aducation,

agriculture, transnort tacilities, defence or metal industries.

When trying to upgrade wetal indushv:ies, onnly a :1elatively
swall numbar ol develooing countr es wil 1 Ye in the poxition
to promote both, heavy nna mediui o stiallencale rndurtyrles,

Iin this connection, heavy industry may be nnderstond a= the

steel and pig lron producing ininstiry, atarting wiih mining

of iron ore, coal, etc. and proccssing of same. ospecially




- 10 =

mining ofif iron ore or coal can Le a toreilgn exchange earning
industiry witaout giving conslideration to tie ownl urocessing

0

industirioes,.

L1 this i airvenuwy done, ohe followtiy, ncchine tools are

basically necdoed in okl developing cowibries:s

= powei Hacksuws

-~ Jdrilling muctiines

== lathes

-~ ghaping muachines

-~ milling mechines

-=- maintenance machines (benelr and pedestral grinders,

tool ana cutter grimwi2vs, ctoe.)

surface and cirvcular granding mucirines arce also necessary,
but mostly already bighyrade machine rools, reguired in

smaller nuwmibers und resquiring ifor tneibr production nighes
skills, better neasuring: Lastoumelts and - a'n leust some -
high-prade matertals, Broaciding machives and otners muay be

left out also n tiis cummcction from bocal piroduction for

reasons of Gifvicull tool wvintenance andd bt only sulitable

for reuvt taass production, in the Jirst instance, they are
not recommended tor production in protoirvee centres, but are
well suitod to be nanuflactured afeer a couple of years of

successtul experiencoe.,

vne more critical poini{ for selecting machines to bhe produced

in a prototvpe cenire 1s the stage of development in the cone-

cerned country. &s tar as, for example, power hacksaws or




drilling machines are already produced by one or more i1ivmsa,
they should ba oniitted frow the progranme, t Jdoes non  oay
to create unlecessary ceompebition; it carctvily soleced
advice for luwpooverent of gl ity nd e coo o aace can vt bl oy
be roecommerncoed to Lhie locad cnbo prenais = asfiuae s that Lo

prototype cenbrr windr 0o stat Voo vt ety o thenilorar

and oexpeirts,

Coutpotenc:s ol swall oo gedaws whze cann generally e ool
factured more Casliyv Tiaic VoY LAy odo oo ot ¢ XelnG i 03 e

uwiniaturce parts fer clectronics, otoe. witen (o nab o1rise

in tite proposed type of riochine tood s,

For tuls reuscua 1t is advirauvle to stact o production with
thhe amall types of seleetod paceaines as- Tor,, s sevelral size
o’ the same kind shall boe srocticed racuad by b widlh o
easier for patsorn mabhiog, 'ransport o bend o ot coy-

ponents and assemublv.,

Aftoer having geined e¢xporience, the next bigger size should

be started.

out of the foregoling the main criteria cmerge:

-= for jprototype preduction only machiines should be
selected which arve ati pregent not manvi{asctured in the
country

-= only machines should be selected wihrich can be sold in
surficient quantities during a nunber of vears

-~ a start should be made in geaeral with the smaller or

gmallest type of seiected machines.




When having clarified tin question which machine typns are

required for o tarti-culior courtiy, Lae cuture cemend ol tirese
machines e ot wumi Lot i rl ance, reociee il spoduction
will for o bonge i o fanithoed due b § ose ot o sutlieorant
SUuppdy DU qna ity aat Lot < g Lacn o - ko Lo tabbour, or.
the otver hand, o Fartriy bar 0 orgibe: ol praoadie toele and
production machine.s in v el g v it s o, oLng, idte
for a compatrabtiveisy Jon, . Fiige oLt

coveatr, ac tatbttoer vwoirnt

is slmply expluancd but not always appicciated:

== a nuber of machinecs is put ap in technical centres,
universiticss esc. tor tiraining yuUUrposaes only, nence
being anproguc’ive practicall, uhe vear 1oumnd

~= most tactoric: Jor procucts of jeneral recquirement
wele - in the planunty: stage - lald out ifor the
possible maxiwuw demaind, Yhi. ‘heoretcle s vatput 18
harmpered by lack o porchasin: power of the poepulation,

delayed supply ¢! requised qualitisd raw materials,

non-availability ot suificient sihitled Labour, in-

efficient sules organizution

further inciliclency ol meany machine tools is enforced

by missing spare parts, irregular supply of electricity,

wireliable maintenance ;nd non~availability of additional

tools fur other yroducts,



All this shows cleariy thiat tne planned capacity shoeulu
hardly be oot giplieat oy, Dedium product on | irures
are aiwany - clo-opr Lo toe tvabtis Uiy tevye e Y. coveyp the

poasible moximmon Gomind,

A minlomuan of ) gloosilne s par L coduetaon opder Jhoala be made
gut e, bLobtbtor 1o o quanidtty o T, vow ol ten suen e PO

repeated dvev g Uhie vons 0 ey o v ol i G e e b D e e e

Cﬂ})d(,’ity, Chier vag ety ol s ‘ PRSI T R S, (] ST IV JOER SN iy
Saies market aad toe proaoe o e gy o,

It has somet 1mos —aown tha', when . deve oplly, countiy be o
passed o cartain staupgo of Industrialivat;on, 1t has recoives
an unexpeclted iwmpatus, nd 17 planring, 10 o9 wer ove P
thrown, lf that happens ond necd araise , Lheve u alwayes tin
possibility to work overtime or to lupoirt scule uree ntily

needed material by ailr, to tvaliitll o unexpectedly high de«

mand.

Tme future demand can be initnenccd consirderably by ¢oadnal
impiovement of quality and pertormance at the machine;, LYy
broadening thoe supply of accessortes and by kooptlug: a ready
stock of spare parts and wear ond Lear parts. rven atter 1o
yvyealrs, spare part; siouakd be vaitlaule easily, this shonuld
not be overlooked when orpont aing tie o odoct o, 1o rodnee
the custs of spare parts n stocl, altvrations ol the pro-
ducaed macliines should Le done onty whon really necessary or
when giving a true lumpiovewment o the pellotitance or guianl ity

of these machine: .



v long as 1t 1s not cupre that . mirtbworn 6 WY te SO mae ihea

H

et o year can be wold, trhey Beinadd e b o Le s ciminerng for

tratiatey ros e prheste by e ety e g P e s aavttn, Tirme,
Voot aay sy b bt I B e T Perge oy b machines
21 T SEETE T T Y v, RN R RN T T N S TR T
YT oF LS A i FE TR A Sar by oy 3] %t [ »)n‘) av il l=
sl @EaiRst var o bhie . CEEE S L gl e,

Co) Lagticipmtang o diug

NO produetion brescut can ex1st without & close cCoopers

ation, in deveioped countriox hetweoen the vartoos industrien,
thetvy materrai - and sub<pp b s, e 1 deve ! oplig] counstrics
betwean the loe. !t factng e Ap e i thoor e oy tore.,'n licence
tirms or tmporte: o of Nneowe 0w, Pted als, teots ond equip-

went, A completely sel SCentainea Jociory 13 nowadays practe=

teally untiinkatsd e Chy never Le e grgnensted,

brough Lreak-dowin i tiachiine tool t foduction shows the

tollowing, tiadc il Aausibrar, lLaness

Mawn iineuy

e opPatloeo gakboayg

~= Fowundrv and tettling
== wachiniig atd Fintshiag
-= heat treatment

~= @leclro-platiag

- puscmbly

== assembly and mounting of eleectrical components

DR B PR ET VR IR
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- sHiIE9 Orpantdction

we gelieal administration,

There are s¢ many possibilitics of cooperation that it is
lmpossible to mentiow tie aiit, The cooperation dependns widely
on tie ctate ot develoogaent i v aontntsv, o country wioap o
no or only one cost Lron Jounusy ex:oin, S6 dvadly in oo

pesition to develop o musctine ool industry. in o nuwbior of
countries, aunouph foundries are vore g, Lul tie ortoCHane
of pattern moking, forming anc casting

are electro-platig, heat treatreat apd mater:al testing,

Thus, «@lso in tiwese lines expert advice <hould be available

“

with the prototype centr.:. rhe following outline ;ives

sample of a possible cooperation:

2+3.1 Perwanent department of the prototype centire should be:

-= design and standardization
=~ pattern maling and pattern repair
== tool design - toolroom - tool maintenance

== material testing - ' 1t treatment

L puor. JUther ovbstacles



-- purchasc of material:, components wnd tools

-- sipare parts store,

Fedel  tite toulloviay, cobs and departronta - us o ruale - can

De transterrsi Lo the participat oy FLias WL sorrons

o, eas

-= mactindng anue tonasioan

- Js‘;ni:il?)'y

e m A=Y G countin. oL clociriceil comnsotnonts
—-- paintion,

—-—— g

-= gencer sl auwiaistratioa.

Por Macuiviae, Janishing as well as oosscahly tois natuarally
aaswted that e necessar iacsiities as vallobhie with Suoe
pavticipaton, £l O tant, ot Loase, t0as tire wadl o roady

to purchase ice Llsc i phogna,. Dhe o sone aolos oo Jor padint-

ing cnd sevay poascbing, ol Dach o Cooidren ot

The ¢yjenerait administierion shnould in all cunes e indenendent,
for the centre us wetl oo o the Horvtuer Titrm. oach has 1ts
own structure, Administrative outiines sre vialad for all of
thiem, but the adwministrataive work for a nwuaber of firms cannot

be done by a centre.

2.3:3 « decision foyr other departments must be found for each

particuviar case. These devartments ares

T

-=- founiry and fettling

«=- electro-ploting




== production

olanning,
== =torin; ol rav ceter:als and corponents

== 8ales und service or,ans g vion.
The sub jectes Loy oad oot a=n b, U Ren L Lotod o
criapter I, 0. T oot e

L L T o R T S LSRR

e relatod X CRSR VY S ETTRRNN i SE R ST AR BN A ST o i
the centr . Adle oo L

abang, iris SO G e L LY Wt Lo ecbe dae e b e L -
1 v

calenlation, bul i pracn ¢ Qo

Will not Lo intlaenced svrioasly Ly b

[ VRS R S TR R PO SR PR L A

renerally, the cversieads of sroabid airs are loewe: toon Laosae

el the centre, henowo berprer woirkking Siinee can ve cumpenaated.,

The time scheauling aftor tie transCer st L2 nepotiated
between the centre ansa tne particepntinge Yiris.,
Storing of raw matorials and Cusap et s dewords ono tue rencreal

avallabilitv ot materials 10 Lie CONMLTY L T ore g gn escnange

sources are oiten limited, andg troo danger o1 plach or pray

warket exiasts. In case fhe participatuoy tirms are not too

far away tromw thce cerntre and transicrt comdsLion:s

are VYair,
a central store at the cen e -~ lxo Lo vl stecl and tools -

i8 always roconmended,

dost dmportant for the tndustry oi a develioping conntry are

well functioning sales orgomizations., Jhether tie sate will

be promoted by a private or a juveriiment Cowpany uepueiis on

the already existing tossibilitiog, -~ COVOLNLICIGL Oy Al Z el ion

13 mostly somewhat slouw ane clwisy 1n action, —one members

are uninterested and do not have the necessary know-=-now, but




it can vperate on a non-proiit bhase. a private company is
scencrally more vivid and moie intesrested o sale than in

gervice, they want La sdaboe protut.

Sedh rucal ity

‘he selection ol a suituble place tor the prototyps centre
18 seneratly dene veosrs betltore tt siarts opers UL,y thonoe,
in Liis instance, oniy tiae lucaceon ol toe birns partictpatin,
Letur on in the proauct-on ob fhoe wented e ontine: cunn be dige

cusgswd.

Norm»lly, the centre shouid provide & pumber 51 services to
other industries in the ne:gnuwotirheud. {heretore, the ceuntire
ehould bLe somewhat c:rntraliy iocnted with ropgard to other
Tactories, e .. on tic compound o) an industriatl estate or

(as called i « Jhier cow.trios) tudustiricl agcea.

In wose developing, colu.tries, atlway connections are poor.
The amount ui transported Soods camint bhe compared with the
huge tran-.poriation taos o a i voelare onlie 5. Lence, carce
should Le Lahen whont ool soton, it ipatiny Yirus that road
connectiovli: ohd televnore o s e wlioats ava it labrle and
serviceosble, o0ue transportaticoll Wols 1s Decossaly at Least
once # week, and cneck-bLacho by telephione atlmost dalty. it
road connections 4 e anservicoabie oy some wmonths o the year
due to heavy raip. oo other _casona, alternatives sbould be

considered in dae tiwe,




2.5 lossible subcontractors aud Auxiliavy dqorlkshops

Une main group @ the gulcontroctors witl e conside red
Dere, Lhe Tommdris, Cast . (ownarios sociiid oxvis’ in o
country when startun, o moech e Luol e eiie Lt
qQuestion ot theiv co iy el Al g Grted tix o ol thely castings,

whoobhor teev o beocnme COuptle ot s ot pretoty e coaptren

ant its orcduct,on.

sometimes 1 nav:- to hove 0 Tournig Vool ts own in tiy proco-
type ceuvlre wita wod rp o oand CoLvierotinng voitdpw -nt, overhewd
crane, scale for toorowug:. v apbain, ot Pl Lo, scerajp, cobo
and additions, ~ove Crylig cveu, tettling oo, Hardness
tester, eto, Loy treinisy, trposcs, fhiis weo L oegulpped Lounaiy

way be valtuahble oVso, Luws 1 s Poo o 1y b Lihve cenrre wouvla

dls0 be a aerlous ~onpc tition ta o, . Lot ones,

9 Dok

For the lmprovercnt of laciy [ovuniz 1o St wotild e betler tn
have them e <uancontr ctors G = ofF aiud whe necessury - to
give thew oxnert aavice in Lhe Piolids necde 1. As mentsonued

e

already, pattorn pisirn:, ana maintenance shoric rarrlied out

[,
-

centyrally at the centr.. svics 1& o Lpeciallty valuoble o f

i

"

local firm woants to Luy new cquipmeni, oul 1o rear,y al

other cases, help will be appreciate? also: in Yorming

dryving, of corcs, sanua conditinniuery, conposition of the chulge

for the cupola, cconon: ol Centiidig, oue,

To a small extent, producer- of non-Le rrous castings can

become also zubsupplicrs 1o Lhe contrs ol oo varticipating

firums., however, wiebiae oo

'

cre g el b e Toabp v |y
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small nmumbers, there will havilly be a business foo aluminioinm
dic casiings, devmizient dres are Loo expensive Fotr whe smadl
quantitics requiced Yot wechineg tocl crocuccion in developing
countries. Cne axempticin nay bhe seoe streinre componients Libe

handles, panu whelbs, unte wlates i,

Llentro-dating s anotber siee~-idnc o! Ludusteial production

]
oftcon donue by auvconiractors. o Coubt Lhiat oa wunbor of lalge
firms, c¢o0y bicvele Yioctorics, poosicers of on, . el ity
awitchies, con acocessorioy aivd so on, apeente o Loeir own,
sometiiegs tully avtonatic, ctecbro=plabyy plonits, (otoang
the boeat perlformence ol 3enconable poaves,. b boese nlants
are expencsive, subjgect to crtdicatticos e Lo toack o thhorauzh

rmaltntenance, aud are noriael by oot corteo o Locnwne ool

components.,

As & gob, elaoctro~-pilating can practicolly he started in a
small washhoeuses witihr one or ftwu worikers. bor to et . good

Job doene, 3 things e atwors absoiutelv necessary!

-= thorongn acloection of clhiemicnl s
w= cleanlineas

-- adjustment ot elvctrical data to the job perform_ed.

For some clectro-plating woris, c¢. . cehrombius plating, a
correct neutrajizatean oi yioate woater 15 an couiltioval ne-
cessity to avord polilsicning ot driny ing water in the vicinity.

However, 1iu any case eclectro-victing of m.chine tool com-

ponents is o typical job Lt e driormed Oy G suncontractor.




Other suicontracted wits cou.d eveuatually be Cear boxes

and tvothed woneol s, Dub e nroddctioa ts o Ueuray saphivat o-

ated (job, regquilvin, wodoon G eapois Vo o L L, Gl il
ARA1lS i tocroug Ll daantadne! toois, cUlen, reat Goatiienl
GLW LI L, Qe s e ARy, soalc iy ooy L tew toreaady aue

vounced dueveloprnyt Co o tus cos dLa Ve e gt
Obller ¢ CHAUCEs wre &21 508 Lo oy ot L o rar base= (i bo

paodices thow (e otncos) pelh o ne S soo Lhe ceni .

Llectric motors, switoao s, corcone oL, 3 WLIeR At aatoftaer
LTOUp 1o Lo produscd oy =i ontrac i as s, o UNTLher | cot o cotthe
e standara componeats §ihe bhanales, dtta, tre pitin, SCrews,
nuts, etc., obut it alweys depends on the state of developmenty
ol the concerned couniry, whetneo these and obturr items 1ike
paints, lubriconts, V-belts, siow ¢ lagses, Lol aPc directl.

purchased fron the manuiacturers througin their ~ales orraniz-

ations or through i1mpourtoras,

3. l.icence VDocuments

it cannot be recommended to start the production of any type
of machine tools in o developin; country from the very
beginning, i.e. with an own, new design. .oven 1f 1t will bLe
possible to hire an experiencoed machine tool deigner as
head of the design depacrtment ol the protetype contre, too
much time would be waste:d and toe uwany ciionces tor mistakes
would be incorporatea in the ararts ol b new macaine ond its

prototypes. dence, o start ol o prototy e conts o sboendd only

be made witii machines known tor vears lor taotre reliatile

performance amdl seprvico ab o juat oy,




3.1 Source of Licencoe Documents

A numbeyr ol prototyvpe conure o are lnown ta he sponsored by
all Industriai country as a Lecimioad assictanee project bo
the deveioonun,, countyry. i o-veh ciiae, tin arec o licence

documents wmiay be already 'ieod e sponscrta,. vountiy. This

cin wvasiiy be understood ane aprrociatod.

Phe maln probiewr wola: oy porse i that toe Thaustry oi the
sponsoring coantry woerl.s Lceording to o Cace tinch=-sy-tem, and
the reeeilvaing cotntey hog cuaptoea too pebrae Mmeasuringr syscon
or vice versa. lnecr or metric systems save naturaily notuing
to do with the gquality ¢i a product, Lut tiey arve quite
ditr'ferent t¢ handle. As a mnettor of Lact, the inen sy tem As
much more complicated thual the wetric nicasnurine system, and

the general trend is towards the metric ovne.

The most important reason toat the two mein countries Colle

versant with tne inc': gvitem - Graeat oritain and the LebeAs =~

have not yet changed thcir wasuring systen, are the exorbitant

costs 1nvolved with a switeo-ovesr, Bus this "not-having-

changed-up-to-now” should net o 4 reason tor a developing

country not to adapt tiia weiiic svatem as early as possibie,

Already at the initial stage, only some drawings and measuring

instruments must be cxciinpred, The more industrialization has

taken place, the more expen-ive 2w exciianrte will become.

Lf there 1s no sponsor g toreign govermment, there will
always be the chance Lo i10d o licencer oither by private

tnveastors albivoad ¢ throoed canpertion

with thye cceonomic




ssction of the embassy ot an industrialized country.

The receiving country should not expeet to get the licence
documents frec of charge. No doubt, the actual costs of thie
documents should be paid tor .ond probably alzo souwe royalty

will wve due when production Ls to start. jhis mu=t be nego-
} &

tiated and should be the lower, tho older the type of machine(: )

to be produced in the centuire will ve.,

3.2 VMolume of Licence Documents

The complete productien docwients should be given by the

licencer to the tollowing extent:

-~ one set of transparency copies of all component, group
and assembly drawings

== two sets of blue prints ol e drawitigs

== one set cl bLlue prints ol all reguired special tools,
Jigs and fixtures, mensuring a-vices, etc.

-= for items ouf betfore awentioued ¢;roup of whicn drawings
are not availaeble, one blach and white photeo of postcad
slze; for bulky fixtures some more views of various
aspects should be supplied

== one set oi prinis of ali production papers like lista
of materials, working plans, time calculations and list
of required tools, jigs and f{ixtures and copies of all
particular production instructions

-= one set of copies of all standards mentioned in the
production papera

== short description of all required maciiine tools with
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main dimensions and d. ta about required power, rpm,

floor spuce, etc.,

4, Adaptation to Local Conditiona

Before starting a prototype produnction in tiis centre, the
pirepatatery work is of grhat iunoertance. (6 would hardly ve
possible Lo give blue Hriaiz ot the recentvly abtnined teans-—
parency drawings into the worikstonn, to add o probietiocn opder
ol - will say - 5 prototy « qmocnines Lid Lo weol 1O g Cason-
able result. Heforeshand, ncarty all docwuents wmiust be adapted
to the local conditions, to tihe possibilities of the centre

as well as to the production faciliticsg of the parilicipating

tfirms.

4,1 Materials

Generally, the lists of materials lor products of Furopean
firms saow a varicty of materinl qualities and diwmensions as
regrired for the untast economical production ol fairliy lurge
series. i'or rounds e.g. dias of 40=42- 5= 18=-50=-05=00-073 etc.

are shown, nosily all for one and tire sume guality ol material,

and all diameters are eosily available {rom the sales organiz-
ations of the steel rolling mills in  uvrope, or otiter places.
The sane is Lrue tor the vartous stecl quotlties: S5t3% = 5t37 -

D2 - StH0 - StHD - LT6Dh = St u, Lheir deviations and the

low alloy steels or huigh quality teol steceis, Ln exceptional

case , material of o particular silze and gnality is required

only in a quantity of a few 100 jrammes per machine ol even

less.




Lt 18 inmpossible to Kocep sueh @ stuei ol sartote  iakorial s
in tie storae oit o Protoby e Ccoebre b e g Pl ottt gy,
L stee! peodiucore and rollan i s i e adn vl ol
in the country, thesc will bhave - Gcroicay | Lo Lo dentau -
thelilr clearly dovine: proaoact con S AR A A P FER YT TUR ENSL RSP A [T S Y
for woriths bl vt Then tie eg Frcas vioe ol o rodlerd st ol

material must Le o nstar, Gar e Lo oabeie, e thie aatesdal

availabie i Cirsr Ccownc by,

daterials to ve lwjoreed additiona! iy s even be nore care-
fully selectoed. 11 w Ll ot ten tabhe 6wt oy SOURTQ L g eyt
trom clurifying an ord-o until tie waiciing 1= pvaslable in
the own store. Uften 1t pays 0 choo: o stay, otly bttt oow
quality whico oy ontlv he o few cont s/his siore exprusive than
the chicaper onv. Tho advania es oy o or LEcr wetoabti! ) by

or easier neal tieabmoht 2 Nllior (L UoL Fuon i o | R T
baraenea or o eneralls Lo ter  orlcig e, et tioni: por

41

non-lersous meto o did o 0 et Led e L. gy Voo ar anit ey

be vilued at o correspoo i, 1 vael,

Thus the trena in wuasting toe materials to local conditions

shonld be:

== not move Jgualities or wateriual than abusoivtely necemnsnry
== reduction of raw moterial sives of verione halities
as far as nussible

=~ order quentities should notl be too =mail




ceping these pobus in nipe, ordering and ~tock keeping, ol

patoriales wili b ovadn ocoaaier conasuwiersbly, she vlsadvonlien -
eawtly cbgiridy el CrCoste At o soeme bl et teckdna oy

Wiy ks = W b P bG o o - badl n 1hito sceonp,, b owve oo prost

TN T < (SN ] [ T A
. RE NN
e

bapter (.. alrcaay notoo that oac set of cooies ot il

abonnards wenlioned an Loe posdidoecaon o eIy ol be

-

upp i ied aa cal !t G tyo itenes oeumerte. aouever, torether

arth t:c product on anstidet one, Troae eooels can be o guide-~

4

Cifle Onvky .~ anard Gte o gavaa Lablde o sbhundonee pwe oLl An-

Gustr Al T A T SR T asrs, o G s fas . b boe standord

rgtinn 1 a4 prototype centre wili owe o ocareafuar soiecetion

st shorteniae o! tne avaotoble <Lanande,

vioeltta bt i T3 e watlao oanvae s boe woroadd s Lo el more and wmorae
tntorg, ctienasl iy vt stancaro e g e vitst rlalleed coune-
T ae, whioa ot vy Lo anplied e oy wvhe developany nations.
am thewse staondaras Sie wvpil eode o 0 pamteer 0 banglages,
it b e malv Ao0rTa i+ o tiansbadten asrricltiles, Lt ois of
wihot pmpertance (rod owalon o countioy the ot L 0of sTauwdards
will e Liabann over , Cilen o stavre on aliteadyv ma®e with o
=tandatrdisation organtzat o 1n g developing country, and
the prototyye centre should we caper Lo tecomoe a menther of

the orpanjization.

ine mainh purpeae ot a4 stancard section withidn the centre 18 =

it clouse couvperatlon wito toace dosag oo de artment - to selecy




out of the innuncrable possibilitiea Caf,o O Wtudille SCYVWS
the rew o1 whiich the coeotre At atlilicted Pactoricse snpoutla

make use of's Such o welectlon 1= 0 o mUsE s Lons s thore are

for screws somowhat

- 12 or maore it erial elis o U Le ot oo

== 10 or wose diawteteors {ouly fraem .3 Lo o aln)
== morc thoan 15 gLl venl lens thn Lo oaiooere Gl aratye)

== 22U o more G100 rent foras L5 ) caus, colils, ofto,

== VATLIONS sl tac: UPeuUaent e siol Lilies,

giving for screws onl, nierc than coveral 10,000 ditferent
items 1t ail possibilitics are mace uze of, Gnly a fraction
of 1. in mmber of Gll stendardized serews will serve tio

centre ard thhe onnected firms.

The suitable selectinm o!f thne anty really necosnsary screws
(and naturally alco of otler standmardizcd ltemms like wishers,
nuts, ping, circlips, coce) is ¢ne pur,sse o1 o ostanuaid
section within the prototype centre. Sne othel was already
mentioned: material classification and zelceetion o1 slock

sizes.

A turtiter Droad licld of tie standacd scetion aroe tuols, for
the centre as well as Jor participating iirws. hi- regiilire s
a cvlose cooperztion with the produccion department, bLocause
even a gooud tool specialist can huraly cover al!l tarlds, as
there are: drilling ana boving, reumihg, toappia,, turning,

planing, grinding, broachang, pecring, tiling, fine Uinlsning etc.
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1000 and wmore dittferent tools are probubly wanted by the pitos

duction department for tooedo

tiv to yeddee oty oexerbutant

e

vorlo, &

e aleariar: scot ton shonda

Lo r ny oeain s ool

e ot ans

vty tae soNcerno desal e nhs trodiie biong o wnGs UNAF LY FENY
toolicort il prosarctlon Latviag . b st s calov ooty wi - ther
4 most econcmical pioodctaan wiba AT wWavs oppnrain iaty vools

o1 a4 reduced stoch o toc o Wit somebirtes S0 oLy dineer
working times is ficaily move ccoanmecol.s rotonan o Pacter,
JuCudse puUrchadse, Storvge cnd rnlntenanee oy Lotes LS riere
prpensive comparca with wioos Linomoss doreldonan, conntrios,

Al exempticn could be toois ter o veluabao, aipuly joadad

mechine tive wors of whion
]

Uther Losks ot the

x

regulationa, iaspection

<

CarnLe v

standardlzatinon

Tuia sy

Le roepiacod wy o utier opoerxalbions,

conld bLe: joecoruet ton

svatlon

supply conditions wnd moma iy,

Ut 1t will be a matt o r of o organization of tuo concevied
centre A the availavil ciy 01 qualiling personnel to eclacai)y
the questiot, who will Lo e coaryge anld espounsible o one

of thie particulos

Lirish 5.

“.3 Accuracy, viuwensions and

“{pleransee

These are will

problems which

faction oi evervone in the

always want the closest

CONSARTIEW

teclerances,

nevel be sntiled to the satis-

decartieents,. i'be designers

tire psoduciion dupavtment

tlhie contrary, the inspceectinng has o checl, cocovaing Lo the
drawings, Luat oll otf thew want o machin:s witn good ondg reliable
pertformance. thal 1< a vase ol compromi s s,




When a prototvye contre stoarte its work, there ar clways
some experts of varicrs fielda who sncubd o obioe Lo e

iate anc to counprovicc, .o snre g i oo i v dn o Yy

vears old viachine vtacl leesi i cad. e rtrioaced Lo roly plis,

but tie Jost 5 0l - micit SR Lo e e, tre Wt hee
that not «ll ciose g ey R S LN DA R S LI TR AU RN
pov the induividual Lefoar neo A A S RSN SR LS ISR O RV 3
0L a muber ot ColoXainc o c Ut Lo D i e o
Hus to play a vital 1ol bLecaw.e ~acih totecoue dime. . ton

shiown 1 o nrouuel ton drawityg o vegn o s @R lLon o s ! pLol, 0
or anoiter - mMose eaxpensive aad more compltonbod - HCasu Ly

device,

At this stage 1t cunnet be Gecideu iipon wircthior e sydgtom
mit-shal't or unit-vore is wore acvvanls cceous, 0 1 Habel of

products is Dasce on the pTrequent nise of eloco cv o tols rated
bright-drawn rounds (1or «xouwole, cloctrie switenes ana Heviieg)
hence. thie Sy stam ULy it will Ue Lace. otihe o mannfactnrers

want to reduce hie tumbol o3 e oaner o arnd Lottt !y,

S

LRI AR
and make unse o1 thoe system unit-vors boesusoe Lhois shalte AT

machined and gound 1n anvy case. oo sarine wirtbe prindarg with

modern cylindrical grindin - w.etine- s mostlhy sone automatically,

however, in any case shoutd one try to redtece the nunber ol
vauges sultable only for one dircnsion and one Loleraice, o
Clear decision - according to tie roguirement of Ghe Pl e
LLts cooperative juncticrn - shonld alwaye be prven by vne o o8aiyn

department. !t must bo exaclly Gelinec wnebper o Liole i ¢

component can be draliced anty tnormat ' olercpe s 1) or shonld

Seoreamed o lso L tolorance i 00 L aceg
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Lt may bo cleariy stated Leve that ooarsernoy and efuip iy -
Cying of gome foletarcen doos Dol dhecos, crr bl et rednn CLen
Gl oacothirany o b ae vnele et nrtee a e s ety IR ST ooy
GEy o tiie o Y ) v : M o oy Mt o iy
RS PUAT T DO A ST R FRETS SURIE L e b s TR P P P

IR T S e NS I VRRTI I T L Loy it Lt Lo M Thee

RNV N 24 U ERE I BRSO A B Aok b cen b i A T R RTINS -
b Farues bt oo, Liae L. Pl L I PR el ke
IERTLE SRR S0

toe 4 s Podtictau Los Ll i J1 P
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pear totbLiugr, Tod @i 1oy Do Es Ly s Vhor it cuttipoent
ave to e pravidged ot othe contie,

Ou the otlie:r Poad, tyer uay o Lthe Losclbiiity thnat one of
the narticope. i, Lroas e ub o naough capital o and also ale
ready shiijed lavour (o wnves.e inowae ol Ty wentioned Lines
ana - poerhiaog - Lo cpeccaliee PU, o+ g Lo Lhie o firotency
Ly carv. iag, cubt gon order 310 L L1 AT ese e as penerally
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quantitices o!f « aachine aro otten wooch oo ler av a Gevelogin,
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voubtiessliy, tis b o cotatacaes eyl = Larnligg,
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e Ljace, edtbtiver ot tho Corta Or cir o one of Lhe carticipatiung
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can be replaced

by fine-1inteohiing on tue

lathe, swrtfaee

GrinGing v oscrapia,, brooocatm, by ore renteo dlotltug, otle.
Urt:n Lt is ot <o e e st ter of auopuonygy chie design to

the peanvction possind cb Lo 0 0w Yo craly N O S A
cess=us vhich siee necessacy bo o adn Lo vequirod rosulitg.

4.5 Atnscection ano eetaing

Puch meisc Time aas Lo be spent on these stwjoects in devetloping
countrioes Ui in incetrictized piaces, s dnapeciion noay

be unuersioocd the checioing ol COolponenis X wit2 uld adeer oro-
duction, and testing may e valid for tie witoi wochine alter
cvgsenbiv, sbowing Cire perlrmonce, acenr ¢y «nag offiteiency

of the sanie,

There ure always Lue inspooiions sece <oary: beiove stactb g,
thie production of a copmgooont, It nust ce cutrachea 11 Uhe
material serves Lhe purpose (1w could Lo wrong iy supplied

or mixed up davring transpors or storing ! an aiter tiae nanu-

facturing process 1+l must e chaecked whe

rthier tne pnrt is

dimensionally in ovrdev, bardening data ave maitntained, sure
face {finish is pood cnowush, 2bc,

Good rvesults in this tield con only b obtained by asjecinliats
wito know liow to woric wita their me suring equipaent, tt i

not nucessary that thiovy hove o thovuugh

mwachine and 1ts poertcerwonce. L4 come o1
are not properiy matlntuincd, a lecis ioen
used o1 net is vot withu tu

be lef't to tihe de i, v 1U'Crco v the e

inspeciuion dapnrtent,

rnowl edge of the

vone o0t the Svierancoesd

1 the part will be

put suoultd

AL e,




Lt may be possible in couwnntvios with a enerolly hot

e ha L.

to have « number of o0 Clore Lol anoes sLlob Ul o wod i Ueed,

UFten it may Lo cven Necess: S T N N R R AR LY LIYD b

Those T uUnls where oug. s o

i Sl O b O b o

is to we Installeao, PrClal o care 0 e Lol e when (BERTTIE SRR o B AV

Componetts 0Ul GI L iUM UL Wi L s Le ol oiyes tor poaason i

ditterent ditalation of bie aoatetria Fs,
Correct dimensionot, ot Uol g

Ll vy the destygn odioe will

udways e helptlul Lo Lt ,roaaes o,
fur Lhie 1aspoction PO e el eary a1 e 1
countries which recoutly ciranged Crom inrh

LGome e g0 svatem,

to the zeros beliand the decian b il Soeguentllly tolopraiices

tor inch and mabllinictre car Lo mised TN
D Necessary ltouvls, Jigrs and pixcires

dithont this rouy o1 orodact ton ans Lltariecs an economioal

scrial production ot any Lyjpe oL wacsine vy Lpoasasiole, but

these production fucititios can Povaly Lo tukern oveer by Lhe

centre jJust as they have beon nsed by the lieencer, (he pro-
duction machines in developing county tes are ot ten citterant,

the commercial toeol. used lse, aot Lo wention toe swaller

.

quarntities to be produced ond the scoares avaitablilaty of

muterials und acecessorics tor tie procuction of

Jtos d

tixtures,

raturally it Is possible - bir. costly - toe nanutacture oll

production auxiliaries in the licoqneiny country and to send
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them tou the centroe, but

eiperience shows that thils

&3

il

]
H

uneconomicanl whry. L1 taces o tot of time g sFiid o to braing
abl Cintarves oo, a0 werkhin, ecoort copee oo gas o wd ot the

TR RN S ARVE = UGS W Pt ol o oy ot B T O R YA
TOLpatdag, s Lauis e hees Dl S Lt ised v o iraiadi, ot
draltation An Chie e ve o ity catinb o, Lo desi o e cooenriaie
sroduct ron g oe o e et b ot woakor trotr el e usod

TO adniUs oo tas B ot ot peote s e a o an e Lo ir ftiee country.
He ! Jedo vl ool s, 15 clvr riatuses

Hasic shoild

40 preyariog bvehnieai drawinlgs sre gcenerallw
at band 1n the nrotouty.e centre, wd 1L witi be a grood start

to Legin withh & pbasic cong~e of droirsienstip to anify the
shille ap to ¢lve onops Lhele e e a1 WNeLiE Lhiee ol worh
ol Lhis drattsuen cours., 5 cle Jles and Sicbiceas can already
be uesignod s Lo very moaviie, wheo Lae corpo e b rawillig s

e claviviea, i rluava advicabr e b cutlure oi b operations
Necessnry doer bhos g oot ror o o, e, s ooane it a3 vossibloy,
RTINS & X T S I SN I Pevar i, o bl [ T SO P A TN A T

Lhe eapert mue Ll Peverbon coneeitee b, ot e 3 ITe a0 ect s bon
vhich spectal ovicos nre Losaf ate ! we sery o the very
beggtminbas ol produc o and wo1oh AWttt oamt . L bnie anunbser

Ul Wachlnes popr proagtiel o cirtes Wil thore e,

dadd 1 necessary vecanse neltaer Lhie desipner s ot gipgs and
tixtures nor the toolroow con cooe with toe unrush of the
starting perrod.s vvrten, the coowang 0 ane photos suapbied

oy with Picesro i canin b e Valioaonle nelp,
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i'o see how othoeirs have salved prooleas Uroquent by inapices
oWl taena, ad comct ey 1t Bappens that o noweoner s
veller or foas exXpPolslve CORCepai ol oy Laais e s particular

Ciae

Voadaln rvoguireremt, ovalod 0 v Steciol tovis, diya and

DEXLUr O, viengarigg, deviees, obo, b Lol tiey TSR R RTEEY

Ceolpvoots s 1 v o0 e Pertont on vl ey A codntries,
LER S CERAY TR NERE S A L O L A R S A T TR R I T

Cools wovt Lav b 0 g e X e bt e st ptach i e,

Lv stould never be cn ciblie to 1o ot . ot ite v anoan

Lire wrong way 210 to vlace tine o dndpropee e bene o Lh che
drilling spindle o1r to ix s botweon a sliu=-Lust for dirile

bing w.o thh one 1oy o reaning operation,

ptroduction ¢V duo <, Jlon g o abtires

Y

Uhe toolroom should bo the first Luit in the worikshops o

the centre to be itnatul Lad aaiel tonnected witn electricity.
after some crial runs oif the Louireom maehiro s, the tyaaning:
ot the machine Gperalors, the 31UL coa, Gie, suould start
immediately, e Way asguare thhiet the lTabovwrers have work ed
slready ior some 1 itwe with the Centre, wnpeelbang the rachines,
cleaning ther, lookines tox thirrou,t Tubrtcatioge and tinally
helping to monnt thoew i the i Plorver alace, an 8000 as the
concrete of the fommdation: i hurdened | the trainine can
Lepin. L tuere has been o oot tuning between the design

department, toe tuctovy planning and Lhie settaing up of the

toolyoon, it can be o training in ;a1 oduaction.
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Tris 18 most desivrable because in this case the material

machhined serves o usefd pur ose. Gften thare will be botele=

necks in tho supply ol mataon in ey ticalar tool stoeel

-

and stondard cosponcint s B rdowed PiT ol e mliis SOTCWS
LUt oo ostart b opewratong, the ool eoon wiead tere unedably oan
e modie vely caldy.e dbodaooa aadna: Potpor Lanee ul whe Pluesy
Jixthres cali be oss ke e ehiechon anly at o later date

V'

when all conporonts are e noninda

VI thoe Lo Ltsting, these wibboheoondy g sl o, rans I Lpe

Loalroon becainse 11 talios cadiie sone il uhva b Loe warti e

can operate their wachines Grideteatbty, anag even nore tldae
will pass up Lo The ottt cnal some sles wue Jixtures aye

Tie wermirny concilivi. o« low o 1 pvevs cabiovil wil b D Lreessalty
APG 1t wilt harolr dbar oo Loo b wine coows e eds s AL TOYe iy
to sotcdnre, cPoen ol caw LU boe el iovtice for o tie colsmiiouets
Lol stbe, seobls of couiniabaor bobtts o Lo be wivde, wolennn s

Bre LeCoSLATY, Uepalie pove e ade e et ae 0l

e maoln proicdlen de bhe footo el the et mrpently needed

rixtures ond deviecoes arc ac=lly ot ooy ticated type, re-
quilting engineering expericonee when be P ctesigned, and con=
giderable sikiils in enufocturag . o Purther andicap will
ofter bLe the non=avarlabilioy ol some aterials amd L omponents.
ut when starting the pooduction, onty o skall soeries of a

prototype will be proanceii, anu Lt eiten seprves the purpose

Lo have o temporavy part i o thaxiuee cubool bl steeld

instend ol Geat treatable sitveel, o o jastoen tiee various

members of the fixture Ly weans o1 sallf-jproduceu slotted
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iead gerews inastoad ol -usiingy alloy beud scrows, whichn s
e lniportod,

viicther production Uncillicres Sov bools owaer e e swsan
P O S R VA LN S U 1 PR R S YR BAYPRFIY S SR SN A i banbd he -
vidoo o ety Goepob R T T P T T I S URN VUL R SO B SR SN I G
b o thhe o ntbrve Lo bdy Lo byre o Lot s L Pres e L dhey
g countt ek, and spooces b pogl S R O S R T IR N
18 ECHYCILY . e, oo 0o I I R dLt 0
voom o bGonot be ooty coniyee s i shoada Lee,s o oad
atoch or qualatbty mwsterinls aud stuodad Coppovents oo osor o

other partics nlge, natnraily

for the own wrachins tool proa

punching: nnd drawlbiv, dilos=s wil

Ggntus topavment,

detion, fer exasple, only o 17

I b vecossnry, bat Uor the

production ot site v mebal - Toms LN oLl 1actoeries, Liters o
be o heavy demand i Lo Ao ut Yootbe, ditna factorios have
oltenn o Lot of trouble to et does wich vetiabic periorsanc.
and may Le Cagel te wakoe wse of the tovortrcor tacrlicies at
the coentrce.,

ed Maintenance, depaipr-  cdd Regrdudan, ol iools

nly medium and lurge-scal. Uhciories are, in pencral, able
to maintainr a careiul service tor ticir tools wd devices,

small factories ojter Lupo:rt
a set ol tools for a ravtioual
maintenance facilities.  1awm

machine, a special preas maisi

dlunp witihc o new machine alao
ar production but Jo nut have
cmber a shop with only onc

Uy press buttons ont ol dTwportoad



Srass BLrips, aboat U clogen e pptaato, loe toul waes nere
complicat d Lo Lo nEe b et o oy v oanly tar
adoew oy o 0 bt e Gl el b, e w AL S A T I AR Y )
We b e nob o4 s Taniee Loy ‘ N . . [ [ timg

o1 =kt bt o owmere avoa o abe £ : tod e Lisernd criiahilng

tool vairuer ot ving Ui - . I

Cor Ll el 1 Lt b e et maty otiers o biee Lt 1t wonid
e o veiluo ol bty TR EPE RN HESRRRL IS S SN U 1100 Thig th
hoand. byttt by oo oy, Y (OIS SRR REPEPR AR ey Walt 4ttt i dli e
take. o preogs witih 70 o= 80 v np s woth ok et o s
kind in Loss than 3 days ot coctinuou., operation, henoce be
should nave orderad ol foast 7V gt o, rogsliy tus vValion
sizes ot press buttons, oowever, thico may albse we o matter

of 1oreilgn oxchaty,e Lrontes. Uor lmportse v any caat, should
heve beoen on Lie looboot where to _ot the tool tor toots)
repairca. his woaid be o typicadl Jou order tor the tuvolroom
ol a prototype cnolre,

The winintutr requi cemasnt Lor anvestuent to cun aa independent
swall rtoelroom wiitlh eboutl .y wviaployces andl worhers ore Und
80,000 Lo JVO0Lw.~  ueh o osum vy guite uebeorable Jor smell-
scale tactocies, but tiiey need 1ocilitires Jor *ool rvegrainding
and ropairs, too. Thuereloere, the toolroom aud tcol maintenance
section of the cencvre sheutd wever be tos small, special im-

portance should be lald on the

faclilitaos not ior o

regulred ool

pvery-iday-iins ,

saws 4p to about TUVO mn dia, 1o

dreasers, for high speed stoeel miclin, cuttar.,

availabil ity of:
. for

planing, Knaove s

regrimding
circular
Limber

ot

i ovariLous




Lypus, Tor carbaae tipped turnirny tvels, ate, i1 only one

ant houbiig wachip s 1F wolaiby B0 6 v v dnaty, it et
Poorbcae iz e Dot AR | ST PRI ST TN I P NS ST civ vy -
20 IS SR IRTEPS K AU EIERS B SN PIFE S R SN el (CRNNNCE FUREES BN
O R L 2 AT SERTRI EAR : t Lile Gt b by i sven e s
il iv LIS PO | [N O L Vot .

diee Wi bl heds an Wl o i Y | bt A N and
vatr s shicn e oot : < i P ' L (Y E

SN B T A N S T LR Y I Lhee i TR TORE I o t
CEGHUC IO o e iy 1 (AR FE S LR O A R (EURE RN L ot
ety ot Lthe toalroon. i Nalaen N FEU UERTY SIUIE B A SRR WS serr U
woas ol ready nent oo, ot i o vt . oot e ©epo Ot
attached Lo the te COQU, Ll o wa b 1o thie o Lt 0 T Ur o
bardenin, of high 5 eed stool ORI b nti, rade ) wi-sula
be sistalled - weli as cquipneat tor hreeing ol cairbil.ce tlps
to carbon steel shat'ts,
o broad aad thorougn Sist ontitt with me. uring and tostin,
facilities =houtd oo Ly overtoo o, Shat dees bt Lelp to
Lnow that "he cutorng e Ve ot NS AN E AP el be 12
degrees if an indigenovs worice L winiao e Lo mcasule 11,

ven 5 compliecatod suttrpurpo 0 owea Lty devies e soappl e
the jocal opervator Lt Coacd pa b cadug o mace e wusl et hiiw
hccessorles with which s Can Wiste o it ] Fieaaci retro v,

In spite ot those watited «11 ple men sty devieces, the looad
workers mtist Le controlled .nug ra-contro! led, apsin and again,
bocauge really tuauxpecieo Giston v ang o rboc, may occut Sven
AT vear < ol Siriots (ee t g, it DR N U L P R T
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Lit develupgdin, cownbarles, coud. aie | tacd by e L s s

P A S FENE DN U S SRR VEE X U SRS NP SPOR R S R SN e N Y T U A
US LG oot L L st pocosibole catian, cpeed.s W cediiclion ol

Lioss cutban,. speec by gl o 0 il iV a0 guad o sepvin
1rfe o o turnar, fooly Loelovd o U0k iy 1 ke, GREY .

A FELE LI Ly, LS 4 oot sa o kT e D e s, o soib o 0a pecial
GRG0V L et v b e oy s c et o are vl saia,
for L ar oo, abid i T e T A L I ST B TS PN N B

gt o1 . A A A T N B N ST RS I R vest ool

BeCUUSe thicy Loditee Yoo cast s 0 peg rhie. . consi o rably and

ia

siaplity toe wori.

o, Prototyye riotuction

e provuctaon ol prototy, o owill b Lie niadln tas's of the

Cuenstoe, but IThore wae bl ab=o Lo a0 i i by - rotoeta, sdonm
Wi e s awadiy e gt Y R I N T A A LI AL A UL AR YL 3
S T TE B TS S O S R PRE TS TR S S S I S . teo~ bty pus -

Chiame, 1wl o1 tal- an ot stoves, Sotner ttiee s deepag tiacnts
belong to tihe cotiire o e served Ly nb.seoplbeoras, thney all
stould gaan profit trom thie covir g laon with the foveign

expelts ol the centre ap ite Jacilaties,

6.1 bgneral

There ~houtu at least be a —malt peanmanent stoaff .n the ceontge,
able to speak one foveirgn Lanege vith whiach the experts

At e clso conversante anhar s o wi bl oner ofilen Le L verious probl e
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as in most dovelopin; countrics higchrr caucation is done

win oa langue e odaiticenal vo the potive one, “his peraer. Lb
statt will otreg s lnber o, b v, Pt ol ressody
Lo Ldve Lipthoo g wedv o e T 1a tosper Yoy g b Lo o worpers
of Lhe paprticoia v Foia i Lo o G 0 Yol .

T ey be cnlled o o vorn cariy staprt on o boty e Lo et tun
whatt pattoern mak i, boginse P aor tae jaronuec tion ot Yool

ool s s devedopiag, “ountoae s Stoviie s Py wo e et to v wi b
serve Ly o presaes Dot oan oreed re e b i ORI R

or (for smali componcii =) ol Loasws wili bo wur advisable.

shie pattoeris sbhotwls e ol e by oo - o0 gk oo b o v hite -
ot ul bl unots o wowo . b b ows T e ol o b s
Lealh wood will Le very ocio, but 1t L oola oo o webi seasoned
to avolid vnwanted wal g, 1l s seasoitad wood cannot be

rechased withiln an aceeptable i -tance ol the ceontre,

wood seasonling olont sthould be ol o 1o 1 tre contro,

Uthar necessuty cqguipont for pattern mecing ace rales,
vernier calipesrs and gaupres oor patiee:n uahors with shrink-
ae allowance,., Most 0y these are oaturally torescen for groy
tren castingsa, but a Lawe outtrt snonld also ve avasiabloe
for aluminiwa castings (larger <t aee jo D need arises,
or ftor patteras Lo be manat cctuored Vor outsde partiles, sole
neasuring devices tor patlierns ot bronze or brags castings

would be an additional advent.a,, e,

o make the contre o success, ood will ol cooperation and
undevstanding must be waantoined on Loth sides. The toroign

sports o should vever oy ot oot taoy P R A I L L TR




where the population has a diffeirent attitude towards labour,
efficiency, social status and monsy, compared to taeir home
country. Arrogaice, nalrow=miniedpess and Loo much ambition
are great handicaps tor .. ruliful covperatron, The same 1is
true for in'igencus vocsorarel ang worhe: . TU dves a somewhat
wron; dmpression if, Puil examcle, o vtrner requires o sweeper
Lo eloan fMrs 1 the because e uhiinks tiot sucl, worio bs beneath

his digunity,

6.2 Production of Components .

After having the licence documents altered suitably to the
conditions ot the country, and atter at least some wmachines
in the centre ar. installed, first trials can be made to pro-

duce components.

6.2.1 tagt Iron Components

Wwhethner a foundry will be attached te the centre or the grey
iron castings wi.l be ordepred trom subsuppliers, depends on
the lo:al conditions and the possibrlities ot the country in
general., .nis was sentioned aiready 1n ocoeptor L. Lspeclially
for enga. i, vontraoetors expeit aavice wil Lu o erafsary,
serving not only the castin,s prouuced for the ceatre, but
also the general production uit the {oundry (or Fovndries)

and other customaers, In tie oginning, the ordered gquantitioes

for the centre will be quite amall, ard 1t will take some

time to satisty all conditions for the castings sueclh as:




~= proper hardi.cgs

- QOd machiic nillty

= No bLiow hoies and pas bubbles

~=- diwens vice vitnin reqgquired tolerances
= CLeall st taces

== thorougnly fettled runner jates and risers.

Insisting on wecting all thicese cond.tionhs moeans an improvement
of all castings of th: cuncerncd toundry whicli practically

serves also otavr undustries in fhe county.

[f at @)l possible, the vastings should be seasoned at least
for some months. ltluis will hurdly ve possible when starting
production in a prototype cenire, as far as it nas its own

foundry. The first castings, =peciallvy it they o not fully
meet requirements, way be 2 ¢d as trial pieces for mact.ining

operations and trial runs with Lools.

Artiticial seasoning cunnot always regioce the natural oging
ol cast 1ron and thus can .ardiy be recowteenved tor a davelon-
ing country. In some places it may be saitavle for mass plo-
duction, if storing costs are high and storing space is

limited,

For most cast iron components of umaciiine tools, the hardness
18 very 1important, _specially the various hardness pgrades of
matehing parts like bed, saddle, cross slide rest, tailstock
and others, sliding one upon the other, must be maintained

correctly. The abrasion suouic be always with parts not in-
{luencing the accuracy of the machine, e.g. the vees of the

bed ol w lathe sbould be hard-r than the matching bearings

ot thie s et b
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The composition of the chorge ror ti:: cupola iz decrsive

for the resnit o too canted coLing . Addisiuinal Macrors

are tiie tinortyoo O N A SRS S A i =nlow,
Cintal L. @ Ll 0 baed e ik g Lo cooobin rote of lhe
Castings in Toe ool ror all thes o oper vioNs Ao woell as
1o mig, «ore wiohdta, sl e conoitioning cnpert advice

will be very helpul.

When machiozng ol too farsast castings boLina, speciul care
spould Le tolken that sore time sbould tpacs between the rough
and the Uinisit waceilili,,, @it Lo Ll ~tiaaasbing (scraping

ot juideways, Voos \‘L’(?.) chhowte e dahie sven baten Hetweoen
these opuerations, inepection= nave Lo oo coerioraes Lo ehikCe
that no shrinFase vl warpid, bas ocecurred. Hiere ts sole
difference beiween wachining 61 cast tron and stoed parts

with ro.ard to tle tceols s well as cuttin, speco anu cooling.
To demonstiate all bLre varicuas operat.sns and to coutrol tilem

are the maln tasks of tie exports attachoed to ihe ceatre.

6.2,.2 Steel Components

A fairly targe group of components in a wachine tool are the
parts manujactured o1 steel of varioun matrial qualities

like shalts, spindies, wheels alud goarta, levors, handles and
aimilar i1tens. Tnesc are meostly wachined out ol ot rulled

or brig st dyawn rounts; otter conponents are waae of sections,

Only a tew ports wil! be Lusced on o dro U in

2 ra

s, 11, 1noa

particular cose, utop ltor i, as Ssmaalinishes vaterials are

unavoiuabile, tihe aupacniloed sarts shodia be i portedc betausg




it generaily dous not pay to heve an own dro, torg L
equipment in thc¢ centre, the guantitiecs Lo be produced arc
too sriall. Neveoviples:, thoere wmoy o the [ onsenibite of
long-term « job codors, tie Caat etad doe e Liab! y explored
beforc planning & cron b0y, L, L0, dli. a1 80 e warnarac tiae

of requiren dics snould Dol wure oL, atu sty Le tThe costs

ol such a projeci.

div tie bepinniag, the couwponsnts to be mae vincu will g ive

the necessary practice to tiie workhers to Loarn how to operatae
the new maciince toois in tlhe centre, Naturally, Lhey should

be conversant alveady wili. the varsous handles, levoers, wheels
and switches of tooeor machines, bul (L will take quite soulo
time to operate s wmachine efticiently. in addition, the wotriers
(as well as the Corecwan) Lave to tearn tow Lo work with modern
measuring «ocvicves like nacrcweators, vernier calipera, limit

suap and plug ganges, Lhread Javves and s on,

Another fiel.d ot leari ing (¢r the worhel's in the centre are
the new tools irporied slong with the macninery ol thie proto-
type contre, Lt is guite o difference wietnei to work with
water-nardened o1 aigh=-<,ece stonl o1 o caivvioe tipped turning
tool, whether to waks vao of o high=raGe ~ing e cut niacliine
tap or ot @ set ol 3 ueoo tags outl 9l Ccoruol, steel, Yosi o
the workers in developing countries are not aware ol the pgood
performance of high-quality tools. They are often handicapped
by the ola and underpowered macilines thev used to worl, with

and the anxiely not to =poil ftoois.

OUn the other hand, one woment oi ipattentioil or a wirrong, wmotion



can crack & valuable
workers of the

should be obLserved:

tonl comipletely.

centre are operating,

Theretore, when the

thheiir machines, 2 aims

—= to ubtilize tuc Sigl pertformance 06 modern tools and
machine toolts at Least to a certain oxtent
= tu be alwavs attentive and watealu! woen the machine
is dw operasion.
Quite g nuuber of modern wov o ooes, teols and weans ol production
are fairly unknown in devetoping industries. This 18 a broad
field for teacaing and information thiough the foreign cxperts.
Whether o s.-1C-opening die hoad for threading is used in tne
production ov copy turning is ecwployed or vertical slotting,
horizontal oorin, or tine-iinishing, gear nobbing or bevel

gear shaping, all tihese opceretions need toedr time to be demon-
strateu reopeat dly aaa taen Lo be Learned by oo 1nd i enous
‘i‘oremen and workers., Ofter toeve are onay o Lew toreign teca-
nicians to trai thaeir locel countesrparits=, ant Drogress will
be slow bercause they cannot be present with all machines at
the same time.

Not all pracnining operationg and necessary production facilit-
ies can bie wmerntioned herg, this wonld be ,nssible ouly if
production drawings woere attuached. That Ls not the purpose

of tnis paper. when

prototy pes with

change gquite 'reguentiy,

be advisable. This 4

.

of

othierr than steel

starting,

inexperieneuc

naturally

the preduction of components for
pevsonnel, situations will

an close supervision will always

also valid for the processing

component s,
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6.2,3 Parts of Non-ierrous Metals

Compared by weight with toe afore mentior d cast iLron and

steel components, tihe sliarve o non-tferrous motal purts in a |
machine tool will be suatl, Loy, -ome earings and buslies,

guideway ledges and perbiaps some Lcars out ol brass or bronwe

and soae aluwminium paris. Leade Le rarely asced. aperation signe-

Plates of aluminiug shiest anc sim lav parts or symbols will

Le woationed under toe bLcading " uboontrocted arts", tronse

and brass castings in developiliy countries are olten better

performed than grey iron castings, bul nuaterial couposicion

wust be checked Cor cach chorge.

For each wmaciining of non-ferrous metal components dif'ferent
rules have to be applied than tor stecl pacts Carbide tipped
tools are norwally not used, high-spred steel anad somotimes
even curbon steel tools will serve the purpose., cutting angles
are others than thosec to ve intaiied tor machining of steel
or cast iron. For fine-finishing oi alwninlium (c-.;;. pPLstons
for combustion engines) diamwond tools may be apiplied but do

hardly arise for machine tool componenis of the type to be

manusractured,

Vor bigh-qualityv bearings mostly 4 special bronze and/or
bearing metal arce nccessary, probably to be imported Too a
long time. As such materials are fairly ecxpohsive (Uu’t;x |

to 2,350 per Ly approx.), oreal care nust L tooen when macnine
1ng Lty and specially waen UVine=inishing is done. These

ditiicult components alsoe reguire ai a acauiacy on assenbly.,
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For reason oi the high material costs it often pays to importl
thick walled lubes as aw atesinl for the boavings. Chips
can he sold to bironze fomdries. Guidoeway ledgos of bronze
are generally Cinished by scraping. a tioreugh crccution ot

lubricatilg grocves shounld alwav. be cvbserved.

The few aluminium parts in o Lachine tool are seldom a "must"
in developin; countries. They wau ot ten Le replaced by galvan-
Lzed or chromiadrr ploatad stee, prata s wily woen b wolsht i
timited, Liont metal bhas to Lo apiil deu . Thy Mo ca Lt renerally
providaes no obstacles, surtacoe quality and resistance Lo clima-

tic conditions are good.

Little use will be made of gravity or pressure die cast cou=
ponents in developing countries, because the high costs of
the permancnt dies are normally not justified Vvor the small
quantitics produced, not to mention tiue high operating cXpenses
of a pressure dle castin. machine. Tuese will cenerally not

be made good by low machiring costs compared with the macnining

costs of sand castings.

Components of lead and similar materials may be omittad here,
they are quite unusual in machine tools. Lf one or the other
part should turn up, the main production process would be

casting or soldering; machininge provides no Jdifticulties, it

can be cut by a knife,
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6.3 Subcontiycted Paitg

Castings werce already wentioned in chapter 6,2.1. As row
material, Jlhiey woulu be subecontrectoa parts too if tiie ceiltre
has no foundry of its own. iirthe: wide f'ields tor suncol-
tracted parts ure: el ctric romaon Mmts Like motors, switcuaes,

contactors, vir.s, eLCc.; clutches, standard components, li-

cence plates .. operation 3y 0ot g ussials compression and
b

injection mouldings, clec “roplated paris and auxiliary materials.

A close contact to pos~ible subconirac: s should be maintained
from the very begiuning. They often Live a4 loct ot ood will

but poor kriowledge, reaay workers but poor tacirlities. fthe

raw material supply is geneval ly as insufficient as the per-

formance of tools. lience, befor. siarting the production, the

centre should always try to stand on two le;rs:

~= negotiations with and advice *o possible subcontractors
~~ 4 to 6 months stock of vital parts, imported in the

beginning 1rom the 1.cencer.

Sometimes it will bo a Lielp when the centre supplics a part-
ieular tool to tiie subcontiictor or takes care that the re-
quired raw material will be available in time, either imported

or supplied by un indigencus factory.

ALl these negotiations an consultations take a lot of patience
and tinme, and sometimes tiiere seems to be noe resulti for Yyidars.,
But frequently, no other wayv 1s possible in developing countries

than to take the burden. National pride, the necessity to



create more workplaces, scarcity of foreign cxchainge may be

a few reasons to wmanutoectuare compuncitts in the country, even
it wils o more e, v, t i alvaysx impressive to say
"whien we started jrodgoecition, 07 U iatecial aud conponente
fadl to De Lwportoa, now aitor 5 years ol .ocal crodustion, im-

ports were reducsd to mere.v 209", Gach a remark will support

tne naticnal prestigce.

Tiue manufacture of electric motors, switciies and so on in the
concerned country is of'ten base! on foreign cooperation. For
this reason, serious Jdimensional difficulties can be expected
only 1if for examplc the centre nas sdopted the metric system
and the electric factory = Lellg establishied a nuuber of years
ago = still works according te the inct: svstem because it is

(or Wus) a Britisn cooperation. But the internacional standarde-

lzation, especially in the wlectric field, is well progressing,

and ditficuitie-s will be cininishing, Basic electric components
produced at an auily -.at: in devi Joping ccuntries are mostly

electric wires, harcly cvor siving troubl:e when purchased frow
local sources. Per sighly loadod wires puasibly the electric

conductivity must be chocied, 16 be ol tus sile side that there

will be no overneatin, wa:a permanently 1o tull load,

Clutches used in wacnine tools arc frequently of such special
types and designs tuat o roplaceoment by otliers or lecal ro=-
duets will be impossible. aAlso, tuey are often produced {rom
a number of special mateirials, and their wanufacture requires

higli skills. Thus, 1t will De advisable in most cases to im=

port the necessary clutchies ror quite som: time,




The most productiive group of subcontrac o Pasts are

standard components<, To mentiow only o cws cnucifriction
bearings, screws, rvts and boli.
valves, vbelts a'i verele Jlas, v vasviie o ls aing ol Ml les,

tools anc tooul factenero, ivev wiil o | onioial.y purchascd

LY the centre, parildy P deader o g partly Uron Leod o none
produccrs. tust.o aer o are vonily il o teeod o carly o within the
COLLTrY, becat.+ L v are Lia o cdloav . AntTIreIeL Lo Lo

particulurly those LUy ol Loois, caiatl e o n ' uai ity
which is nov always easily available in a dovelopin, country,
However, beilng stancasiiged Lo 2lose tolerinecos il over Cha
world, tL: procurenent saounla nol poosLtuae ditricultins. As o
quality test of antifricrion bearings can b aade oaly wtter
assembling the wnole macnine, 14 no cpecin: devices are pro-
vided, caro should 3¢ tulien that only products juiown ol

thelir reliability have been ~hosern.,

Tools and tool fasteners will geinerally oo subcontractiod

parts, also veevelts, [reasc beads andg olho s components nec s-

sary for fthe cowplete outi .t o a wracitine toci, 1t needs
always neggotiations anu compirowlses ta 1ing parts of ifocel
production suited tftor the purpose and tlho requiccd gquality

conditions.

icence plates, opceration siyn plates and siidlar instruetion

plates are enereily of abiminiwg shcet wvitin a thichticoss of

O,4 to 1 mm. wucthor they are produccd Ly engraving, etohing,

a photo-cheniical process or other means, depsnds o the size

of the plates, the guantitiaes required and their exposure to

y WSl ~, llE, Jualthiol heys,




climatic conditi.ons, Machine tools are normally designed

for indoor use, a.d the =ign plates should be as loug lasting
as tiie lifetime oi tie machine, wngraving s mostly not eco-
romical even for small oaantitioes, but sometiwes the only
possibility to ot a vew plates: 2y time, »ince a conple of
years plastic tiransier tubels are in use too. vaich types of

plates and lLabels are used dopelds widcely on the production

facilitics in the vicinity ot tlie centie.

It at all possibic, operatin, sysibols witnout any insaiptions
should v used. Tiey spoula be impres3dive and cleoar so tnhat

no writing is neccssary., Suols will e particularly belpful

in countries where a number of languuages are spohken and not
all workers arce literate. These sywbols are already inter-

nationally standardized to a wive extent.

Compression and injection wouldings of special design are
sometimes used in mochine tool | reduction when large series
can Le solua. Genoccally, thie small numbers of machines producead
in developing countries do not justify the manitacture of
particular woulds or dies tor special coaponents, However,
standard parts Like ball grips, nandles, plugs or others will
surely be made use of, because they uare reguired also for

other products,

rlectro-plating 1is trequently done on o Job order bLase. The
parts ate completely wmacuind 1 the oruoring factory, and
only tie surface finish is done by the outside party (see

chapter 2.5).




The procurement of auxiliary materials like welding rods,
brazing and soldering materials, lubricants, coolants and
such liic is gener:sliy o matter of the purchasce rection of
the centre. But ibhe procuction and design departitents should
render thorough advice, becausc the commercrat stal't ol the
purcinuase sect lon Lias no cxpert Knowlod,e ol sueh types ot

nmiaterial.

In an exceptional case thiere may also be the possibility to
subcontract high-quality parts to an already well establisicd
firm with tree production capacity, e.g. tor the tiuorou ;. turn-~
ing of lead screws or horizontal boring of heoadstoch castings.
But in gencral - if such a2 factory already exists ~ iv will

be too late for the establishment ot a prototype centre. lis
value may be reduced to nearly zoro, because other firms are

more advanced than the centre.,

6.4 Assemnbly

when starting a prototype production, ot all parts will ba
wachined up to the closcst tolerances. But a lot of componeuts
can b¢ saved by thorou:. roworsing and careful asscembly. oo
quality of a wmachirs tool sun be iaprovea considerably i toe
guideways and vees ot c¢.,. wd, saulle, cross slire rest,
tallstock etc. are scraneu.

It is sure that scraping takes a lot of time, and good scrasing
can be done by skilled workers only, but wages in developin,,
countries are mostly not as nigih as those of industrialized

ones, and training is always a must in the beginning of all




production work. Thus the time for scraping exercises is not

wasted.

0t course, all parts have te be inspected before starting the
assembly. Subgroups which can ve asseubled independently,
should be completed at an carly date and sheuld be checlied
before further mounting. sc¢ sabeequenily more and more groups

and parts will wourk togethor properiy.

A3 a matter of fact, the correct functioning of ¢.g. a lathe
will not be intluenced when the hoeigiit of centres is 180,33 mn
instead of the nominal height ot 180 wmm. The proper function-
ing and a good performance depend on the reliable tuning of
the various componcnts, which can mostly be guuranteed by a

thorough assemnbly.

Main problems are the right angles anl the pvarallelity between
the various moving parts of a macnine tool. .. iathe on which
no straight acing 1 pesarble, or o aaliin, aacoln: without
the perpendicular noveament bLotween spingle ana wnee are nearly
useless. These and other tacts ilikce oxact piten of the lead
screw or balancing orf veerolt puileys and gears in a headstoca

2

should be carefully observoed,

some special tusks have to be mentioned: thorough cleaning
of cast irou component-, iaside painting of geuar boxes and
gimilar parts Letore assombly, carctul beating (or Cuoling)
of parts, :if presstits arc to be made, usc of the right lJubric-
ants, clean handling of antitriction bearings, non-scratching

of all sliding faces, use of correct tools for asseubly work,




Spanners, screw drivers and special touvis must be avallable

in correct sizes and propcer conditionz ror tire vork vestormed.
Only if thesce and oteer roler are obscerved, Cinaliy a racnine
in w rking cendition will resuit waiceh Las to bu subjected to

trial runs tor a long time and nmust be tested again and again,

Unly after coumpletion oi als tesis, toae last Cinisa ot the
early prototype wachines can Le pyiven: final clenaning aud
painting. VDegreasing is noce waportant dor a sood painting
tiian anything else, and (Lo painting mast be abso utely waar
and tear resisting. Probabls the first machines asscubled in
thie centre will never be sold bul are ~cow picces. I'his is a
further reason to give thett tiie buest jossible finpisa in paln-

ting.

7. Trainings of Personnel

The training oi Lhe centre's staff was repcatedly mentioned
in para 6 "Prototype Production". Lt nust be coupled clusely
with the begin of utilizing: tae muchines installea in the
centre. Later on, t.c persianent stut’ will be the backbone
for econumical production ot turther prototypesn. The training
0oi the permanent crew cainat o profound caough, taey should
Le carefully selected, and atter orobution tinme tueilr pay
should be above average. In the following, mninly the training

of personnel of the participating {irms way be considered,

The counterparts of tic {oreign caperts should Le anjuged as
soon as the date of arrival of the concerned expert is rixed.
1f possibile, both should start thuelr wori at the centre at

the same time and should worl closely togetnor,
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In most cases this will be better than a tiraining ~ourse of
6 or 12 montus o tire Local countorpart in n toreign country.
pxperience sttows that such a coursce ol cowaterpart engineers
or foremen is not oaly eapeazive Lot ja onerally pool ree
qbrosd are:

sul®ts, e probiows which aedise Qiran, a (raLlodng

== of'ten lanma,e dilvielitios

== separution froo ianiily anc customasy onvironmettbs

== conplaetely different climatic and food conditions

== machin: types and production facilities abroad are

usuaily not used in the home country or the centre.

A training course in a foreign country for a foreman or en-
fineer will be successful only if yousy people, if possible
unmarricd, can be instructed axactly in the line of their fut-
ure employment auod with the sawm sicans of .roduction, .8
licenco asscrbly of relevision sets or manutacture of razor

blaces and so on,

7.1 ersonn:i of Tecimmical Offices and Foremen

This group is a very important one ior tie centre as well os
for participating tirus, oein,, responsiole for progress and
success of the productivil ot vavrious racinines. Lt starts with
thie training of designers and Grafisnien, wostly only one or
two from cach participating iirm, and this should be done by
mcans of a traiuaing coursce in the centre. For this purpose,
at lcast one class room wiih the nccessary facilities should

be provided,




~1
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The duration ot the course of 2 to 3 montis shoull be snufti-
cient and should be similasr to the once wentioned in chaptor
D¢1. The wain purposc 1s the introauction oif valid rules for
preparing technical drawis, s, to maks sure thar all personnel
concerned in the group oi firuy will "gpeah tire sume Lechuical
language". is lon, eg anational standurds, dealing wath drawing
practice, are already avoilable in the country concerned, thay

sthould be usead.

The training of foremen of utiaclhed firms is alvcady more
difficult, to decide upon. It is certain that it will bLe
appreciated to make them conversant witn moderu nachines,

tools and mcasuring equipnent, when they nre ‘rained at the
centre in courses of 4 tec © months duration. ltowever, ot'ten
whien they return to their shops, they can waxke only poour use
of the acquired knowledye due ta the Cact that the new machines,
tools and instruuents thoy bave learasi to work with are not
available with their parent Cirms. In apite of veing a burden
for a small faciousy to delegate a torernan to che troining
course, it would bo very useful rnoo it the swall Tirw could
add soume of the molorn equipacit, which tie toreman has learned

to operate, to ils owi; tacilitics.,

This is naturally not meant for cxpensive and scarcely loaded
machines at the centre, it is meant wore foyr g;ood tools ana
reliable measuring dovices, In excepticnal cases only, after
thorough consultations witih evoryone concweened, all expoensive

addivional macunine should be ordered, after Naving assured

that work will be at hand for a lon; time to teey this machine

running. Too ofien overcapacity in installing of expensive




machinery is observed in developing countriecs.

7.2 Trainings of Adwinistrative Dcisonnel

Not much tiaining wili Lo necessnsy in tois line s in wmost
daveloping countrics desl vors 13 nore appreciated than pract-
ical worll with dirty lwnds 110 the workshops., However, all ad=-
ministrative people of the tecechnical and the comnmercial sections
must be made converzant witii the various forms Jjointly used

in the centre anc the particinating fimz. fhese focus siould

bLe worked out by the cenitrce and introduced to all concoernced.
It should pe a taxzk of the stundare section. v special train-

ing course is not pecessary.

Uften the desk work in 2 small participating firm is carried
oitt by the owner himself o1 2 member of his family. in such
case it will suffice tnat he spoends a couple of deys with

the administration of the centre and takes a set ol Torms home
for tfurther infoimation and referance. The cooperation between
the centre and the firms will bardly be intlucnced bLv other
comiercial or tinancial activities as there arce general ad-

ministration, paymeat ol wages, or income tax.

7.3 Trainings of ¥Froductionn Yersonnel

Thoe productive perscnnel of the participating firms as there
are machine operators, iitters, welders, painters and so on
siiould be trained as rar as possible in tiredir own Worisliops.

There tiey are Jawmiliar witn wacoines and caquirasnl, toey
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reicain in thelr places nnd vithin their Soilics, and it will
always be tuc least czpensive way ol Srailialg, with usually
€OoHC resalts, We.. 1 tacbrosy Uae tTosdnie o0 wo ko 1s should

naturally oo suapeicvisee Lo o ceatre falud capliasizes the dua=

portance of Uorcuen ravning.

tr

If the Loainityg of worl oo waos place satain tho own Taclory,
1t is obviou., rhat L mrean owex!lo oare! oo, ccstoality will he
with the local foraro, trvaine:d at n earltier gate at toae centre.
The performance and qual ity of vwors of nny iactory dopend to

a wide extent on the cxperience an. seilse o! responsibility

of the foremen. Th =y nust be able to train and teach thoelr
worlkers so that thesc are in th position te take over tie

production of components and the amsaenbly of wactiines from

the centre,

There may be exceptions to the (eneral recoimncndations of
training through the own loremen, being sheclial courscs e.g.
for scrapcers, welrltars or pailiters of about two veeks duration
which do not require expoasive macirine.y or equipmclt. Tihese
"refresher" courses arec mecant to upsrode the skills ot certain
sroups of workers and to teach thero thie busrcally necded
theoretical linowlad,e oi L.cir reepocuive trades. The personnel
of the centre must natutrally Lo iiade o wversane wath tails typo

of teaciiin, and training before sucio courses will start,

Particular care should be given to hancling and reading of

all measuring instruments used in production. Rel iable per-

foruance of workers depends to a large extent on their ability




ol correct measuring. 't will not always be possible to make

ses or similar

ase of single purpaose limit snap or plug;
simple equipment. adjustalle jaujes suould boe sct v any case
sy a particulsprly ¢ rained foremen, and 3.0 nust be chieched
Vrcequently that ne disadjgusunen! has taken place, Compli cated
Soasuring exerciscs chouid pe dore alongg with tue assistance
o f the inapuction department. I freguont disasgreemcnts occur

111 o particular casc, the ceatre czhould provide a special

weesuring device as soon as possibleo,

bbasically needed knowledge of nearly ©ll productive workers
as well as tforemen, inspection persounel etc. is the reading
ot drawings. Preparing ot uniform drawings was mentioned al-
ready in chapter 5.1 and 7.1. The practical training and exer-
1tees should bLe done by means of drawvings and blueprints pre-
parxd LYy the centre, boing close to reality. Frequently, the
wo vhers (and also tie draftsmen) bave aifficulties in "traus-
tating” of drawings from tine dJdratting plinane into the three-
dimensional shupe or vice versa, Unly atient and repeated
ractice will be o relitable possivility to overcome this
grublem. If this trouble .s a prevailing one in certain coun-
tries, it must bce tackled witl correspondingly in all lines

«f training.

Transfer of Froduction irom Centre to Participating Firms

4t will take sone time to develop thiz production of tne first
prototype in the centre to a poeint where the performance of

tbe machiine is unobjectionable, and s°rious problems in trans-




ferring the manufacture co the partacipating tirwms will not
arise any more. ALY mater.al guestions tae t be clariiied
beforehaiis, the drawings nmat boe o= lo~da s, coapply b coni-
ponents mugt Lo meC el atod 0 0 LUhes U0 0 L Y sDeciad
tools, Jaga amd tlatard: , moasi.lhia

. VIO Cs 0 ¢l suoulda

aveirlebloe and i reliudly jood v s siig 0Nt Tuits.

when star iy to operate e conare, all cmpilavess ano vorlers
are newcomors, so0 triat as o ruLe o will taic: nore Lime to

transfer the producticvn than 2xpectea in the begiuning., ow-

-
o

1l

ever, one day this s posainle: to o0 couponents manufactured

i 3

by an outside party.

’

el Iransicr of “ouapoLieiit roun-tvlon

No doubt that the basic «hills of machwnin me tal components
to close tolerances must e awalitable with the meubers ol the
participating firims. Sone silwnle components can be made bHy
other partices at o relat:iveoly early Jdatz, but thal will often
coincide with the leaand of e corZee's proavotion departuent
for more work ane more irainin

Cwroeta. ity the traustoer

s
01" couponent procuction saou'ld vt Be siartece too early. eirst
o' all, all parts, suboroup: oG aiti o3 conesvndiy the corroecot

functionir:; of tne wlicle machine spould Mo {horoughly evaluaved

and tested at the contre,

It 1s 0 questicn of the production capacity «i the participut-
: o g . . . . {
ing firas bow far tue machini g of conpon—nts should (or must)

be split. Further consiwcoration pas=st bh. iven to o costs




ol necessary transportatioun. "he vest way will be a comparative-

Ly straight line, c.g. foundry - feti._ing - s¢asoiiin, -

nmachining - dnsvestiorn - alsepnbly; or: vay awaterial store -
i » . ,c Py ] b . . - - . i H

macnining - (lvat toestheill ) - AINLsRLTL] - RUSpeoLlon -

uss mbly ~ testing.

b possiole, ot Gtoast sowe of tao el taoten: stations should
eoare the sane Placed casidcy,, Fettlin o aad & asoning maght
cucrally wooone seateon, tiachinin,, . broocction euws assanbly
osccond ol That saves Loauns;ovtat. o casts, The ideol way
would be to have finaily e proditetion of a partacular wmachine
(components and asa:mbly') in one place, In tiis connceetion,
puttern maling, casting aad scaswning ey be lef't our, castings

Vill e mostly subsuppliod scwiflinished geterial.

All =plitting of thce macuining of cowponents will add to the

cxpenses due tor the production of o jracbine, influencing the
cales price of the ti:nal preduct alwvay: to tie hiph side. Tl.1is
shoula b2 Lept in wind wheon weyia, to bave o participation of

< lovge number of saall or smaliest worksiops in the production

ichedulc of the jrctotype centre.

L) assembly ot Machines

G wessenbly o) tacniace tools spoulc be tinbed closcly with
Lrwocaacalnndingy of Cuin wl it te Ude wdr Uees seivkay asstmoly,

Loobrlig, ang puinitin, bave to LU Loy claer wioen acoine toosa

ar1e produced,

Sormally Lt will be oapensive to cianufacture all coumponents

|
]
3




in a numbe ~ of diiferernt Plnces alway= corroet to reguired

tolerances, un< to sapnly “Dem L1, condornd ty wit; a iixed
time gchod 112 Lo an GoSeRL LY 111 wao e Siie prees oty ot o L-
!

ed in re il

I’_
.

l‘xidf'l.j Toaovis 22l 0 b eimiyrrees Lanaes CainS U4

senerally b possitie only in industroal: 2o countrioes wibtlLoudl
r -

matericl prowvlems, 0r transport o swiiled Llabour dirficultcs.

In countries of the Tioird World rois way of pruduction wmay

be recemntenced oaly 10: scme items regquired in quantitics of
several 10.020 per ycar 01" more; things Droduced {or years
without sezrious alierations like uiarm o seha, radio receivecrs,
amplifiers or simiiar ,;oods=. Lven bicveles o1 Lorries are not

very sitited for this type of spl.t product;on and assemuly.

It cannot at ail be a;pplied 0 a varinety of wacihin: tuools in
quantities of some bundred oer yeur or oven less. l'roblems

like mater ial, cime scheduling, tiransporiation, quality cone
trol and s0 onr are =seiious ane ccolitai cul Hhandicaps in de-

veloping countries. lience, i1 possib.oe the came £l waich s
machining tlie buls of conponents shoulc also be e, aged wiun
the asseubly, tiie besaic e sting,, rewvoriving and {finail painting

of tite machine tools.

To wainta-1 a rejiable quality for a | ong: tiiwe, it may be an
additional oa.aventale 1o have every 10t or 20tn machine, pro-
duced by a participating ¢ irm, thorougzitly tezved at the centireas

This will serve tuc quaiity of workna:sulp a:ad periermance.

The general rule« will always be: productiosi of componcuts,
assembly, testing and painting ns closely tLogotiler as possible

to avoid unneces<ary Crunsportation costs ond delays,




9. Conclugions

The production of prototypes in a centre is not only possible
.

but in a number ol cas.c s alse desirable, giving mprovernent

and additional servicee to exizting Tastories to a wide extoent.

The centre sbould we stalted for o counle ol years with a
witaber oi foveign cxperts beins specialists in varsous fields;
not only necessary for the production oif tue certre and tae
attached firms, but the experts should @#also Le able to help

and ¢uide all viable factories within a relatively wide distance

o1 the centre.

As soon as possible, the forvign experts should be joined by
tihreir loucal cuunterports, tae qualifications, ot viich (and

thetr pay) shoulc be above average oievailin, in the countrys.
Foreigners and counterpart- scould be conversant with one
1dentical language. The counterpaurts have to play 4 vital role
in the fturther training of forencn and workers o!f fthe Uirms
later on participating in tiae manufacture oi wachines, developed

for serial production 1n the prototype contre,

The main purposes ol a prototype cont.e should be:

-~= to uevelop nachines and similar compliceted ovods for
serial prouducticn in the attached {irms without
troubling these tniough material-, tool-, fixture-
and sales pionicms

-- to render tocinicai advice and se.vices wiich are
otherwili,: not available, not only .o participating

but te all! firws 5 th vicinity of the centre




=« to0 improve the qualitv of goods produccd and per=-
formance of workmanstiip as ffar as possible in ull facto-

rie:s os=slking for expert hely,

10. {ecomendatione

Out of the nforegoirn, notes, recommendations can ecasily be
evaloeated. o rnvuioer 51 wpecaal service- snould be establighoed
in thie contre, i ing advico Lo all Ly aa the teini iy,
whethior thiey are participaulin: in the progect or aot. Thes e
spuciul service: are nat (rally varving {rom case to case, but

the following depur trent s deserve alwayvs sertous consideration:

== gtandardization
-= materialJ testing
-« heat treatment
-- pattern making
-~ foundry (ies)
-= tooiroon:

-= alectru—y.lating

- (cooper‘a tive ) purchiase.

Standardization is by far not only a matter of the centre hbut
shoulu be considered always i:r. a national fraumework; utimost
preference should be giver to a cluse linkage to the improving

international s«ctandards, wiich choudd Le auopted, it possible.

Very important are testin, fucilities ror mat:riaib, espacislly
for neat-treatable steel. 1’ developling countries have a

heavy demand for dies, tuols, Jjigs and tixtures. They are




machined with a considerabic arnount of time and skill, but
often it is rot known how to harden the steel, or the speci=-
firations upplicd are incorrect. The only reliable way out

i3 cieciirn Lhe compositlion oil Loe steel before heat-treatmeoent,
LIS g Yredaun Lo have naterial teeting and heat-treatment

factlities close to; ethor,

co1 a0 rwunber of coaponents 14w Ll b neessgary to hoeve thew
atcolutely cracklvec, to aveid hour crecks causod by macuining,
a3 well as hardening craces a''ter ncat-treatment. Yor this

rarpose, a magnetic ocrack cdetector will Lo desirable,

Pattern maxing nas been nientioned algseady, it is a very lu-
portant trade 1n countries startin:; towards industrial develop=
ment, and needs lupiovement. Prequently a wood seasoning plant
ty grot qualified wvoou {for patterns wiil be viry usetul. Ylhether
a toundry 1s attaclicd to the centre o, not, erxnert advice for
nprovement of castaiigs shiotld be avaiable at the centre for

yulte some time,

special tools, jigs and fixtures arc neccssary for s«rial pro-
ductaion all over tune world. Hut the lnow-how of designing these
iteina and of production rocessos are equally smportant,
Spectralists in these Uields uust be with tae centre for a
lon,, tiwe. An cxpert Yor o o n the toolroon Ll

It provably

»
e replaced vavlicor i o caoert L ol e Gidnor becavse yoears

0 practical shop Yicor o Dcrionee Lo e alLpusition for

dusigning reliable special touls, Jios and finturcs.

eSO e ot -




A large stocic of tool stee!l sbonl-l always b llapt to be able

to serve alsu ocher parties. e, incdine of tools requires fre-
i -
guent superviston. Tue vocietion facslttiss in th toolroom

sliould not e Tuo NarIow Lo Serve lse outiidde tartiog Qe
I ¢

wati puncihing ana drawin, ¢ ies ane odhie ©oocquipliont,

Advice in clestio=platin: ot e vaddalide at Ll cavtre, o
purchasing the uecessary oo npiteals gx voll a3 Jor Jaxing the
technicul vatye for o good perfociiance of Who jobs. fmportant

are cleanliness and waste water purification.

The purcuas. sectiun siioula work coojerctively for all parti-
cipating firms. Materials, suxiliary weeterials, components and
tools are more easily puarcnhase! by the centre, c3pecially it

they have to be imported, tiwn by each individual menber fira.
in a number of [ laces, + eantral store will be advisable. Cone-

tracts witn subsuppl. oy should 210 be mace Uy the vantre,
A few further recoumcnrlations wmav firal y o riven:

- the internationatly valid classificat_on of woods of
ali kinag (tor loport and ex,ort «tatistics) suoould be
used as svon as pos-1hle

~= & falrly lar,e ,rou, ol developin countries iLs using

tiie wng lisie langrege as teachan, riociun Jor teconical

and higher education, nut has adoptia tac notric measus =
ing system., As tecunical 1nstruct.oun bools from LUoA and

Great Britain are available :n plenty, but may ais.cad

due to the inc. system still upplied in these countries,

these books should be translated for the actric sy stoen,
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-- the prototync centre r.ust be able to develop own

macinines wi thort obtaining licrases afteir some vears of
experience sl trainin,,, L o eare st oce talcou tliat
the machines are salezbic in the market

prototypc centres gliould not ULe installed for the pro-
duction of simple poods and not r"or specialized items.
They are not ret recotacnded 1 places wieoe onlv one
or no foundry at ail coxists (processing of metal goods

is not sufficiently developed).
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