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I f i*»      the     v'«*,t     is-.- #l i i.f» i ? ,.       mm      in      t     • * ,   . > : \ - , ¡, | .        fu,      w'l»«'!»    r> * pttll.*** ft     - 
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t'tttt i j' ,   lit»   m»iiii   mxp* lisliiui'i'*   tit* ini',: 



»«   latid   «rid  tmlld.ltif,« 

• «-   muchi»« tv    ..«Mu   t'**»:t»>ry    oijuípweiit 

«-   im ti »i     »itt,;   v i » ti   too i H   .>t   al '    June* 

--       OÍ!   if        »'Jill   »Ti«   ?» 1- 

-*      Ift  ¡¡ti II»' III ! |íl <"íi t 

«-   Aptin    vñu i <  in,,    win-   %)i'   t rrinsiu. i t¡*f ion 

«••*    powt i   ,   *,i i •»!•,   HI> wc r.i( ,** i   fei    ;'hoi» ; 

• —    i o.t J    > .¡ii'i / « • i   rali'   c «. rnii c t i  >r .-. 

irfhftH   stjrt. m¿    Li..-   ••••».t-i'p,    L:I.    r,  .iiinit,,   exi-ens'^   can   bt? 

«itiwatt.u    .«lily,     i lier   i. ufi    t»*>   i -»i». • •init; s t \   iiü.i.¡str»i    fruì»   _s''••>•' 

tt>    Jl'Ul     sh*"tl        .llfíifj       I lili ..'      •.   \¡n-|    ICUV-    , <U(        *.!•     i!<TfJ¡iSf. l'y     i'H'i:*"' 

tttuit    t>t>   i*u ,tJ*f«*i       i ir   »•»•   wt 1 1   i.«-•    1 ri'i|ii*MH    pi ohiiMis   .¡bout    pa>- 

siint ,    ti    i ti«   iniii.n     tfi'íity    i?    ri«  t  nut iiPi-1   claaily   ont>uf;h. 

*fh*    iaj'or t ;»ri t   r*»< ui , •> t\(    »» \ ;>• jisr s     u • : 

--   mglft i,iU     linei.    Ditte»!   and   auxiliary   materials) 

--   salttri»'*   «íi¡;  WH*'.»« 

--   rwi'ùir»,    • }i.ii i    jiüi't-»,   ti'int-'iiiinct 

- —   pow«r   and    water      oat,mapt . on 

--   mot«*r   vel'.i» it.-'     .>j*«-r,-; t i*>n 

-—   ttctmica i    ¡¡il*   ^"lierai   adm im •.(.ration 

--   foreign  «xper^    » ;uu s t I y   to   be   «put   between   sponsoring 

an«!    rícetving   ,/1 v»j ium;iit ) 

--   äBprwciati on . 

Ali   thwHt»    and  -   deppiui iiif.   on  the   particular ens«   - many otiior 

point*   should   be   iltseussed    and    estimai,•,!   as thorough J y   as 

possible   wiit'ii   l.iivuif»    tic    inLi'iit  • on   i t<    .Mart •••   ¡-i'ili.ty;^   e»*n*ro 

on    the   ¡just 5   <>1'     I oí" i fii   •   ..opera*   wm. 
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* •**    Urbanization   of  a   Prototype   Contro 

A   prototype    ctntrc   is    ^or.swn-it  a   mixture   !iotwwi;ii   ,-<   factory 

o/*  genera!    J ayout ,   H   coo¡'(;rauvt    (uir^üi 0<;   »í.eioty   nr,<)   a 

technical   trainin-    in s t ». ¡ ut ion ,    . ;, 1j tu-, ic L:u,    .1   .-on.-; une .-    vide 

raille    oi   oitiof  eutci', ri-.i,    J_ü   „   •.. t- vo J. • • ¡  in,     uc rn<.r ry .     .cc:ornirif..ly, 

tee   oi'í7ani'¿v.. t j on    v, j'   t.   v     0::iti(-   SJUOUUI    nut   o...    :;.u.     n-..rri»«.-.'.   Tuo 

tua in   lines   V.L'.J   .-iwny.-s    Le: 

--   «Joaiíí'i   ui!¡jt  i-i,¡.iont. 

— production   .iepaj.-Ciiio.it 

 tl'aiuiiï;    (..(• ¿..aiLiUOMit 

— ¿ííiora ¡   aui'iinis t/-a tioj i . 

A   sales   or,;c»j)iza c i.oii   will   not  be   -iea.lt    vitü   boro,    there   are 

too  Many pò ss Ibi.!. i 1.1.-    ¿n ui-veiopin,    eountri»s. 

The most  important   snodivi a ici h  nay  be-   mentioned   ,-; ¿  follows: 

— 3 tanda rill/.a t ion 

— tool   aefiii'ii,    iuoirouu!,    tool   maint (.-mince 

— produc don    planum,; 

-- material   tKstin;-;- 

--   stores 

— packing and   despatch 

— auxiliary  units. 

"'•-  organization   of  the   cmtre   {ami  partly   also  of   the   parti- 

cipating  lirias J   is   an    important   question  when  a   prototype 

contre    i«  decidc-.i    u¡,on .    it    -houh     he   «•;, rein Uy d.i pciissed   and 

planned.   i'bscurL t Les   ano   Mistakes    in   ! ,»:   ¡.J annuii-;    ¡Un^u    aro 

the main reasons   oi'  endlos   tllacussionr    later   after   the   centre 
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tu established. 

2.       Karket   Research 

it   is    a   ba-4i<;  pr » .m:i i» 1 r   -   Lrn'on»     i i, ta* odnr i n      a   nc\,   product   - 

tliat     tlie   1 i-.l'st   MCiiey     frhoala    lie    ;,;>«. ;>L    ,T   iMti'.'l   J'!'s(!arcli' 

i-or   lan,e   j.r&jecCb,   this   car   • <.ni> t1 v.o .-•   bo      iran-aa!   b;     puoi to 

tenders,   Uut   ..o    Iiavc    market   JVS..-.î!'.-.I     •-.arrice   out    by   .-     ¡orexia 

company will  oftni  IK;    vnrv   e.\|>.-nsiv.-    for   ..   «h;vr1 «'pi-ti    country. 

A   further   handle a¡. w x I i   fri:.;u.mtly  lit-    Un.-   n.exfi-ri-nc'    ui    the 

foreign re search urn   wxtli   Lo« .al   conditions,    ux>   country,    the 

peopLe,   c limóte    etc. 

It  is   more   advisable    for   tuo uuveiopinü  country   wLsiixn<¿-   to 

improve   its   industry    lu  havo  a   few   i'orei(ia   exerts  of   various 

specialize HUMS ,    stovrn/j   i'nra    Longer   p"r i cd   in   tuo   country, 

thus   mainili*,  a    better-   i now] sMp.o    of   in<, i^triui lotion    pos-siu- 

ilitxes  and   iulatd    fields    Ilk-     unpurt   oí   Materials,     súlos 

market,   lat-our   conditions,    transport    f ru;i ! I tie.s ,    etc. 

These   few   experts  r.an   and    .-aiouLo   g > vc   a   • alnable   training   to 

thoir   coun t.-rpa r ts   am!   ^l.i'L.   riusi   o I'    Mio    li-lc    ns  wvlL   ¡IH 

desk   work   can   d cunt I e&r.ly   >K   " .*«-• outaa.   i»i    rosid'üit   P"r .äonne 1 , 

but   guidance and   ¡supervision  ¡>y    tli"    foreign   experta   is   highly 

recommended.   Lt   ;nny    be   possible    to   replace   treni   by   local 

staff   alter some  years. 

One   of  the   moat    serious   obstacle« hindering  often  a   reliable 

market  research    is   the  non-  or    ^caitr -ava i. 1 abi 1 .i ty   of    statistica J 

datu .   Many   countries,   bei i i/j   mei e pena «ni.   only   since   o     few 

yaax-3 ,   do    not    h a vu    any   cl.« ta ,   ... r    Inv-    stirila   coil «M   :   io,;,   dula 
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about   import   fiíiíiru.'j,    :.Miisura¡ition,   rofiistra t ion   of   existing 

factories,    etc.    only   ri.a:cntlv.    .u-.tport   fx^r.'o   muy   be   available 

onl>    at   tu«.;    ¡. 1;-       •;  of    m.try    u f"   .•-.oods,    .fi.f,iir"s   ,»¡«out   existing 

l'attorie s   may   bo   ij-nri ;>n 1 a t, .>d    -'or   In-;    rer> s.,ti;i ,   and   mostly 

tiloso   and    otner    n;"iT":'   ;• : e    *iov.    rompí • > i «    nt    all. 

Tv,-o   other   Uiff icuit. i es   nave-    Le   bs   .,íOü fionod : 

--   a   correct   c ) ;i;;:¡ i fica t, Lou   of  ,;0o(i; ,   v,j!.r<!   on   an   inter- 

national    ba.sis,    is   'iitiieo   noi   available   <>i'   bau   been 

intrüduceu   only   receutly,    and   l\fe'urt?d   of   prcviourt   year» 

are   bas«!   on  other   classifications,   uenco   both   cannot 

be   compared 

--   handling'   and   registration   of   im-   and    exported  Roods 

is   done   by   ¡ er«.oiaio I    witiiout   any   ;pa< tLc.al   ¡aio'.v ledt;e 

of   the   goods,    Lfiport.,   ait     cumini,   i roi.i   a   variety   of 

foreign   countries,    ijiJ Is    of   l.:di.n¿;   muJ   all    etiler 

shippin;;   ducniue-nl -    arc   mosUy   r.ot   written   in   the   mother 

iflnguane   of   , !.•»    i ss u»-i n,v    country   -   al:    together   adding 

to    the   confusioi     itistcui!    oi   c i v i rit;   pruper   classifications. 

iienco,   if"   ever   possible,    ali    available   data   should   be    cross- 

checked   before    taking   fchoiu    sor   ¿.ranted. 

2. 1      Which   Machines   anel   Types   Are  Kequired 

Many   countries   with   problems,   as   how   to   improve   the   economy 

and   industrialization   try    to   have   a   somewhat   "planned   economy". 

iVo   doubt    that   all   pians,    whether  for   -¡ ,   r_>   or  even   7   years 

ahead,   contain   considerable   errors.   Adjustments   and   corrections 
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from  year   to   year  can  only  be   emphasize-i. 

Dut   in   spite   «if   MIC-SS   pi nus   be 1 ruí  mesti y   ..ncorroct,    contaiuiu, 

soiiietJim'd   even   luex       v» iát.u i'-amí    tuai:   reliable    f'ru.i.i,    they   .«h..w 

at    lease    tli      tread    of   ima:s t r LUì t.'/. -t ¡o„   ur.u   rive   r,   <u,t = me 

for   tiit   yours    to   -vr,,.. .     ;. i     if,   ijuitu   a   u : • i crcre.     whether   Cue 

plan   urc-as   on.,   or   f.... re   oi    tue    iolluwliu,   i'-JeLdy    f.-r    i.upvuveuieii , : 

--   oducabion 

 trai.ai.ort   i'arilitics   LULO   roadf ,   railways,   ha rbmu .-3 ,   «'te. 

— agrieul Curii 

— textile   industry 

    electricity   prortuctioi    and   distribution 

— mining 

— heavy   industry 

--   nation.1 L   del enee 

— medium   or   aula i L-¡r>cale   industries. 

Only   if   promotion   t.-f   meen un   or   yin a ll-sca lo   industries   is   to 

be   emphasized   in   the   c;u rent   or   next   pian   piriud,   a   further 

upgrading   oi'   macuin«;    tuoi   f.>.rduc t i »i.   car;   '»••    1.UOJ. id   upon,   en- 

cause   11.   is   quite   a   0 : l'J'erenco   whether   a   bulk    fd;ar<-   oi'   the 

national   income   will   be   spent   on   upgrading   of   education, 

agriculture,    transport    t'acUitUü-,   defence   or   metal   industries. 

When   trying   to  upgrade   ¡MO tal    industries,   only   a   ¡datively 

small   number   oi'   rie ve loo i.n/,   i...umtr • ..-s   u i Ì. I    be    in   Mit-   positon 

to   promote   both,    heavy    and   medium   or   .si la 1 1 ~.ca J e    i nd u:  l. r íes . 

in   this   connection,   heavy    Lixlustry   may    be   understood   a*   the 

steel   and   pig   iron   producine   indu« try,    starting   wi.tri   mining 

of   iron   ore,   coal,    etc.   and   processing   oi'   same,    "»l"t(:i-',liv 
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mining   oi'   iron   oro   or  coal   can  be   a   foreign   exchange   earning 

industry   without   ;_•;.! v i r.?j   consideration   to    tuo   own  processiti;;, 

industrio s . 

if   this    it;   airoaoy   dont-,     uit    follow i n(,   iui-.chi.no   tools   arc 

basically   rut acri   in   nil   ue veioj.>in¿;   conn bi xvr> : 

--   power   Hacksaws 

--   drilling  muco ino s 

— lathes 

— shaping   machines 

--   mi 11 in,";   machines 

— mainte naneo   machines   (bench   and   pedostral   (jrinders, 

tool   and   cutter   yriitüorü,   etc.) 

.Surface   and   circular  c'rnnlni;';   macu ine s   aj'c   also  necessary, 

but  mostly   already   lii^h^rade   machine    >OO]ò,    required    m 

smaller   number's   and   requirin,;   • or   ran-Lr   production   nicher 

skills»    bot Lei'  ¡.i'furi!Ji'i:i;;    lay t ruinen'o   and   -   a1,    least    som«    - 

hitsh-^rsde   matei lals.    Broacolug  machines   and   others   may   be 

left   out   aito    Lo   iris   o onn<; e t i on   from   i<'«-,il   proMue t ion   Tor 

reasons   oí'   <; i.ft'iuii.LL   tool   , :.» ¡ n leuaace   and   I"   mL;  only   suitable 

Tor  rea L   t.aa.s   produe t x on.    in   the    fi r fri    inst.mce,    tliey   aro 

not   recommended   tor   production   in   proto type   contres,   but   are 

well   sui tod    to   be   iianufticturod   after   a   couple   of   years   of 

yuccet-st'uL   ox. per.LO nee . 

one mor« critical point for selecting machines to be produced 

in a prototype centre is tho sta^o of development in the con- 

cerned   country.   AH   far   as,    for  example,    power  hacksaws   or 
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drilling machines are already produced by one or inn re firm«, 

they yhoulcl bo oi.it ttul froiu the pi o¿, ì-.inmi''' . t »lor s im ', un- 

to crear, e uniiocr^sarv coupe l,it .i on ; but. e.i r-, • l i: ! ! y s.-le.;-. od 

advice for imp^-ovome!. t of inai ily .im1 o.: i . : • • , • ut'-c oan hi'.hjy 

be roeoiwiieiibod to Liu.' hu;vj ..'lit. ¡. if v • .-i: i ••, - a .-.«.in.i... a. Dial, t ; 

pi O CO ty ¿u> r.(!'!l.ro wi ¡, i b>- :;tnLiV<« v;«.'Co ."o: i '; ¡ i > ,- f ; t.:i:i!'¡ít;l.\i: 

and   exp<; rts . 

Componen e.-:-   oi'   .iauai'i    o«'  .:nu.;.u;.:   >.• Lzc   (.an  iv-.-iu.-r.« I ly    no   i in i a- 

I'acturwii   i'.H.ir..»   t*ájj «y    t:ia¡>    \    «'y    t., tiv < -   "¡   • -.    .u.   >  11 *j.: ; >., : on    u <• 

miniature-    part;:-   fui1   l'i.^tuiinu.s,    o te.   wai. <;:i   <«<>   not   ..ri.sn 

in   the   proposed   typ.;   of  .:;<-•(•.)• Lue   looj r-, 

For   tilis   l'öascu   it    is   at. vi i-aiulo,    to   :-, t-, « f • 1-    n    production   WU til 

the    amali   typt; «s   of   so tee r vi   i,i;<e u ín< s   a.-    lut;,-,   a.-.   .-fi.vo.ral.    sl/r 

of   the   same   K ¡.mi   .shall   tu;    à>ro< : ur.o«i   .   r.j'.u.il !y.     i t   •., i 1 I    ¡_><- 

easier   l'or   pat* oui   uiul.iii^,    'ranspor 

ponents   and   yssemblv. 

.1    h .' it'! I nw:   o I    r oi'i- 

Aftör having  ^Hined   (.'Xp-rieiica,    the   next   biffer   ni/.e   should 

be   started. 

Out   of   the   foj egoin'i   tic;   main   criteria   emerge: 

—   for   prototype   production   only   nach i ne.s   sbollici   be 

selected   which   are   at   pr« ¡dt-iit   not   manni actured   in   the 

country 

—-   only   machines    should   be   selected   which   can   bo   .sold   in 

sufficient   quantities  during   a   numlmr   of   years 

--  a   start   should   be   mad«   in   ¿onerai,   with   the   smaller  or 

smallest   type   of   selected   machines. 
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2'2     mmuinti. nor   /»»y  and  iuuif!»   i>ea;i»d 

Wn«n  having  c J ar 11 led   th.*   qiiustion   chicli   inurbine   typr»*  aro 

required   for   a   i.üti-nlf.r   coaiUy,    tu.«   »utuiv    r.eniniui   ut    tuest» 

machinr a    s.:    ut    *i.i.>il.,,r     im^TL ,nw,       n   <• n-     r-.uni ,    '.loüuctioti 

will   i or   «i    l>jiit,    t ihi.     u<     iiui'.iru   due    i>-   i   i<-      at     -ul l'i e > mi t 

auppiy   ol*    |!iaii l'.'   ..ni !• , La!   ;   n,o>    ¡.ion   OJ     • k i • I »»ci    fabour,    of, 

tho   oti'f;!'   ham' ,   ,1    i'.-iiriy    iir   •     M',í,¡¡,.-:    o i    ri.t,.u:'     t ....(•• I *.   und 

(iro'iuctLoii   mach.' nu ..    • n   .h-*. o I . •,-i nc;   « ••   mri   -.•-,   .  .   »   , omf,   ìlio 

for   a   coni[)!ir.1Uv.'i\     Un.,    tj;,,.    ,,.    t    ,•   yon i  .     i,ic    Utter   Koi.ut 

is    simply   explained   nut   not    alwuvs   a aproo i «ted : 

— a   number   ui"   machín••-,   iü   put   up   in   teciniicul   centres, 

universities   er,c.    t <>r   tj-nining   purposes   only,   nonce 

being   unprocJur.'ivH   ¡aartio.il l,    üu-    y oar   round 

— most   i'cicturit -•   l'or   products   ui'   ¿.-ruerai   rorri iremen t 

were   -   in   the    pi aim ¡n,-   .- tn,;<     -    [¡un    out    for   the 

possible   ua \i uuui   demain!.     ! hi ,    ¡in orotic ii    uutput   ia 

haiupr-red   by   lack   ,f   pa.rehos ¡ a, :   power   oi*   th.-   population, 

delayed   tmpply   oí    required  «tuali)i-d   raw   material», 

non-ava i. lability   of   sail lición t   skilled    Labour,    in- 

efficient   sales   or^anizuthm 

--   flirtile r   inefficiency   of   many   machine   tools   is   enforced 

by   misaine;   sparo   part.--,,    irregular   supply   oí   electricity, 

unreliable   maintenance   and   non-avaiJ ability  of   additional 

tools   for   other   product». 



Ali   this   ahowh   ri early   thui     t »u*   planned   r.i|i««' 1 tv   shyiiln 

hardly     ini    un     ti'i.     r t 1 p, 1 ití •» t      , Mi.>,     ;  idlliii¡   proilio-t     <ii    1   ' (•• tir»* IH 

nr«   ¡nwfiy •   eia   IT     l<<   t.ti«>    irutp    t'':>n    L I \ > > ,•    *•. •    i.ovfij-    i '¡« 

pOdSihle   nui \ î l'iuii;   u .»uií.iüí . 

A   minimum   ol      >   antut i »u -,   ¡<-»»'   , .•«••duc'-imi   »¡'di r     .!K^Ií<I   U«   n,,id<' 

luic,   butt- i     j.'-   u    n^iiii; iiv   n.     I-',    ii'.u,'  i»rit*!i   unon   i.'i'ifi       «-i   « 

repeated   eli  ï      iH,;    tit»     i/,,!   ,     i.   , .     -,.1-     u,l   .;.»•    i.v.'i-.,il     ,."i"i ¡f I   :<>.i 

capacity ,    tho    v.ir • «M >       i    *.'. .    ti"   ,u-  n  ..,      i * t   -, j «»,,••       ,   fu<- 

SaiïS     hl.il'k-   t ulvi      t   .:••     i   '    I      -'     .     1 !  !,.        p; 

It   has   soinet iwos   .- -.niwu   tliuf
t    wnei<   ,¡   <inv t.»': o¡»i iif,   counnv   h«; . 

passed    ,i   curtain   .sta¡',o   oí    induatrtHli/nt ;on,     it   ha*   rncniviM 

an   unexpected    ímpetus,     nul   ;. ì !     plum in,,    t i(;tiii.'i   wor-'   ->v--i- 

thrown,    II*   that   iiap¡>«jirá   .¡rut   n«ed    i r i v     ,    ¡it.-r»»    i .   ,ilw,iv«.    tn<- 

possibility   to   work  overtime    or   tu   nap«) it   -,I>UIA   UIV" fitly 

needed   material   by   ali,    tu   rullili    m  une \poc l»*d l y   in^li   u«*- 

Biand. 

Tlie   future   demand    can   be   in; I uenci'd   con* i derubi y   by   ¡'t'iduHl 

improvement   of   quality   and   pe rforman« -«•   oi   th**   machin« j »    by 

bx'oadeninp,   tlio   supply   of   accessor it>»   uni   bv   k. op in;;   a   ready 

stock   of   «pare   parts    uid   weai    .uui    to.ir   outts.    KVHII   ult»r    It» 

years,    eparr»   part-,   should   be    . •v,i t i ,tl.\ »«   ciiily,    i h í .«t.   nhou Id 

not   be   overlook««!   wlno;   ori.tnn /, in^;   tin-   ,•« od -•><• t .on.    m   isdur <> 

the   costs   of    »pare   part«    : t\    sUhl   ,    ,ilt-  riti   m:»   •«!     tin     pro- 

duced   machi, ne s   -ihouhJ   lo    ilm:>'    only   wli-.n    : i>;il I y   n« •• «« s.s.i t >    or 

when   giving   a    true    Lmpj oVHIJIMI L    ni'    \im   pm ojriH.nir«.-    or   tjiuility 

oi'   those   maciiin«:., . 

1 
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»»    long   A«   It    tu   iu,t   -tir«    r.tmt    .*   mihlmiii«   r, f    u«   %,     J«»   «,,F.lin|(( 

••»r   >»»«u    r,.,î»    hv    ««.hi,    ti.-y    . .,..i»i«l    ...  t   »,«.   ,   .l!Wá,,,,,»,.¡    |,,r   „ 

f    III» <t|o| I   t   (I    >« *    , 

t      ,  f     MM y    r i v     in,     I i, 

\  «»il l      o i      .1      i   «•• 

• i i (•    i; - • »   , ; t» 

I 

i*    «fj.i M» st     v.. <    ..   t>¡ ».     It.;», ¿'ti 

"•!» •   '    mm'Uliirii 

•••••    »ut I y    .iv »i J - 

1 «Hi,-,»' , 

'' * J     *'#j-tiuH«».i.é.i^ . iim 

No   produrt»,,!,   .,••    |..r**,M,t   r«r,   «ui    „ituout    to   clv,i0   cooper- 

ation,    in   .i.v^iu,,,.«!   ,-.,uiitrt«M   notw^i.   tin-    vorio.,«    industrie», 

thitir   HAt'-ii-.i'    ,ind   Hiit»-'»|»j-» i- i «, ,    ,.|lt.    m   ,it.«v 

t*« t w##tn    thn    I or... I     I .-,,- to 

I lu*;   count ri « a 

i »>«.-.   at- s   Mtl,M    ti,..;,-   io''etl;n    l.c-nce 

.»mm   or    ioipt.it.;   .   of   Kn.-w-:tow,    n... : » i  . ., 

ment,    A   «:umj. I *« t ». i y    «i« 

.    toxi »,   ,j ¡ni    «(¡ni p- 

•oi-nté,;ii.».i    i.Hlnr,     x *    nox;i,|.iys    pract- 

imJiy    urttinnfHl.!,-     •<„.    CHT    novi     y«    r-   ot......,„i«.d . 

A   ruiifh   br,^k~,¡, w,.   u¡   I«,^MMO   ,uoì    i n„H,cUun   show«   tbi 

foMotrtrif,   Uatit        ,»„j   «u\iiirtJi    l L»*-ai 

Mu if»   1.xn^d 

-- pH t t«; i ,<     I'IHI. l H( 

-- Joiauliy    Hit«!     t'tttt 1.3 ni* 

— »«ciiiiiii^   m nú   fi n l .¿li nig 

— h^fit    t r«« t un-ut 

-- «J «c tro-pi „ r Ul(l, 

-"• u «t«i»mb 1 y 

— «SH.-iiibly   .„ui  mounting  of  «X«ctrAu«l   components 



mm   |M«ltàrt#    «n*l   di »inich 

Ausai t,.ry     *»* 

-«   «í(»«i( ti   •-, ri.*    «i,»!,il.:,'tM 'allais 

--      tO<-|     -i'-'f   .  •;,      -     'OiiJl'UtU    -     tuoi     IM,' iiit«i»,«nc 

-»*•    Pia '   ' t  i .¡ i      * < 

-"»   proti-i- 

ïi • 

i i -.nu ,i 

'irt;i-.i .-i» l        UH     Clil-.I.JIlMIts 

..i-  1    i'..-!«    -      ui'.forir?  i s   -    tool H   - --    stille    v< i-i . «-.    io, 

^par««   ¡utt t   < 

--       *»«i*í«í      I)j|'1dilli
,„;   timi 

--     tìtStltórnl      Uílíi'tiii.-, tj'T titlll , 

Ther«   are   so   m««ny   possiol I i t le.«   of   coopurutiou   that   it   is 

impossible    to   ineriti.m   ti:*--;   ail.   'Di,;    coopération   dopoiuîs   wiiîoly 

on   tue    s.tnte   oî    NCVII^IîCI!    io   I,,I.-   • onotty.     ,   roui.tr-'   wn-jr- 

rirt   oi"   only   une    on.-t.    Lro.«    •'oumi ry    vsi>  i,,,    i r<   i-, j-'.iîy   in    i.-i- 

position   to   develop   ,i   iiiucinm-    i.ool    i n<Uu; t,ry.    in   r«   minber   oj 

countries,   «uou^b   Jounir.os   aro   von- in(;(   but    î he     -.-ri wiutanro 

of  pattern  makuif. ,    forming   ano    c.i.sti'v;    t ;-,   poor,   otj.cr   oo-taoles 

are   electro-pla ti i¿,   heat   tryati^-a   and   materia   testing. 

Thus,    diso   in   these   lines   «Xpert   utivire    should   bu   available 

with   the  prototype   oentr.-.   The   Vol lowing  out? in«   r,ivos   a 

sample   oí'  a   possible   cooperation: 

2.3.1      Permanent   uopartmoiit   of   the   prototype   centre   should   be: 

— design  and   s t.'iridarci J za t.1 on 

--   pattern  mai. in^   and   pattern   repair 

— tool   design   -   toolroom   -   tool   maintenance 

— material    testing   -   •     it    'reatmont 
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--  purehäHC  oí' material.; ,   componi ut«   t*nd   tooiî; 

--   spare   parts   ator»-. 

,'.'),;_'     'liti-    iuLl'Muii,   jobs    i)'(i   'it-'j- ¡r it vu t.-i   -   us   u    rtlle   -   cari 

oc   trìiii.st'mi'f'i    i- t   tin-   ,i.i)'t i e'i pat • :if.   j'ir UH   wii-smi    ¡¡"riuiif. 

:i o'tjif'u.' : 

--   i tac a mina,   ann   f In.1.:>:. J U- 

-•-   urst-Liiüf.    ai;«;     lou'itiî:..    o;     f. I oc i. J' i f¡t ì    camion., fts 

—    paiutl'i , 

 pi.; ••í. ¡ ¡if. 

tur  rnariii :• iiu, ,    ".1 n i. sii i.n<;   ci ^   '*••.•] L   aa   . • „-; .«K> m b L y   it    .:.-;   naturally 

a H.-.-i «it'll    liiut    '-ìli.-;   UííC(- s <íI j       rat 1 I iti'.'.-   ar'   ; vail ;• u.-. <•   witJ:    t'nv 

parti cipa t^u,,   fir.i   or   1,1;, t,    a I    lo.is,.,    ¡ : J .-.   lin.;   w.i.i.L   .'".   ruariy 

to   purciiaso    lin-   i,.^;iii;;   it. ;:•.-..    'r\hc   SHüü   a'.'as   ,-\<>O<I    ¡"or   paint- 

ing   .Mid    si'rav   p;ui. t ui¿; ,   :>ti-i   pack_n:     t'-H.'uroi..   uts. 

The  (.f/ieral   adni .i a it. tivi ' Lou   :>h.o«iLd   in   al!    cii.its.i)';   independent, 

l'or  t'tie   centri,'   a.s   well   as   tor   tac   .i-rtuci    \"Lr<u.      -ach   aas   its 

own   structure,   Admin i ;-. tra t j va   outlines,   a. ru   valid    for   all   of 

tiiom,   but   tlio   administrative   vor);   loi'  a   number   oí  firms   cannot 

bo   done   by   a   centre. 

2.3.3     ''•   decision   for   other  departments   ¡must   be   found   for  each 

particular   case.   These  departments   ar«: 

--   foundry   and   fettlinfi; 

—   eleetro-pl a tin¿; 
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--  production   planning, 

— .-torin,;   oí   raw  uatura ais   und   ooiniioia-ntí, 

— sales   ano   ácrvic»;   ai (1ani /.¿ „ i on . 

Tile   suujfcn.    i..,m,;ry   ;,u¡!   • • u<,: f j o - ¡..j..-« t. j U)     ,r:   a.-o», r..i.om*.|   in 

Cí.aater    P..;.    •i';,-    .L.H!-;,!:.!:    ;,Mí.T       -    ,, .,    •;>,.,,,     ...;j.     lf;3n.. 

un«!   rtilat-fl     íO.MIU^,, :..,   ,,¡,    .    .,,e..-rii •«;   -   s   ,. ,!u   ,..,-    %v   ,;aI.    ,   hy 

Uio   centi-.    Arte-     .....    •i.i,ii;v,l-   r.'     ^íi-u^r    ..o    te   pill-iCj,. 

c.t.Ul{,    i  UTIH,     sul.o-    .: -: „Ubl.ü-.iil -•    sa..-,t    :>.     ;.-:dt.-    iu    •„•••.••:>.     (•.':,.•!.•    ;-jv- 

calcul, ttiori ,    uui   t¡>.,    ¡>ri.c>-   c .i-.-. • , .; t. ,_¡>n   ,, t-    ,.„..   ...,,..;,.   ... ,, ,..,.,_. 

Will,   not    b,.    ini/1 aonecd    :,rri:,',;]j     Ly     .¡¡---o    "i . ji; . i . ¡.«<. i :. . 

^morally,    the   o ve .-ii.iatts   of   si,;, L j.   ¿in.-   ar«,   u!WtJv   tn.m   t.ionc 

cí   tlití   CRn tj " »   ¡»"noy    l<!írex    work in,-    ::i,..-    „an    uè   cuiu^.n.atcd. 

TííO   time   schcuuliug   altor   the   transfer   ¡.,u3t   bo   n^ou^tcü 

between   the   centra   ana   tuo   par t io..¡>a t lnr   ï ; m» . 

Storine   of   raw  notorial«   ana   oo,.,i •«„<>(ll ,„   .j,,,,,],   ,,n   tu,.,   ,,,!tll.,.•,]. 

availability   ol    material?   i.<:   ti..-   country,   i or<-fVn   exenan-o 

sources   are    on-n   lirait, d,    and    t !o   ,ian/:,r   ,,i   Mac':    ur   /-.ray 

market   exists,   in   eus-:    r.»»   part i e J.aa t: uir-   i i m., s   are   nut   too 

far   away   from   the   centro   and    trans; <rt   ootid i :. i nn.-i   .n-.-   i air, 

a   centrai   store   at   tlio   oo.:^-«.   -   nï()   iw    Lllol    „t.,ol   mui   tool-   - 

is   lìLway.s   rocouiaondeu. 

Host   important   tur   the    industry   o i'   a   d.veJopj.u,    country   aro 

weLl   functioning   sales   orfani za t.i„rld.    ./hythor   the   ¡.¡uf   will 

be   promoted   by   a   privato   or   a   ..uverjmio;. t   cm.iwany   uep^nus   on 

the   already   o.vutin,,   nos»ibii L t j...s.    A   .ovo.nnom,   o r, „niv, . t i on 

13   "»ostly   somewhat    slow   and   clumsy   in   action,     .omo   .UHIìIMTS 

are   uninterested   anu  do   not   hav«   the   nece^ary   know-now,    but 



-     18     - 

it   can   oj'erute   on  a   non-^roiit   ba«a.   A   ¡ni vain   company   is 

.v«ijiurai ly   more   vivid   and   inni a    interestod   ui   «aLe   than   in 

service,    tla-v   Viant   to   J.LíIí.H    ¡u'oui 

'' • '*      i-.u cal L t v; 

Hi«   selection   oi'   a   ruit ibie   place   ior   the   pro totyjv-   r.vntre 

i s   '.fn-T.-i I J y   (ione   ve ars   ne lore    it    Vcüi'ts   ope rr. \. in;, ,   ¡n •nev , 

in    In it,   anstaue«,   on Ly    fcbe    luruunn   «f   tnu    nrus   ^.-»r t J C tu« t .LUí, 

liityr   on   in   the   ¡itonurt   on   ot    ti....   w.i'it'. J   ¡;;e enine ;>   eun   be   dis- 

cus y vd. 

Normally,    the   centre    rdiouid   nrwide   a   number   vi"   services   tn 

other   industriéis   in    í he   ne t .-.nuourhood .    1 bore fé-re ,   the   centre 

should   be    somewhat   enti ally    í»cat.u   with   ri'^.ra    to   other 

iiictories,   e.r..   on   t. K    compound   OJ'   an    industria1    estate   or 

(as   called   in   <  .her   cou», tri-.-s )    i ndus I:r i a i   area. 

in  juost   'JcvidüjiLit,,   otnu.tiM.tis,    railway   connections   are   poor. 

The   amount   oi   tj ans porteo   ,;on<3s   cannot   ne    compared   wltti   the 

nU(je    transportation    t.i.-i  ..     ><t   -.i« ve l ort-.,    pl.ac    s.    ia-uce ,    cure 

should   he    taken   wh,'i   of. i   vt.|i(.    , ,,r i i e i oa t ».n,-;    'ir.iK    in.. I    road 

connection;,   and    i.eiot'auo«      ! J ib. s-    oro   ai:>a.i>    avuii.it-lo    and 

serviceable,     -.oi.ie    t »ans (». ¡ t a t, ¡ • a   voi:,    is   r:oc¡ .-ìJ.IIT   at.    icdftt 

once   a   w*»«k,    an.I   •..n»fi'K-ü,i.:k-,    by    tel'-anon^    ni 1,109t   dai I,-.    Jf 

road   connection^   a: e    ¡inservi C«-M hi o   îor   .-,am«-   iiumth«*   01    tL«;   year 

due   to   hoav>    rain,,   o-   other   /ciisun.',   a 1 to rn.. l i ve s   should    be 

considered    in   da«-   tiuie. 
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2 ' 5     jtoasibl« ...Subcontractor»   and   Auxiliary   .i'orkshon_f 

On*-   main   g«-nnp   i i'   the    iul'iwntr,„>i;)f,   w.'i      -*•    c¡ n^ L<i« ¡>;d 

ii'sx-e,     Lilt   louiulrio,  .    Cjst    i,   ,n    l'omini i o s   ;,..<:.!.i   .-.vis'     i il   a 

country   wh< n    -• t..n-t. u¡,     ..   tiu'ch-M'    i.w.l.    ¡-r...    .<:,  :<;n.    it    ¡ •>   a 

question   of     tb<;r   ,,, • t,,,,,-» •:    ,.,.,• i    Mie   <:M.íJU>    ui    Mi.-ir   ua -itla^.-: , 

wn.tii    r   t,-ev   e; ti   bei,,:,;,,.    fi.(lln... .-, :•:• t •-,   . ••••   tu.-    ;>• ntnty ¡-"     ;;ii1rn 

airi    ±t A   j.roduc t , on . 

Sonii'tiuiHS   i      oay ,-   to   ha v.»     ;   1'oun.i.iy   »i'   \ts   own   i:i    i i¡o   pro,.«- 

typo    cer.i.re   wiUi   h.Mt!-ri     .• -,ml   cot,;u laoiWMf;    »•• M: j ;.,. • n t,    ove;>.f«ao 

erano,    scalo   1er   tj.orout;:-.   w. i-fchrn,-,   ^ f   ,.;.,-.    irm.,    scrap,    ooL- 

ami   addition.';,    -or*   oiyiii-   oven,    u>ttliu-,   '.u;¡   •;,   nardne^s 

tester,   rito,   i-oí    tr.'irrü,     pirpuscs,    »'.i.is   w.   ;. i.   «quipped   iouaory 

luay   ho    v.iluahl«   u'.-o.    .-u:.    :     *-i   i....-.-  i y   .   ¡.    U—   rontr«    wouiu 

also   be:   ¿i   .^tírLou-,   -o'jpi  i i t Í <. ¡ •    t ••>   ii*.,.rj    ,     P  t w.      on.s. 

ior    the   impruvor..:;.t   r.P    luca    ; • .un.: j M- .,-    ' I    would    :»>   becl.-r    to 

heve    thtun   c,w-    sur)!,.nir -c tor«   ;ou.   -    >r    arai   whi r   ncefv-nury   -   to 

give    thew   «i-ert.   anvic«   rn   tir.>    t'mMi   nr-dc 1.    As   m< n t j.oin- d 

already,   pattern   in;uii¡(.   and   ma i ntrnan. .•   sl,.|.|i;l   L-..-   carneo   out 

centrally   at   rim   rentra.       uvir«   i.«-   <•,,•••: ia i i v   valu.'blr    1 f   ;, 

Local    firm   want;,   to   buy   new   cqu i pm*• n ¡ .    imi    m   i.^acy   all 

other   cases,   help   wiLJ    tv-    a perire .to Le •:!   also:    in   hifiniitg, 

drying   oí    cores,    .sana   rond i t t ou i ut>:,    c .DOO-, i t. i on   of   the-   charge 

l'or   tlie   cupola,    ncouoi.i. c 1    i '•• v i, L in;, ,   on-.. 

To   a    small    »«xtent,    nio<tuc»-r-   o'"   non-l t rruut.    <a;-;tiit(-s   can 

become   also   .^ubsupp I n- r.s    I.,    im    ci'iitr-   ,,.ni    tbe   pa rt Loipa tnv; 

•a'- '< ! >>*•    *: u o i -    .ri      |     ...; >      ,M|     ¡ r,    ,-,   i ., t i \. »• ¡ \ fi ri.is ,    ¡i(iwc vc t ,    i, 
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small numbers, there will harlly be a buiiiiu- •• -=s To.' a J urn 1 n ¡ .um 

dio caá wÍJi,.íh . i erinaja ut úu. s ìT" too cxi":ns i. ve i'oi' the HUí a 11 

quant.it iv .-;   rc^uvoti    for   ut,, e ¡, in-,    t<»,l.     >rof:uc (, ¡ v<n    in   rio ve Loping 

countr.í e s-. .   <"iie   exempt Lou   may 

hundios,    iianu   wl.t'H.s,    nar.iv   ;.> I'••..«.• s       :c 

tanúnro   cüiriDi.i-iits    J.ii:e 

.11>': tro-, 'i ít tin¿i'    i.t-    anot'ei    s.¡.i4< -ili;      -o l'   iu'lv-.s tria 1.   ¡<ro<iuctiou, 

often   rione   by   3uücoi; trac toi's .    * u   e.eubt    that   a   •U'.urib'vr   of   iiU',1;*' 

firm-j,    e . ¿;-.   ficyc.le    ' ,\o ' url.-s ,    ^'ou JO •• r-i   oí    ¡ix, :i.   >_u;<i;.t;y 

awitchf?,    v.in:   acce •"? sor.L-.: :••.   -'ira    SCI   . a I ,    op*:,'a te   m.    taoir   own, 

somet LI •'.' s   fully   ai t OJ.I.¡ t? <• ,   e Leo fc ro-p i a l '. :\"    p i.,;i;t -¡ ,   ¡••"tt.^ni; 

the   bo3t   performance   .it   .r •',-. -on,! L>i • :    ¡>i. jrt-s.    .->'  i    í-KíSC   piant.s 

aro   exjJ«'-r. o-ivu ,    subject    to   lat'i'ii'u! t.?-'.s     <a»     It     ì .ick   o •"   t boron,7;h 

rii-u.ntonan.ee,   auf.!   are   norua] l.y   not     .¡ixi.'-¡     í ••  :    ., ucii ene    fool 

componen 1;s . 

As   a   job,   eloc tro-p Lu tinj,   can   ¡Tactically   be   .started   In   a 

siuuil   washln^isp   with   on«   or   r. wo   itorb;rs.    bur   to   ¿vet   ,-.   good 

job   done ,    J  things   ar"   nlv/nys   absolutely   necessary: 

— c!ioroi!(;ii   rseJi-otioi'.   of   chemi c;* 1 s 

— —   cleanliness 

— adjustment   oí'   o J ce tri cal   tinta   to   the   job   perforinoci. 

For   some   eleetro-p la tiup;   wnr'M   «•.;,.   chromium   plating,   a 

correct   neutralization   of   i;¡Hti;   w;ui;r   is   .m   ,-ioaitioual   ne- 

cessity   to   nvoL:l   ,iois"U in.-*,   of   cirini i:if:,   water    in   tin?-   vicinity, 

however,    in  any   case   o ! er tro-p I .-..< t i n¿;   of   machine   tool   com- 

ponents    i •-*   a   typical.   Job    t •   be   v i i < » in '.«cl   t.\    ,i    ¡s ai.contrac to r. 
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Other   su, contractuel   units   cou.a   ovi'iicu.ii ly   lu;   j»;ur   bt x<*. s 

und   tuottìiK-   wíití.;1 -, .    !>i,t    r,in  ,.r   oroii u< f. i 1...1    1-,   ,.     !"•• 1. ri y    snplit->L   c 

ated   job,    i,0'..(uii'iiil.   um;,  t 11   ...ut   t-.v¿->:.u¿» i.v      ...,JC> n •   ,-> ,    t* /   ,E1 

SK-ills    auu     Luc 'J"'JU|,!IJ Y   i:i,i .i. ¡; L.( i.rt«..!    t.;.o,->.     .   tien,     1  ont      !,,• v:it..rul, 

JJlUI     -l'/rLlU: Iki   ,    od.     1..   e t   ;*..-,   iJ'y,  . ¡iiOii.'. 'y     'ili  i  y     ;.     '  •" v:     ;.  .   ;/r,:viy    ,'-,(.; — 

vuoeed   a« vti.1 0(>:i t.».,-;   i. •-..»    .IL;   ....•.,   i.e., /e    :3UJI    .   v,,!..,!,.    ¡   1 e tv ..• le s .     liic 

other    :   ciüiuci-.-,   ,.u't-    .--.-j. i   ¡or   tt-    .uiit orr    t.1.-   ,,«.ar   L,>:,.<•>   t r   to 

prouucrf   tuoni   \iin*i    oti.u, .-. !    ¿.er:.,   ii -i   '..}./    ,\ «.    1 i;.'   coni.'   i, 

wli;CTflC    UOturi,     switr'u;   .-, ,     c .M.,   M>?; f •:• t -,     ,   i „i L ; • • s    ¡iH'    UiH)i..nr 

rroup to Lr- in'ouum •< i uy -nix .iiitrar>!o- s. . úiii,'iur _ roi-,- i oiil< 

üe atanüfini compon«; at.;, j Li-. . nanu I «..-.s , pjns, t.- ,>!•»• ¡un- , screws, 

ñuta, ote. but Jt always dorenus on t.'o ;: ta'^- ni' u,: ve lopnien.1 

of the concerned country, wliütnci' these and otwr items like 

paint.s, iubricüntü , V-Oelts, Äa:ow ,» '..-»«ses, ••*",•:. .;re iiirectjy 

purchased frow the indimi ao turers toron,;ii rncir .-alej OIVíHHí /.- 

ations   or   throui;li    importe r-,. 

3»        Licence  Document^ 

It  cannot   be  recommended   to   start   the   production   of  any   type 

of  machine   tool^   in   ;i   devt-lopin,;   country   from   the   very 

beginning,    i.e.   with   an   own,    n»w   desici,   .-ven   il*   i. t   wiii   bo 

possible   to   hire   an   experienced   ¡náceme    tool   de    i^nc-r   as 

head   of   the   design   department   ul    the   prutor.ypi    contre,    too 

much   timo   would   bo    was I.e.1    and     too   :unuy    CJI.üICH.H    lor   mistakes 

would   be   incorporaron   in   the   orafi s   oí'    t   new   mao.iui"   ,iml    its 

prototypes,    ik-nri;,    a    atari,   c 1     .-,    ,-ro to í ;> ,.»•    centi        -aiouJd    only 

be   made   wilii   mactiiiiCM   knovn    for    'f;,;'.«    1 or-    t:n;i r    reiJijb!f 

porJ'01 malice   and    se r v j < - ,» i, • .      ma1'! y. 
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3« 1      Source  of   hiconce   .Documents 

A   number   ui    prototype   C-IHIT.-.   nre   i • riowri   tu    bo   .«pon sored   by 

au   ini.iusr.ri  <>    country   a .s   a   t roani < .• ]     i .-¿s, i :. 1: . roo    project    to 

the   (!<'veio¡.uji¿-    country.     Li;    -air,)   «as/,     ta<-       •mrre    o I.'   licence 

documents   may   bu   íxirví.cy   ñ. x-u'    too   ^ panser > n,,   country.   This 

dm   easily   be    understood   ano:    a ; a -re c ta t <>ú , 

ihe   main   ^robinir   wo ua    j¡.,,y   a^i^e    i',   that   tie   j nans i.ry   ox    the 

sponsoring;   roan try    -,:<, ri, s   ,,cconii¡',',    »a>    e,e    Lach- .5 y , torn ,   and 

tiie   roce iving   cuiuît.ry   ^u,   ,'üüpiou    t t,._    ¡i.-Lrir   ,iu u tuninp   syst^i 

or   vice   versa-    ine;;   or   metric   •.ystein-   uav«   naturaily   notning 

to   do  with   the   qua Li tv   er   a   product,    but   troy      art    pitto 

different   to    handle.   ,va   a  metter   of   lac t.,    tin:    lucí   sy.-.tem   is 

much  more   complica Lud   than   t ho   ¡netrio   ucnsuriii,.;   .-system,   and 

the   frenerai   treno   j*   towards    the   iru-tric   one. 

Tiie   most    important   reason   that   the   two   main   countries   con- 

versant   with    tuo   ine1:   av; tern   -   Groat   or i t a in   and   the   U.S.A.    - 

have   not   yet   changed   tin.-ir  m -a surin;.   yvstei.¡f   «ru    the   exorbitant 

costs   involved   wLlli   a   swit":i-(pv(-:r.    Ho;,    ihrs    "no t-hnvin<;- 

ctiarif;ed-iu»-Lo-now"    sliuiih'   HO 1    - ,-.   a   r.o.suu   for   a   developing 

country   not   to   adapt   t:-.<*   mo trie    .system   as   curly   a «=   possible. 

Already   at   the   initial    sta^e ,   only   soni«   drawings   and   measuring 

instruments   must   be   exchanged.   The   moie    i ridu.s trxa 1 i/a tion   has 

taken   piace,    the   moro   !-xperr.iVt    -.m   i<xci,an;;p   will   borome, 

If   there    is   no    iponsoi  ; iwr   foreign   (;üvcn«ii.iit,    t li e re   wilL 

always   be   the    climic   to    i 1 od    a    licencer   oit. he i-   by   private 

Investors   abroad   t-r    throur.h    ,• o..» ,>e r , t i ,,-«   wjt.t.   t:n>    aoonoinic 
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section of the embassy oí' an industrialized country. 

The receiving country should not expect to ^pt the licence 

document* freo of cliargo. No doubt, the actual costs of tue 

documents should be paid l'or .aid probably ul:a, ìOUì»; royalty 

will, ue due when production LS to start, ibis mu ;; t bo m-go- 

tiatod and should be the lower, *dm older the type of machine^) 

to bo produced in the centri» will ue, 

3« 2  Volume of Licence Documents 

The complete production documents should be given  by the 

licencer to the following extent: 

— one set of transparency copies of all component, ßroup 

and assembly drawings 

-- two sets oi' blue prints of -ame drawing:» 

— one set of blue prints of all required special tools, 

Jigs and fixtures, measuring' devices, etc. 

-- for items of before .uent i oued croup of whicn drawings 

are not available, one black and white photo of postcard 

size; for bulky fixtures some more views of various 

aspects should u<. supplied 

— one set oi prints of ali production papers like lists 

of materials, working plans, time calculations and list 

of required tools, jigs and fixtures and copies of all 

particular product! en instructions 

— one set of copies of all standards mentioned in the 

production papers 

— short description of all required machin« tool» with 
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main dimensions  and  d. ta  about  required  power,   rpm, 

floor   space,   etc. 

k .        Adaptation   to   Local  Pondit torta 

before   starting  a   prototype   j.>rodncLion   i;i   tit«   centre,   the 

prepaiatory   work   is   of   ;{r ifit   iiapo rtanr.« „    It   would   harulv    oe 

possible    to   fiivt:   blue   ;inni;'   oi     the    rcconily   obtained   ïcans- 

jiarcncy   d raw ¡ n,<. s   into    Lip:   i.urkhl.on:., t.o   a.iP   ,v   p ro.l t ,o 1 ititi   orPf:" 

of   -   w L J 1    .say   -    r)   ¡irototy1,'!.:   ::iaciuiv.;í    uiu¡    i.o   wr .. !    l'or   a    rcuson- 

ablo   result,    lief orahanP ,   noarty   uii   documenti-    must   be   adaptod 

to   the   local   condition.-.,   to    tuo   possibilities   ol    the   contre 

as   well   as   to   the   production   facilitila   of   the   participating 

firm«. 

**• "*     Materials 

Generally,   the   lists   of  materials   for   products   of   European 

firms   pnov;   a   variety   of  material   qualities   and   dimensions   as 

retjiured   for   the   unsi,   economical   production   of   fairly   luige 

sories.    ¡''or   rounds   e.g.   di as   oí    Uo-U'.-l- '(;>- 1H-30-5.5-6Ü-03   etc. 

are   shown,   mostly   all.   for   one   a nei   ti io âi.5"ii- quality   o i'   ma tortai, 

and   all   diameters   aro   easily   available   í'rom   the   salo«   organiz- 

ations   of   tiie   steel    rollale;   m JUS   lu      uropi1,   or   othar   places. 

The   same   is    ti*uc     i'ur   ti¡e   various   steol   qu.iiUies:    -~Jt3'''   -   ¿t37   - 

^t^»2   -   iltjO   -   H):.1   -   ..t60   -   .it'/U,    Unir   P¡ ovia I. ion.;   and    thu 

low   alloy   steels   or   high   quality   tool   s¡ f. o o i .•• .     Lu   exceptional 

case    ,   material   of   a   particular   .size   arai   quality   is   required 

only   in   a   quantity   of   a   few    100   grammo s   per  machine   or   oven 

1 e s s . 
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it   ia   inpossible   to   kov],   such   n   üUU'íV  «r   \ or ton...    t,i L... r I ;i 1 a 

ill     til«      Stol't!     0 J'     .1      I'l'Otdtj   |i'i     lil   IHtV      i    :     .1       ;•'*•• i,     ,i>.,        Coan'iS. 

il"   sten!    t'l'Otliic«: i <-,    ,n<í    rollìi,      uii-s     «i <•    a I r- a<t\    .iv.i!,, ,1  • 

in.   the    country,     Lhüsi.   v/ij i    iniv     -   ac;.>.<.)'•  ,    to    L ,.     iicnniiu    - 

thuir    citai ly   i i • ' r i t¡. • >. :    |I¡'(Ií,III'1. u>i¡    , <i-i,y i . ¡,I,I,í- ,    si ,,•• i 11 » ci.    ¡i, rrtt.i    ! -, 

for  months   jl¡:¡¡ü,    J'aun   t.n-     J.-^I   i i » ...     ,,,.,    ,   .,[.    i<>JU,"!   »t<<M 

material   tjust   he   ..<i „ us t->.' ,    ., •     ,'ar   a.--   ,.<>...?. j... i ,:• ,    u>    tía    .-i.it- i iu 

avail all--   .Lit   ti-v   r.jin.L: v. 

.•latería Is   to   no    iujtu i.(vj   .t.if.í i M Oìì.I î ¡y   ...us      even   ht    i,«,rc-   car.'. 

<uLly    seloc Lfi.t .     it   w.   M    nfu-u    take;   6   V,Uì,:-:   or   some t : < i" s   ,-iar- 

from   clurifyiir,   HU   orü^<-   unti]    tito   i.ioi .-j i a .i    L.-.   a vs ¡ 1 r. »jl ••    in 

the   own   store.    often   it   ua y M      O   clioo-r-   a    -»it, ;.tl.y    !-<-tt.   o 

quality   wMou   ui;.i y   on L v   1,..    ,-,    (<--w   cuniN/k,-;   ;i.«rf.   ,.x ¡.a ¡is i v.     i )i.«n 

the   cij.ecti»er   on o .    Tat    aovan. i.ti. ,».- >.   (.u«y   \a   ...  it< i    wo •.,,,tr\ I i rv 

or   easier   neat   tUMtuieni   or   ii.üa.r   o t», u>i . .».on   •..•a.;«   l-.-it — 

haru.iiu.-ti   or   t>.   ^.c-iara 1 1 y   l-...it.,-!-    ¡orl't.M:   nc-.      a.¡al i t i.ui.;    ior 

non-forrous   nurt,   Í-     aia   al.,    r  i,... la- y , ,, ; .    •,;••     ,i>   «.l.(.r   ana   m a 

bo   v¿-, luotl   at   ,i   Of>.i'),."sJ.i.-a"   ¡,,       )     va!. 

Thus   tho   treaa   in   auo;>t LII,<;    tao   naturi.-iL«    to   iociii   comi xlions 

should   be: 

—   not  move   quai».t.io-i   ox   material,   than   absolutely   non- h *ary 

--   reduction   oi*   raw  m... tor j.a 1    s i-¿o.s   of   VìTUHI'.   qualities 

as   fur   a.H   possible 

--   order   qutmtitios   should   not   lie   too   suit* i 1 
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«•«•pin/;   tfitjdt«   [H"|'¡,B   in   min",   ordering*   and   - t.ock   i-, oppili.-,   ot 

i ..i turi * í •-   w¡l.    ti'i   :-ia>l"   r.i«i"r   can« u i •• r ibJ \ .    í K.-   " ísadv. «iit.'t :;e 

.....jit ly    ••ii,;l-.'lv     ti,,   -i    cor!,,,   *r-'    si.rx' t. n>:   M   '.i-ro   n.'Ciiini .;, 

o      ,.    iti   M.   into    arcano i,,    out    aro     i,;.   n.ost í i.       -      W   .   »   , i.l V t 

(      i     ..ut. 

-, í -M •> 13 a*- 

i. m L* t * r Ir«'«! iv   not  ••«   that   une     bft   uí"   cu na-;   o t'   r» 1 

•* lv«i»a urti -    iti",'»i !f)r,i (J    j.i,    ti,r    i« :   'dm, i, t í.n    , ;   aiía-,     -. ' • ' U I (.i    b< 

"í'i'i****   ;l •*    't*    '    ,,?    fí   "    ''   ''f»r''   '•• n>'!!i'   ' i •** •   iíí",c.'Vfr,    together 

»itíi   t; *     |.iii'.lud    on    iii'iMiti    >n\f, ,    •!;...-.<'    ....,-..;i-f-   can   be   a   ¡juiüe- 

t in*,    only.     -!.tn.,ir<l       ata    ivi'l.ibl¡-    >••   a I •unit. an~.<v    m    .-L-'i    in- 

(Ui»í. ! í.ii t/.i   :    ' i»,in* i  «•-•-'•,     o,'    <t.c   >. a    'i    -,i;;.     »i     tao    si ,ii".'turtl 

•fctnm   «i    a    ,.fi> i <'t y ¡>M   <*Jii'r»:   wi li    o-     a    caro fui    s. 1 ceti un 

aU  l     lililí   l«nl   I,       *.» :       t!,f     a"  . '.  ' ,j|, I tj     ;. L   .¡tu   >! . I *-• . 

v .liwt i«     » »    .a«   ,i ' i    'i\<. r    t   »-   ..-o: ,u    ss    tv    ,i>t   mo i-e   arid  mora 

inl.Mi.  .tii.n.a  I-    v <i fi    -i ano u     •»    in    »'...• trinst "~ ia L I t'.od   coun- 

11 ; «tf* ,    kla.'ü   «    n   min    i »    a ..pr«*o .... • e      o y    tho   ti. ve t <> p La,;   ;ia t i onts. 

• i*     th»it>     •..• I „l Iti!.I »• a '-     -   ¡a'     „ >'p 1 |   ,(¡i' M      l     ii'i'ÜO-r     • . í"     iiin^lM^L'di 

t m« i í     ,ir«-   n>> rr»;,¡     ¡ v    i a»    ; r<iii -, I .-. ;, i ¡ n   'ii n le   lues,    it    is   of 

wiia.it    iiapTluüCfl    iron   w.¡t:i.   'ountr\     tío    ;,io '    1    uí*   stiiuuaras 

util    t»e    inl.«ii   .>v«-*j ,    i  i I'M   .«    atar.,    i:-.   a.J.r<-aiy   uta'''o   WJ tli    a 

ftíimlitisL/iilion   urf('iiu?at   on   m   a   developing   country ,   ¡;nd 

thw   prototyi e   centre    MíIOULIí    ü»'   oi^er   to    ne carao   a   mewbor   oí' 

the   ui'f^nJ'/.i tjon. 

1 ft©   m«in   purpose   oí    a   -jtamuird   «section   within   the   contre   is   - 

in   ein«*»   r.utjp«.'ra t i un   wito   lu •   <t. si,-.i   ilo    ., ¡ trioMit to   f«eì"Ot 
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out   of   the   innumerable   possibili Lio ,'.   t.í,.   Oí'  m,! on im-    screws 

the   few   oi   which   tilt-    cciitrfc   mis   alfiliated   factor*---    snouU 

make    uae   of.    bur h   -,..    M'H'CLIDI;   I-     i   luu.s L   .  ••   ion,.,   at;   t.h.->re   are 

for   screws   nunn:w]¡;.i t 

— 12   o j"   ::Ií»í'¡>   ',. 11 c i'in \    L'lí.á   , fu'-it. ,.n., 

— 1U   oi-  mo i c-   aic.uio»! Ts   \,i>:ily    : I em   .   $   i.,.«    ilo) 

--   iiior.j   tivrn   1 ';   u : i. i • ¡'t.-jii    ¡.»«M. in:,    {in   ••»:•.«•''«•   i  v n -rim^o ) 

— :.'.ü   oj-  mure   -i i. f •     reni,   t'ora-,     . f   i •.^>..i.s,    'üiüi.-,,    .¡tc. 

— v.'irions   :.<\r\uc:    Lr^úiuctn,   i > ••>.•- si • > i L i f .i.e-i , 

giving   for   screws   onl,    nor-,    vh;m    :ov,-rnJ    1'.).0u(<   dü'fereufc 

items   if   all   possibilities   ar«   niara    n.-.«   .»f.   Only   a    fraction 

of   1 v   in   number   of   all    s tunda i\i i/.eu    screws   will   s^rvr    the 

centre   aid   t¡«e    -onnected   firma. 

The   sui tab IH   selection   oí    Lue   Jiily    .really   nccnsary    screws 

(and   naturally   .iL'.o   of   ot;,er   standardized   iteuis    like   wtahera, 

nuts,    pina,    circi i pò,    o^.l   is   ore    ¡r,:r, -, -,e   oí    a    standard 

boction   within   thu    protntype   cciitie,    uno   ottici    V;JS   already 

mentioned:   material   classification   ano   selection   of   stock 

sizes. 

A   further   broad   field   of   ti.e   .stüiidan1    .-¡cet, ¡on   .ire    tools,   l'or 

the   centre   as   well   as   l'or   participating   i irían.    l"h i ,-.    requires 

a   close   cooperation   with   the   producción   fíe¡> irlineut ,    because' 

even   a   good   tool   .¡peciali.se   can   turr.ly   rover   j]'i    f^lds,   as 

ther«   are:   drilling   ann   boring,    reaming,    Lappi.n,,    turning, 

planing,    grinc'lng ,    broaching.,   ¿earing,    iljing,    fine    finishing,   fete 
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ÍÜÜO  and   moro   lìLt'i'orent   tooi.s   are   probably  wanted   by   tn<;    pro- 

duction   department   l'or   t.,o.ir   york;    Lia     •; L^.i'id r ¡   suc! ¡un    .ìi.oniu 

try   tv)   reiUoe   V.   '  ;   e \o vi> i l .vi i    uujiibcr   ny   -. ;'-a.a--   -.'I'   iic;,uti;i'.i.')i'íi 

'.; i t.)i    t,ae    ';o!ii:i.'n¡' .!    U e p a r M.i«  uts    ¡••rrjtr.i''I. lull,     i,;>o!    •'.    s ! ; ii    anu 

tuoìjoon   -trivi    ,av,iirtKm    :  .Ua»t... wr, .     ¡-   i:a;st.     ,.     c<:L'i  !.l---    wl     ther 

a   i.io.-ìt   t;coniu.ii(.tìl    i>i i/t'iuc ' 4 oji    •.-.•; L u   a'.vüvö   apero pi  ; .a L«    uiui.s 

or   a   re<iiu;e<J    stork   of   ! oc i .-«   wit-..   ;-oiih:i..m('b   s : a .•:- - I.(    ii',;».or 

working   tinii's    ís    íi.-d ¡. ly   i:;o n.-   • • co i<>i;¡ > r ,. L .    • i'o'.e o r?     *- latter, 

jucause   ¡.urciia;-.   ,     'tor;-^'-;     -aui   ¡ i i ini -crin ito'-   ci    !n>(ns    LS   rw re 

expensive   cüiHpariMj   wit. li   Wu,^. s   in   ¡nos".   i:> '•'t.-j.-^iri,-,   cu onta- i.<> s , 

Ail   ex-mpti CU   eoi.id   !.>••    tuoi:-    tor   a   valual):.'  ,   ;ìì..MJ!.V   i,..rid 2d 

machine ,   the   worit   oí"  vhtca   canuo t   bo.   i opio m u   te    uther   oiu-rations. 

Other   tnsks   cl    tue    s t and ardi /.a t :i cu   s»'ctioa   could   bo:    producción 

regulations ,    inspection   r\.d..'s,    .sui.jk    ¡amd i Li ens   -aid   »nam;, i c>. 

dut   it   will   be   a   matt, r   ut'    t,i      oivjan 1 /a t :: •; ri   '-I'   t,,a     cdiiconwd 

centre   ai id   tin;   cvailaai! - ly    oí'   I¡UL. 1. i : i' ...   ,><-.!• ,u¡a:< 1    to   ol.ii'j.l'y 

the   qui: s LJ.OU ,   v.-ho    u'Ll    be     i.:-i   cuarac   a<; .1    r« spon   i b ! o    im    oj.c 

of   the   particular    t.as>% s. 

'• . 3     Accuracy,  jdimensionfc-   a ruf -"to Ipr-anc- ¡. 

These   are   problems   whieü   will   never   bo   s-tiled   to   the   satis- 

faction   ol'   everyone    in   ilio   concerned   vl.r artivnts.    l'h¡¡   rie si^rtfi-ß 

always   want   the   closest,   v ol ei;> ticen ,    tiie   \>¡ ooue 'c i 00   department 

the   contrary,    ine    inspection   has    to   .-iie.-l,   .- •••;( e cd i ne    co    the 

drawiii{ a,   tut   ail    o i    the.1,1   want   a   laacdim •   >vi tu   ,JCüü   ano   reliable 

performance,    l'ha i   is   a   uaao   lui    compro.n i a' s. 
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When  a   prototype   cciitiv   staart •   its   work,    ta.«ta-   ai       ..iways 

«omo   exports   of   varie-;   j i>; ] a s   „rbo    aan;Ld   oc    abia    i.o   -i.-fl,-.t- 

iate   ario    to   ... oi.jpi airi ;;..•.    .k,:   .-nre   .»-;     ;n    t.a p. ¡-      IM      in   ¡i     ''> 

years   old   rtaohino    Vuvl    cl.-s ¡.. ;n   cui,   ...•..-   roa..,.-,,]   „ •   ro I i.   pin*, 

but    tlie     J.iSt      a     ..M.'    -     mil - '.,      .-'liTJi-i     L.;/i   '      ;•    M.'.,     ; -Mf"     will     !•'; 

that   not,   all    c i .-.-a     i  . ¡        ..>>.;•:        i t- 

i'Ot   tii¡:   indi" uhuí L    I..  I i \    i|(>v 

oi   a   nur.ibur   of    coiaruua-   : .    . cc¡-   .. 

uus   to   play    a   vit,ti   jolt    bt-c.iu.a«-.;      ach    tai.ai\.-.i-'     Urna...   uui 

shown   ni   a    -.»rouuet i ..¡i   urawi.iw     ra.¡n ; .  • .^   e.ll.cx    a    .-a a-o i  ;>    t;..u, ..." 

or   another'   -   more   KA. p< H.HIVO   a.d   mora   eotup 1 i t. a ta-d   -   MU a ;íU > ,i t., 

device. 

i.. • t: 

i    ! 

I'   M;.,    ; 

• -a a i-y .     ¡ u   • ¡a ;,t   a. • .-: , 

*•'••   '"¡ •'   '.••(*   r .-•.> ; :... Ii ají 

•   • •     • ' ají«. L. .a    :•• •... (  i.   un 

At   this   staffe    Lt   cannot   íJI    a.-eid.-u.   apon   vaettur   fin-   syat- .ii 

imit-shai't    or   unit-oaro    j. s   i.ioi-o   aeväataaoan. nauoer   <>i 

product.s    is    basca:   an   tin:    tropin r11    a ^a   ,.|    ,-|u'-.  .v    to'.' catari 

bright-drawn   rounds   (tor   < \;n,a>La,    -•!.,-.,:tn<-   :>wii:r.',Ms   ana   oav x'-.rs ) 

hence,    the    ayatern   un.t-M iole    v i i i   b»   us<. u .    -ti,.'.'   m« au ' 'a o uire r.« 

want   to   reduce      he   »rumbor   or   iv-.,ll!(,r,   un,¡    ¡ , ,k, -,   j,!Ui     ^ama-«-.; 

and   make   ut>o   oi    the   sysi.an   uni. t-uor»-   b< a-au • .•>    i,inr¡-,-   ahnit«    ar»> 

machima!   and   fi»unti    in   any    cas".    "!c     nnan»    wniia-   /,rinúiíi(.   with 

modern   cylindrical   crindiu;   i.i.,riinra    's   most!;/   oonr;   auto.au tica 1 iv 

however,    in   any   case   should   one    t r\    to    rcuurc    i. hi-   mirino r   al 

gauges   suitable   only   i'or   one   d-tcon •.? j-.n   ana   ouo    toifr.vi.aa   à 

cloar  decision   -   according    to    too   r,.¡uir--i,mnt   id'    tin«   paja.   ana 

its   cooporativt    function   -    ahc.nld   ,ilwiy;    bo   •; i v< a   'y    vu,,   d.si.-n 

department.     It   rnuyt   bo   exactly   aeimea   wimt.i.vr   a    b..!o    i a   a 

coinponnni.    can   bf   diali..a    oi: | v    (nanna'     ' .. I .• raía.:>   ..1')    at-   should 

:><>    re miiMl     :i I HO     'v ta t e ! *ina-     : : ", -      ;   ,     <   la^ai   Ì. 

J 
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;.Mï   lana:   thnl   m   irsci.'H;:   ami   s--1 cil» Ly - 

i'yiat   oí    iivJi.it'    > '• L f- « ••< cf.-.-«   •'•' 

c!    ,¡ c>;i(. t',! n v      >i    t   ,." \-i;<"'l'"    i •<> 

,, j >    t j 11 '    c ( » ' > :.i i       ' i", ..  > u « '               ' '; ' > 

»   : JU.J.'U': V   caá   .   J • •. i' : " .     *  '     !•' 

; . ' v   ua v t in<     v' <J 1. . ' '    « • • • 

It  may  tv,-  tlcariy   stat'aï 

! r. , .,,   r.c,    .'.•••;.    K'-t    llae^ ..   -ri!;        >•   a*.    -    I"'••.•>;   '  l''" 

i    ' ; >, • i M » -       i •"- « '      ' ' ' f " v       '• • ', '   ' ' ' ' '  "• '.  W • • >   - 

...-•:•     . ¡i '  •• --- ,     i"      'i       ' •''• 

IKi.'i I   .• I I  I i. Ct» i    t 

j   L,       ;   n'i i ,    Itti     .,11 

,. 4 t I i ! • 1 I • 

t... i !..        'J 

• t . +     t I'uuiictA u'. • »>?>.•-..-'•'y,'.'i.1,.1. 

rodi ct.ion   ¡M-.«.- t .hi l-i* ." f,b Yurro   wili    bo   u'»   '• - -v. •! .sMon   !,..ttC    ci <•   i- 

n"   V-. i tu   Ü •     i n tan<. "rJ     -i'v>- 

I.,.     i* .   i    t M       tal'. 

O'.    a   tTutoiyi-'t   r.'MU'.':   n>.sr.   ¡a.   in    <i 

dui.t um   I'TU,, r-.lui] .•-•• .    n   ;-<>• cue-,     u.a.a..- 

.•,„>.-.• i.a v . t • i.      •     il      ' '
!
*î   cení'. i'V,     J. 1     tl:ci<í 

t. 

r 

juii.-r.'il   iiiH-i'4 • .le t u i j. ¡i,,    ¡ ; 

arc    ^Ouv    .'ao •. i i. *  . ",*-     io¡     a a J /•• •' ' t  • L    l-"-'     "i>    J:        a.>ri: 

¿rear   íaaaá.ir,,    '-a     e .ara i >  ,   '..-c —;n->    ..,:•.<:.,)..a :.   .-.uni   aaiuyrient 

ticiVo    to   uo    ¡a'aviaau    :>t    tli.-   e "tra. 

.'»»   tho   c.ttii i    !,<iü,    Lt.t'i- •   may   le    u;c   ;-Ob:-ibi.'fi ty    that   on«*   oT 

uà-   -artici»*, in,        iras   -.a,,     .ut   oa-mi.ii   uii'Ual    and   also   ai- 

ruauy   ski i ¡.Mí    lau- ar    ;.û    ii."-s.    ai   u¡io     «i    ttn-   went i oui il    Lin.îS 

ana   -   , >TÍ>a -3   -    Lu   -aaa; ... i i .a<   i--    i»,    "  M»"»;    t«,    th.     .iMoK'nay 

hy   can,i.if,      ut   jua   crû«..:  <   iv      tnir-i    aa i • : ,: d.    - i.<-    . ^   t-, l'iiorai J y 

only   im-.,-.iolf>   wi.ai.    .   i.-iui;    \.u.,u   ; ah.a-  r   u!'   niuiiM t ,-i.a!    1 i mis 

are    lu--. » t • a 4   c oi,a -a i a t i \a   I i    i'l'¡.viv    í-.v-r.a-r. 

ita-    «'i-lili " 

lll.il ;. 1 i  i I .'.   t 

alili ' > a I v  -\        »l ,      (|       l •   <:     \ ... i'<       ''i; Ollulf ! i   a .1 

.   -      II, - i   ••   II.-ani 
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quant i. ». 1 »î e*   ui.    t\   »tacititi';   uro   v»t'tt.;:t   i.;ncii   .v.-uier   .u:    i   »,e v.-] <•»;• J •,. 

country,      i    :».-!,:.!. I-,,1   • ,,iy    >,,;,..,    lai-   : 

Ui'     «     |.ul't, li   Ul:il       tv      (^        !j 

.;i :  ' ila  - i x'     :.f : I ,'•    i    . I • 1.1 •   •       > i '   , M '    !, , • .        ¡ t,   l'I 

iiilíí       tl)U       ..'.    it'     -   )   ,1   .  V   l j' t        ;      ,_• 

su lu    MUBUoXly.     '. i   .        Li    ,   • U c > - , 

i   '  ! t .•, 

i I --11 u., 

t        . . .1,1 

Il   ".[ 

• -. L ,   ... 

,,     i ¡IO 1 1 »   •      ;i,i r ! !   i : i ,      i. • , i,. , ;   ,11       , i  A j r       , • ¡ 

Li. o     U.'.l       .il     v M < '     i, M..    ,    L   i,    . ¡h 

• iU!.•,-;.•    t o . ..". iij . - ,     O^tifu- .     !    •      ¡ ,.•.<'   . 

i oc   tin.    ceiiCr ;,    ;   .    j ;.>  :.al¡    tvlw   ,'/a ; ,•  • 

U.'U.S    .HU"    ¿'"il-,     t-v    o'h   « islMn,    • ,,    LU»;        ..-._•      •   .L'abj.'    ;.) ••-C.;.-. .: 

(•=!'     SCrjfJlti,,     LJV     '¡..'ai     \, !   I   L     f:,t     uni/      ^t'i'Vi'      t;,   •     j'Ul  h)l'.v      ha W  t. 1   , 

U(*     Cli-i ri ¡H" I       .A y -,u . 

i, < )      t     •     )¡'i-,    .?,, ;IJ 

i.-i'..'*     ". /• >   ,u, ir.!,: r, >• 

¡iiiUbtlHSSiJ   ,      ti'.;     b 1.:     ..-ci.ii.   H"        i*      •.i.iCi    11' i '„ ,     -     tiiriil.il,;, 

.-l»Ui>xT)fj   u'uJ    ¡'ihii.:ii;,,   iion/i.i:  ii   ,,n s   M-rticai   i :i. t i i<> ^ ,     ,iri\c;: 

a ad   cj'liruii ;o .i   f, r . n». .••,   ,   .;i . í     u.    ,       ••m,-r;,.   -m-      tar, .i a.,   - 

l!l OU lt.      ;>'•     a V,. I.1 -   i.)]    •      ill     H'f     '.-lit,':     ., :.      v. '» ,   t      ,i S ti-,        :..( !   t i  C  l j)- 

« t int;   i xi ••!«< .     i|ici:i-  ; ,    ...  : t. ; ,-   , • x'•••!, - ;•.,•,    L    i. i L i •  • . ••..   ».:».-• 

IlOri.-Oflt,] l      o J-     c.i'tli ,i!        i • i .       . MI , • .  ¡ i f •; ,     j   •• . r t      .>•',< L» Vil ¡ lie:      -a1 .'» ; •- 

! a,   ,    l)fj v i- L    ,;,'.'• n-   (.J " vii i o v .•;.•• f     - i ..i. i M.  . ,        - ¿      •;•:),.    .¡IH!    .wat 

tl'i  «tlililill. ,      a Ì <-<    t, ! u-    -i ,: i   li..       a'|.        m-',   j:,       i r . •     Ufe- y      -)'i |. v      1 n 

un*   ¡»iiice,    ei tfifr   .it,    tf. ••»   c<-iiiM       ai     ti!   nn<>   of.    •,?>,:     .., rt i a ip.it ui^ 

l'iicturiiin   Of   as    sut-, H'ilvrcì, 

me   ¡•roüuctioii    i"Lri'inj.]¡"    >..;,   lu    t . k u    t^ir,'   o.¡.    L'."   v.rr.nui 

l'osw.lb) Lit i *>T    ai.a   -    i;'   n<-<-t:.- •<.-•! v   -    to   ciiur.j'r   t.   ,    ivuj>. ¡n¿ 

pialas   a'M'fjj'iliu.-.Ly   m...!   :»d;,(.t   tm-u,   t0    v,,,.    t,,tii ,t |.<ii,   o!     the 

nutre    an i /or   tin     r«, r t i.,- . ;>a t i nr    r i . >•• ; .    »-yiind r J aa i    i.;\- i au i ri/; 



can   be   rop Laceri   by   l'lnt-iini üliirib   on   tuo    Latli»1 ,    ¿uri'ic 

¿,;T.triti iii;",    i'V   scrap;   ,,, ,    hr. .-.(.•; ¡ xiw,   try   r».   ¡eat'.»«.     -ioli Ui,;,    ote. 

Ui't.::i   it   i.s   ¡iot    •:<>   M'.U."I   o   w,¡r';cr   oí    ,i¡J.:;nni¡;    'ho   destri    to 

tljo   j .'<>'. ne ti.«'n   ¡'iiS.-iiLj ; '. L ; •"   ,    u' • i.    MJ   oua;^ ••••       .. «•   i,o>i v.   ( J'«I- 

oeisos   vi.ici.   :t «'e   ¡ii'Ct's^iti'.v    to   ,,,-in   t;,-.    i « <j u i.t'^ii    ri nuita. 

4 .    > ÍHS[:cCtiOÍ!     clll'J I.':' tUV 

KUCl      tlKiO     T, Lille     .e!S      I. O     be     H|'f!it     Oli     t f< V S O     Sl.UJííCts     1«    <1 e VO L O p Ìll{ 

counLi-i.es   vean   ni   .ino t: ti'iyj izeil   1.<ac,s.       .s    inapeci-Lun   mi y 

be   uriuorbtuüii   inu   chocivin,-*   oi'   coi iooitonifì   .'-iii/i.^   aao   at'L'T   uro- 

ciuction,    Had   tes tili,-1,   may   uo   valid   ïvr   ina   who.i o   •.¡•.tchin'-   ai tei* 

¿•a.-.tmbxy ,    showing;    tu«   poi X .; min iioii ,    uocur. cy   aim   of i LO iuncy 

of    tlife   subie. 

'iiitìi'n   ...i re   always    '.»«.•    ins (•.-.• ci ioas   acco ;:;ai'V :    ì»OL<»IO   s ta.'tin.,, 

ine   production   of   a   coiut --ooi.nt ,    it   uu.  t    ^e   <: u ••Cì-.IM.    it    fie 

;,iateridl   ser-vea   tie.-   purpose    l, i '••   could   Lo   Wí-UDC !.\   .--appi i«d 

or  mixed   up   darin,;   transport   or   storing J    »n•>   after   tae   laanu- 

íac turni/,   proco.s M    it   must   Pe   cloioUeu   whether    trie   part   is 

dimenai onaiiy   in   urdor,    hardenie^   «..¡t-i   ;ire   mr» i ntained ,   sur- 

face   finisti   is   iioott   ououjli ,    etc. 

Good   results   in   this   field   con   only   b     ohta xnet!   by   <*pec i H 1 is ts 

who   know   bow   to   wo ri.,   w i t. a    their   mo   surir,;   tip1 ¿patent.    It   is 

not   rifcessarj    that   t.'e>y   lev«;   a    í.ho:uu¿-,h   uiuwl edco   of   the 

machino   sud   its   por 1 e i-muti« e .    if   mine   or   on.     oi    tin;   tolerance-« 

are   not   properly   ma in !a mod ,    a   docit ¡on   if    the    paît   wiLJ    be 

used   oi-   not    i.-.   not    ulti;    t.«-       nispicLion   dopo ríaie-Mi t ,    nut    .-, uould 

bt«     left     to     tllrt    de.-.'!,.!'.       >ff l.Ce     <   0     the     Itr-lli.i-.M      ;ii;eL..(   OI   , 

m 
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r.t   may   be   possible   in   couutnos   with   a   ,;om-vl]y   hot   riiw.u.; 

to   have   ¿.   number   of   -.or"   eio^e    i ,,j. e, ant. ,.s   - L i>,i, :, j •/   ;,o,! i f t. ,-u . 

urten   it   may   bo   tven   nint-:;:,; rv    1,0    '),\e   a i i r am; i t , v. s ui¿;   .in 

tlioso   inoras   vin-rc   (.auL,.:j   aro    ;;,•        ,a    ;>r   fl     ; ,..     :,,),[••.;    .....clune 

is    to    ue    in.s ta ! 1 <*(; . ••> <- i., i    <• , ,>,.       , . i., , . « j «i ..   <<a,<    .:,'     .    it.    „,;..(•    win>n   i".-,i suriit;: 

CiJUpuilUlts     (»lit     o i      .( inni "Li. í  ••¡¡•I    Vi I.,|      -, Levi      -   :Uf,   -S      I'm      |,:;,M,;;     »..i 

u..if lor out   (Ju^L.itn.rt   of    tu,-;   . ,. le i xa'.H . 

Correct   (liiiiensianun,   ano    t,., : ,.ra t 1.,1.>   ,,    tlM.   ueji.-'n   oi'i'ioe   wi.il 

always   on   ln.'li»l'u!    to   tin.    ,. r o>. ¡ i e :. ini.   •....,-.• i t., . •;<, t   ...   w<  ! i    a-• 

I <Jl      tilt»     i.liipcC t i. OH    ,, l/uflp.     ore.tl.     r;tr.      i,l     I      1.1;     t    1'     Ml     j'       -U; 

countries which recnitly changed ft un. inri, io met • je sy;.t«-»n, 

to tin- zeros beiixiid tin-, (h-cinal. .«nui i re<,a.,nl I y toì.-nun^ 

l'or   inch   and   mx i i ii.nar<>   cai:   oe   ml \od   i,,., 

^ * Necessary    bmi»,   J x^.s   ami   i'Lxtnre-. 

Without   ti)xs   crtnvy   „ L    nruducr: ,.„,«   unr.U.uifts   an   enmoiflnal 

serial    production   of   any    type   ,,,.    u1l,,im!    .. s    [„¡.^siul-,    but 

these   production   fiicu.iu-iS   can   h,i-.jl.y   b<     taiei    ov<    bj    t»>«.- 

centre   just   as    they   have   bron   used   t.y    th„-    ! ice«,.er.    : he   pro- 

duction   machine*   in   deve 1 opi it,,   -.,unties   ar<-   often   «• I ffrrunt , 

the   commercial    t,ol,   usen   als,  ,    not    L,   uont.-.n    t., e    -analier 

quantities    to    be   produced   and    the    scare.»   a vn i ! ab i 1 x ty   of 

materials   and   u<~oes.S'»rie «t   for   toe   promu: ti on   of   jliiS   ,-,nd 

ti xturos. 

Naturally   it    is   possible   -   bn„   ee.st.iy   -   to   ¡nmuf^ctnrn   all 

production   auxiliaries   in   the    lie »ncinp   country   and    to   send 
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tbèjin   to   thu  eentro,    but   o«puri enee   shows   thítt   this   va   un 

uneeoitomâ cai   wny,    Lì     I a ; •.. > • :-.   ¡,    lot   oí"    tii/o   :>uu   ::*-'.iJ. 1   to   brinf, 

..I i i      l'i X S. 'lì '•>;     oli.      ,n     wo i  k ¡ lì,      r; i -île .1. "I-   . wti .     .   < -   ¡ a S f    M1      li.      Ch   ' 

i ;;, i. i i i ::t. s     ,   m V 1 >      • ;     .    ir      ! >,        ..'•(.••••    o i       , , \ .. i   I .. o ! . ' .. I  .     1. i o..'    }'.< : ' t - 

i t: x¡>n ' i a,,    ¿iL\:;*.     .».»•    t ' i«. ::   >•.•      ' • i-   ..«.•:.:     i    :;.si'''    ì->r    i ra i ;iir.(_,    of 

lira ft 'il Oli    ili     Lio:    s''   Vl:ir;   1.('.;',    l'-illlit',       Mi    i i < * ~ 1.      !    ,({•,   • • • î » ¿ * i «'-t '•: -. * 

^ ro<Uo; I. * ' >n   IL.!
1
!.   ,    <   hu    r.ii-     . • i. i !  i.    of     .iro.rK.'j':-.       MouL.'l   b>>    usua 

to   i.i.inii J'.» '_• 1 >. :••.     f.     -t ,    <. u r   ii'   i-,  t.- i ;-• i s    ,I\.,;î ion    .•    ir-   ti.e   country 

,V• •-• i^ai   ox     i ou I  '3)tj     ,J .. •'-»,  .' u,!,   IXXtlJJ t"l 

iiiiaic   sLili.i   oi"   |ii'c| .; J"J ,<:   r.i.ct.n i ci ì    arrtwi. iií-.i»   'ire   generally 

at   iianrì    in   thv   pnii uty¡,t   ten»:-*  ,    .¡ml    il-   wi LI   b,1   a   (;i.oci   start 

to   U'''¡',iii   uj.tli   ,'•   uasii:   .'i,ii¡ -,f   ,, t   < i x-. • ¿ ri=;>ijnv-íí !j>   to   unify    !-ii<; 

•ìkiii-*    ali'      lo    t, I v o    ;,chol':   :    ,'   lit.'.-     ì   mi-  ;.     .\ J iait.li     L   io     i  i.ii-o    wor1-. 

Ul'     tills    lì r a l '(. .->i:l*'Jl    i:i_>lH-   , ,     :•;  .nolo    j!-¡',í    ali«'     i'i v. 1, ur<»-.    CH'I    ;i] i'Cidy 

be   Uíí.s t¿,;it'"F¡    ja-    ta--    vein    I-H;...OII ¿ ,    v'ito    taf-    ronp'an   a'.   - .i i'aviii(l a 

.re   ci.iiii'a.Mi. x        ob-ny.^   a-1 v ,!..-, i I» !. •.    t.-    .a.tiat"   ^ I. L    ope rat ion t, 

ilooessary   J'CI-    Lb-    }>»<-oa.-î  i-a     .a    .:    ,  „ci,    as   .„• \ a r t ¡-•     . i ^    j a.> s s Lb Ì. • , 

ta :    il i .«¡c'a    :.    .: i   i -• i. o  ,     ,   i v>.) i '. : . -    •.   :   .-  •     I, I   . l'i •    < i." •   ,n;.    »a    ,,.<•'• i ¡i • i ì L , 

tin' I'Apoi't aii. Li... i'( i. t : o luuiiiMih' i, ..i.a i. ii tu a .'ce is Lan 

\,'IILCJI sfori.iL .n v ' c ' .J arc ... >.>>j it,<- t i, <..•>• .«-.ai'v i ¡uh tlio very 

bo,; nui i ¡i :   <>i'   ¡-i o'iuc t i on   a uil   w    icli   .  -m   !.-i;i    ¡nit. , I    the   .min'uer 

Di'    ll.ac ¡lille s    i'-.'.r    lU'i .< I to: !.     OU    <a'<toi      W 1. ^ J      L!   O IT •: ->•; . 

i'.iirt   is    net;> shiii'V    ui'C.iiisc   nc; lina     i.h"   ü<- s i (• ii.'j »   oí"   J J ¿is   .»nel 

t'ixturoy   nor    i bo    iouJi'oni.,   aan   co.ai   witii   tn<>   uprtish   oí    ilie 

íjtarliii,-    [wttiod.    nbfa-n,     ('!;«•   .. row'..n,—'•    ano    ] hotos     ai  i|.[i*a! 

'   i '    » ' 11 • ' •      ' ' • • <   > •• , ' • I '. t, s     , • I   i .     \- ; i 1 ,,,, i , 1 , .     ;,,. ]   j, , a i olia   w itti    t 



ì 

To   see   how   othor>»   iravr    ••-.nlvoi!   prob I o.uv   Pu -jv, -jtl I v    i.n.-aair<us 

own    iüfMí,   anil    -OUKA, U.IOH    it   !n,.jn:u:,   linit   a   aowooi.ior   a,,« 

"uUur   °r   i!-4ri   «PeisiV'    cour * ;.. t on    ;  ;    ¡  ..-»,;.•   a   ,.,» r t Leni a r 

taol. . 

,.   nam    ieMui.rpt,.ni)    valut   por    U!     Ki.aoi.,1.    ,a>o i s ,    j.i,,3   an 

!    IXtUro«,     llonSnr.il'..,    (IfVLC.-,,      ,•!,>.       i ,;     „...,1      ,,;,,. v     ..iu)tl¡1;     .,, 

Ceni L| ;. -oof.     i h A s    ¡i      • • \- • i i f   i KM i.-     Kunr t;a>l     ,.ji   ,'    v,'<( 

• 'ii'   !.(;   i.io .-, t   i.- -      ,;,, 

t    >o ! S    ,,:i.\    !,,i ."..      i   |   t 

J) .li,/;   numi tri o s , 

'•  i    '     '    '•'     •••>     '.'XI',:!   J..   Mi   •'       í  n     v.-¡i      ' 

1 

• -  ... i .•, ••   i i i . t c i. i ( o . 

It    ftiuuLd   ¡i.'v«;j'   bo    • ,, •...  Lb.! ••    to    l.,».- ,,(-,,,   ,<     ..,,¡,     jn    ,     , x ,•    ,,, 

fciiü   vroiif.   wuj-    or   to   ..lue   too    .      .    i^ro,., -.¡/   honc-Lli    cho 

drilling    .spLudlo   or   tu   lli;<   ,:i,   hrt^oon   a    ., 1 i. p-Uitn,   for  dril- 

ì Luti   W-' fcii  one   i'oi    o   rtüiiun,;'   opi ration. 

J • ~      t.rocincli.un   of    iUo'.-f   •I¡,,:-   anú   ii\tnr t.- s 

¿he   toolroom   should   iJ()   tho   l^rst   unit   JJI    tiio   workshops   ai1 

1ho   centre   to   ho    i tu,i;;, 1 Ud   ajid   i .„nn^ctoil   viti,   o 1 oniricity . 

After   some   erial,    jniis   oí'   the    UM, i room   ;u;.oh ir» , ,    tin-   tramili,; 

Ol'    tho    liKiCl.ili.;    Oi.oi-í.u-.j-s,    tho     i'Hl,',,     ,.,c.     .Mi.iul.il    stíirt 

LmiiiectxatoLy.    i'ii«   may   /issu;--.-   tiMt    tru     ! .-, honro, •«,   hove    vorlod. 

atromiy    ior   some    1  • m,    „j ti,   l;;ltí   rontpr,    .;m,;,,|.iI1<;    i.|„,   ,. „ Cli ia,s , 

el «alliier    thon,    luokin;;   ioi    thorough    iulwicMti,,,   and    tlr.aJly 

helpjnf;    to  mount    t¡i-i,i   iu   their   pro,.,-    >Lar,..    ,1:j   .,„„.,   ¡iS   tho 

concrete   of   tho   i cunda r: i mu    L rf   ha j-rl (MM.<f ,    the    1-raiulrw.   can 

oo,',in.    If   tuerc-   Ins   been   a   ,/öod    tun i nr,   hotwen    tho   design 

aepartwent,    too   ínotory   planning   and    tho    -< o t 11 nf.   up   of   the 

tool.jooM,    it   oan   be   a   training,   in    ;>i od no t ¡.on. 
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ni 

This   i»   ilio at   de* i roblo   b.oause   in   this   co*«   tía:   mator i.al. 

achinad   KorvoH   «   useful    ¡-ur.-o.-w.    often   tlor-   wi L i    be   butsle- 

ncc!.3    Li.   tha    f.ui,|.!y   of   MMI-.I   i:   I*.     íM   p.. ï ti cuiar    Loo],   g-l oa ! 

ana    ntandara    <;^|.onclti..    U !•• ;    <b,wa!    pit--    ar   M ¡ru   ,>«:.:    sn-ws, 

but   o    start    ..i'   ü,Haat.i:,    tin;    la.alaauu   <.. ir.-a x ^ :•   aaciaUy    can 

.,    nino;    i.i,»o.i Luir:---    ¿i'   ti'.:-    firs c 

:>'. 1   a a au i-a.»''    sui i v    ai.   a    later   data 

aa  iiiyii«   \.'i*y    i.ji'.iy .   •!••-   •' •> 

J ixtliV«?    i;hll    bf¡     áHS ..¡::l-' 1 au 

V.la   Jl    ¿til      C01¡L|.HJ!;"Ilt."¡     ara     •'•< lilPU . 

i ii    Loa »li   tuo   IK.-.,inaili;;,    thaaa   will,    "hv   oniy   a    a i uw    pro^raa 

toolroo.:,   b-aaas.-    i V    f., !•...•.   .nin:    so,.,-    -..Li...'   «:t,-, ...t     lua   w, .ri ars 

can   op-rate    tlieir   ma uh Ums   Hïioi.Mt'.y,    .'.in    .»von   i.ioro    tl.uo 

Will    ¡-ass    UP    to    t;i-..   i.iouaMin    Inai   ..ai:,c    0if;.s   an.'    lixtiuo«    aro 

ii,   ,/r-J-KXH,-.    ¡;mK:i.tuML.    -,    .UM.    a f    u  , • fov ; aa t.U,n   -M 1 L   u-   i.o<- a SMíí r> , 

arc.    ir   will    Lia.n-1-   hm   -   a    U-aL   'laa     •:»,•.     a<a     aas*    is   accora .un; 

tu   seh- dum.      •i^«-«'   ..!<>!•*   ''-v       '•"    i";     "•JI"i,Ui:,:    ]'"r    l1'     <^"-t<-ucC- 

iau;   .sLU-,     arts    'i    ...uwn.iai.iun    aot.ts   i:aa   t    La-    ..raía,    x*a.. la in;...« 

aro   luicosí.iiry,    r. pa: J ••    i'Vr    la     ta-   .aia",     ut"    .-u>   an. 

on,   main   probluia    Ja-    LIMì   la c t    Um I    UM*   >. • .• : t    urgently   naedod 

fixtures   arai   d-vU-as   ,ir.-   ..n*ily   ui    t a«     auup i. tentcd   type,   re- 

quiring   enpinaerina.   axpur L. m:c   uhm   üa ¡ aa   <! "Situad ,   and   con- 

sideratila   saille   in   inauutuciut LU¡ .   A   furthar   aandiaap   wi.ll 

altea   bu    tli».   iion-,i\'ia ¡ahi l. j tv   ai    »orna   uaterxals   ami      omponents. 

but   whau   «tartina;   the    ¡ua.d lu  t. tua ,    au I y   a    MU... 1 l.    varies    ol    a 

prototype   wi J i    bo   prouuacd,    imu    1. t   olTi.-n   serves    ulw    pnrposo 

l.o   havu   .i    temporary   pari    ¡ai     •    t'uu.i'''   «ait.    <>l      a U!    .U a a I 

instaad   ai'   <>aa t    t.r.attabic    :jial,    ar    la    ¡„sta:    tac   various 

uiombexa--   oí"   tin.-    fixture   by    hiuai.n   ol    aal í'-p/uduacni   H Lot tad 
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íj'sart   anrcw?   instead   oi'usAup.   all <ü   beaci   Rcceus,   whicn   »ftio; y 

ÍJO     Í/lipU L't • ;I i . 

i'o r    i,•• >o I -   <J I,,í(M     M a-,,:   no o * - H;J i" Ole tilo i'     [   rOt'UCtiii'i     XMC.L 1. i  i. 1 •: 

l'üt       l'Ü'      c.    .;•.!•!•••     ••!>'.      Ule      ¡.'¡.J    i...  OÍ.';.'    tí) I •>:.!.!        lit' >!'0- 

i.n   tin-    ce  i;', tiy .    •' ,o -, tai y    t « • < < 1  .-<   ,-::t    t a >: 1 i ¡ t i 

; i     ini   a. ' ; j   i .i i  : / ;.i '   i < ,. 

!'>:    •  <" i  ,'     m    0 *• > 

III,1;,    Cnlljiti   ;CS,     al.'u     ^poo..'    •   ! la < a I      '.-o'e-l     .   ¡      l'").t    li.'.l.   '     ' 111 « i  ¡  1. f 

1 ¡v      I     fCi'l i   O   I t y .      :» Ota; •,; ,      j. ...      O . , ü .ni    .  i }  Y      .<•     . .a ! .        ;     ,. i t       t    . •', lo 

room     aa.    ¡,<.i    jjit   Pe   , .i'irl>:    <    a;.i]po,   ana   a'ao't'Ja   i».««!,-   a       uuO 

stock    Ol'    qua I ;-. ty   ¡na f.ei 1 a I  -i    auo*    st am  a   'i    . oii:¡n.nio» ta.    ta    -ori".- 

of: 1» ei"   parties   ;I1HO,   uatiiraily   a^iau; f    ,,i yiuont . 

i-or   tiic   own   ;<'aetriro-    tool   proii a« •* ai cai,    ice   ov.u.pla-,    only   a   fa 

punchinr;   and   ùrawi-nr,   Pias    ureLJ    b •   niMvuHHry,    ¡at     Lor   tin- 

produci J on   oi    sii«.'i   iwjtal        r<a.¡s   in   otioi    i ae to r .tu s ,    tia-ro   < 

in.-   a   heavy   donami     >i    tía;    .¡aft    ''noi.;..,    .¡.asa    íactuii-s    h.'ivi; 

often   a    lot   oT   troubla    to   i;o '    <i,o.s   n-i Mi   talinbia    poi' í orma io 

and   may    be    oaf/,«!'   t<-   inako   »uso    :'!.'   tii"    tootronin   taciti i  Ley   at 

che   cuatro . 

;. ! i     iHain te nunc e ,   Kepa.ii    and    ivLkri no in,,   of   'àiòlà 

Only   medium   and   lar^i'-sciln    l ac toi- i o a    irò,    in   ¿'.onora 1 ,    ablo 

to  tua in ta ir   a   <-¡irutnl    soi-vico   l'or   ta. ir   tools    uid   tinvice«. 

Miiall   factories   oj'twr   import   a 1 uiif,   wtta   a   new   machin"   also 

a   .set   oi"    toolfc   for   a   part i    'llar   production   hot    Jo   not   bava 

maintenance»   i'aci J.i t.io« .    i    r<j:tomb<-r   a   ;?hop   with   only   nue 

Plachila- ,    a    apeoial   pro-;'--   niakup,   press   buttarla   mit   oí"    import; 
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.tv ii it ti   Htri-i'ij,   «hou»    u   • ' - - -A** » t   ,'«l •    I.¡I:IJI".    i ..*i   foi.J    v»-*:4   i'iort' 

CUUj.i tn.i t .  (I     «...  O'     (.I   '      ".  ••H"     :      •'     '    •'»<•»     ,.i;   • pro,    -        V       M» I y     Mi" 

i   i ow   0.. ;,   • .     i    l  u * ' •' f   ** -     • •! ""•"i    ;*,  ••   t* a       i    ;i t    t ' <;    -»j -t M:-    •'tri¡i: 

v 1 •(   I!«. 5.    i   \ - '   - i •     1 m«,    ti    -   •• • t, . •     '  .. L   <    • .        •        t i <   t        t i f s 

ÎIOI       -1. li'      were    ,,v,:i      "i   . I •       t f- « .  '       i    i '   «     »   -   : ' •   l a. • <1      :   'il,.;
:IÍII,; 

îon 1     \ .» : u»':¡    ,¡ i    » ,'• i i • i s • . . . - 

toi      tii i        s»>¡ a 1.   ¡   ,M:>' .i t. * i t ?    ..if»   M,-»"v   üti.'^  *   1 t.-c   ; .i'•<   it   wouivi 

ht-    a   V¡> l iu. i, !        n 
1      I i,i  ' 1    t '     .   ÎÎ   a < "' 

i   !    I i:i       .i J" , < »,       '   K.l<   J      i.i- > i. O     a     ¡'! l   *"" 

i ,|! i     i '   i •,     U'    ri¡     11 . - I      .1      *. i ; i.   i       'i 1      ti' 1 fl 

liúUÜ.       ,_Ult"     . > Lí ,   i i » ' 1      I,   ,       t'il 

Lake.   ..   í»rv"i',   «it'i    "''>   -   ?*> 

liinti    ni    L'.'SM    tliíin     i   uay.-      »!    '-.Kit LIUIOU      opera! J..»!i,    h o neo   ho 

should   ii.'ivj   orctorod   ,ii    ¡¡.ist.     ]    i.^i    ,    : o «s-ai b i       tur   various 

FÍZCíJ   of    pji  ss    but tun!;,    ,'uv.evei  ,     iim    mn v    alai    UJ    a    matt til' 

of   íoreign   '.'xcliiiii(,p   „r-'tib'i.    l'or    ¡ tii|.'ü r t.-, .     ru   ..ny   •-.ic»,    ¡a     should 

hav*    ot'on   on   tiie    Lonl.j.. t:   ','l'fír.i   tu   uo t    the    tool    for    tools) 

repairus).     tili;    would   in.-   ,i    i\pical    jot»   n^-r   l'oi     Mu-    tool loom 

o J    a   i»i o lot y pc>    * "•  Lr>: . 

The   wLriinr.ua   requ i reniant   tor   incctili.iciii    to    run   an   isidonendont 

sua 11    toolroom   with   aoout   ,. i   unip '.. oy t c h   am.   work« r a   are   Ua& 

¡8O.00Ü    Lo   .'OU. 0 •;•.,•. -      noi'   a    r-xuu   i a   quita   unbe o rabí <'   Jur   amai 1- 

scalo   1 ac to ri*?.s ,    hut    tia.y    ni";d    I .< ••: .i 1 J t \ en    .or    + JH 1    ro^ rinding 

and   roiurirs,    to».».   Tlitreli-re,    the    loo! room   and    teal    nnir. ti.-riance 

section   ol   the   oein.ru   t-iuuid   '.over   bo   too    anali .    asocial    ira- 

portaiu. e   should   bo   laid   on   tin-   avaixabiJ i ty   of;    refïr ind i ii(j 

fucili ticfr.   rnqiiu'cj   not   l'or   ovury-.lay-ii:.'  ,   e./r.    for   ci rculur 

saws   up   to   riboin    1üü<)   uu.i   dit,    loi    ¿>J ,«n In;/,   iunvf.-   ot    limber 

dressers»    for   hi^h   bpoed   stri«;    ni, lui,     laut T.',   Oí     various 
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i/pu* ,    for   carbin,    tippmt   turning   tools»,    .tir.      i    only   urn- 

li.'l t"    hoOh j wf;    hi te ti i J Ì F    u Ol  i. I I1(        ìh     í *   ••     v i      j |,l i %  ,      it        ,in>   ' ! 

'  ••    !'!;•<< -'    .-.i¡it>    t ì  ,i í     a    i • i, r i ! <. '• h;,    >n,. ., ,i i n i>    i i • »    . i     • ., 1   ,     •  .     ,t v  » j 

lb ] •' .       t   I      <        « I      I   i   - ' S     ...   r"-       M   • t       ( ,   ii ;   , aj>   h .   \       , -   -      : '(M   i   . : ,      t    i . •     . ,U, •   »   j   I  •• 

•* •    , •• •» t «-,   pr< M ; i-- e     .   i . :    1.4 in.    . rM-ii'i.     . •(. I v      i.u    ..IM'ii   I i'    * ub~ 

• t  i nu. i ; "(J ,   ,. i v i  ., 

1- 

H    ;uit     : » ,i t. 

it-     Ul.i î i , Li, I       ili a ! '.- I !    :  lAii.i'.1 ,     j i,  ,.    alii 

, I     It,.--     i y;.«-    .. ! 

.  - !   .. 'ir.      :        .. :      r :« 

¡ ..» i u i • —i    s l i i. i, ! •.,    i •   i    i.       ,     .  -    ¡ .   i     i • i    .  i j ' ..    , 

i> I i-     .        i ,( • y t i <,     «t » ili '      ;, J I    '     L h < •        . si: •             i , n    i 

.•IOîliK'1  ion    oí      ¡i.' w     w i".  1 >• •• - ,        I.  lie»     l »• ¡>,i l i   •      \    ,   i   •      t t  - ili!   •       ! (. . • t; a - 

l'itti  '   y       i» t       tilt-       !(Hll   nit.'l.l.       ,   I ).         ti-, 1  ti CI;  '  1( all'i      ni     !  t        t I         !  *   ,4"     - t. :• t"    t   !  .Ill 

.v   i ii     il I  r'c.i.iy     Ji,(«i! !   i  •>   i.   il .       <  I      i ; •   .   ^     • i •> f        i., .          .       I\¡ •   •'       i     '-i*i       I    ..- • »i. i 

;• 1.1 Hchoil    t. (,    tlio     <(     !r<>o¡>¡,    t - » ; t.    vit.   ia :i.c    .-.   ,ti.      i    imn. •«...<•    HT 

bardimi nt;   oí   hJL.¡»    H   VVû   -JI ,.•..;    i, - * 4 »   i-• î.  < • '• i ' • > n t i,  t.ni« )    si iulu 

be    Jiigtull«íj    a-    wo i. j    a*.    •i|ii¡)ii„(,ut    tot br..*tn(,   o l    carbi.:« t ipr 

! o   carbon   a t .-o 1    rjiia I * a . 

nv-rl.'t-: •_.• ' .    .<h.-i t   .,< • »->,   i *    i o I p   ti 

I »'".    ' I-,       t ;      ,-   u.'l l    '     h.-      1 .' 

.-   broad   ui»>!    t)ioi'iiU(,'¡í   Inst   i.tttiit   u\tii   i.i*.   urine   <»ml   t •.•»»• t J n;. 

l'jciiitle«    PIIOUIU     lli'-'i   ;     ';  • 

'..now   that    'he   cubi",     ..a    !.        t 

iif'(;rt'6s   if   an   indiijun'ios   \.  -ru-.-i    i un.M•• <     :,,    i¡¡c,»-,ur»    il. 

Voli    ' i'     i    eoiupi Ion L« t.1    ;  ut. i i purp-« .. II,í,I,,¡  I i,f     tb-vn-f      >.     .-.iij.j.l 

tiiu    locai    opera tor   ol    ;.,>:      t »ol    ,• i i uin,    ma •••.io»    i.'im»    ,,»>t    hi M 

.''CcessuiiHH   wiMi    wliicn     n-    can   wiu¡, ,n'   u- a.,u.       j'-iuhlv. 

Ili   spiti»   ol'    thoiie   wauled   ^ii  pio   ni*.a mi u.c.   »h vie •-. t     ib«-    lo«.ai 

workers   inu.-it   ba   controllo.!    ..no    r^ti-ntm! !H|,    M|;hin   ami   ii^ai»-., 

bi causo    really   inn, x¡.»»c i e.      us^t,,^,   ,     ,nn   . ri.' 

•1 I   Î I« r     VIMI'  •      ni       Ulrli,   il',    li,        ,,    .     . .IL     . I   .!..    • i      ,    . 

ma v    <>(;<; ut*    '»v»*ri 
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i » i    ü v v e 1 u , i i 11,,    IMIUIU'HIS,     . i > o i.       i 11 ' « '   ,.*-*i» i      '  • j    i 

, ii.       t, i *.;     .-.ii/;    • ;,     i H    •>-•', -..i ' i     i i -    i ' •  '. «     . i   • " i (    ;     f    «     ;        • • 

u.tjü    at     Lu        I.I,.Il ••:it    ¡'O : • .-> i i. I '-"    Cul Lit:,.     •.,;., f ..i .     A 

• 'it i »• «.  ,  i      .J .• 

. •cijU«, L 1 ou    o .' 

ti.»-   eut î ni, '(,     l\      '!(...{ ili      , . i V • •     <i       HU'IÜ 1     . , • i  "      - I-J'VÍ< 

1 J  i' U     Ol'     .'.      tt í i 'IIII1,        i. o<. I   ,      bi • i v-i  «.      i"     , , t' ; Jl      Ul, i :       ü'-'i-i:.   .IHiy . 

<i.;    i'e,-,i" LII'I Ut,j    ¿ s    i     ; •   a t   -M    «i  , . i :'    •<.. -     i.. ¡ J I. ,    •     .. » u ííJ    i     o»     : (/ocíal 

. il.Jli.fH.'-:-*      ii.'tV«-     l-   -'Il     '        V      U>,•'-.:«•   ,      »    •;,.       i  '»i       "    i  i   .'i;! 

,     '   .,     1.1     i     i, i-     i  I - ,    ;t i 

,lï"l'i       ;»¿liu.      HUUt' "   t 

I ii l       t i i .   ,,  • !.,        .ill il t  ... ' 

», t      ..-1  ,\- .      À ili      , i -.;     Jó .»!.,      t i   •_•.••        i.i  . •   .i '!    .      --       •   i ti i . I • i     '   . -     ii,i    il 

UIíí'üUSC    Un y    ¡ ;'diit:t:    Ti.t.    i'iütti    oJ"   i i < ,i i u-. u,,_,   con>i  'i  i u b 1 y   alici 

siuj.il ily    lu«   wuri. . 

** * * tv» tu tì i'e   i-'i'outic t ion 

Uie   j.j'uuu    ! inn    ,i    , .'-ijtui ,, .'.-.   will    b-    t.e   Ií.UII    tad',   of   tho 

ctiitn',    luit    fi,, it    •„* i i. i    .i!>,     i--   ,t   iinwuf.     ••i'   by * jji'i. -I uc t j .     ionio 

i   C     . S     t   i : î i < ! %      ; •     ¡. I        i i l • il       t , I ' .fu , r -   ,    t. i; í i' ion 

•'  l  Ut ,nn - ;i|i|     lut) i     : u!  i ' i t • - i.. i ? t<   i   ,       .     .. > 1.      :  t  •       I . , -  11 S   . , I  i  — 

CllHIl',       IUi|l-'l    litt-      .III Ol,.    1 Uilî'fS. !'•       L'ili lili?-;-      U" ,'ít 1   tl.iv'lit« 

lit* I oil»;    to    tin»    ctiii;-    o;     ,   "f    si-rv,-''    i.>     ;'.b?i: ;-i ' I  i •• i's ,     fues    fili 

si uulU   ¿ali«    i'J'wMt    ì i oui    tue    ur|i'i,r.tiiii    wiUi    (•.¡io    .1 ove Lfrjn 

L'X|i«t IH   oí    ti)--   u-iiirt-   .in .    it?;    i',ii:il Jtici-. 

t».  1 Goil'-l fli 

Tiierc»    ,houiu   al    least   le   .t    -inali    j ». • t iianor» t   H I.¡I ff    .ri   th»    contre, 

atilt     to    -jjii-uk    Ofio    ('(H'fij.ti    L.ill, ,siii(e    '.iti,    which    tin«    experts 

;«i<*    «   Í HU    t uiiviii H o, ! .     uu-,   vutl    nei    v * 1" t < -1.    t..<-    ,,    M.-ru.u-i    pi ...îJ I <•,« 
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as   in  roost   dovelopin,,   countries   liifti^r   auucati or    in   don*-. 

xn   a    1¡IUí;I4¡!„C   .ulti i t i fili» 1    io   tin'   ri. < i v<     am ,   '.hi.     , >«• ; .aar. i¡ t 

s t. ;: tT   will     f *' T t-u    î .. s,  . !;.IM|'    •'->!.,      . I  : n t\ 1 ¡!,,    \  t u. , res s ..•< 1 , 

t. u    ,', i Vi       1 i. f • t ¡. ;   J      , l'i v    (   i       in     M , .   i v     t i.  -JM •'   1   :  v •      i  i     '. 'í -.     ta    '.UiK>r.- 

u •"   tin-   pa J'1 ,t c i :<a ' i .ii      í ', ;•;...-    ;M    L   .       -•   ¡a,-.,    i     'on,,. 

ii   ;ii. ty   be    oillcd   a    ^'••'i\    i:,)']1     .-i î :i i't    ui     ,M i   i.ii| p     j.ro.  ¡lot.ioii 

liliali     );att (M'll    liíai   L!(,       bsa>¡ll,.      '   .»r      ¡ (ir     ¿-I iiMi.'f t  I un     'it      !i;»(;ililli! 

I OO 1   .S       ili      • I '• V ' ' ]   O J    1  , ,,,      "• Kill t   .   ,i   ' •        ,       ìli.; >'>.l. I   :    !  \        H . l    M .      I,      ( • . i t   t •     !   t . .-•>      W  i   '   I 

il'I'Hi      til .J i". -,¡-i .    * (• í 

or   (l'ai    süia I i    conijioiM'ii' s)   al    b.vt-is   w 

! i -i'i i i si, i l i i II I 

:.iu I •-     ÍMÍ V l '...li I •: . 

lilt:      I > i 1 t i i : I* I. ,S      H 11 U I.IIJ      U <      . ,. . i ì. i I    i i    I, IJ i   «   • i      -      •   i      .li.     ;iìl       j ' t > . >      ' i i I í       - 

Ü     t     U 1      ili'.l.jUliOli:       .V ! > U •-    .       il.       ;      . i LU.. ! 11   I •     t J • '      '      • i ; i 1 i. .    i       i. » ' I I. • 1   I " '. .   ti 

teak   wooil    will    b»'    vi'i y    .,<",(   ,    hui     i i.    •,<><, Id   in     wall     sci souea 

to   avoid   iininantrd   wiJi^tn».     !1    -a,ah   .-a-a ^onaii   WOO»:    lüiiiiiot   b<; 

purciutsod   wii.liiu   an   arrci'i ulti <•   ui -tfsnc.'   ol    S lie   l'i'iìti'i:,    a 

wood   fit'd son In,.-;,   .'Liiiât   .suonili    tu-    |>! «ini J .• •     in   t!¡e   contri.. 

Uthai    iitícussiity   ivju i ¡Hü- nt    ter   patt.rn   m.»:-, in,     ire    rul<':, , 

vorinor   caliper.•>   an«!   (¿ance-    « •. "   pa te «-an   unkvis   with    «dirink- 

rt,,o   nl J OWQIIC »•.   Must,   o»    tlii-H«    .n       •. 11. u IM L1 >    I'm f.ift'ii    lui   t;ruy 

i l'un   ca.s t in/; >* ,    but   a   L.MK:   niitt'i L   snoul.l   a 1 a.   i>>-    available 

for   al (Uli i n i ui i   castings   (lnrt;oj      au íaa a<p ).    Il    raed    ari-on, 

or   Coi    }>« r t e t UM   Lu   Ui-   i.aiPi f ,ic t n r fu   fur   piiUni«   ¡xu tua,    í.OIUU 

maasuriuf    dfivlcíi.s    toi    pu t t a i t;.«*   •.. t    hronZ'    or   bta-a-   oantin^M 

would   be   an   addì i tonal    aiivínitu,,e. 

To   mako*    the   i'«íii tro   a   runa-e^s,    ,;ood   will   al   cuoporation   and 

utidoi itaivllUj«,   musi   ti.    ma ni t.,< i noil   mi   both   sid«!s.   Tl»u   loiai^r» 

•  \ j • " i" t s    *» h oí 11 « )    i - • • v \ > i     foi    (• (     ? ,,, i (     t 11 • v       ii        'ist,.,     i , i   .i      Hiiiiti y 
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where   the   population   has   a   dii IV rent   attitude   towards   labour, 

efficiency,    social    statua   and   moii'>y,   compared   to   t.ieir   home 

country.    Arrogance,    nü r row-m in 1 fdu.> .•*.<=.   ami    to->   m urli   ambition 

are   ¿jreii i    hand ; caps    for   -.     'luiil'ul   coopera t \ o".   Th«   sumo   is 

true   loi    ¡ a ' J k';'<»iious   ;•   "soian -1   ano   wuiko: .  .    Ti   i.;l ves   a   somewhat 

wron,,    íuipr*"'3-i i";    if,    iVr   c-x.'.Mpl <• ,    a    i   r':.f'i     require».-;   a    swoeper 

to   cf.'ith   ins   ]  .tu.;   bvciuso   lie   vhlnl^   to;•-. t    huch   woia,   ib   beneath 

his   dirjn i ty , 

6 .2     Production of  Cow ponen ta 

Aft@r  having   the   licence  documents  altered   suitably  to   the 

conditions   oí   tlie   country,   and   alter   at   least   c*omo  machines 

in   tlift   centre   ar<-   installed,    first   trials   can   be   made   to   pro- 

duce   components. 

6.2.1     Cast   Iron Components 

Whether   a   foundry   will   be   attached   tc   the   centre   or   the   grey 

iron   castings   wi.l    bo   ordì roti   l'i DIU   subsuppl iers,   dopend»   on 

the   lo :al   conditions   ami   tia-   ponibi Utie?   oí*   the   country   in 

¿¿«¿aerai .    .nia   W.IH     a-nt ìoiunì   air- a>ìy    in   s :.upt> r   : .' .    'spcciuliy 

for   «moabiti.,   ¡'ant:,iC lt-r>   ".v¡'i'i'!    auvi<i'   Wì ! I   bc   u»;r o « :-,,¡ r/ , 

serving   not   only    ti.«    cusimos    j-rouucod    i'oi     the   ceatre,    but 

also   the   ¿.encrai    production   ut'   the   t'oimdry    (or   l'nudnos) 

and   other   < UH toma rs .    In   tt.c   1 i¡;uui¡n¡', ,    th»   ordtrud   quantities 

for   the   contre   will    be   quite   small,   aid    it    will    tak«   sou« 

time   to   iiitisl)    ail    condition«»    for   the   casting*   such   as: 
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— proper hardness 

--     ¿¿Oui!     ¡ilílCi)  !  i--.-   ibi   '   i  t> 

--   no   blow  Jj'»ie¡.   a ini   ,», r«->   hubbies 

— diueii.5   <>u:    ^iinin   required   tolerances 

--    Cieail    n;ii   i'dC«s 

— thorouf;;il.y   fettled    ruiiiuír   batos   and   risors. 

Insisting   ')ii   meeting   ali    thus»-   .HUH! . tioiis   moans   an   iinpi'ovement 

o.f  ail   casti»,t,s   if  t i*.-   curici. 1 n-..-d   foundry   which   practically 

serve«    diso   üH-.T   iiidus'r iti.>    in    'lie    cou'.',.>. 

If   at   aJ1   possible,   the   e^sting.v   should   he   seasoned   at    least 

for   some   months,    ibis   will    hardly   Ue   possible   wiien   starting 

production   in   a    prototype    centre,   as   far   as   it   ¡¡as   its   own 

foundry.   The   first   castings,    .specially   if   they   do   not   fully 

meet   requirement*,   ».ay   he    -J; ed   as   trial    pieces   for  maci.inrnfj; 

operations   and    trial    run.-.    ,,'iUi    tools. 

Artificial    seasoning   cannot    /»Ways    I'./.JI.M .-e   t W-   natural   «n.iii,; 

of   cast    iron   ¿nù    ti,its   can   ..ardí.y   bu    !,'C()U„i."n.eii   for   a   develop- 

ing   country,    in   some   places   it   may   be   suitable   for   mass   pi o- 

duction,    if   storing   costi   are   ii±tjli   and   .stoini,-,   ¿pace   is 

I iiai ted . 

lor  most   cast   iron  components   of machine   tools,   the  hardness 

is   veiy    important.   -specially   the   various   hardness   grades   of 

matching   parts   Like   bed,    saddle,   cross   slide    rent,    t;«il stock 

and   others,    sliding   011.    upon    the   other,   must    be   Maintained 

correctly.    Tue   abrasion   ¡¿uou.i:   he   always   with   patf.s   not    m- 

ilueiicinc:   the   accuracy   of   the   man!,ine,   e.f.;.    the   vees   of   tho 

l'«d   of    M    lutile   .should   be   hard   r   than   the   matching   bearings 

'•t        the        v:„|,|  1  ,    . 
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The   composa tion   of   Uu-   ohprgo   for   tb -•   cupola   i:*   decisive 

:-.   or   r.o-    :.ir]b!:i    ta; IíU¡;F.    Add i i uno* 1    factors 

•. i .  i ••. '     ¡r -, -•...•'•     -      ,u.i-i)lowt 

.,. ó L   :¡.1'.¡    i:. -    •-'    i> '•'>•'•      '"•'• ,'-f:   oi    L'10 

or   a 1.1    tli'-s ;    opera id. o o •-   a:,   well   as 

lor   tli"   roauJ : 

are   the   ..p'.a • i t.y 

i' Ina !    If..      i ,  li. 

,i-¿....- , 

cantinas   in   t..;.-   i.io u t w ; . 

,>   %   ,       -,   i    .-,.!•   e-.' ,i t ioiiiii;'   <,;,port   advice 

will   be   very   holt" ul . 

Wh. i.   uacUif.iMC   oJ     t:.o   f,rsf   osliiiys   be- in««,    special   care 

should   bo   taken   ih.it   áor.o   tieir   simule!   pa-s   between   the   routjh 

and   the    l'iuiat.   .i-dwiiaii,,,    IüK:   t...     f i:;.-f ¿ mah < ne   (scraping 

of  b-ui(l<jways,    v-cs   etc.)   st,oa<<    '..o   dnm.    < voa   l.ile¡.    :iotvooa 

these   oi^ri.tioii.*,     riiv.nian^   r..»ve    to    -e   a.rfor.ee    to   cf.ee. 

that   no   shrinkage   or   var|uaL    hab   oeourr^n.   ihere    is    some 

difference   between   maci) m ine   ol    Cui     iron   and   .stooJ    ¡'art- 

riti)   ro;;ard   to    tie    tools   ;is   v.li    as   cuttin,     speoo   ano   cooling. 

To   demonstrate   ail    tt.e   vai' u u;    operations   and   to   control   tiiem 

?re   the   in.i Ln   taiks   oí    tuo   exptits   attached   to    ¡.ht   centre. 

6.2.2     Steel   Components 

A   fairly   lar^e   group  of  components   iri   a   i-iachine   tool   aro   the 

parts  liianulacturcc   oi    stool   of   various   mat ¡rial   qua litio? 

like   shafts,   apindlss,   wborh   ano   ccarn,    Levers,   handles   and 

similar    i t <íI:U> .   Tni'ic   aro   uio.stLy   uaobined   out   of   liot    rolled 

or   brif.it   drawn   rounds;    oUr»r   c onpuri 'Mit^   aro   made   of   auctions 

Only   a   few   part-.,   w¡ I .    ho   Laset:   on   ur-. •   '.'•j-.Jint;3.   li »   in   a 

partieular   iMst,   tiroj    l"oi\  in,--   a»   .-jm.i i i in i ,,ht.u   i.Hteri'ils   are 

uiiavn ioni) 1 e ,    toi'    uoi.itudi i .o eu   ¡lai'tM   .-,!• mlv.    oc   n.,'orto<"   nee auso 
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it  generai ly   does   not   pay   to   have   an  own   <'rot.   l'orti J-'UÍ 

equipment    in   the   centre,    Che   i|a,in t i tie s    to   b,.   piouucod   aro 

tOO    binali.     NeVf.'UtìoS:;,     Uu'j'r    ray    i.i:    tliv    toa.-..ni   i i. tv    ... £' 

long-1 eri!,   li    job   ./r'tirìi-fci,    .a;.    »iat   ;,ai •; i    i.e.    : •-i i.,U> ¡ y   e\ p.ì oro«'. 

before     l'i.JIJlI.'lí,      •.     v   Jí.,1     ¡   L,r_   „..i.,      .1,0,    ,      UI;e     MISO     r,IO     i,lil'lUi',-1CtUJ'f 

of   requircu   d i e .-    si.nultì    do   ;•!.'..io   -air,     o,  ,    auu :.u,<.,    Le    the   eo.-;l.-; 

o f   au.cn   a   ¡jiuje,: :. . 

in   t;;c   be,; Jnuiu,;,    tue   couipon^.ì Is   to   be   mac :, irn-u   wild    t)ive 

the   necessary   practice   to   the   workers   to   learn  how   to   epurato 

the   new  machine    tool*   in    th',   contre.    Naturally,    they    sliouLd 

bo   conversant   alnady   with    the   various   hanJlos,    LUV..-ru,   wheels 

and   switches   of    ti,.-,r  r.¡achi.uus,    but   u   WJ. 11.    take   quite   sou, 

tune    to   operate   a   iniirniiie   «ti'ir.io:iili .    in   audition,    the   workers 

(aa   well    as   the    foreman)    have    to    learn   new    to   work   with   modern 

meadUj'in(j   oc-vi e «>    like   nu crealo t t; ia-> ,   veiüiei    câlinera,    limit 

.snap   and   p 1 ut;   ¡tnu^is,    Liu -..-no   ..ae-es   an»!    s,.    on. 

Another   field   of   lean Uig    t'e •    tae   wei.ers   m   tlie   centre   are 

the   new   tools   inpnrunl   ¡; ! une   with   the   macji-i n-ry   of   the   proto- 

type    contre.    It    it,   quite    a   difference   wiiHiiür   to   work   with 

water-nardeiied   or   n L^,])-- , ,eer    stet) i    or   o   ia¡ oiec   tipped   tornili..", 

tool,    who the í    to   i.iukfi   oso   ol'   .i   ;; i.t)li-.Jr,.(., e   ..jri(llt:    eat   ruicliiie- 

tap   or   of   a    an    ol     j   iu..n:    t,:i,,i   nut    of   e,,ioi>n   steel.   :-'.o.-¡[    o I 

the   worker?   in   developing   cuuntn.es   are   not    TV.tie   ol'   the   ,»ood 

performance   of   hi<;h-qua i J t y   tools.    They   ate    often   hand i e.a pped 

by    tlie   old   and   underpowered   machines   they   u.-ujd   to   work   with 

and   tile   anxiety   not    to   *poiL    loun, 

On    (.ho   other-   hand,    on«'   î.ionient    ei     inattention   or   a   wrorn,   Motion 
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can   crack   a   valuable   tool   compie t ely.   TI¡oreíun¡,   when   the 

workers   of   the   centrr-   are   ojjcrdtin,,   their  machines,   2   aima 

slioul'l  be   observed: 

--   to   utilizi,   ¡fu-   '¡Li.;,-    performance   o ¡'  mouern   tools   and 

Machine    tools   ;it    Least    to   a   certain   extent 

—   to   bo   abvaysi   attenti-.,    MI id   watcafu!    wnen   the   machine 

if-   m   o¡ or.'i   1 on. 

Quite   a   number   oí   modern   csv.cea,    looLi?   and   ucans   oí'   production 

are   fairly   unknown    in   deve.10 ¡>iri{_,   industries.   Tliiw   is   a   broad 

field   for   taacnine   and   infr.r::iutioii   t!irouf;ii   the   foreign   experts. 

Whether   a   s -1 f-openine   die   in au   for   ïhtiiaiUny   is   used   in   tne 

protiuction   or   copy    turning;   is   employed   or  vertical    slotting, 

horizontal    bonn,.;   or   f ine- i' i ni shiny;,   ¿ear  nobbing   or   bevel 

geai'   ij t j a i > i ^ 11 ;,    all   tlie.se    j,n-r:!tion.«   need   tauir   time   to   be   demon- 

strates,   repeated>y   a.i'.j    ta.en    t^   bo    Learned   by   tao   indigenous 

i'oromeu   aiui   work.-rí;.    '».ft..-.:    Lia-a    aie   Oí ei y   a    few   foreign    tech- 

nicians   to    trai      t!i,ur   loci-I.    counterparts,    ano   prof;; re su   will 

bo   slow   because   they   cannot   be   present   with   all   machines   at 

til o    same    time . 

Not   all   nncnimng   operations   and   necessary   production   facilit- 

ies   can   be   mentioned   here,   tins   would   be     -essibio   only   if 

production   crawiit,-.»   wore   attached.   That    Ls   not   the   purpose 

of    tais   paper.    When   starting    the   production   of   components   for 

prototype.»   with   inexeex- i ene ac    personnel,    situations   will 

change   quite    fre-prent i.y ,    and   close   supervision   will   always 

be   advisable.    TIÚ;í    L>   naturally   also   valid   for   the   processing 

of   other    hinn   steel   componen t s . 
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6.2.3     Parts   of   Non-11 orrous  Mutais 

Compared   by   weight   with   the   aforo   inen ti 01:  d   cast   iron   and 

steel   components,    tim   share   of   non-ferrous   motril   ports    in   a 

mac) 1 ine   tool   w:J 1.   be    s.iuil,    be.: n-,     -oin¡'   bear in-.;s   ano    bushes, 

guj.di.rway   ledges    am;   pernups   s'.'iiu:   ^ciir^   out   oí"   oro*»   or   bronze 

and   some   aluminium   paris.    f.•an    !.•-,    r;ij'f:lv   used,   ''porn t.i on   si,;n- 

plat.íS   of   a i. uiüini m. i   stirt-jt   ano    HM.UìLì
1
-   paris   or   symbol.«-;   wi i 1 

be   iM.atiüiiwJ   uiiilor    tin     liouo'ia^    " • ubcunt s -ne t <..-< i   Parts".    I'rom'.e 

and   brass   castings   in   dove loping   countries   are   often   better 

performed   than   ¿rev   iron   eastings,    but   natorial   compos i c ion 

must   bw   checked    for   each   ciiar.jo. 

For  each niaciiiniaj  of  non-ferrous   metal   component8  différent 

rules   have   to   be   applied    than   for   steel   parts     Carbide   tipped 

tools   are   normally   not   used,   high-speed    .st^cl.   ano    sonn; t irnos 

even   carbon   steel    tools   will   serve    the   purpose,   buttiti;;   an;;!e.s 

are   others    than   those   to   oe    -i., i n taxu.-d   for   ma* \h in ine   <->*'   steel 

or   cast   iron.   For   fine-finishing   o £'   aluminium   ( e . ;c.   pistons 

for   combustion   lincine pi   diamond    tools   may   be   applied   but   do 

hardly   arise   for   machine   tool   components   of   the   typo   to   be 

manufactured. 

For  nigh-quality   bearings   mostly   a   special   bronze   and/or 

bearing  metal   are   necessary,   probably   to   be    imported   for   a 

iont;   tini«.    As   3ucl)   materials   are   fairly   exponslvo    (i'ál    1 .- 

to   2,30   per   h^   ajiprox. ),    r;roat.   caie   must   b;    ta;* en   üben   maciiin- 

ing   if,   and    specially   iv.irn   fine - flirt sb LII,;    is   dont!.    These 

difficult   components    a J so    re-pure   iii.li   acemacy    mi   assembly. 
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For  reason   of   the  high  material   costs   it   often   pays   to   irrori 

thick   walled   :.ube8   a,   raw   ...atonal    for   the   b,a. Lnt;s.   ^Ü'* 

hie-.   iiuHJ.-way   iea^ ^   of   bronze 

rullìi   (.'/."cution   of 

Lubricatili«; groe ves should alway., be observed. 

can be sold to IJJ OH?« fo an 

are ¿onerai ly finished by scraping A t 

The few aluminium parts in a uachiue tool are seldom a "must- 

in dovelopin,-. countria,. Tncy •:..« often bo replaced by fc-alvan- 

izeJ or cl»ro.:,iu,., pi .tod *.t...._., „¡ris. ^.ly wm-i. t.c woi,;ut is 

limited, li.^t metal, has to b, a^.li^. The uu.cainir^ ^noraliy 

próvidos no obstacle., sarl.ee quality and restauro to clima- 

tic conditions are ^ood. 

Little use will be made of gravity or pressure die cast com- 

ponents in developing countries, because the nif-h costs of 

the permanent dies are normally not justified for th- small 

quantities produced, not to mention the hit;h operating expenses 

of a pressure die castim; machine. Tnesc will generally not 

be made good by low machining costs compared with tlio inacnining 

costs of sand castings. 

Components of lead and similar materials may be omitted here, 

they are quite unusual in machine tools. If one or the other 

part should turn up, the main production process would be 

casting or soldering; machining provides no difficulties, it 

can be cut by a knife. 



• 



1.0 6        .¿S 

\ 1 

125  1 

|jUL 

|2 0 

M 18 

| 1.4  i 1.6 





-     49    - 

6.3     Subcontracted Part) 

Castings  were   already   Mentioned   in   chapter   6.2.1.   As   raw 

material,    .Ley   woulu   bo   subcontr<i¡: tea   parts    too   if   the   centre 

has   no   foundry   of   its   own.    f. rthei    wile   fields   for   suocon- 

tracted   part«   are:   el-ctric    ^..rmr^iits   like   motors,   switches, 

contactors,    ur^,,   etc.;    .i.H.hu.s    strfml:,rJ   f-owponont* ,   li- 

cence   piules   ,;r.d   op.rbt.io,:   s^b,,';.      .,Sfiik,i,-   : oMpr^s i on   und 

injection   mouldings,    olee :roP I a ted   purl-   uni   auxiliary   materials 

A   close   contact    to   possible   sub.ojd.rac;  ,rs   .should   be   maintained 

from   the   very   beginning.   They   often   h.-vo   a    le  i    of   ;;ood   will 

but   poor  knowledge,   reaüy   worker-   but   poor   facilities.   The 

raw   material   supply   is   general Ly   a.-   insufficient   as   the   per- 

formance   of   tools.   Hence,    before   starting   the   production,   the 

centre   should   always   try   to   t-tand   on   two   le,;«: 

—   negotiations  with   and   advice   + o   possible   subcontractora 

4   to   6   months   stock   cf   vital   parts,    imported   in   the 

beginning   from   the   l.eencer. 

Sometimes   it   will   b*   a   help   when   the   centre   supplies  a   part- 

icular   tool   to   the   ^ubcontj ¡ctor  or   takes   care   that   the   re- 

quired   raw material  will    be   available   in   time,   either  xmportad 

or   supplied   by   an   indigenous   factory. 

All   thee«   negotiations   an      consultations    take   a   lot   of   patience 

and   time,   and   sometimes   tncr«   s«eiaa   to   be   no   resi.lt   for   your... 

But   frequently,   no   other   way   is   possible   in   developing   countries 

than   to   take   the   burden.   National   pride,    the   necessity   to 
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create  more   workplaces,    scarcity   of   foreign   exchange   may   be 

a   few   reasons   to   wanut'.u. tui .,   components    in   the   country,    oven 

if    it   wiij    ui,   ¡aore   e:.,H'U,.v.   .       ti:    ai    ay;-   impressive   to   say 

"when   we   h tar tea   ¡-rom.clio;,,     .()';.   .. L   , ¡u i •• r ï a L   and   coi iponen t¿? 

had   to   be   imperito,   now   a :' i i -. r   j   y ..«ors   o i'    .oca!    j.rocín- t i on ,    im- 

ports   were   reduced    LO   Piare.\    ^u';:." .   Jach   a   remark   will   support 

tue   nation*!   prestici;. 

Tue   manufacture   of   electric   motora,   switches   and   so   on   in   the 

concerned   country   Js   often   base!   on   foreign   cooperation.    For 

this   reason,    serious   dimensional   difficulties   can   be   expected 

only   if   for   example   the   centre   n.as   ./dopt-d   tha   metric   system 

and   the   electric   factory   -   being   esi.ablishod   a   number   of   years 

a/jo   -   still   works   according   to   the   ijicii    system   because   it   is 

(or   was)   a   firitisii   cooperation.    Ihn    the   international   standard- 

ization,   especially    m   the   elootri-.    fiele»,    is   veil    y roeros s in,j, 

and   difficulties   will    be   <. i ; iinish it-t.    Iifislc   electric   components 

produced   at   an   early     .it ¿    La   ,jovi  Jopiii^   countries   are   mostly 

e lac trie   wires,   handy   i.-v.-r   ¿iviitf   troubl-»   when   purchased   from 

local   sources,   leí-    )ii;nly   i-,ttd.«d   wires   ,.'u,;.sib]y   the   electric 

conductivity   must    bo   cJn.ci.u,;,    ;;<,   be   on   t,i.;   a ¡le   bide   that    there 

will   be   no   o vertiea t in_   wn ;n   permanently    in    full   load. 

Clutches   used   in   ¡.«acume   tools   arc   frequently   of   such   special 

typos   and   designs   tuât   a   replacement   by   others   or   local   pro- 

ducts   will   be   impossible.    Also,    tne>   are   often   produced   from 

a   number   of   special   tutorials,   and   tnuir   Manufacture   requires 

high   skills.   Thus,    it   will    b«   advisable   in  most   cases   to   im- 

port   the   necessary   clutches   for   quite   some    time. 
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The   most   productivo   <;roup   u*'   nubcontrar;  >u   :   iii-   aro 

standard   cömpoMunt;^.    To   r,i"ii; iou   only   a    iVu :    ouci fric ti on 

beariiif.y,    screws ,    i.Ks   ano   boll,.,    wa.,!¡oi->,    ;-iu;i,    i'i:-,il¡.:r   l^ys, 

Valvi'a,      OOlts    ü-U,      V.;iH''   It.-.,     ,.J  i'a; i  ¡Ji-.'.f ! -     ,.tli<l     OX i     :)j;)¡:i(..-:) 

tools   am.    tool    i'nv t. .-noi-- .    iV..-v   wul    it:   , .oioraL. y   purchased 

by   the    coiilrc,    ¡wr'tjy    Fi ..,.,   deoici.       ;.,n¿    partly   tdov   i "" i, ,>. non;- 

producorrf.    Fu .s t.   I-M        are   v,o.,i i y   . :.;r¡>.;   .o'¡.t--. ;ì   early   wit ti i ri    too 

country,    becau • •    !...     y   ai>     us   -     .-il     >\.t  .    .\nti IVICL :o¡i    ;.;;•«  . 111 ; ;, 

particuJui'Ly    ¡.Iroso    l'ir   j.iüCiiüi;     loois,    . ¿u.-it    \,<.;   o '   a   ^uj •  i.ty 

which   is   uni   always    easily   available   xn   a   ci •• vo L opiu,,   country. 

However,    hiring   s t anuard i ¿H,¡    I,O    .'OSO    tob'i' .neo;,   :ii¡.   u\o r   t¡,. 

world,    tho   procuro;.;«.n t   oooul,;   r.ot    p   o\ Loe   d x l'i' io ul 1i o •:•, .   As   a 

quality   test   of   ¿mtii'rjc'Juii   beai i n;'.s   can   rx-   .:iade   only   attor 

assembling    tho   wnolt-   machine,    i!'   no   rp»-cia;    devicios   ari;   pro- 

vided,    caro   should   b<     tal:, ri   thai   on i y    producís   known   for 

their   rei J ability   h;,vo   been   ehosen. 

Tools   and    tool   fas tenera   will   ,;iner;dly   L.e   subcon trac 1. od 

pa.vts,   also   voeoolt , ,   br"a.v:   ooads   and   olheo   components   neces- 

sary   for    tin-   iroi.iphitc   üut;..t    ;o    a   traodine    foii,     1.1   n.eds 

always   ne,;o txa i J one   am¡   compromises    io    lin*   p;rrta   ui'    ioeol 

production   suited    Cor   tire   purpose   and   tho   required   quality 

condit ion.'i. 

licence   plates,    operation   si,,n   piati: s   airo    sinjlur   instruction 

pintes   are   ;;onert-i ¡. ly   ol'   a lanini un   su<-< t    '..ito   j    turchuess     >l 

0,k   to    1   nr.a.   Whether   thoy   ar>-   produced    by   enonvin,;,    o tchi ri(_;, 

a   photo-chemical    process   or   other   means,   dop-- uds   on   the   size 

of   the   plates,    the   quantitiau   required   and    their   cxpoguru   to 
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cliiaatic   conditj.oiisi   Madrine   tools   ai-e  normally  designed 

for   indoor  usi;,    a*si   the   si¿;n  plate,?   should   be   as   long   lasting 

as    tue   ] ¡ fe t :¡ me    o¡    tee   machine.    uijruvi)i¿   if   mostly   not   eco- 

no.iiioal   tìvun    l'or   .small    c\ n •->• n* i 1 ios ,    bu !    scun; t imes   the   only 

possibility   to   L,Oí    a   ft.-*   platea   ~n   t im«,-.    :)ii,ce   a   couple   of 

year-   plastic    t/.iüsi'or   Lube!.-   aio    in   u.u-    too.    u'hich    types   of 

plates   and   labels   are   u.sotl   depends   widely   on   the   production 

facilities   in    the   vieJriity   of   the   centro. 

If   at   all   possible,   opera uiii0   symbol, s   witnout   any   .inscriptions 

siiould   un   used.    i'i t/   snoulu   be   iM±>roS3iv<;   and   clear   so   tnat 

no   writing   is   neo ssary,    fuis   wall    b<    particularly   helpful 

in   countries   where   a   number   of   languages   are   spoken   and   not 

all   workers   aro    literata,    'fhese   symbols   aro   already   inter- 

nationally   standardized   to   a   u.ii.e   extent. 

Compression   and    injection   mouldings   of   special   design   aro 

sometimes   used    in   Machino   tool    production   when   large   serios 

can   be   sola.    0-en •- ally,    the   small   numbers   of   mac.hinea   produced 

in   developing   countries   do   not   justify   tin    manufacturo   of 

particular   moulds   or  dies   for   special   components.   However, 

standard   parts    like   bail   grips,   nandl.es,    plugs   or   others   will 

nurely   hi-,   made    use   of,    because   th«y   axe   required   also   for 

o thei    produc t s . 

iìlectro-piatin^    is   frequently   done   on   a   job   order   base.   The 

parts   .me   completely   macule.d   m   the   orc:ring   factory,   and 

only   tiie   surface   i'iiusii   is   dene   by   the   outside   party   (see 

chapter   2.5) • 
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Tira   procurement   of   auxiliary   materials   like   welding   roda, 

brazing   and    soldering   materials,    Jubricauts ,   coolants   and 

such   lir.o   is   ftoner.   lly   a   ni.iUor   of   the   purchase   section   of 

the   centre.    But   i,bo   i-rur.ui; t -on   £.mi   design   d ..-'par t¡:ien ts   vhoiild 

render   thorough   advice,    he cruise    the-   conno rei a i   H Lai" I"   of   the 

purcfiuse   sectioii  ha.b   no   --.'pert   know I.: ut,e   ut   si.eh   types   of 

LiaterJ a 1 . 

In   an  exceptional   case   there  may   also   bo   the   possibility   to 

subcontract   hi¿¿h-quali !:y  parts   to   an   already well   cstablisii'-d 

firm  with   i roe   production  capacity,   e. ^.    for   the   tuorou ,\    turn- 

ing   of   lead   screws   or   horizontal   boring   of   hoadstoc.k   castings. 

But   in  gênerai   -   if   such   a   factory   already   exists   -   it   will 

be   too   late   for   the   establishment   of   a   prototype   centre,    ita 

value  may   be   reduced   to   nearly   zero,   because   other   firms   are 

more   advanced   than   the   centre. 

6. ¡4     Assembly 

Vlien   starting   a   prototype   production,   not   all   parts   will   bo 

machined   up   to   the   closest   tolerances.   But   a   lot   of   component,. 

can   bf   saved   by   tiiorou;;/   rework In,,   and   cm e ful   assembly,   'fi. < 

quality   oï   a   machi r-¿    tool   ,:un   be   i.'i,..roveu    considerably   if   t.m 

guideways   and   vois   oí    e.(j.     Jed ,    .sao J le,    eros.-    si he    rest, 

tailstock   etc.   ar«   scraneu. 

It   is   sure   that   scrapin;,   takes   a   lot   of   time,   and   £00d   scr.rdn,ï 

can   be  done   by   skilled   workers   only,    but   wages   in   developing 

countries   are  mostly   not   as   nigh   as   those   of   industrialized 

ones,   anu   training   is   always   a   must   m   the   be^innin^;  of   all 
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production work. Thus the tine for scraping exercises is not 

wasted. 

Of course, all parts have to bo inspected before starting the 

assembly. Subgroups which <.an oe asstvubj.ed inuopcntìerit Ly, 

should bo completori at an oar]y dato and should be chocked 

before further mounting. Jo subsequently wore and moro groups 

and parts will worlt togoth T properly. 

Ax   a matter of fact, the correct functioning of o.g. a lathe 

will not bo influenced when the height of centres is 180,3 mm 

instead of the nominal height of 180 inni. The proper function- 

ing and a good performance dopend on the reliable tuning of 

the various components, which can mostly be guaranteed by a 

thorough assembly. 

Main probloms are the right angles and tho parallelity between 

the various moving parta of a laacnJno tool. -.. lathe on which 

no straight f.icing i:. pess ib !.e , or i ..irlliig, ¡.¡acume without 

the perpendicular movement between spinali: ano knee are nearly 

useless. These and other tacts like exact piten of the lead 

screw or balancing ox" VS¡^JU puileyj and gears in a headstocu 

should be carefully observed. 

Some special Ubks have to be mentioned J thorough cleaning 

of cast iron component-., inside painting of gear boxes and 

ainilar parts before assembly, careful heating (or cooling) 

of parts, if presefits art to h« made, uso oí' tho right lubric- 

ants, clean handling of antifriction bearings, non-scratching 

of all sliding faces, use of correct tools for assembly work. 



Spanners i   screw  drivers  and   special   tools  must   be   avalla bio 

in   correct   sizes   and   proper   conditions   l'or   tue   i/ork   eerfornied . 

Only   if   these   and   oteer   r"le¿:    are   ob.s^i'vi,    ('Lnal'jy    a   tannine 

in   w   rkinv;   condition   will   result   waieh   Las   to   In.:   Mj'njt'ctod   to 

trial   runs   lor   a    lon;j,   time   and   must   be   tested   a^a i.n   and   atjani. 

Only   after   completion   oi'   ali    test.-",    ta e   last    fin ¡so   of   the 

early   proto type   uachines   can   be   avivent    linai   cleaning   and 

painting.    >h:£reasinaJ   i¿   nero   ii.tpo rtarit    j'or   a   ;;DU-J   pa Lutm^ 

than  anything   else,   and   the   pajrJin^;   must   Im   nbso   utely   waar 

and   tear   resisting.   Probably   ttie   l'irsi   machines   assembled   in 

tl;e   centre   will   never   be   sold   but   ara   M¡OW   pieces,    fnis   is   a 

further   reason   co   jive   ti. on   toe   ba.st   ¡.osoible   finisn   in   pain- 

ting. 

7.       Training  of  Personnel 

The  training   of   the   centre's   staff  was   repeatedly   mentioned 

in   para   6   "Prototype   Production".   It   must   be   couplet!   closely 

with   the   boe;in   of   utilizing   tue   machines   installée,    in   the 

centro.   Later   on,   tao   permanent   s f r. f •    will   bo    t'm     backbone 

for   economical   production   of   i'urtln-r   pro 1 o type.s .   'The   training 

oi    the   permanent   crew   cannot    b.    profound   c lougn ,    L.iey   should 

be   carefully   selected,   and   after   probation   tins.-   their   pay 

should   be   above   average.    Ln   the   following;,   Plainly    the   training 

of   personnel   of   the   participating   f irvi ¡i   way   be   considered. 

The   counterparts   of   the   for-;ia,n   experts   should   be   aii^a^ed   as 

soon   as   the   dat.j   of   arrival   of   the   concerned   expert   is    fixed. 

If   possible,   bo tii   should   atari    their   .-ork   at    the   centro   at 

the   same   time  and   should   work   closely   tofctnor. 
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In most ea.;es this will be better than a training course of 

ó or 12 montas o f the local count-rpart in a foreign country, 

experience shows that such a course oí    coiurerpart engineers 

or- foramen   is not only e..p¡ --•; .., j vu bal. ¡a-, ./Münlly poor re- 

sulta. The ¡Ji'ob !.';i;i:j '.vi'i.icii ¡n'hi: ihiiixi^ a irai:ii'i;. abroad are: 

-- often lanjim^e di i'l'ir . ! L ii.-.s 

— separation fro.ii family ari': customary environaieiitb 

— completely different climatic and food conditions 

-- macliin.î Lyp«.s and production facilities abroad are 

usually not used in the dome country or the contro. 

A training course in a foreign country l'or a foreman or en- 

gineer will bo successful only if youn¿y people, if possible 

unmarried, can be instructed oxactly in the line of their fut- 

uro employment and wit.li the sai-:-- ;;iuam; of '.reduction, o.g. 

licence assembly of 1,0levis ion sets or manufacture of razor 

blades and .so on. 

7*1  tersomi-] of Technical Offices and Foremen 

Tills ¿roup is a very important one for the centre as well es 

for partici anting firms, nein,, responsible for ;>rotyr.-s^ and 

success of tiie production of various naetiiues. it starts with 

the training of designers and riraf tsr.ien, mostly only one or 

two fron: each participating; firm, and this shouUi be done by 

moans of a training cours« in the centro. For this purpose, 

at least one class room with, the necessary facilities should 

bo provided. 
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The duration of the course of '2   to 3 monies ¿should bo suffi- 

cient and should bo similar to the one nient lortod in chapter 

3.1. The ir.ain purj'ost is 'the introduction of valid rulos for 

preparing technical draw L>~,- s , to i^ke surft thar. oil poriuinnol 

concerned in v.he   group o:i i'jjv.t wxii "ypeak the same i-cchnical 

language". /.« lon(j as national standard s, doalin¿í wxth drawing 

practice, are already available in the .-auntry concerned, thoy 

should be ut;od. 

The training of foremen of attached firma is already more 

difficult, to decide upon. It is certain that it will be 

appreciated to make them conversant witn modern machines, 

tools and measuring equipment, when they ai" J-rained at the 

centre in courses of 4 tc 6   montila duration. However, often 

when they return to their rfliopa , they can maio.j only pour up e 

of the acquired knowledge due to the fact ximi    the new machines, 

tools and instrui.itMits th;.y have learajd to work with aro i,ot 

available with their parent firms. in .spite of beinu a burden 

for a small factory to delegate a foreman to the training 

course, it would bo very useful i;o  :i f the small fi.r:n could 

add some of the modern tqujj.vn.iit, which the foreman lias learned 

to operate, to its own facilities. 

This is naturally not meant, for oxpeus.i ve and scarcely loaded 

machines at the centre, it is meant more for ¿;ood tools and 

reliable mea sur in,.; devices. In exceptional cases only, after 

thorough consultations with, everyone concerned, an expensive 

additional macniue should be ordered, after ii^viri^ assurée; 

that work will be at hand for a lone; tamo tj keep this machine 

running. Too often overcapacity in installing of expensive 
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machinery  is  observed   in developing  countries. 

7 • 2     Training  of   Aduiinis trai ivo   l'eìsoniiol 

Not  much   training   wi li   be   necos.^nry   ^n   this   line    ;:g   in  most 

dove i o pint;   coimtrii.-;;   d ^ si:   \.'ori%    J. s   more   appreciated   than   pract- 

ical   worl:   with   dii'ty  hands   in   the   workshops.   However,   all   ad- 

ministrative   people   of   tljo    tt.-clin.icai   and   ti.o   conrajrcial   sections 

must   be  made   conversant   witli   the   vai iou.-i   forus   jointly   used 

in  the   centre   ana   the   part i cipa t inj   firi.s.    fheso    Tonas   should 

be  worked   out   by    the   centre    and    introduced    to   all    concerned. 

It   should   DO   a   ta:-dv  oí'   the    stunciarG   section.   A   special   train- 

ing  course    i.s  not   necessary. 

Often   the   deak  wu ri:   in   a   small   participating   firn   is   carried 

out   by   the   uwnor   himself   or   a   member   of  his   family,    in   such 

case   it   will   suffice   that   he   spends   a   couple   of   day-,   'with 

the   administración   of   the   centre   and   takes   a   set   of   forms   home 

for  further   xnf ox i:iu tion   and   reference.   The   coopération   between 

the  centre   and   the   firmò   will   hardly   be   influenced   by   other 

commercial   or   financial   activities   as   there   are   general   ad- 

ministration,   payment   of   wages,    or   income   tax. 

7« 3     Trainili;;  of   i'rodac t ion   Personnel 

The  productivo   personnel   ox    the   participating   firms   as   there 

are  machine   operators,    fitters,    -welders,   painter*   and   so   on 

should   be   trained   as   far   as   possible   in   their   own   workshops. 

There    tixey   are   faiuiliar  witii   ¡iiacnincb   ¿uni   equj.pr.iont,    toey 



reiuain   in  their places   ntvi   -itliin   their   f..¡.ilio:,,    and   it   wili 

ai^/aya   be   t>:e    least    e;ip*-Hsive    wa;,    OI'   ';viiiuiw,    with   usually 

go tú   r-3 9.il t.5.    Ne.»  i  i'.i.'.'i i-,s,   t"i<>   tr uiiu...,   <..>•'   work, i'.-   ••»i.oulù 

naturally   u..    t,¡jj,orv i - >;•:    t>'   '..• 

portane«   of   farthen     ran.ik,. 

C»>ULJI-   o¿i<¡   • •> ipiias ;. are s   the   lus — 

IT   tht     l vaimi ti 

it      is    utiviüUj 

,ïl  i. ;•    >, alati    ti o    u*'n    f,.ictory, 

,¡i''   i »t. 11,   W-. i,    a»»'.:   r • . (1 : • 1   lOl lit".      i/i 1   1     'if 

with   thi»    IüO.JI    form »I,    trauu..   n»     ..n   t-at lier   -..at. •>    a t   tn<*   cuiitiY, 

The   performance   and    jualliy   o'"  \;ori->   ot     iuy   i'.irtorv   d-r»|.>.>nd   to 

a   wide   «xteut   on   ti»«  apuntncf  ari«-,   soaso   of    responsibility 

of   the   foremen.   Th *y must  b<-   aule    to   traiti   und   'encii   tuoLr 

workers   so   that   th*  3t  are   iti    th<    position  to    take   ov.r   tue 

px'oduction of   component &   and    the   assembly  oT   uacri tries»   from 

tlie  centre. 

There way be   except ions    to  the   general   recu.ai-ionuations   of 

training   through   tlie own   foremen,    bein^   spe-c ial   courses   <*.£. 

for   scrapers,    welt'ors   or   painters    of about   two   vcekj   duration 

wliich  do   not   require  expo.m ve   jnacuine.-y  or   equipment .   These 

"refrebher"   courses   arc    meant    to   up,r;ra-io   tile    skills   of   certain 

¿roups   of workers    and   to   teach   tJn_r.   tiio   bus', cally   needed 

theoretical   l:nowl<»ciuo   of   t..uir  re&p-coive   trades.    The   personnel 

of*   the   centre   must    naturally    be u^di-   c<> wa-^.-.m,   with   tills   ty¡ <-• 

of   teacijin¿;   and   training  before   such   courses   -..ill    y tart. 

Particular  care   should   be ¿iven   to   handing   and   reading  of 

all  measuring   instruments used  in    production.   Reliable   per- 

formance  of  workers depends   to a   large    extent   on   their   ability 
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oí"   correct measuring.   ' t   will   not   always   be  possible   to   make 

ase   of   single   purpose   iinii.   snap  or   plu;;   ¿jauges  or   siuilar 

-, Lriple   equipment.    Ad jus table   jau^fo   s:iuulil   b^   sot   iu   any    case 

uy   a  particularly    chained   rorcau.n,    and   ± w   must   be   checked. 

.'rt.-quf.'ntly   tint   ne    disad jus uno -\'   han   taken   place.   Complicated 

-., - isurinr;  exorcisme,   cho'iid   be   uoi.e    aion.-j   with    tuo   assistance 

..f    fclie    inspection   department.    If   frequent   dioogreeuents   occur 

¡a   a  particular   ose,    file   oeatro   r-hould    provide  a   special 

i;;or<surln{; device   as   soon   as   possible-. 

basically needed   knowledge  of   nearly all   productive   workers 

a --s   well   as   foremen,   inspection  personnel   etc.    is  the   reading 

oi"  drawings.    Preparing   of uniform   drawing;H  was mentioned   al- 

ready   in  chapter   !> . 1   and   7.1.   The   practical   training  and    exer- 

'•vv.ua   should   be   done  by   means   of drawings   and   blueprints    pre- 

pared   by  the   centre,   being  close   to   reality.   Frequently,    the 

wt "kprá   (and   also    the   draftsmen)  have  difficulties   in   "trans- 

latinfcj"   of  drawings   from   tue    drai'tan,;   pinne   into   the   three- 

dimensional    shape    or   vice  versa.   Only    'ntieitt   and   repeated 

practice   will   be   a    reliable»   possibility     to   overeóme   this 

problem.   If   this   trouble    .s   a   pro vailiu¿,   one   in certain   coun- 

tries,   it must  be    tackled with  correspondingly in  all   lines 

«.•f   training. 

Transfer  of   Production   from  Centre    to   Participating   Firms 

a c   will   take   some    time    to  develop   the   production   of   trie    first 

prototype   in   the   centr«    to   a    point   where   the   performance   of 

ct (   machine   is  unobjectionable,   and   .i^rious   problems   in    trans- 
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ferrine   the  inanuf'acturt    co   yis   particiiiatin^   finas  will  not 

urise  any   moro.   ALI   material    que;-t; • >K¿¡ i..u; t   \>>J    ... iarii'iod 

beforehaì' _ ,    i. !itj   vir^wines   un.*!    be   i ;.J- ,o~U;. :   -,    .,u1.. (.>.Lr    ni'  roin- 

pOUOiltK     IliUot       -'^     oOtUJ'ci     ,17   U     :    ii.'     Ili i. *',.     .'; .      .I     C     ...:-.   J PV     spfci.li 

tools,   JJ-<>'.->   ''in«!   IIAIùJV:;  ,    a;,;,..-^ . .i ;.i,       d'Vif'Cs   r ' e .    .•ii'.mla   uu 

ava il&blc-   af!*i     in  J e [¡.¡ibly   ;.ood   ;   J K±ìM,   > one i    :e.i.s. 

i/heii   sta i-¡.iiijj    td   op^uto    tüo   echa'»  ,    all.    cwiuayoou   CITìG  vfcu'lors 

ai'e   nowcûîiiors,     t,o    tii.u<:   a.-s    i;   mi«.'   .-•:    w:i.ii    t &.-.•„>   MOJ'O    Lime      o 

transfer   the   production,   than   -¿xp'-'Cteu   in    the   be^innintv.      ow- 

ever,   one   «i ft y    this    1?   .i¡.s.. i.ulo :    to   r.,«'t   cciixinontu  manufactured 

by   an outside    party. 

^ • 1      Transfer    o t'  '>.-.,ipoiic,it   i 'roc".i:r 1 ^n 

No   doubt    thh i     tiic   basic    ..kiil.-ï    jf muchxiiirj mofcal   components 

to   close    toit-ruiicc'3   mut t    bo   a\'>ú.able with   tuo   members  o i'    trio 

participating;    finn s.    '.¡omo    sin; pio  'jonponen t <:   can    bo   •:;;.«<! o   :>y 

other partita    at   n    rel&ti voly    «rirLy   data ,    bue    thai    will   ci tun 

coincide   with    tin;   < l wia 11 «. !    ut'   tu«.-   •'<" •'; n; ' s   puauction   cifrar ti.n-nt 

for  w.oro   work   am.   more   i.raii.ií'.íj   < «j.; .-et-.;.    'iiiv. ,    the   trankt •• :• 

of   coapontitit   pi'i.n.ucLiim   S.JOU'U   ¡lui   hi;  ;. iartee    too   e irly.    i- 'irst. 

of   ali,    ali   ¡/arti,     .-/.¡bjrcnj):-    -uni  uuj.,.i   . -ouc-t ni i-.tj,   the   eorioct 

furictioniti;;   of   tue    whole   machine  snoub!   V-   Uioroujlily  evaluated 

and   teatuù  ,i t    the   editti«. 

It is o quo:iti(ii! of the production cùpaoLt; <:>!' the participat- 

ing firmo low far tue tua eh ini r.t; oí' coupon.'-«ta should (or i::ust) 

be    split.   Further   runsiu fai :oi. i.;u.st   b.   ,pvon    tu   (.]-.•   costs 
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oí* necessary  transportation.   The   oest   -way will   be   a   compara tive- 

ly   straight   lino,   o. ¿y.    foundry   -   i'ct;, ;.ing  -   ¡¡casoiui^   - 

uiachin i.tvj    -   ins LM.V; t i. or:   -   •)iJs«i:,hly ;    or:     raw   ...uVerial   atoro   - 

¡iiachinirtf,'   -    (¡;t.-uL    u eatmoni)   -   i' inisLi. u..;   -    ruspe C l ion   - 

a s a   n¡ bl y   -    t c s t j n, ; . 

•J j'osidblo, üt 'rast .-iüiü... of t.ii. î.î-JI t¿o::LI. station;-; should 

'••••-' i-ii t!.e .-.ci..r ¡-lace : c tsi.J'i,, J'ctilJi (j- and .- aouid'ij. laicht 

.   ••aera 1 ly    u.'   dai.;    s.oüt ..na,    : i..er. i :*xU,_, .     L i.. -,, c c t i ,;ii   ;uw   a.-i ,s ;;nL>ly 

i   acconci   oí.-j.   Tirât   saves   i;ai;s.^rtat, ji;   costs.   Tin-   id eoi   way 

Wv.ulJ    be   to   have    finally    ¡.J.I.   prodi.irtj.oa   af   a   ;jart jcular   uachine 

( roinponunfcs   and   assembly)    in   one    |daoo.    In   ti.is   connection, 

pat torn making,    casting   and   :;oa.->>,niní¿-  î.iey   be   left   ou: ,    castings 

\. ; l.J.    be   mostly   aubsupjilbJü   acuii'iaisheii   ..u'tonal. 

All   splitting   of   tjK;   i,iacnxii.inL,   ui   coupononts   will   add   to   the 

eXjionsuM   due   l'or   the    production   of   a   i.iaciiin^,   influencing;   the 

ralos   price   oí'   the   final   produci,   al-.-uy:     to   tir;   hx¿;h   sido.   This 

r hou lü   be   kept    t.n   mii-.d   \Jicn   iryLu,,   t a   Lavo   .¡   participation   of 

..;   Liii'ü'e  number   of   ¡¿¡.¡ali   or   si.ialioji:   worksi.ops   in   the   production 

sclieduK   oj'   the    prototype   centre. 

^ • •'     risstfinbly  o f   .'lacJiJniis 

..aífcij'uly   ;a'   i:aeaiai;    tools   aüuuU     üt:    1 ini.ed   closely   with 

.acrili inj   of   vu. ,, on • i, .; .    . n    ,.|.     ou.,-.-   ¡.a.a^ ,   assembly, 

t .. : t r utJ   am;   jiji'ili n. 

-re   produced. 

¡avo ,u   l.o.,,:l,ì.;r   wí.o.'i   ¡laCiiiie   tuoi* 

lO.'iially   it   will   be   expensa ve   to   ; ¡anuf acturt.   all   components 

mma^^mmÊmmmÊm 
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.in a   number   oí"   different  plicas   always   correct   to   re-'.p-iirod 

tolerances,    un-;    to   supp!>     *.!"?m   Lu   con .'onr t y   win     a   ììàUJ 

time    acJv.n:   ¡ ! .:   to   an   as^ciiülv   l 11.,     va,,-••.     i in.:    ,,r^,-;ts   ì: i"!   uo m.t- 

ed  i n    rtiuUv:    -pai:- i. i r , v 3    ;> • :   ±t\   ;.r  u ..> : - r; 1 ; t : ••<..    (.u.,:.    fa,,.*   .. , i . 

generally   tv    ?OH:-.ILì.>   oi¡Ly    i;,   ¡ n<oisi r ..a I    /eu   countries   WLU.OUL 

materici   prooloras,   or    tran.'^ort   o..-  skii-Ud    Labour   dif f j cul t , >••<. 

In countries  of   the  Tiiird   borici    r'.iig   way  01'   ^/uduction   may 

be recouiiian.ieci   only   tor  seme  ite:« s  required    in   -plant it. 11 -^   of 

several   1 ü. 000   per year  or   more;    things   ,)roductui    1er   years 

without   serious    alieratiuns   ilice   aiarri   •  : jci.3,   radio   receivers, 

amplifiers    or   .«. Ir.riiar   ,;out..-; .   Lvon   bicycles    01    lorries   are   not 

very   suite«!   for   this    type   oí   spi . t   production  and   assembly. 

It cannot    at   all   be   «t^piiod    to   a   vario ty   of   ;iac!,iii'   t.jols   in 

quantities    of   some  ijundrnd    ,HT year   >r   even    l.e?s.    ¡'rub Lern-, 

like   i:iatei ial,    <- i ¡no   -iclrjdu i in¡¿-,    t i aiiut.or.-u t ion,    quality   con- 

trol   and   so    or   are   serious    anu   c-coaun i o« L   handit aps   in   de- 

veloping  countries,   itence ,     it  possib*. a    tue    r-.i;ao    t'ivn  wn.ich    i. ü 

machining    Zh-j   üUíá Oí    cor.pononts   .'¡iiouli'   also   De   >,-n, .¡¿ed   vit,n 

the  assembly,    the   bas-ic   loilin;,.    rworkinj    .UH!   final   paintin^ 

of tiie   machine   tools. 

To iiiaintaj.il   a   reJiabie   (quality  for a   .i on¡;   tiuo,    it   may   bo   an 

additional    aav;:ntac,c   10   have   every   lOtn   or   2Utn   machine,   pro- 

duced    by  a    participating   firn,   thoroughly    teamed   at   the   cunens 

This   will    serve    tau   quality   of workiia; i ,¡u^   and   performance. 

The general    rul<-   will    always  be:    production   of   components, 

assembly,    testing and   paintia;; a ^   closely   together  as   possible 

to avoid  unnecessary    t raupport,. t. L<MI   costs   <=nd   delays. 
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9»       Conclusions 

The  production of   prototypes   in a   centre   LE   not   only possible 

but,   in   a   number  oT   cas,  s   als;.-   «Jo¿-,.irnblo ,   ¿i vin,-;   improveuent 

aim   additional   services   to   ?vi?tíiy   ¡'actr.nei    to   a   wide-   extent. 

The   centre   rd'nuld    a<;   .staffed   for   o   runfle   of   years   with   a 

¡lUí.íuor    ox'  i'ortïiçu   experts   bum.:   spec i,)I ist.s    in   vji^ous   fields; 

not   only  necessary   for    tin»   [reduction   oi'   t iie   cei tre   and    tne 

attached   firmò,   but   the   experts   should   also   L>e   able   to   help 

and  cuida  all   viable   factories  within   a   relatively   wide   distane« 

of   the   centre. 

As   soon   as   possible,   the   foreign   experts   should   be   joined   by 

their   local   cunn terpf r t s ,   ti,e   qualification-,   of  which   (and 

their   pay)    shoulc    bo   abov      average   jrovailui,,    in   the   country» 

Foreigners   and  coitnierparl       should   he   c.jnvcrs^nt   with   one 

identical   language.   The   counto rparts   have    to   play   a   vital   rol*; 

in   tito    i'urth* r  training   oi'   forerai n   and   workers   oi    Mi«   firms 

later   K.>Iï  participating    m   t,u   manufacture   OL   itacttinca,   dovaloped 

for   serial   production    m   the   prototype    centre. 

The main  purposes   of   a    prototype   c?ntiO    should   bo: 

--    to  develop   ¡laclnne.^   and   situi Lar   compi i er ted   ¿,oods   for 

serial   prouuctien   in   the   attached   firms   without 

troubling   thoie    tîiroufjls   material-,    tool-,   fixture- 

and   salts   problem* 

--    to   render   technical   a<ívice   anù   «e, vices   which   are 

othervn.yj   not   available,   not   only    v. o   pa rt ici pa tin/; 

but   tu    all     fiiai-H     .n   th--   virinitv   of   the    ctjr¡tr" 
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——   to   iœprove   tht?   qua li tv   oí" goods   produced  and   per- 

formance    ni   wo r'.ouansii ip   as  far   ,is   possible   in   all    facto- 

ries   as]:iiv   for-   expert   lie! p. 

10. ltaco!ii)iBnit,411 K>ti « 

(Kit    of  tlt€-   nforef/iiri,;  not»:»,    racomraendatiuns   can   easily   be 

DVal «*a led .    ii  fi• n iL<-- E      >i    ijH-ijial    servio'-"     iiiuuli!   be*   established 

in   tilt*   contre,      .i    i tì'j  rnivici     to   ail     fini...    1,1    ti,-1    .t. -iniiy, 

wtietlior   tìnjy   z\r<>   participating   in   t!i>     proji.ot   or   not.    fnc- r 

speci.il   servicer   aro   na t ¿rally   varvir^   1 roiii   case   to   case,   but 

the    following   departments   cl»servu  always   serious   corisi'J*' ration: 

— - standardization 

— - ma te ri a J    test inj 

— - heat   treatment 

— - pattern  making 

— - fouxidry   (les) 

— - toolroom 

— - eie c tro- fi at inj 

— - (cooperativo)    purchase. 

Standardisation   in   by  far   not   only   a   matter  of   Uie   centre   but 

should  be   considere«!   always   in   a  national   framework;   utmost 

preference   should  b«   fiivor   to   a  case   iinkagt.    to   the   improving 

international    «tandan's,    wi.i^'t   riionli'   Lo   uooptf-i,    it   possible. 

Very   important    ait:    tustinc,   iu r 11; t xe >   for   riat ¡rial,    es¡<üc¡ illy 

for   neat-trea table    steel.      L'.   devul opiri£   countries   have   a 

heavy  demand   for di*;s,    tools,    jigs   ana   fixtures.   They   are 
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Biacíilned   with   a   considerable  a.nourit   of  time   ¡mil   3ki 11 ,   but 

often   it    id  not   known   h>>w    to  bardan   the   strel,    or   the    speci- 

fioationp     ajppli. =îCI   are   ; noo rro<„: t .   VI1 e   (,nly    reliable   way  out 

ii   cni'ii in,;   lm-   coaj-o«! tion   oí     lì,e   sLcc-l   beíor*     b*a t - trea tmont , 

w"in,-;    1   roa-.un    to  hav-.>  Material    tit-tiny  and   hont-treatment 

í';H  l 1 itj.»H   clos'i   toi.ethor. 

••(•i    a   timber  of    cüjjirinmi.f it w. LI   i:>      nec-'ssary   to  imve   tiiem 

ati.-o lut-> Ly   cr.icki'ro,. ,    tu   ¿* >•*• i-J   }.a,r   cracks    oaus._-<I   by   iliaca i nint,, 

«3   well   as   iiar<iunint;   cracks   a' tor   tica t-trea tment .   For   tliia 

1 arpóse,    a   ma¿;iietlc    <-rack   doto*-tor  will   be    ciosirable. 

Pattern laakitih   aas   bu«n  r.-ontioncü   airoaiiy,    it   is   a   very   im- 

portant   trade   in   countries   start u, ;   to ward«   industrial   develop- 

ment,    and   need«   iwp ¡•ovviali t .   Fr*;qu.ont ly   a    wood    «e.isonin,;   plant 

ta   ¿ot  qualified   woou   for   pattern:,   will   bo    v >.ry   uielul,   Vlietlier 

a   foundry   is  attache 1   to    thu   contre   or  not,   expert   advice    for 

improvement   of   castings   should   b-   avouable   -it    th.?   centre    for 

qui to   some   tim*» . 

.special   tools,    jigs   and   fixtures   aio   necussary   for  a* rial   pro- 

duction  all   over   tuo   world.   Hut    the   know-how of   designing   these 

itouis   and   of  production   processor   are   equally   s ni por tar» t. 

Specialista   in    thèse    t'u-Lu-   ¡.rust   bo   with   t.i<>   centre   for   a 

lontj    t iuiis .    An   «_-x, ui t     l'oiv.r.i.     11    tu-    taolroo.a i.ii^ht   probably 

i«1    replaced   oar i i.a-    t;,aa   au   :;.v;.o; t    *,<..;   •'1'üI;;I,-í   uccai:ao   y.-.irs 

o*"   practical   ahop   litui    -^j-ri«;i»c    ..o.'   ...    , j„ •.3i;l,, ,usi t i on   for 

d jsi¿iiin¿;-   reliable   sfociai   tool-i,   jic;-i   and   ii;.turci>. 



A   lari;©   stock  of   tool    jtae1    ;-boul-.   alvai d  b      liöpt    tu   be   able 

to  serve  alsu   o cher  forties.   l.u.^indim»   uf  toob   requires  fre- 

quent    suporvision.   Tu'»   .¡¡w ;i:tj,.u    foci! '.ti^s    in   tii -    toolroom 

sliotild   not    be   tuo   iictt-row   io   servi      tlho    out udo   parti'-s    o.^. 

witi.   punching   am.,   drawin..  lius   an ,   ;nii. r   ^q-.i ipi M u t„ 

Advice    in  «-L<.-:ti o-,;U. t iii,    L;I .••(    •.<_•.     i w j J ,--M ti   at.   lb-     cjHtro,   fo • 

purchasing    tin;   uecossury   f>;   r.lrnl«;   a-     .v:ll    ,•.»   ,'ur    fixing    tiio 

technical   udU   for   a   ¿üCI   ,<erf oruanc«;   ui'   i!n»   jobs.    Important 

are   cl*>anlinesr>   and   waste  water   purification. 

Th«  purchas      bectiun   »boule   work   coo,fr,;tivt- I y  for   all   parti- 

cipating   firms,,    'id t.»ri ala,   auxiliary   u.t tor i a 1 •»,   coaponenta   and 

tools   are  more   easily   partmsci   by   the    ccntrt,      specially   if 

they   liRVfl   to   be   Import»^,   tiiun   b>    eauh    iruiividnil   morabc r   fina. 

In  a   number   of   [4a<us,     i   central    story   will   be   advisable.   Con- 

tracts   witii    íubsUjipL'ií,   should   d«u   t>c   nun.fi    i;y    L ii,;   rentre 

A   few    further  rue oiai.ic relations  EIQV    fiiul   y     c   t;iv;n: 

— the  interna t ì orici L iy  valid   eia ss» if i cat. on   of  ,,QOüíJ   of 

ali  kino   (for   l.iport   and   iX| ort   í tutjstics)   aitould   be 

used  as   won   ay   r>o,s-Lble 

— a   faii'Jy   lfii\;t    _,rout   of   i.evulnpia,     count rL«_-<>    is  UM inj 

tiit   ^n^.liiid    l¿.nt;u-i0u   a-,   teaeiiin.    i ,•„:i un   for   uc.ijücal 

and  hifjhttr   education,    nut   has   aili/idi.i   t<i<;   r,:-ti-ic   weasui- 

in¿  aydUn.    As   tecajnieat    instruct i un  books   froiu   U.JA   and 

Great   Britain   are   available    in   plenty,    but   may   ¡aii-U'-ad 

due   to    the   inc.¡   system   still    applied   in   thi-st-   countriua, 

tiiese   books    should   ba   transir» tud   for   tin*   no trie   system. 
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the   prototype   centre   r.ust  be   able    to  develop   own 

in.is  w< tl.ojt    o'.»taLniuíí   lic^.-.s   after   .«o;r.e  years  of 

!   ti'üiiii'i,.,   I.ut    c;ir<:   ¡-¡list    ue   ta.'.en   that 

mac ii 

oxperi unco    u:. 

the  machines   arc    sale; M ••   in 

prototype   centre a   should  not   be    i 

duction   of     simple   floods,   and    not    l'or   ape 

Thoy   are   not   yet.    rucoiruaouded   an   places   where   only   one 

or no   foundry  at   all   exists    (process in«   of   metal   fcoods 

is  not   sufficiently developed). 

tii r»   market 

iustalled   for  the    pro- 

ïcializod   items. 

«ÉádHMta 
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