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thv  inftUjpiirtil ».«»«IMI   >i'   ;,-,<   t.. Ame une of«>i.,-<l by 

Kr. i, K. 'íri^ci'ii'v,  üir-ft^r of th.. industrial 'Ivchnolofy 

£rivi»ior,  who weinom.ei  1¿¡..   p,.r' j'Mp;y.t:.:  :j*d uitrodue-d  th<> 

j¿»o«ttiiv<* Lir.rit,   ot   th.   Unit--fi W,.tAonu industriel ¿A ve.lupm*;nt 

Ol^pÄlS: tioii,  Ir,   i,   h.   Jibdol-Itidnr.an 

In hia fna-^ural  jidur.a..;   t,h>- .Jxccutivc  Director stressed 

tí»  prime  ir,ìt,ort;juM;  ul   the  telecotru¡unicatiene  industry to an 

«conomy.    H« m: de   th«.-  roiat  that  this industry \otc  both as a 

k#y and ae   u pace-netter  to  ; imo ut   the  . ntin.   ranf.e   of industrial 

«id tochnolot;iccJ   development,    tie  expressed  th,:  dv-sir..  that the 

Duveiopment Ko. tini- nhould s.rw   a duf.il  impose:     th.t of helping 

participants  to   in mal 17..:   ideas  1,.  this  ...Pr;ui>    of rr.anuffv turine 

activit,   end the  eventual crystalization  of thuse.  id<-as into 

tangible,  viable  projects. 

Tho  participants  wei> •.  thon woloared hy fir. G.  V. Soskuty, 

Chlüf of th-     'i:i;in.;erir.f-  Industries Section  of the  Indura rial 

technology Division,    kr. Soskuty  r.ave details  of participants, 

madu a brief re:view oi   me papers received and discussed in 

fonerai tumis th<j  items   jn  the  agenda. 



Th. importa, of an efficient  t*l.,n«*ii*.*U«. *•«- »» ** 

infrastructure of -m economy  i*.  tak#n M  • ••«•» •" r> 

discussions.     ?or th. -levolopim: counlri--«  -.     »..   v. ri     . .-    - 

this vital  element of   the  iniraMr-   rar«  *. 

•  .•    •   »T.   ^^r-.iii.à'   >••   *re oi-^rip-.ti-'-nftl,   politi'-«'   •**«* complex cluster oí   1 actors opeiutii*   •>»    '«  -"' 

r,   *u •-     i^..f.   far ton.   have  if>  be   -xam^-i  nm^%  * economic levels.     Purthera^-e,   th'ibc   I^UK 

•      , i   .,,wi,iTiont   -tr-itiM-ioP cv.d  rrioriu ^-.    However,  th» background o !   n.'it i ¡•mil    level oprici t   ...   i -   ^ ,* 

•  +     ,    f +ho-c  strateM-r   wi priorities  <YoquenUy prient, proal implementation ^t   tnobe  »i^'-'-i.1- 

i     -ti;,.   +v>-  -HAntMi     i' ite development 
which cannot   readily bo  resolved vithin  th,  -ontex 

^.     -,         -,.••;,--    >ni   > -red   f     '•'-• oxanino'i  in  the wi lor strategy of w  particular nation,   Lut  ..^  

context of  the international  development.     Thic  in tun,  r,l«.,s   furth«r 

probi«., of an organisational and political nature in an area which i. oft*» 

of peculiar sensitivity. 

The factor, which influence the decision whereby a developing country 

is likely to endorse or expana the local manufacture of telecommunication 

equipment may be  summarized as follows: 

a) The inability of the existing manufacturing or procurements  system 

to respond to   the  particular needs of an evolving economy, 

b) The strategic necessity of having a nationally based industry; 

c) The élimination of private moncp >ly; •• 

d) Other considerations of national  economic policy such as 

i)   employment  m specific   locations-   ii)   labour training; 

iii)   import   substitution;   iv)   tho kind of technological   fall-out 

which would  benefit already existing or projected industries. 
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the Government  in  ih- m ttinR-up 'if  this n#%» fucili if. 

Another method  îe to make« \t»<ï ih*-  "lu -!••». ••'  *yf*   -.f   .^r- .-«N*.«!- 

whereby an enterprise untiTi:   inu<  iviMrviuil    trrm.^-.»-   *   »      *î. i   -»--4»*,   îH 

construction of  faciliti *-,   the  mutullaU« • plani,   »h»--  t^m*!   m*pmw- 
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enterprise until  an rtgreod luvol of cutjnit  Uv   Hear» ittywi, 
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Nominally,  because this is a primary   function of private enterprise 

and whore a situation for tho croation of profit exists,    ¡rivato  enterprise 

should  be attracted   io  it.     Such an  incentive uri'uct-iro will   normally 

incluid-  «urn components  is:     i)   low interest  1 muß     ii)   customs  exemptions 

til)   tax hoi ii'' "a   ivi   i ipii»!   reputri^tion  concessions    v)   protective 

t*rrifi    vi ¡   ^uAranteeii oi ,.ri,     vu)   ^xport  pe^niur/is.     The rtther 

option  IB to   e*--,p  it   wi th  public  í'iV- stirietit. 

Ho«fav*rt   thf   conclusion ma./  te  r .ach«*rl   that  the  inadequ icy of private 

itt»##tö«r,»  i«  r,r t   -U.-octly  r. int, i   %r   the   i >*r> o of profitability  of a 

*p*.*»fi«   fit,i   rpri»   .     1 i-'k  '->f  av  ilaLl-j  capital  r.\y  be   the  eaufco.     Iu 

thi«   >>»»   •'»     sir» c   (-n-ViPi-v.  - f  fuîiûr wmüa \-u a pow.rful   incentive,  but 

lfc«r» «w%f   -ti«-  *•••   i  **'*»•    Vr«   m   1irwf,t   fiv •"¡¿nm*   vnin'i  in   the  aot-tin¿ up 

«f  fwl'i **•',! ij    >w»w«<   |»r» lu- « i •?'•   f-rii it»   »,     "Vi^'iv,   ì t   ir   por.ribl.j 

ft»?  ^ríT^*        >*.rt>r»*     :     **   v     't.      .'       t- ,r-     'ipifil    '.'    ; «       i.fipcgial,   but 

fa  ««   «riti      *     *n*       n   «>.,      ¡M ,r '     Lu    <1     .. »,    e   'r^ani ial»on»al 

IMM #»«a»-i,     î*.   *hi -.   »wiw     i*    ->i#fr»>   t«    K.'Util     ti    rut   up sîtat»!-'>wi--if 

lf»«fcKU* f**-iti*t-«  %#ii   via«»    4»*»»-Uy  th., »tr.ajari-.l w»*t  Uiehnologi.-al 
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t§*wt* H ***•!   •ti*»*'*       f     -••-ii     t   • r- r i «   t»*»tf,     fu »v   .ru,  hc>v V',rt 

i*.m \ -<*>•* * *)h >*•*  ^*sr»#«»rf*   i   i   r*.È*i-  »   »r%f   fr     j **« t r% -»-i  f* r  |*r<  }-'*•*« whl^h 

il, ut, t tit ^r- 
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*--   *   *.%*#•      *=   f*       î    *k-      r»V    ri        .f    fin-ut- t    1    -#t->l!M       **» I   «i***l»4 



Financial viability is determined by the existence of an adequato 

market demand for the product and on the technical feasibility of the operation. 

Excessive market surveys are act mandatory in the early stag s of the 

operation but investment i¡.5 consequent upon the prospect of satisfactory 

market demand for the eventual product and reasonably reliable data need to 

be obtained. 

In deciding whether to establish the manufacture of a new product 

consideration must be given to the possibility of a long-term guarantee 

for the product.  The requirements zo  bo met before such a long-term 

guarantee can be assured ^0 cheap and easily available special basic 

materials, ability to manufacture locally the most important components, 

an adequate and qualified technical staff, and modern equipment. 

Those factors are curmdorod to be of approximately equal importance. 

An objective evaluation of production feasibility may be made by using 

the following equation   S     S, : S. . S„ . S, . S. 
T" J- •- 1- * h 

where    S_      represents  the   overall   long torn guarantee  on  an aren 
1 

S.     is the  ratio  of the amount  of available  cheap materials to thtì total 

•amount   of required materials  (materials guarantee) 

3»    is th-'   rat w    <r the  nimber of   -co: omi '*• lly   -.1 t ain'-bl     conpononti  to 

the tot al   runbor >>f oomponcni.'   ruedod  ( compononta   oaoc ¿vaBuste«) 

S.    it the    rat ic  ,f the number <-f qualifiai  yrnowul   In  th.   -uva to 

the number i-npl ),ve i  by pronun.'if   producers  (labour co-offtriont) 

3.    in the   ratio   i|   th.   ei-.tim-tod v .lu.      f Venni cal   .KfUijtn.'nt  fortiiu 
4 

proposed produ   u-»r;   to  the  ..o+tmat -4  value of a prowinent  produe#r*i 

identical   equipment   (equipwont   factor) 
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The results obtained by estimating S   ,  S.,,  G  ,   and S,   for several 

areas  and by  calculating the  products  G_ indicate the most   suitable 

location for the aanufaoturinr  facilities. 

A similar prjoess tr.a;/  >e us^ii in d>. t ermininf suitable groups  of 

products.     even when ST _ O.OS  a sufficient  lonr-torm guarantee can etili   be 

secured for  a ¿rivín area.     If S1   =  J,   indicating that  there  is no  outlook 

for even minimal 1   cal  production  of special  materiale,   no lcn^-torm 

guarantee in possible. 

The Technical  Baso 

Thir-  term is une.1 to   lesionate the  research,  development,   design 

and technological  capacities  required  in connootiin with   the  preliminary 

assessment   of  technologies   lud  technical   serviced  for a neu ^roup of product: 

The  factors requiring  consideration   ro establish  -   ^-u..a  technical 

base  are a)   the complexity  of  the,  product,   V)   the lo v.; i  of production,   c) 

the  technologies used,   d)   the  scope     f  co-operation with producers,    -.)  the 

licences  and  technical  assist ;ncc which will   be rcjuirdd. 

The complexity of the product  and  the level  of production  influence 

the scale of  the technical base,   particularly  in the  electronics  industry. 

A »mall  series of articles require?      lar^v  staff for roee.-rch and development, 

whereas a large sarins and mass  production require more intensive 

technological  research and development. 
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Pig.  1 shows the necessary technical  capacities plotted reinst 

the estimated production senos for  a unit  complexity of equipment.    The 

example of a unit  conploxi*;.      f  ."in-.!  product  is   part   of ,n apparatus 

containing .ne  vacuum  tubo or on,  transistor and  including all  associated 

mechanical and electrical  components. 

Curve 1,   representing required technical capacity as a whole,  has boon 

drawn for the case of a licenced production that  includes special 

technological  device,.    Unavoidable .edification.  of  lic.ru ,-design  from the 

viewpoint of additional  labour capacities  are  shown by Curve  3.    This Curve 

-,    .   ••   . t -rVnrt ip-ir-1  rWi Pications  (different i_    +V,        /-. -, r\n n i + 1    •£•    r, (Hill' l   J.      I •_ ei-Jlv1! ->£.•»• '      "^ represents the  capaeni..-. i^i^11- 

starting materials,   protection of  products agr.inat  specific climatic 

conditions,  air conditioning of working areas,   etc.). 

In the case of a new production which has been established without 

the purchase of licence the Curve, 4,5,  -d 6  ar, added.    Curve 4 represents 

over-all capacity of technical work,  curve 5 représente the design and 

development of the product  and curve 6 represents the  technological werk 

and the development  of technological equipment. 

An example would be a factory that previously had a licenced production 

of products using vacuum tubes.    This factory now aine to establish a moro 

complex final product, in this instance a Î transistor single-range sound 

broadcasting receive.    It is nsauaod that the  factory obtains the necessary 

licence    and imports  special equipment.    A further assumption is*at an 

output of 105 items per year ie  attained.    Thxs moans  that curve, 1,  2 and 

3 will be used.    For 105  items  th.  results indicated    re 5.00C hours 

by curve 1   (total  hours o' technical work),  1,500 hours by curve  2  (partial 

development  work)   and 3,500 hours by curve 3  (modification of technologies 

added to the licence). 
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Since a 7   transistor receiver is involved  these figures arc thon muH i pi i od 

by 7.    Tho resulting total needs aro 35,OOC  hours  on technical  capacity, 

10,000 hours  on  design modifications  an*  25,000 hours on technology 

modifications. 

Tho la-./ represented by fio.l io valid  for all  now production processes 

to be introduced.     It  is always necessary,  however,   to arrange a convenient 

complexity unit.     The  limits of necessary capacity may be  found  from 

statistical  data concerning typical  cases of establishing new production 

processes. 

A minimum time-lapse between the  st irt  of research and the  establishment 

of the new manufacturing process should be aimed for because of considerations 

of design life.    A maximum time lapse of 3 years may be allowed  for the 

most complex articles. 

These are certain  limitations connected with licence production. 

Experience has shown  that a complexity of the  order of 100  "ictivo  electronic 

circuits is   the maximum  feasible where  licenced  production is remote  from 

the liconcer.     It   is   therefore bvtur  for a developing country   to  build up 

its  technical capacity gradually.    This can  be done by starting   m tho  basis 

of partial  licences and then establishing its own qualified technical  base 

for additional, more complex items. 
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iv)     C'A! fi: 

Pcwor cnoIoD 

Stranded wira oabl.:~ 

Ilnok-up wii'.3i5 

Multipair cablo rs 

Co-axial   e ibi OB 

v)      Aerials 

Solid copper wiros 

Stranded copp-r uir ^ 

Solid  and   rl.ìxiol.:  oo-axial   cabila 

Wave-puil^ - braue 

Stool  cabios  -vi i?W3 

Sound and tjljv^-•»• w^cant  rocolyorg. 

r.,,->        '  + bu^  r,r;ductr    .,- warily  involve:  th.; uno  of 

ii-+    n-.-Mi-t'ì.     ^ namifaotiirc ni theso 
*  „„..        .  .'   v-ri-í-v  ••''   internarti   t - p*-.-. u,x-. 

.»•,-.•„1   r -^idorati-oi ia vi-;w <u  tho  elevated 
intomediateo.  r.quir:r v .ry earful  e. ..i^r.-ti 

•        r,, ,„ti,.       <r< n,, which arc  rmit hl ;   Ccr local  mrvnu- 

+     -  -v,  ~t-nd»M native   components,  plur, loudup.akerr; 
facturo includo raoat - .    >d^ ~t-na„a  ¿ 

„„viou=ly -,= a „.,j..r „„»nWor^tio» 1**o tl« ^f-turo  ,r Mtt^» 

is  concerned). 

+     , ni   co^uct^r-,  vacuum tuber,   forritoo,  miotic Others,  noteaely  deini-conauci..    .,, 

,    ,   -.     +4   -  „.«-.nt.^   "or picture-tubes, •^   rv -. Vvnl-^korK  ad  do'.locti"ü  a^iví.,^ —   . ^   ^ 

„» „or, .uit,,U  Tor c,-o:»,,tiYo n•r„te,   »y «•»»     " «.unU-i*. 

It  is »Pth Türkin«; iv.   tl,in   c,.rt«t th-.t   'ow n^^tu, ,-v:    ,: r-dxo   ^ 

•      ,c  -v-       -r-m^nturo  th.;   cjnponontr: used in their 
a nd tolevi^i-  i  r cavers al-   •   ..n-~m. 

,    tr       ...„t   ,P  >d ,. .  arc   imbricated by   comp.n^t specialist  arm,, 
products.     . -'ot  !J'   «*•-•• - 

Even  tho  W*  V.C->."   ~•  c nt-actod out. 
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MATERIALS AND COriPOhUyTS 

In  the nanufacturc 01' teiere vnunj ration omaipmon ;,   certain apocini 

basic materials  ar- essential,     'fkeir quel it;.- and  vari-iy Jetermno  the 

kied arid level   of i ee'v^lc:"*?'  i-Mploycd,   '•'• •   e j TV~ .I  of r--i t oii-"> v i o-i  in  ->ro~ 

uu   tion  and the portomene;  ¡-haraet ..-ri e tier,  and  reliability of the   ideal 

product,, 

Althouyh  only s^eLl  caeant > t i. r, oí' r.oe.o -'.ato- i   In  .-•.-?• reeuirn1   the 

quality of these -latorials ' ,~r   to b    <^ry hi«-h      Hc:ii-rondarti rs provili c 

an obvious  cumple,    Profiten   in  i ¡nosfiicl    -pdhe   I  a-iall eniaetilioo of 

very hi.yh nur" ty    ntoriel'j „ 

Materials of .naynctic,   mnulatin.a  an.!  con laet fi"  117130 arc alno 

extremely sancitilo  +0 climatic  conditions.     T.::) nvuiufao .uro,   transport 

and  storavo of ec,i.ipononí,3 "ir'c  with  these matériels. 

especially  in   tropical  eliiat.ee. 

?OïV   serions problems, 

It   ic unlikely that   eny one  country can obtain  all   these materials 

from  its ovm resource;-.     7,;-- eroblon of enervai Materials  one bo rsoJ vet! 

at  least partially,   by international  co-operation mil  improved trade 

relations,     An  accurate assesrvioni  of a country':-,  roeources  ic   therefore 

importait   in dooMi-v-  ty«,   <T->;,  0     proda id   '•,•   ione facture. 

The  following list  contains  oonc  of tv> nest   importaiit yroupa of 

materiale used   in   U10 Manufacture  of   toloeenmunieations     aquipnent: 

Metal 1 i c na '• cri ai s 

Copper and nliinuni1::.   for   eonductorn 

Hieda purity rictrls and   alloys  ior  scei-conductors   (feermonium, 
antimony,   inume,   lin,   1 ~ad,   alu ,in: am,   ;-al lia:,  end  Au-Gn ,-Ueya) 

Katcrials   t'r r ocai-urLs   f tapsten   -- Au-I i   alloco) 
i'nf :aterialr.  aed  alloys   for vacuui.i purposes  (kovnr,   tar.talun, 
molyb'hjnu-) 

Krönet ic materials mu"   alloys   (cabal    aid Ai-:T3   alleys) 
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Plastic 

^ri.;,;»/l.m*to'rophV.v'.l'\U ,  polrstyrfins, 

Ft»    ^ A TJC; \ 

p DUì-Oroquet" 

-.c-r-inforco'1 synthetic rosine, unplaettoiscd 

r0,- \vlb",   '-V /Laos,   etc. 

Glass inn-tor i ale .ajj; 

Gliriß M- l-ri'-: 

Berlin; -I-ET 

Quart;-   . "lasr: 

Varnishes 

I.noulr.liar  (Vor condxictorn) 

Ii.-.prcrn.-.tin.'-- (for winding and condensers) 

Scaliu.r- CoiApou-nt3 

Cornr-ono,   operier-,  polyesters,   etc. 

Technical  fvv-  Uarc  'Jason 

Uitrcvr-  ,  Uy.Vo-.r.,  holiuu,  krypton,  xenon,   etc. 

Hiñerais and other nat:-rials 

Tab-,   ¡cioli'i,   ruartz,  .na-iosia,  graphite,  manganese dióxido 

It vili bo  realize; that this list   is by no nenns exhaustive. 



!* 1.1*^.1 

Pila    !      v.»p» 

f%.fäf-f'.    r*, 

i *. ": i'C 

win** i v , 

t»)      tVrtlfi   f'T  *h     *>r   :"••  tri   <•    -e        ••     -.»«•     ;<-r   ,>««•. ¡, 

"Merini 

iv) lïtn^ ;> » !'),;    pt-r-      «It    •'   ~r.3(?'f  -T 

^ if ci * f* < 

;iu f   ;'>r • >t  .» 

."\l«t    V    •   1 /<>-;    ;       tìii'     v-.-iUl'-'-tur. ?.r   :'.--• fl    -vir   .   .f,,:;     >v 

fVwmro for hun aso:it •."   n—-...,-, : , 44)., «-» ,,•„ -, 

is  ucnd  "or ft.- -n-Viia'   T   '   :'l >- • -   -•••..- 

out   o-  npacirl viuuirv -\-r-* --   • .">»'*-. 

' «    '"i ••    i *- 

obtr.i::   tho     .;cii'0;¡   o>:-->.':  r.">'    >*i   idii" 'J •'" 1 i 

».     i-tr 

•v  "-.r. M ••• '*« th 

ferrite nor>.n,  .-V.,   •.;' or    r^.p-tir :-o
f.dH.om   ••  ;\Fiit"   (   ..,,,,,,,,,, » 

with  silicon fivnfu 

Output   trruioformcrs  Tor bori sc it ni   L<vdn*;.i/i    J^-- to  b*   innulMo^ 

a-rvLnst hurh onrrntin.    voltrç-  1,     ,1-] : irl     H , M.i    n:lChin--.n   -r-   t¡  -r  i\n> 

used   in their Manufacture.     ^a.".l 1 t,y  w.trol   (tuf;^  «vV  -»flor   i.h      w^i-. 

fr.oturing procacia  io imortnrt. 
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The followin'-  ooruipmont  ir. required for tl\<. noaufacturo of these 

i) Hultinlo  -iuto.i-.tic oo oooi-e/uonrotio ,10000 103 

ii) yi-vM-.-- M:.C'I; .   '.   i'or   "..efleotio:i "mh  .ool ó r-jis fordern 

ii) ;(n.chi;'^" o v."   tooln   tor pro—forni-v   -oo'  hoat-tror tin." oí* 

dcflootio i-ooi le  onò   (oroar.forr.ioro 

iv)       ChcoI;r.,  :' ovicos   Tor insulation, 

Magnetic circuito 

the br.r/io connonoot of «.   tranrforo-r.     Starting mrtcrialc 

3h'".-ts or 

Si;;.-lo 

connist of -orYoncti coll:' ori orto ' low-lose stool  fabric; 

rolle.    Coro-for.ncrr. aro :.r;:    on -omi^icc  3 copino prese 

operation ooiountric ot-vipirr   tools  are used  in  serios onci smoll  scries 

product loi runo. 

The equipment required  for the proiUictioo of r.ia/motic  circuits for 

mainc   an1  output   Ira o; fornir'- inolu.iee: 

i)      Serpo rico, orocce 

ii)      Stan.-lart1    orv on Cor rTo-stiinpiorr 

Auto, ¡""ti" profiCvG  for slottio• 

Stcppi.i,     .ovio»,o 

Do— rhrruoni.e':  'T; \ò ro. 

Ti'-ht'oiin- orocooo 

iii) 

i«) 

v) 

vi) 

vii)      Lo.cqu^r-oootino o-chiooo 

viii)      C'-JI roo- ?:•'.•' cK.-ooilinr  equipment for nc^riotic stecl delivered 
i * rollo 

ix)       Circular e  inoorn 

r.)      .Vinoolioo ovens 

;:i)      Wr.nte  trotino equipan*  for otcol sheet?  rvi:l strepili,- tools. 



- Y: - 

The magnetic cir- aits   "or loudoocrjxr?  porr,  ,-pooi-û. ^robl'^ip Kemp, 

of their delio.-».-;/,     Pcrnrvie^t n-^ioti i'^r   ¡.li •;<    oirouitn  -r     :-.do   "ron 

orienter  ferrites or  /roo sp--.^A.-.i  h i.-li 'lio'r .1   or oob.v. :   rtcol rilo y;- . 

The rnmiuf actur.. oí' t]--.c_- -of.'-o:unt^   ir;  _.a,-lV  ¿pit; different  fron  that 

oi' oth.r -i-m'Air circuit. 

im^uo.;d Ir-  nt-.nd'-.rd mi-ohr-ni^n.! IWrnotio  con'1 ^-t iv.r oo'oo: nt-;   aï 

oní;inocri:ir- nctho'ln,   th-t  i:    to  ;r:y,   n+-vxirv,   h ?... pr.nnin   ,   -/id  the 

tumi"*-; of cylindrical   port-.     Con li,-ti'd ty  13   iicrur-   .'  ".vr th.: uno of 

ann ., ;.l in ; - o ven n,   urrà ' 1 ly  no- "A.'roriz :ñ. an t   ..i,,   anneri:.'•  parte p.r.'   thon 

inp.ulr.tcrt wit:!   ,,tal,     Spoeti  ,~ item io:; .l3cdc  to bu -ivon   to th. notai 

insulation of   ¡.ho -air / ;ap av*   adjoining; oarte- 

Basic   jquipnont  conciots of: 

i) 

ii) 

iii) 

iv) 

v) 

Insul anta 

Pr<:::rcs  for  flat parto 

Iloatod  ntrnpi;r; pr.snoa 

Automatic naohinc too Ir;  for cylindrical parts 

'iar-^ctii'i:- .••• f.:i„:   1oìi'vpicti'   -^T devi oc;,:; 

Turret or conveyor n .tal noui "in,"   jcuinnc-it. 

This rroup  compris..-; n-terialn   In sheet  or roll form,   including; 

vnmiahed cloth,   r.lot   virmlationc,   and buchinro vùth   Ureeted electrical 

fieldc.     Proco-eren  coranrino t!u preparation   of bonding- rosins,   lnocmerin/*, 

prenci",-;  ni:1  curi'v,     lì o TUir or: ou to   for  the ;naoufactur.   of laminated 

in nu! at in •- nnicrirlr   irelud,;  -ir-conf : ' v->n( d  0torerocr-  fnr barde nai.orialr 

and  fininhod orodueto,   lirai:'   ch'^i^i   tanhe,   cutting machinas,   laccruorinc 

np.ohinc3  and proos-n  for laminated   innulants. 



nica Mat:,r:>al_g 

Thi v  "roup  i  •"! if-'-.'"   'ii "'- t ,;8f ' Cd/P.< •>.U.rf :-i'    il'"". ; »     *' "•" • (il * ''-'I 

mica tane.  a;a    i   "• ^"t.".       -     — •-• J 
l   n"  *    -* *    • 

iir-    "i: •-A" t -l'ir  *• replaçai     y  .-¡i.<\a i r.1       :.ior.   :" >•     '   ••"   '    '* 

bonOií,- r.i-cU-j'  (vl^ut  r:   by ':-.:i   M),     Tu     :aaa:-tur    -'    -i-    .-'.ir 

nimil-r   io   tw   o:' aaP r a-  ,,,   a.     :a,     -.hal^r        - -r   '  i» ih  i,cr 

splitting   aio-  'ir.;  han  v.,ro,n   V-aaia   -.*,   L,-i Vi-   H .-    MUÍ'  -vO 

homor::n.ity      la  -v.iiio.  ;'-     a-f-nn,' -ro^no r -rror  iarr Fpr.eo 

and uakes mor.  -.ihi-i at  us,   of  -."ii-h    Vbour, 

I irvi or roquir •1i .-a^r   Tor proiurfio.i inala.,1,'.: 

i)      ÌÌUIB ."or -ri-TÌvi- ..iio- mil; 

ii)       Sinpl :• nr.p-ir    -illi...    ao~hi -or   "or nakin-- raica inM. 

iii)       Struipin.- :  .;-.i-raitonr.t-  a.."  toolc  for n-':i,      promu-'  artioiae 

fro.i a ion povi'l T, 

Porcelaine,  -uiù ci her C-rai' a.., 

Hharta,      ,. t   v.-l-    -r-.  -or-.-l-i.:,   r'.-titc,   -oraiic l'i-l-otr^c 

materiain,   -ror.M..,   .• 1 aaro-f-ioaa,.,   an,'  ori':  o^a-io,-,     ?ha aaaa- 

facturiri'- nrncac  rvauir ,u hi h curi,.'  lavorature.-; aiuoli confer both 

mechanical  and oloctricvU  r.Wcxi, VA      7A; aai;.  ntenn  in   ;hc   -ruiufacturiiv: 

process  ar,   presina,   pallia- ^áToraan     ar,i earti -. •.     7.10  u~aio  equip- 

ment   includes nachinor  +o prepare  arh  Uonoaaniso th.,  ceraúe panto, 

forming uachinoc aal pnr.ee c?   rnray Machia :-r i or 'alaciar' and   ourinapovona. 
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cioè.-  --;.r    ,ia-- 

<v •• ì 1 n vvst-t -IV 

•"'o.-r       --t   • TU,   • Î-- - ' y>'     'ii.-.  u '  t-f\T 11 

~r",nnu>nvr -,     •%•••-.. * i .- 

>io-l 

xc i. T. 

-w. >*< r,   -. !t     .ì-UTIìOìII 

Oirvi.i* th..  rif-odr, oi   -,    roup 

i'" bloo 

TI .        1"        v, I t 

• <-JTi- ri.v.t 

T"-.-? •,î-.1uf.-..-tur.   of -".b1,-  v-   :>rv,-:o  r.ovivl  «vvr-tic^ -     7!i •" 

-n-lurlc   ti«,   i^fvlrv^  -f   cY,   co^urt-v   ncr   ,   ' ;,     -onbi* ,-   r.f   t!v 

ii.ril.-.t.-s  c^.vluctoro b- t-irirv- th..»  tc,-,t'-   - -;-   -,-  iìi3ul-1,0,.  „f 

tho cnplrt.-   svnt-,~ ,«   >    i-.^j-li, ..Vì.-M      tn  nroKot     it   -.-ui*t 

'"   dirvi ;^1     -ri   i'Wiii^.i   /"..-r^.-••       TYJCFJ.    -rooMur.-o  ir: 

')       ,;ir-\r..H.i. 

' i )       PIVPIV,     n. t 

i'i)       insulario:,. 

Ir*  th-- C~H,. of T>irntHe-iniulr.tM   -xbLa,   tir. «wie popone .  of 

opjr-.tions -pnl :-...?.,   '....,, 

ii)      octrusior. pivfjsiu- 

iii)       sh.^-t'nv •-. 

W;    linorf naturo of  ih-, opor-.t i o**  roquiroo .-ju-Jitiou-.ilv mchinory 

for pullinr,   coiiia/' wl <1 .-rollio». 



The basic ccruipmsnt  consists of - 

i) paper cutting .lachinen 

ii) Cablia : machines 

iii) Stridors 

iv) Insulating machines 

v) Sheath inn procesos 

vi) ^.trusión oressos  (for plastic,   lead and alumini on) 

vii) "auiomenl   for pulluli;,   co il in;- and  aecoilin,:;. # 

Semi-co rv.Vacf ors 

T.1. o basic et art in;' :.mt • riK.1  Tor the manufacturo of ceni -conductors 

is  semi-eryctallino silicon with controlled impurities of iridiam,' ."-allium, 

etc. 

Homogenous silicon Mono-crystals of hi;h nurity  an;i  20 to  50 una in 

diameter are made   from semi-crystalline  silicon by   -one purification  in 

H/7 ovens.     Special  devices  ar>- used  to   cut  the nono   ervctalc  into waforp 

with  thicknesses  fron 0.1   to   1 . ir.; accorò in- to   future uco.     These wafers 

arc-   then accural" machine-   to  the rccuirod thickness  ^i autoradio 

gpiTid;in. • nachiner-'..     The diffusion and   epitaxial   iuivvliorn  arc made in 

r;as   filled,   temperature  ro; trolled ovens  and then  encapsulated after they 

have been nrcvi:ed with «^ i^;  area-.,   soldered leads,   etc, 

Hore compie:: components   ?jr made by planar-epitaxial methods.     The 

system of leads,   .-junction*,   etc.,   in  deposited by "intaHie  condensation 

on  a photo-lithof;raphically produced pattern.    Pro •raiiime-controlled 

optical  systems of hi-h accuracy arc recuira,  for  thin purpose. 



?\ 

viii) 

ix) 

y) 

Xll 

Tho production aroa for the manufacture of solid, state componente 

needs ?  specially controlled  e-vi remuer.t vñth electro-static air Fil- 

tration  oyster  nnf;   co^t,-it handily ,.iri   i .ra?,,rru,ire  cortrcl.     The 

maj.r itona  of ecruipneV;  remira   ,or  tho Bariuf.rt^ o,'  .^-conductors 

sire: 

i)       Zone purification  orruipnent 

ii)       Plate-cuttin~ c-uip-iont 

iii)      Plate rrindir.- ?rd polishing equipment 

iv)       Chechia;- run1  "le^urin,- de-icer   to  ensure  t  at  the  plate 

confoms  to  tho elc-trioal   ani mechanical parameters 

v)      Ovons   for  t1      diffusion  processes 

vi)       Chambers   for  the  -pitaxinl  precorse:; 

vii)       Oheckim- ccui:x.ient  for  intermediate  controls 

Contact  ae-;  ccldcr'i-v; devi cor; 

Khcapnulation proconn 

I^.ehinoc   for attaching  loads and applying FI&BB or ceramic 

buchi;,-a 

xi)      Bin  cant in/' presses for cooling radiatore 

Che -•' i-r-   icviccr, 

xiii)      Photo',rr.phi" ; inK.íurizint; uquiprient for ctruciural parto 

xiv)       Pro.--:ra..me  controlled ntonoirr; rruim.icnt  for the Manufacture 

of micro  ;-tructurcs by   ~ lanar  tech-iolory 

xv)      Air filtration p-vl temperature control  ecruipnent   for all 

work in/- areas. 



Vacuum Co;.i^n~ - ;..*.;> 

r,hyr,r.   : "   "ù>-   trao : : lourü    .intarmi    -'or   !>r.i'       t.      -•  -   T • • 

these  nyntemr   hi:1   ^r^rv   r>ro  rl: •-  V     m„-, ,     t '   .v-   ••«   '      "- •*"* »J 

part:.: arc nanuf'iyvirci1   •' 

requin^;    precia,   >.tr       :*>t<.T   -••      . <••     'f 

vacuum armoal ' A "•.     *-r",\-r::    -.v    ••-r>-'t> ' *'    •'  '    '   > 

bv the uno of  r.p.-îcial   'ul1 ,   ;utoi.¡;tic   -v-i->». 

,^i i-)    t''      *r.*ì ''<Ct lO'l   "»f 

filatnunt3,   oatho.'.-JS   ;\n '   :• .^r-.> •.>.-   Tn^    ^ 

Hi -hiy rr^o---inliz--.--  ~rrr\ ~-v    -jv   i.-'or 

*T* i"    i-"|Cl H'»»""    t i*«'" 

deposition oí    :.!iB.*^^.:  ir .   r i.iw.-. -     , 

with coronic lasers  by - nr¡'   ?-       f     st,.m-  .<   . • ..   --      ¡ 

the créons of  nirtur."   i^or       :V.  r .aim, • ri'  UV,   dc^i" ' -u"   v»«mu» 

pumping  is  carried  rut  r.:.  niO;m!;  r^u^ic    „ichiue  which hi-vc   -  M:*h 

rate of produ-1 ivitv- 

Equipent   r-.v-xfr^   for  •'. o    ^afr.cfur^  o-"   vr^u-  ^.ípon^t»   i.^l^oe: 

i)       Ka:hincry   for -u*U-   :rvv ,   ''Uà,'  .:4n v\<*  .^tho.'-'C 

ii)      Pumpin;- auf  ^alvi    cu tonate  rr- t-   .ul-v    .affuoca nunpn. 

Great  caution -.urt  be user  in .-.onci •-¡ri-i-- th-. pro-luctio".  of certain 

advanced typor  oC  vacuum tubos.     '.Tv.   art van c    c:   sjnl id rtnti   tcohaiquos 

and the  increased use of i.-.tcrrat.-d mrcuttn i iplir ' n rapi-'  oboolonc*nc» 

for those  typos. 
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,   "ui     ta 

'' ' ; "'   "' '•" ,;,||i'n"        f'nn'K/î: xov.v, 

r...!i' 

!: •' •'  '   >*:rfH»U,-t)       '   -C\'i    .  "     ,***' ' ' 

! •;i.--visii"n -v.-ot v - r- , "1 j.'trolvt i 

pr i en " i e?f. -t : ?" ( l'or ixKtr *V«/*'. or -•(*, * i • ¡<- • • - 

rr'in:r(   tr--.-; ,i. t   r- ,   v *    . i,   n.-l'l   .-„i-    ' 

• "t •» •    • r-   «v ,'   r. ••!• „n/v    far 

v-un'-jtor t    «M r •:n|):i.ntnr  , 

r>i,   r^ t   r" T- K>>    
viinnr niñoo, 

-.p.       .nr.«.r.Ui-    ,•    r|,, . ,   ,,f     rr3t.*h^1, 

;> -iV  butto^n,  vari**M    oR. O,-M t.¡r~  -<..: i  „r^-ir if i    •••viro . -rta, 

TV co  ^.ìr-one..*-   .j.    w.ip;'   for uc    i.    H-rt^ Mr-> !Urtion vro- 

pr-v: OB nn<-  r.c  miar    rari:   r^r •  .;rvioiu     i^rt  •'    ^nwnt,     A wL-tv 

o;  ••^hiiolo-M..-   vu' ntí^rti «.     vi..Ti<-.Ir    ir-   por.irV   ^ •  n. hi  h 1,>-1   of 

nnn.,o,nM^ wl.t-,1.  I onJ  t.. --»Ivor   to   .orotic . ,^u •• -1 -re   -r,  r.L^i  -   • 
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jtic capacitors and  rcsiotorc  for receivers,   electrolytic^,   soft mayr 

forritoo,   cwitclicn,  variabl - cana-átorc.    3o>.v,  .uvh-ation ->f   -ho Uvei 

of output  required for economic    p.ration in yiv .n  b- th    following: 

capaci tore; 12 ". 10'    unite p'.-r aonun 

roc:iotorr¡      -      2 " 10 '     u.¡itc per anniv 

-    aluayo  Pi-oviiloa that the - unbar or iyv;R   is cnall. 

Wharo the domnnd for on- typ-.  í :.;   i"  acocan  of  101'   ttorr.r por -..nuil, 

it may be possible to conocer na-uifaeiuro in sverai -ouaitri ^ cnouil- 

trcicounly.     The produr-fcioii oí' toll  tyn; and -^octroi-tic r.-nacitors muet 

bo locatoci   in a ruitablo  clhoato. 

Loudepcal:or r.v-  oloctro-acount j cai  -levices 

Louenonähere  for roe-d-/ore (   nowcr opeal-rs   for public  adoróse 

systemr,,   tranrruUer h^ir   ari.1   reiver oa.pr.ui•  for teloconnunic ^.tions 

equipment,   headphone,   "dyh fidelity  ,p..-orr,   and .onerai  purpose -lioro- 

phoncn ar.    i .-»ciuf of  in  thi~  <•••;<,i.-yory. 

:'ith  the  cr-.o.jptin-i  of nouer r^oahore avi  those .Intended   Cor hiydi 

fidolity app-cationo,   all  thoco produetn ar. suitable  fox- do^tic 

manufacture     Louf speaker r, for radio  receiver  in particular would appear 

to pros ont  the ¡nost  econo orally   "oasib],; proposition wher., this is linked 

to donectic production of lov-eonb  reooi vorn. 

Ideally,   the nanufactn.ro o?   lost of th-.-ieo producta  should be  con- 

centrated in one niant  nervio- th: rormirenentn.  of a -roup of couutrica. 

The plant producir»: ^ynti^ circuit*  for loudonca : .rr needs  ideally to 

be located   in a ooue.lr" who- natorial r< source  illude -i/f:,l,   ooba.lt 

rxlvuniniurc and ferrite materials     The manufacture of paPor-oonon  for 



loudspeaker, ic co¡iplcs ,,d rocmiIVr. nj ., ^.^ ^ ^„^.^ 

--<-?     -J   ...l^ic  r^.üií^nn   :v-   protective 

CVtbjociod  to   cU.^+ic   oxtrz-cr. 

^o.ipotcnt  rrod.W.ion c.- ;nr..,-vt«  rn¿ oP f.tp, 

in a oourtrv WU'.ï ^  «-i..f,ur.t>..   .r.torirl  >.r, 

croort pons ibi 1 it i ;G    •••/•; 

«tard ir.r^.notjc circuítn 

ohoajri   •-.•',f.?r iP tercet in,-; 

-   i-"-irLrir.llv  -dv-w ''OV..T f T5 OC 

L)'V. diouU   in-  * .•ur^ipcc*"   for  t.'i.. 'ncturo of ron ir.tore. 

'  '        'r3,b]•"  f;").'^it,or;-  ...  orti or  to prenote t,oou 

product  cpirjity  ^d  onor-iiou-l   r-U-.ui.Uiv-. 

Licences  c:;d  soccirliv  ,t v.rr„i,,^;n..   ,      . .      1..I1.,  ,1  .-ro. .i.,,0     nnaion.nt   nr¡:  -¡„portaiit  for tho 

promotion of hvdi cru-li'-v or\:it  d ,—•»   -f    ,-..     % 
"lUjl- "     -'   :   -1'-      ^ron alloy-  mid  fcrritca 

an-i  r,ino  Tor  tb-j «níu^íinii  -f loivrn.-, 
,r ij,-"-> 

OOl'J"        ,"J1(1       [  ,;1 IX'.:r;o i   bro^r<r^n',  r- -. :xv >v:. 
V^"1-  ¡iti; 

JUDO  of  th--..-   .it oui   uvd   i--: 

facture.     Th../ inclue   ti;, ciando,; 

batteri CD, 

..n-O'U-tr-   -vro  rnntcb],:.   For  loenl   r¡lc.mL. 

i"i par.;.;iv,.  compone;.tn,   loudnpeokurr,,   and 

Soni 
o «e moro ouitc.bl, Tor eo-or>,.rntivo m-vlUf n.c tur, by -roupn of 

countries.     Thcc.  inclue  sc^i-couciuct 

f-rritca,  -i—~tjtic circuite  for 1 

ore,   vr.cv.ar. tuVn,  picture tub.-H, 

ou.lapyaJror-i,   pP.p.jr conon  for loudcpoalc ere 

and dofloction rs-gre-nt, •;•   ?or oiet ur.-.  tubec. 
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Th-., special materiale ucea i v. the manufacture of those producta, 

o.g.   nomi-conduetore,   v-.cuu.-a tuboe,  pinture   tub,.:.;,   na<~ietic  circuite, 

necessitate r  centralized  production location *     The aanufaetur.   ox" 

picture  tubo-,   dor    -"anplo,   Tí  a very delifato operation beoaucu of   I;lit; 

3cnoitivity of  the t. jinpon^it? to be trae mortod duriny the production 

process. 

Determinatici or capacity  -yid locatio:.   io.'  vtartirfi  er  expanding production 

Hoet  inanufaeturi.if   p^ecee-  . -  hove  a •-' ,1"! lit .^ eii-liiir.ua  indurtrial   ecals. 

A lovol   exirste bo low v.dich pr »h etion boo.naco  ocnur.r.iically mrou.id.     Tili--. 

minimum ecale may  eleo heve  ;••  -loci eivo  --^ect      . th    dore.':  of precieioi 

required in the  .-'-marl pro .iooii-n.     Tt bar   no \<  cntinatod,   Tor example, 

that  ii   the nana r'-c tur -  o.¡"   trnnerdreú.rn  channel  ao>:o;:ir:   a level   o.."  production 

of  2CUO  to  3d^° unite  per y MJ       . 1   .u ocie   or   eo iai.itai • :d.     ••or  "wi Lebii 

jciuipraj.it  thi i  l'-îvol   i.i. oT the  order .-,r' 30,OiV  to /¡(y.OO linen p->r year. 

Uith plastic capacitors  10 to  Id uillion DOT y;ar i<.  tl;e i.ii.ànum level   for 

economic  production.     T.C,  whe:.i  cord-capiat i ne; the Manufacture  o" theee  it ems, 

a minimum production   'd' the  level  indicated  cannot be  euviesnyed,   it will 

obviously bo unwloj  t>  net up a  j die tory   o. •  nc   price  -intimate:: will   be 

neccPGary  in  .irking a preliminary  oetiniaxio:    of demand. 

The pia»,  of analysis   Í   r a specific  p.'o.i roe  ohould envi nage  thro G 

fundamental  oituatione;   ( .'   where the   total  de:,roid ie  clearly leer, than the 

smallest  production unit which m .ay be  inrstalloû   (b.   ubero  tir;  -le;.;and is   the 

name  an   the  capacity of i)  -   o.i,-ialle"t  producido    mil  an •   (c;   where  thv. 

domami   i", clearly froater than  tbe laiyoEi  production uiit which may be 

installed. 



> 1. V^i I. 

The sii:o  ••:•' tí-    pro J-et  i '=  muai ly   t.ak.->:-   t 

capacity duri ^ r   a^-nal   oprati \    po-j   :.. 

of the   .lumber af working uà/-   -id t\    .n^o^r ,->.'••  nr-vuoxj 

to at t air  a  npoci'ic lov;l   o '  -,...t;iut.   ï'-.c  . pti.au,    ài-   -.-; ;   tv     :,.-.. < 

locati-.a will   .y.   tli.vjo whiek load   > ,   tha u,a^   • -,v.:,.  ..<l      ..a,.,.-*,,-•: t>        .•  i 

Thic may \,j quantifia 1   ir-   atch m •• a^ei.) it;..  n.n    oi,   -urr   rarai <aa .. u ; 

cost :   salos-cc -i t  rati ~ ;   t.. !;al   p;.y* Pi t r:. 

'^ha moot  importât   factor  ii  detoni.Ú .l?,  ti...  lizj   ;«f a  pr-j.-ct   i 

eloarly  thy  volano of denial.     All   iadi-trija havj  a ohar—l an r.-.ti« 

curve of production conte  ar; a  Ancti-a!  .V -i-J#     0.-,in.;ivi-v-:   ir a     cent 

curvos wit!,  tlvjr-..-  r. ¡y :¡,ma-d variati-^  a: a  :u-oti.,-i .-..:'   ai    ui. n!ir..  ,,:   t;K, 

factors  previously M;, lioncd will  oft-a  »\;v -1   .ka  ? • viihili I v  .->•   cat^-iar 

for an output  ¿;roatar tha.,  t! at  c worpondritf t-  curro at  -lama: d. 
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The geographical  distribution of the market  is -also an important 

factor in determining the size and physical location of a project.     National 

development   policy will  influence the decision to a considerable degree 

and the  options(a)   a  single  plant   for the whole  of the market   (b)   a central 

plant with satellite  plant;:  ir.  other places   (c)   -everal  plante  of  equivalent 

size spread  over  the area,   will  be  selected according to the particular 

requirements of this policy. 

The basic relations between size and location arico from the geo- 

graphical  distribution of the market ar.d from the  influence  of location 

on costs.     In seno locations the  sun of input  costs to  the plant and the 

output  costs  to  the market  will  be  small  and a seri.ee  of locati ens  can be 

established where  freight  cos'.s  are equally low.     These points may be 

considered as  possible sites   for  installing plant   and  balanced with tho 

remaining factors it  should bo possible to select  the  final  location from 

among them.     The solution will  depend to some extent  or. th..  input/output 

weight  ratio.    As a general  rule,  developing countries have a special  interest 

in locations where transport costs giv^ a definite advantage to the domestic 

producer. 

A comparison of the telecommunication, metallurgy, machine and mochanical 

equipment,  transportation,  electrical, precision engineering, metalware, 

chemical,  paper,  feed and textile industries,  reveals the fact that next 

to precision engineering,  telecommunications is the most labour-intensive. 

In addition it is probably the one which requires the minimum physical 

effort on the part of its direct labour force. 
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The method of analysing the locational forco of labour involves a) 

an estimation of the offset of the variuun typo, of labour required on the 

total prciuctin, cost or the industry in question, b) an examination of tho 

availability of the varies tyPen of labour at th3 different location,, 

the labour rate, at those locatif, o) an estimation of tho effect of 

these rates on total producici co^, to determino how - hey modify the 

equation. 

ESTIMATION OF DEMAND 

There are two stages in the ntudy ,r th. market: Tha collection of 

data and tho establishment of e*Piri,,l basco for their- elaboration and 

analysis. The analysis and elaborate, otor, ia roquirt.fi to ansWür the 

fundamental questions of thin ntuiv w/h->t i.n i >  +t     * -,   , oiuiy. vir.ix  v.ili i:u tho eventual market demand? 

At what price will the product b- sold*? Whit -,*.« tv, ^jj.ui-, uv, ooiu. wnat are thu «pcciiic marketing 

problems of the product? 

In the field of telecommunications equipment thcro arc obviously 

certain items such a. snellite communio-„tinno oquipnont and submarine 

communications equipment, ..dio .quimónt for broadband ruUo-llnks, ,ncillary 

television equipment etc., which it would bo quito uneconomic: to produce 

locally because of the restricted character of national .,Jia.Vld. ThoPO r,main 

two sectors wher. local production may be considered to be economically 

feasible: i) voice frequency communications, ii) carrier frequency 

communications. 

There aro of course items which from the operational point of view 

should bo included in one sector but which, from a technical point of view, 

are nevertheless classify unior tho ,t„,r.  Canoa in point are single- 

channel radxo-liaka to conuoct a romote subscriber diroctly to an exchange, 

subscriber carrier equipment to allow nul- -subscriber operation over the 
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samo pair into one  exchange,  and voice-frequency connexions over multi- 

pair cable connecting a control   exchange with satellite  exchanges in the 

same area or-tev.r..     However,   for  the purposes of   evaluating the overall 

requirements  of a country   tne basic operational  division applies. 

The market outlet  foi   those  types of equipment  will  be basically 

the national  P.T.T.   administrvtior.    But  there arc  others  such as the 

AWiod  Forces,   the  police  and  C.ndarmeri >,  and private  enterprises euch as 

oil and mining oonpanios,   which should not  be  overlooked cince their 

their combined requirements cari  amount  to a    izeablo proportion of total 

P.T.T.   needs. 

The basis of a market survey for this typo of equipment is essentially 

the requirement  for  telephone lines.    Once thin is established the demand 

for switching equipment  is  easily derived.    The basic data are i)   the actual 

number of subscribers,   in urba;i  and rural  categories  classified according 

to usage,  i.e.   domestic or business;   ii]   the  relation of  these  figures 

to the total   population  in   tho different  concentration points; 

iii)  the investigation of any anomalies  found  in the growth curve plotted 

over the past   ton years where possible;   iv)  the  per capita income and,  wher< 

applicable,  divergences  at  the main concentration points;  v)   the growth 

rate of the per capita income plotted over the  last  5-10 years;  vi)  the 

projected growth rate of the per capita income  in the framework of the 

national development  plan;   vii)   an assessment  of factors which could disturi 

the normally  extrapolated requirements;    viii)   the  waiting lists for sub- 

scriber equipment  at the  concentration pcint3 and their development over a 

significant   period of tine.    With those data tho  future development of 

telephone density of a country ca.; be predicted by moans of a logistic 

growth function whoce determinant  parameters  can be calculated. 
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Furthermore,  tha general growth  function«, apply to all countries uniformly 

although they will  not,  of course,   be synchronous. 

Where carrier  frequency communication iß   concerned two basically 

différent  requiremu-ìt,.-  have   to  bo ..i..+.   .,'1   + v,     >~ J  Dc '•lvjt-   ^^   "ht-  transmission of inter-urban 
telephone   iraffin   h>   rh.-   : ,>- -mm-i r.,. ;   .., ino,   uu,   ^.«umiuuiwi o,   oroaacMst  provînmes. 

For intur-urbr.n  teloni.on-  trr-ffip  ti-.     lV;t,4,-„,   , x.].i..n„   xr,,i¡it  th..   justirif;   t raiìsmiKuion network  and  ih. 

historical dovei •; m ^t vi "P   o..-.-i  +rt v-  w -,        . \ -i  pm_..x MI.  a^.a to U- known,   plun  i)   íhc initial   bandwidth, 

ii)   the  initial   numb, r nf r|^,n,,-if,     üí\   +• 
-i^n.lr,,   m)   tr:.   meruasö  in bandwidth,   iv)   tho 

increase  in the nu,W    f  channel*,   v)   the  increase  in typhon,  density 

at  the linked Pointr,  vi)   lh-.  lir.itnio» of the  linke in  terms oí' hour, of 

operation,  vii>    the utilization  factor -f the  ch»nn >l «    vi-HÏ   + >, i   Lj.v.  cnannois,  viii^   the  average 

subscriber acquisition time  over  the links. 

Where the transmission or broadcast programmes io concerned  the 

data on which estimates for  future requirements  will  bo basod aro: 

i)   the amount of radio and  television prouve  originatine  from existing 

ludios,   ii)   the number M   radio  ^l  television  transmitters actually 

in operation and the areas  covered by them,  iii)   the number of links between 

studios and transmitters. 

Tho extrapolation will be deduced from the areas remaining to be 

covered by broadcast  transmission and  the importance allocated by government 

to this coverage. 

Valuable information on thin  subject iB contained in tho report  of 

the Third Plenary A.^embly of the CCITT (Special Autonomous Working Party 

GAS  5)   1964 entitle:! -conomic  Studies at  the national Level in  th.  Field 

of Telecommunication  (I964-I968)". 
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Having determined the quantities  or equipment  required over a given 

poriod of time it will  bo necessary to d.cid-. which types  of equipment 

are boot   3uitcd to local  manufacture  and consultation with  th.  ITU will 

be advisable  V,  draw up  specification,  for  the  equipment   in order to  ensure 

it8  suitability   to  a propose  environnant  and it.   conformity with certain 

special  requirements such aS cornpatioility with exiati.j syctoms,  etc. 



1 
I:o .-•o ti at io is   with "orrií'.i ';•"!•*   ."ii' -; or  , •••OJLPQsninrn, 

Prior  to     : 

Cîrnin^  tho   ~ira-»j = 

r : i I r 

vir. -- n   i_ 

TO iiort    i ;-,   ••;'. 

'il'vi i C" 

• iopi 

nv::;i:    ,'o.-- 

o  o,u„r-•;• 

concerno•  am1- rostri rtio-n,  cunto:»,-: -luti,.-,   ooic^io^ on  th,- 

patriauio.i of  capi •.-.],   ¿t^..  wn i   ,o „v   ,    i^r,.    ,.„.,+    •      .   .,, 

•decision of a ¡ardilif"-',Uj-,r  r . ^.r*f'; r. • th<.  foa.~ibi "> i t 

prise.     Thoy  vn 11  air . influence  do<—:ivr,J 

havo to bo ontablinhcd. 

port 

re— 

;'   .vial ar  citar- 

y  i' -j  priciu.- policy which will 

Tho now factory will  PJ no requie patent   diocnocc  fro- the paru'.i 

company  to nauufaotur, the  ;,ropo^d oçui•c, ,.     Th,  domination of thii 

f c ., will cl op on '1 on: 

a )       in t ornat i or. al pr act i co 

b) lio-nos f-jofi already a-rood with other manufacturcrß,  and. 

c) tho  rc£ulr».tin;ir;   in t¡io  country of invcr¡tmo-t. 

Licence   ¡'...on ara  normally pivon ar   -  ooraonta -   of oalor..     Thoy 

unually  illudo a porccnt-y-a.   to cov.r P. and 1) cor.tn  in   tli« parent 

fnetory  and by  thin  t^mr.  th. now  factory  ir sparo-  tho coot  of orttinr 

up its  own R and1 D facility  a-] at  th    cane ti«-  ensure itnolj' that 

its productif  will   oo kept   in li;.o with   the latent   toohnolo.-ical 

advancer.. 

Th-  lawn  govern lur; ^oroi-n inven rno-t  in a oountry arc always  of 

a very  -onorai  naturo  nine,   thoy have to   apply  to  tha whole spectrun of 

industriar and  industrial rjouiru.ior.ts. 
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In the  nanu of tclceonnunierdio \r>  '.-••• terprir.)    ;,   -   rather union, 

situation  «.pplicr:      ''irTÍl;;,   th-y ar. eeali.u; ''it',  technically hi 'hly 

nophinti'ate'  o-'odueto,     T-.^ondly,   ta, lr.,^1   uartot   is   lively  to be 

very 1: lituo".     L.    thirllv,   they --illnp ;rate  at  o mm-  dicacvantayco 

with ro^ar     to   o/'porl . 

The   renerai nature o" the  lawn  '^«(riUi:  Porci;n   investment will 

have to bo adapt to ip'.fi..",]   oir^u .: tracer,   an"  concessions 

will noeti to he     in-1   at; 

i) kc;'iin"   t'.v  otartin,    oo'to  lo- 

ii) prote~+h.r th    -errent 

iii) supportia:'  future   e.:eorts. 

The  firot   tvxo or.-  inthi-tely linke' with the adopted pricing policy. 

If r. dcoreaoirr' price policy  i -   Ca vov.r od, there in   Iheoratically no uoed 

for any protection at  all,   -irovided th,: pri ocn are bieh  „noueh onci no 

importati vnuipment   >o  oil-' è  i"   ;he   eared.     ?-:t   thin   in  a. unrealistic 

standpoint  and   ••  eonpm,^ee  rolutio".  all!   v.od   »o  he roach.,-  oo thpt  price 

from th.. bo-inn in • or-, an competiti -    as poonibl o  an ¡   at  the Eanc time 

Docurc an adéquat... re tun  Tor  inventorn> 

Dincunniori  will neoe  to  ho njadò in which certain  fir^urac  are 

aoBumod   to ho eoaetant  and obiter aoh'v; ; ,o  interdependent variables. 

The  confitante  arfe1 

i)       the project;,'! quantità of production 

ii)       f.o.b,   coot  of Machinery  .and depreciation rater por ntop of 

manufacture 

iii)      f.o.b.  coot  of importée, piece porto and components and cont of 

locally produced .Material 



iv)      labour,   utility,  ( -nCf   „ov-up,   e/atcr,     u-  ) 

v)       1 icon co   f(oD 

vi)       rocmirod jvtur i or   i; v .nîoi H 'oo 

Zv.  variabl.; ,r... 

i)       Our to:;iB   ;e •it;.'  and i .port  •' pi 'qujpmen (• 

iv) Pr.jrx    0r   fi . j^. .   ,.ror|,ir¡i 

v)       Siepe  of narufa-Ui-.. 

vi)      Amortizo- -.TíO.:  M; n^art-un contn 

norcrr:¡.,.i !   of uro j'it s  ar.d  divi fionda. vj i) 

A ¡.mlti-üqurtticmp.l  mathematica^   „•orici   r-i   v,  T~,í1 + ...uji.i  <-., i  JO  omit  up on thin  bacie, 

but it  win  bu better to CTc,  on  cortnio  r •v   n ,..i--  on crinxi r,.anûeablo comproninos  Troni 

the ntart  ^     or^.r  lo r«0v.n,   I!,,  nunb :r of   -ariablo^ 

In practice,   ^.cucr.io, entro.  arounê   t,h.   follow,  points: 

1)      l2ÍÍH¿^Pj¿i^^ (rirst   fi.v. y .an) 

r"]       T1C ",;)lÌ0:i  J>- '"l^ —  **^  *^  related   l^on on  the 

importation   P[   nlr;i+    -.-.r'    .w,ir.,    ,4     -. Jl'    -1-     i;rT'--M-'iieat   ior the  factory,     Thin 

vnll  absorb a oonrJ derubi ••  innimt „r  n,       *     4 '•-  .u.L .    j.iount of   t'i.   ntart;-up   nontn. 

b)       Corporation ta, o^io,.     (A reasonable tine .calo  for 

this   ir,   her. yearn.) 

2)       Currcn t  Op i;rat i on -• i   Poriod 

a)      J^^l^^^ This will 

nor ¡al Lv bo  io   co.  "or-it"  t,-iie  +\, > n —-or,u>   -n ' '  the Govornmorit 'r trade 

policy but   il,  application  lAVLrA   be very  clonrl, dafinccL 

I:-. P^tiouU,-,   it noodc   to b. ntat-  which products  and 



with MbAcl: ^ai—tarií?tros  it  r.pplior. to.     On tho mio 

hand,   a nanuf^turer r^r.ot   Lo  o.rpoot ^  to rro.!uco -.11 

typuf.  of   tcl.oo,uu;ú-otion-   jcodrv^V.   within  hi'--   T-h'N   of 

-      i-     r„i -^-ii-i-,- + '.->   "-.-i •   ~v-tii;"~  hvt  Viti:   -orru:  v-ri-iionn 

which ni. "ht  out  f,.n ou^i.h.  t.v    i"'ort  r^otrv-1 io.^ cannot 

1)0   allows' 

links 'fit¡: 

•>.!   r   i o-o     ,;frv.rl     of i-i"   vfouV   o-    rr'f'.io- 

¿r.nt   fr.-.ou.voi^.     Otriou-V.',   ••    r-'uactaror 

who  conrvur, ¡M ir tr> vif  v't r:—*.—vi ' -t>::or  to  r,u"ply hin 

b) 

with the-  :v-;;W ,-uipn:-vc vili  -et  b     -.hl-   to   ,o-,fr.cturc 

all ponnihlo  frumpy r^r.     It   i,  f-, -refer-   .u* oxrxy 

to dcCin-,  tho  ouD-to,-.in  oo- amo '• i ty .— wic-.ly  r.s po-ribl'., 

«Crcoiuri o-   ¡ILO progni  -vu'   in conation with the manu- 

facturer tho  cx-.nt  ^oiiia-rtio;^  o,  iìv   rovo  of cruipnotit 

required. 

Spocial   ol-noos  or-n br.   include  to   th. offoct that 

complote  rmo-oPDonblion  for loor.1   a^onhly work can h-  i - 

porter!   fro a tho parent  ooi.many -t   advantageous   conditions 

when th.., rcquir.^nt   for .15 f f,r ,nt   omiipnort   for a ono-off 

project   arir.-s. 

diffiov.lt  r.c-..ir.-:  at  to  -croupi ir h firstly,   but it is 

as neo<,nnary ar. the  first,   sin^j normally the .narka will 

hardly fco M    o;..ow* for one, uoaufacturer to operate com- 

petitively. 
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lu   ;i"in': this 3or+.  of prot action,   tlv; fiovern^nt 

n ir 

v**ptc "irtual]-   th.   or-tion 

pro-.  Jh-.t ;.„. iL1 :iot   , 

thi n  ri in.*vi i o i "-i 

hic  fimi on, ,r(¡:)   i- 

J   r  Monopolv   Cor n:\-r 

will.    i!v r  :0i\   h-.v\   t.- 

•\
<
30."-'J1_   proi'ii   o"t   o ;." 

ic   "•)!,.   ¡n   •: -,,t   ,;¡K.  a. ,n- iH-  of 

'v:r,..,l [ivi.-.r.      'irM-.bl.   legislative 

h-, '   i 

VOÎ* i i. i ' ;'>.",. i 

c)       Supp.l. 

"unront 

i:..^_        ;-'- P^-rpon.   oi   •  nupply ;vre,:uent   in   to 

1.!T:   r.-.U.-t   o]' n ¿vafnotur.,:!.  ^uipm.^t  v/h-ro  thf 

.inui.'-'.-tur. r in i -i   +v. •• im-i,,,,,   -.„-,¡. ± • 

only   ou„ i--\]or our Louer rvnr hr ••-'• "o injfviñ of op--nili.---.  oth.r 

»—et,, h   i:,, „,u.try.     such ,:   rv,,.•*,   „,;„„ nhol„i; 

K- =ub,i,,t to. r vl,w ^ fil.0 J.,;.„..   o.;  ,TOpvii   Bju   pro_ 

tuet  both rai-tovor.   -,>nv ;rvlur>,-hi^ T.       n      -n ~i-   'i'-.ai,A curv-r.     it  vali  provi,-'.':: 

^       t   rt t'1" "•-Taoturer vili   nmdue,;  tho t,.T(,f.  ^ 

curatiti^ of   ocniipn^nt reauir,,;  by th..  'v;,,ini,tr-,tion 

in line with  -,  jointly ^,.,1 manu factor i :vr pmrr.-jn.no, 

Ü)       th*t the  ountoucr will rurn:lr.,o  r.ll  hÌ3 r.-ryuircaont« 

fror.i th, UTiufr.oiur.r ••.:•,! vili  ,,0t  plvce .a- ore\;r:. 

v/itli ouv.UA> n^ufr/iturcrc without  prie 

^"f1  a r voient. 

3)        Support  Tor  future  esorta 

Lor co".3ult".tion 

Govern.lent  h.-.lp vali   j,-   n 

initiât i;r;  exports  to 

o od  to nrer.iij conputitivunasc by 

^-Hi-itri .c with Éich trade  ^r,cm,nts 0::irt. 

Thir may t.-üc.  tho   Torn o-" -  »nnniv „,„„,.      •      •    ., 
 uppl1'  ^oemeru  similar to that which 



,    . +i, .  _.,.-,,{>„.,•  ,« r •,i -i-i.",   ('nitrii'' ou'itcvv.r.      tilt. oxi3tc   between th:. -rnulr^ , <u ,.r . JVI   . u. 

qurotiti^r, nuppli 

fnotorv  tir:«   nv, I .c:i.- :t    <H.l] UT' 

U 

r-m. 

••it.     T-'in   »     !  r-'   wil 

in - r : 

r .-    r .! ' 

..1U*. 

';~o ; 

'. i r P^TI '"-(i in ' <"u 

o.'   ti.     ,T[iii'>r;i.:'it 

uo-       v-.rk-t  tu 

th.  fir:   '"r   low r - r v 

/J.      ri-n, -, -, i 

n . i>'" 

f"\otv.rx"i 

-,..-i    - ,  f- -tur'r vili   -_..: ;r~l<:<  r.ruir,.  cartai 

finriiC—a   '•Erin"    .  U t'or,   i .votiti-  ir 

operation.      'iV::     t-U,-   i-.. -   '^x*i  'w     . v" 

n)      th,. r^pr.tPi^ion o •"    ^nii^l  ^ »ro^ts -.ft .r ,3auction of 

i-xen,   statutory r-..- -.•rv.-r,     tc. 

ii   uhf    f^urr •••"• 

c)       tho employ, n, 

>f 

-    , n,i  for i..^T-\ir:"l i;it>>ration 

i  y, i tor 

rtvi/\U   n.rno";n...l •• ..OI.-!..TT;'   ii.'. tV   oontc-xt 

of tlu    o>/..r-ai  pr--r-:-n., -.v)   Lh"   tr^:;f-:r ' 

pnrt  of their r-.-.li\rier to th,ir oir.i  country. 

•11   or of  r\¿: -freed 
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¿oquirementB   for akil loi  and iie,.;j-rd il 1 tvi  u;JO 

Overall   require t,    vr  • ;,,   uf^r^d   : riiefJ of  la )0Ur are arrived 

it from  an analyse    M   tho  uanndiotnria, • prooosy  in   Tuostion. 

Who: pm-lucti,,.,   i, ha;,.'  prin-ipail.-   -  hiña», labour,   individuai 

work ti:,ie  in   ^«.j an  a  -.icio   dn-   nomadi r  output.      '   standard work   tuno 

is jBtVoliRhe.-i   for each cporatinn  N>foro   t^ter^i^   the  ntaudard  mutilar 

of .an/hourr.      The  onnv^oi^ ,,;•   mie   .'inai   figure   nío  individual   Per^;r: 

-n a;-mpaay»^   rnymll  ir   ty,,    ione  i.   ^e-rdrnce  -.áih   lonal   re^lanoar.. 

"ho analysis   o" optimum .o.aye man/machinory .-„ay  thon   "- don^  in  th.? *l*il 

'•-rm,   conaidering the pri^itios   ,-,;  lr.v.   ycrelrn  f,apital   expenditure, 

.naximuin   empi,.yinent  of local   labour and  vofulatione rerardiuy; ninfla/doubU* 

"In ft working1. 

Whon the   organisational  structure ani the number and Tlali fi cation 

of labour on  the shop  floor  havo   Jeeri accurately  determined,   the  ueeonnary 

qob  lencriptioon ^ar.   be written uP.     dasically,   they  will   ha  copies  of 

those in  une  in  the  parent   company with  minor modi fi cations  determined 

hv specific local  rendition.     P-rnon.iol   are  then sole-ted and/or trained 

t'.„,  match   these   joh  decori oticrr;. 

In  the production of exchange  and transmission equipment  skilled 

personnel  are   reauired only   in critical   operations nuoh  as drilling   turning, 

milling  and casting.     Elsewhere semi-skills Ì pornonnai   are  suitaUe. 

''or  normal   as-embdy .per.ai-no  no:;:i -  killed   p-rnonnul  ara perfectly 

adequate   and   skilla '   perno mol are   required onl-  in a  nupervisory 

capacity.     Here,   the  ratio   ?" Pemi-okilled person .el   is  largely r.  function 

of production:   the /rraater the output the hi-hor the ratio. 
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Sources  of   finance  and special   prenions of  joint  venturo 

î^anufaoturors intero::to; i.: ostablisl-iiv production facilities in a 

developing country will, /'inorali;: ~pocd:i;v, lool: for financial partners 

from a)     privato,   ?cuii-p^i'at- cr r;ovci\iriont,il  enterprises  in the 

counti^y  o •? origin   of   the manufacturer. 

b) private,   ~-mi-private  or r-overnmontal  enterprises in the 

country whore it   is  proposed  to  et tnoliífr  the  nev facility. 

c) The P.T.T.   administration  (as  di ••forent  from the above) 

where  the P'iT.T.   it.  tc   bo tho ma.ior customer. 

The  term "financial  partner;:;"     i:* this confe;:t     io usad to designate 

only these entities which participate in the profiles of  the company as 

shareholders.    It  doer, not include those who  enntri'jute to  the financing 

of the  operation in the   form of  fixed interest  loans. 

There are not many instances  in which partners of the   first  category 

are involved.     Governments normally invest  in a developinr country within 

the   framework of bi-lateral  technical  co-operation a/.-roemenxs and in 

such an  instance a national  call   for tender'would have to  bo issued. 



COST Anuir 

líanufacturin/r costs may be classified under tho  following categorie:;: 

1.     Production   - 

labo-j:-,   indirect  labour, This   i..el . '   ~  •-:••     ^ sctr^b,   lire 

doproeiati    i an •. utilities. 

2. 'Ol^-Ol   CO;:v 

anject«?  -lacJ  --f.or r,ia:.u.>rtur n(
r," variances,   inventory adjusUnente, 

pachi.n' 'i:i'i   <iippinr costra. 

3. Overhead.; 

Administration and  general costs,  marketing and sales  promotion, 

finance  conte,   int"ro".t   rvpa./.nor.t^,   roy.-d.tiec,   manaf;o:nont   í'üOíJ, 

transfer of know-hou,   taxa-,,   not   i ¡coma. 

In addition  to   the running coexs  of   tho  ope-ration v;ill  bo   Mio  start-up 

costs.     This  covers  mainly: 

a,     tho purchase of lavi 

b) training of pevsonr,;!   (initial   training) 

c) tho ruiinirv'-i.i of machir.ory 

d) othor manufacturing start-up costs 

e) tho marketing promotion  costs 

The amortization v/i 11  b:¡  aproad ovor a certain number of years. 

All  theso   factors  influence  tho  eventual   eolliny price of tho  equipment  and 

although nome  aro   Jetoi'mirief  diructly  as  a   function of  tin.  fOM .ral   policy 

of tho manufacturer and  tho  herniations  of   tho country of investment, 

others  i.ri.11 have to   bo ana;y.sod in   :etail   for   ¡very caso. 

In order  to do  thi:.: a  certain amount  of bacie information has  to be 

obtained from local  sources.    Thir. will   concorri: 



a) the sito of tho  proposed  factory 

b) government  pre"ercnco~  rorarding location 

c) the  proposed  inerivo  otruetvro   fo, the now enterprise 

A)     alternativo lobati, na  and a comparison of ^lability of 

utilities,   Ir nopo-t,   labour r^ourcos,   otc. 

o)     the  co?t  of land 

f) the cost  of builf-i v   on the selected cite 

g) the availability   vui oort   :f utilities   (yae,  water,  power, 

drainage,   telephone   linen,   >!tc) 

h)     tlv>  coni   .-r  nc^v.ri-ty 

i)     the cost  of shillod,   o5:ü-^ll, and un.hill.a malo or fornaio 

labour.     This will  include availability,   transport to and from 

the factory rite,  rotations governing employment in country 

(canteen   ^ilition,   medical  and  fir,t-ai :   initie,  oto.), 

social  charros  -n ;;agon. 

j)    working hours,   pai-', holiday,  reflation,  rondin, overtime,   etc. 

ir)     availability of mindle and top nanac-emant,   .alarios  and social 

.i   -, -j-i- ,ro     wri -..^  in related  industries. chorgen,   educational  A-.IHí'S,   -- P"11 • ""' 

1)     depreciation regulations  fnr building»,   machinai«/ and 

m)     lr.wB and  regulations  .ovorning form,,  i/vr^t   (covering taxe,, 

customc  dutic,   repatriate, of profit«:  -u oapixal,  management 

feer,,   royalty  tra-nfor,   etc.) 

pncpucTior COSY:. 

To acquino  pro uetion coste  the production  sequence of the equipment 

to  be manufn,Urod vail b^vo  to bo determined.     They will  bo  classified 

according to the difformi   siepe of facture  an  outlined in the section 

dealing with tho  orga.d.arxon of practica,      bach manufacturing stop will 

then bo tho .abject  of -. separate coot  analysis  to  determine tho most 

economic method  of production. 



This will  bo the ¡a^it  effective  cornproinieo between; 

a) lov? -farcirà currency invootrie.'-i 

b) low  foreign  curr^ey  recurrent   expenditure 

c) maximum utilization of local   rec^urco? 

VMZìIM,: •t-.-.-i "1 ' 

Tho rrr.torinl  roruirob   " ',i'   nee 

li-y. 1:1 '   vmipoiisr.tr* / 

> f  tho Qirubioturing nt. pe,  can ba 

p¿" procured  in order 

i)     through local  punch 

est   blichod 

i i)     through ih.   firm'c  own   I 

iii)     by  importation 

, r ->r.i   r -luted  industries  aire: 1 v 

"¡no  Cui¡!i'Ui'
v 

il   Di."* flucti'..". 

Purchaco  iron established local   i-.u':-,iL-.trios 

JLVcn though 'hie  procc'vro  i;; prof • r bile i     should  be  care '.'.11,/ 

examined in t jr„ie  of ^r.vli :;/  bov   the    •.ppli •- -/ci on o  oavi3r..e-o*l and in -terms of 

price in relit i on to  opon uvi-ki-t  pr<- :ure:eout.     It  if; ndvin-blo  1', have   thin 

n-snomment i.iabo in th : prononce  of r.  rupr .;:jj!ita nv„ 0" tin. Kiviuur.y of 

Industry or  the fovorn.io.it   f epnrtujnt   whieh   i.,  concern yi   with   th me problems, 

Supply   from  firn'c owr.  b'cd   pro burli-,"• 

In  the  absence  of 'i   irci   na ppli -r thie   i o   ur/isagû>    is   the  oext 

possibility.     A rough  .—e:;-,f..ub: .-,     the   itu-u-eont  in nnohinory  rocuiryd 

against  the atiliz.biee   Voler  . b thin naohin .••.-•   \v¡ comp vyi   to   th.,  activity 

in the  parent   company will  determine   whether  this  st-nto;"'  in  worth 

pursuing or whether io.   ir  botto:' to   par; s  eiraight  over   Lo   haportauo• i. 

The Lisi c   ob  lempiri e v.  i ri 11  bo   tin,   lin.lo'i   <"'oet  -'   b ;   import yì noticie 

(with itn high  content of  borei;-:: currency   expon litare ;   nub  imported raw 

material,   (with its high expenditure  on murai fact r-o). 



If the utilization  factors  -ivo nC the rirht order of magnitude 

and. the  projected /-mvrth  of production ci,, bri'v it  .;rr tn  a reasonably 

economic   riunir,, the   ."ollovrinv- po'.sibiliti r:   c.^..1 be   evaluated: 

i     ^ Th.  importation  of th<- met,vial  until   ln.-fL   producti  u becomes 

viable. 

b)     The  investigation  -'- '  th ;  no.--¡i"dliii ;e   .V eupplyinc related 

industries   i"   f>.  cou.itry srb    'borti.ir loc?.l naeufroturo  from 

the  start   o" the  operation. 

Tba latter pnoarulity should again  ;;>-  explored wit!   a representativo 

of the apprpriato  ¿rover oment autkorit" in order  to   .rasuro that  the 

requirements of the  market  vrill bo met  from  tliio  envisaged source.    It  will 

also be  nocooyary to  draw up a  separate arrcomoiit  fer manufacture vrith 

tho government. 

Obviously as  300:1 a<-s the possibility of  local manufacturo of sub- 

asoanblios in  envisaged   idrie production v/ill  become the subject   of a 

complete manufaeturio» - pi-.mutivi,"   exercise in  it noli".     It will  comprise 

the stops cutlineJ   above   for production  coste  an! related coots,   ac   far 

aß thin  in applicable. 

The total coat  of material vali timi be  the sum of: 

i)    the cost  of rruj material and cub-a ;se:.ibliee bought locally 

ii)     production  and  related  eo'/ts of  sub-nceombli es   >.f ovni  local 

manufacturo 

iii)    landed coot  of importe.   ('/no charf G  for landing tne material 

should be   carefully evalúate-, and determined in terms  of taxes, 

cuntenr. 'batios,   oustonr:  ele .ranco  co'-t^ and t rann pert  to 

faeton' cito. .1 
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lìACHIrriRY  and TCCLH 

Once   tho availability of mat trials his  boor: determined tho   ìooossnpy 

machi .on-  ml tocio  r^uired   "or tho manufacturo  of ih; ecraipmont  •>;- well 

defined.     It  can bj  aosuroo.:   that   ill machin j.-y and.   ¡o-olo  will have   to   bo 

iinpe-t.d.     rnhov will   nomali y   bo  porehaoe-'   throuji   cho   parent  company ulul- 

ali  necessary  adoption.;  and mobilienti-¡m oí-, bo ;.iado   to  ntaudard  typo 

machinery. 

T1or  the importition oí' r.r.c--i.iory ti/; yovernnor.t normally provider; 

fjpocòftl   condition  nuch i-;   eojo.ption    roí,  in ¡i.-o  -id  taroo. 

Tho.  depreciation rd Machinery ao paró  of tho manufacturing   corto will 

bo dot-mined by tho  experience  oí  tho parent company and by existing local 

regulations. 

It   rdiculd bo kept  in mind  that  tho  /urchin2 of machinery and toole  if, 

a recurrent  iter, of fnroi.TJ. c -pit.il  expenditure and provision for •'Mainine 

transferable currency should  oc nado when thj manufacturi ly plan is agreed 

vàth tho pnvor.u.rent. 

TMAIIITUG  OhbTH 

Thon o may he considered in two  part«:   the pro-operational preparatory 

trainh.y of r,uporvir;orv porco nel  aid of ..porativoo,   ine'   th ;  purely oper- 

ational  en-coin?: looioioy   l,;Piyno-   to  improve capacitilo  and  okill"   oíd 

which i"  aimo'   at  iuoroasiny prodac ti vi t.    DI'   efficiency,     lieti- coni:; will 

figuro in   the  total  cor, L of labour io port  of t! .o manufacturi .y pian. 

UTILITIES  ano   .dXAlbfT) P eoTdlCTIÜn  OOC'L'3 

Utilities will   OJ  inclod eri   in th.. Manufacturing plan in  the usuai 

form and  at  the coìti; derived   from the btoic information ao outlined above. 

The  continuity of utility erpply   and  th ; impact  of interruption on  tho 

manufacturing/ precoce will hav ;  to bo djt.jrmiro.J. in  detail. 



The utilities r.;q.irod will,   therefore,   bo catoyr  izod in roapoct  of thoir 

availability as  follm-m: 

a) utilities  produced in tb.   vector-,   i.-j.   eanprooood   >.ir,   wator,   otc. 

b) utilities  ctoi-od i;i  tho factory,   i.o.   botllod £b-,   oil »   '-;tc' 

c) utiliii :••« arb.r coarti.IUOUH  supply,  i.n.   ,1 ,;ctricity,   tnlophono,  etc. 

a)  Utilities  pro-'ao-b  i a t;.:   •^•ct-.ryj.    'Hi., 'V~ira. r,>? tho  baotor- will 

oneuro   iMt  nudfioi no!;  opno.  io alio--.tod   "or Vo production au I oto-ago 

of tb.no  vtiliUr:    ,:/.   b,.,   anobl^ry  "ill   -.   i   clod..,.  10  V.l.;  o-orall 

heading to  tako   can. ,,;   tho   u<-o.:..,-arv   doprociatiou. 

A critical  romiiromout  cai, bo uator which ,.iay  ' not bo available 

through pipod  supply.     ihc  e-.*?, -or ruvv^by th.  torri tory,   finding 

the optimal  locati-, 0" -   ubLl  a:.,   taaoopooti  y the  -ator vi >. a  storage 

tank can bo ;.- i. "tinted witb  tl .-. apnr-priaxo y-v.re.ioat lopai-ti-.v/it  concerned 

with industrial  loo-tion  and   hbu3tnal   d.vjlop^.o.t  policy and  agreement 

cmi bo i-0'.cîidd  rogarbiu."   V.. ;   Tin- .ci.,:    '-".: partial   rcpayn_r.t. 

b)  Utilities  storci ir.   th.   .'act ay:        '        ,.ly  poi ' t   to  conci—r boro in 

continuous  avallabili V .     bbi •    "11   1    v ,   -    a; inerti .ation of alternativo 

sourcor, of supply  io   " -   ' • " •-r^ci . r  an.,   ;;! -, a,  ,3sary,   thj  provicio; 

of adoCTU:-t,    ,ul;;  oto-ag.   -r""'-     '   "'••   —Rtoi"'  "lo<-v plu:;  an adjuotnoat   Cor 

higher contain :r coo to. 

c) Utilities ual.r conti.-aoir-  oappl^;.   bn.   r;li  bility nf this   supply 

will   detornino   in;  oolo^ • .   t,   h.   -npl^d.     ~hv'  '•• v   1-^  *"   tho  provision 

nf floating  natt..ric-- va bi  ali,r.  toro   i-. r cerxain  prooosr 1 » ; vorall 

gonorating o,lo   or   a arabia-tion o.   bob. with tho  n.coosary  nwitohgear, 

stabilising uni Is and tho  lib:. 
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Tlio relatad pronuotio;. croio uill  bo  dotoruin .d primarily :-.y  tin. 

.    anufict-arji. "is own   ecperio  o:-  in   trj paloni   plani .as woll   c.s V Company  poli..y 

r^fOilationa.     'àVn .  wiLl   tl,... •   V;r:  to   •> .  adaptai   U<  'éh-  local   .•: vi n^mont 

and to   apocini   oufjfcxier  x'j-.-ii-uon+'j.     rn;o  av. ..u ".V :, nl a    vari-'ne,.n,    ;W 

cxoonple,   will  hj  -    amctio.a  of   di.   -."oili"L..-  o.> d    -:.i 11 r-  .-;   tho  Labour ;vi  iodi 

a:;  of  the   jfficieiiov' ji'  trai   j. ;/;  -,i;f *.  aa-  ¡av.;   to  b,   i   , Indo.;"  \:ixi: 

value  at  tho  start  <-•<•'  .^rati'. r ,   ,*orvoanir.f  to  tho   ..laao.r:   piv.ctio 

1 JVGI  over a:-;   jotirnat ..•   l^^li of tii.i.j. 

.ii. 

Pacbinp; and   ab'i ni .•   ra o t ;  -..'ill   "' .,;....   :  1 a,-  -;       ¡   Un   1 -.,.. ï i  ,o  ;,e 

the  cuntonor,   tho ¡.íoaoio  of   ¡ara oport,   tbj  hf.-'dlLv, ^ri'Lr.^ íraneporí:  and 

any 3pocial   provisions   biet ,t.,d by lo «ri   oliaato  aal  otboo-   i .uluonoof;. 

This r.ii:;lit xiocos;;i t-vLo  cpooi.l  vio.bn o1 paei.ioi^ and ti; j  orrt ibliohííiunt  of 

special  p/.okinr partí• .¡duros. 

Adininir.tr-.tirn a.vl r*."i".'i       •"»'•)!       o i , r¡  h   :• 

Tho  following-   -nnotio.y.   oro   vi intelai   part of tho  uholo Organization 

to  co-ordinato control   a.nl nanaßo a" well  as   bo pjrforn curtain   ulditional 

activities: 

a)     Additional   Punctionr;  for j?^baction 

pro: lu at i o a enfin JOai op ami production  control 

i:r"ì-.i.;trial   ongino .rinn 

quality control 

purchasing; and nhop accounting 
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b) Additional functions of the operation 

marketing and rsale;; 

finance 

labour relations 

c) Ar ci 11 iry   funct i on:: 

communi cal i onr,  (;.,.;iil,   tolephon,,   transport) 

safety ".n-i   -,oci al   (security,   "irnt  aid,   canteen facilities,   etc.) 

fi)    Management 

Pro-operational j-ap^/ison  and r,t?.rt-up  cn_ntE 

Those will  bo chiefly the ccctr: of initial know-how transfer and 

of the required   technical  aie niet anco  in the  form tu* itili  documentation, 

drawings  an,   ri,;,ic.1Sf  r.rinu;; cturinf; flow-chart,;,   the preeenoe  of specialized 

technicians   fron  th.  parent:   :actory   ^ar .ju ^orvici.y;    t.;  installation  of 

machinery,   the  runniar in  r.C this      .chiuory,   trial   production runa, 

adaptive en^injoring,   etc. 

Sono of tho marketing ntart-up corita may have  to bo considered as 

well  even though  for the   typical   cuntnmor3 of comnunicationc equipment these 

could be  qui tv    lo;:, 

finally,   there will bo  the  costs  of  the  piece  parte,   raw material and 

componente ordered f'.- the  production ac wall  a:; th ; work in procena before 

the  firnt  nal o a  are made. 

¡linor i torn  such as office furniture will not  be analyzed in detail. 
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Sesión cons ider-it ion ¿u 

Rodio  c\.r,irr\ ot   th.  prvsent   ptrL;  of tV   -rt   i:; onsonti-lly : 

conpromino K:tw ,e>n ..yistiy.  d.cú^nn -.no  o.rt^d     ;T  ,-i-,]   r^àru.^hts. 

In this  CP.D,,   th, cpooirl  r,.nuiru.,i.ri;,;?   -re low-cn-.t  -vd   oner-tionol 

reliability,     !f;4]i.r d.evoiopin. .•  ocu-.tri.-r; -'ill wish  te   i;iv^ní   in 

dosici p.rr.o.v.ìol ir o n-tter or :',, lo-, nt-]   ?o>xcy:     th..  ••.i.L.rn.rtivcc 

•ore   to HG,,   contr-'ct p>r-;our..!   or  to  oo..itriif^ion   - V-   io   \.;;i•i which 

would b    r.v-.il.Volc to  oli   countries whi -h   >i .ht vi sii to   ~:<opt   :t.     I- 

trun !•:->;..-K;r  torideri y    :>r  eo:iv>o-.u.ni :•   oo.J,'  v.    .\?ll.    ,. •   .      rr;1,  h-si;- 

with nil   thv.  odvr,::to/"os which  thin   .-t.-yilc  fron th,   00:-.     ~o  1...     At 

the arano  timo,   individuol  couivtri e* would b,.   •->.!  Ulvrtv   to ;r-nufo,cturo 

sono component r. uluro  other   f-ctorr.  indino,,   the economic  flexibility 

of audi r>;i  underto^in •. 

So  for o:    d.,rd. -.  ->.:rocv n.l  ore cone ;\;od,   'V. 2   yivos   ¡-.h..- 

approximate br,rJ:-evc:n poir.tr.      Jir t   on,  t.]v    rent of oouipnont MURì  ho 

cnrcfully  connivo!  oc -   funcrào.i  of  -:v.ir.l   product/o;i,   -0  -IPO ,11:3t 

th. utili:-tioi.  of ¿eri/n n.,rnonnol.     It  i.a v ry    .-.n-  to  o-vr-sfenff 

th.. design  section.    Thin  con bo p. r.ourc . of    e.b rrorjoi^it   if the n  el 

.".rise to  roduov  the nunb.r  of norsonn^l boaouro,.   o'1 n'i-o\oiinr production. 

Judicial  uno of pontrnct > roonnoi  00:1 riv„ risibility without 

lirbility.     The  disodoo^to/.^ of r   Viryc .«moiMl  of contract worh oro  thr.t: 

i)       Continuity of d^nio": ir  difficult   to nv int ;•..£• 

ii)       Direct,  duoiyn  costs vri.ll   bo h' di..r 

iii)      Thv.ro will be little or no troiniay of panini personnel. 



Medium and  low i'roruencr circi 

than FM and shortwave circuits aiv' 

for the user.     Transistore  ana ~s3r 

nvr.ilfilalo  Tor the ¡ru;? i urn anc''   lo1'  fi 

tolerances  ir  tuo compo- cnts  TO  f- 

riff. 2 : 

Design and Manufacturing P^rrso-:iol 

Contrae* 
Manufacturing        • P,rco:mcl 

Manry-erinl 
Personnel v     Soplo;- 

Porr;ü.n;i .1 

Indvia trial 
Desila 

Il -.or anioni 
Desi "ni 

Electronic 
Dosigli 

Contract 
.,>•   Doni-y 

\   Sviploy 
Personnel 

(¡on tr.-.ct 
-' Dosi. ••'. 

^  riipio" 
Personnel 

Contract 
^   Dos im 

v       Pìnploy 
Personnel 



—   Jí. — 

mit;- n.qu.ir.    luoh 1.;üíí >'   "x;"1. t-.lc'it 

'   th>.Bu ;1i;f3Ì,;Tii    rtfv  ci:-.ipl--r to op.-rrvt». 

30ci",t«.    coiv.po.io-.vt'.-  n.rv. ; .oro r.:r.dil," 

"rv.cu nry b^.rn  -Mí
1

, ^'.rmicaiblo 

C".r 1 cnr, cr i l i cil, 

I   Concis :r-\'Ao;<  ve   Lrwir.l  Qu^ititioa 

1TÍ 10K 100K 1ÏÏ 1014 

IIUMBSR 0F TOTAL lïïTITS PER TTÎAJI 





t 

» • 

• 

3 I 
1.0 

I.I 

I 25 I 1.4 

¡2 8      112 5 

12 2 

120 

8 

1.6 
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RABIO x ~ì r^yizìQ" :-cr:rr:Jz 

how   Cor,1     l'—l'fi^t 

Lei'   rem   ií-  •» relative concept  and will, be clórela related   to 

per cpnii-'i.  inicie  in  +>"• sentry vrhoro   die  rcceiverc   are produ-cì 

LOW—1'''If. ftp n i -n  '.loc s no*    im;• ly unreliability It is PR non ti a.I ta?.'" 

The temi is used to i-.di en' that ;-,~xi.T.;.-. —d.e rddcul-' be obtainc.; from 

the c-pt of the «r/st^n . Ovor-dc rd--i'v; muet therefore h -„voidod. The 

nain factors which 5ete-inft the    -ort et* the rrcv.hi.-t   arc: 

i) Deci;-i - includili--  circuit  desi-n  r..vy  f*   mal   appearance 

ii) Quantity - and  size  of  ee'h production lot 

iii) Buy i ¡1/'-in prices of materials  and  coi.ronents 

iv) Cont of labeur 

v) Skill  of 1-bcur 

Manu fact uri rv '  fr ci 1 : i. i es 

vii) Oualit"   -.-...¡tro: 

vili) Aftar-rali-n  rerv:-o  or    uarrvu-e. 

The  ..lost   inpcrtRi;t  oc-.rider^.tion with re nrd to  doni :n  ir.   to pro- 

vile s   fficient  lrdi*vv   i     *-h"   "^nci fi cat ions      If  thin  is not   done, 

manufr.cturm • rr^^'ir-r  '  repair--  -    -rivi'ì  -leeret   involvi.ij- 

extra werk  and ostra  co-eono-dr       Lo->-ccr*   r^-vers   -re net   alwr,yr? 

Jependent   m sinrla  rirr.i*   .V-r.:  n.     7h<-   sumere rf  tn~   'p.ii,-'   vili 

¡4«r,end  n natchin-- th<"  jircm*   eith ^-rcii.nir  tV *-   arc satisfactory 

in performance,  cost,  reliability  and a^ail-bility. 

vi) 



RADIO icr;i73ir: 

nie  nperifi.'at^i"    *iv.'-,   i"   Arn;.1'«'  I   <-o""T   t'-r-e  ' vor   o;' rr'oivcí'fil 

"fype A -  1.'-;  -•(•••U-ì. t ivit - "    r-"^i   ^r 

Type c -  -   -:edm.-  ;-o ^rit'•-•••   .IT'  -   .'T'  r^ivr 

Each type of receiver  1L~   — *r-o   (r   -i '-ort i /,,.;lT  uro-,"er\e-t   trans- 

mission syst en.     ¡"ne   ¡TC  IO be  op ver* e,   the   tyro  of térro i*,  -v: i  the  kin,' 

of interference probi GPir  like],-;  io  be  e^caiero"'   iy   'hîJ  or»1,'   will 

determino  the tro. :3niseuf r.  e*-r.te-"i,      r^e-uonoios   "re:-    .-C '-./-   te   MC'   'cHz 

are  e lar. ned PH  the M7 b-irui       'Jrooucrxt  1 vv\v 1: no; \ìO   ¡:  thir?  b-ri..  -\r3 

nmplitudc mo'hileted   ond   the  c-overn. ;•• is mostly  . rourH  VJP.V   foe reliable 

reception.    With ¿roti   - toioo^erie  coo "it j o;ee  prop.-v^.t ior.  'i->   ;o   1oOC 

kilométrée  uè  common  vili li  :>0 'r: cf   i re. 'nioiti er  -• -/or bu:   --bout  l'OO kilo- 

metres  ir nvernre  for dov ti   e r-oopt OM       ."sod    io. frecroo-.o--   r ''cptjon   is 

highly  susceptible   te   c-lcetricol   : :n terforer.oe. ¡    both  e. t. io spheric and  ! »an 

renerp.tod. 

Freffucneiee fron  e< MHz to  ">,0 MHz are  r-.lp.sse.1  »>.s  the II? bpjid. 

TrpusmiBsicnc aro iy-po ep.lly nmnlituèc modulated  «nel oro. ¡ncnt  useful 

whore  lorn' f'istor.oc   eocirr.iuie-tion   is rcouirod ,     T!n   r'7-v.vc eonponont 

in the; on^ which  ~ivoy  th.. r- on.  but  it   in  vor;.'  ouce.ptiblc  to iononoheric 

proposition conditici?       Antcnr."1  Venia;-  ir. usveo'lv- eaploy.,d  to improve 

reception but  ro^ivT Jcni/n bo corner moro   critical   ~D  the.   frequency 

inorare.r.  "i id  this   influence  tè. ,  cost. 

Tronsmrcionn   in   Ih     ' !}Mur  to   '\Q'¿ V'Az  b-nd ere  frequency modulóted. 

¿mplitudo linitcrs c-n b>; anploy^l in thv,  rec^iv^r circuitry end rrru-vtly 
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lile MdMfttrM tauet ion r.  r>T % rudi© r#ceiv«r %r« 

l)      Tn protect  tr<* co*p'*i«r t»  fror-  the «tu'i rnuaon t 

il)      ",-'j «hwr« »h#   \^0:%rmr-f-  -f  <M   r.Tí¡^r 

Ut)      Ti: provi»»  •!.»*   t«.'# ,-^r    »'.»n'r-i * ir. in/:,   tonality,   audio 

ltV#Ì    -;»r.   -   oli 

|v)      Ta intermit« •i.t-trir-Uìv  -»jiri nsvhanic»lly al1   ih« eoetpoiisnt» 

of  th*  r«r-»iv*r 

v)      To provi*!« % "inu il  t.«úii»   i^ii^-ition 

tv)     To protêt  ih« 4P,ir f• m 4-«worum® voltagt* m »ainflpowsTad 

ite« * vero 

vtij     To próvido the rac<nvar -<ith a suitable pack for transport iiif 

Ç»fem»t Unt tri »il 

TH» fhtnc««   »i-  bamc'illy bot woo« wordr  anJ  pl-.vticei        "ood has numerous 

dltAdv.vitv«** If   *p not      sanrl« »uteri «1    *">r use on a largo produc- 

tion   baute,   ofitmeu  require •<  f«urlv  hir>-   i^wi  fi' fluii   on  the part  of 

eablnat. »aker«,   *tri>-t   Uiwu^i^l   •<">Ju*r"WH,< B  »re harder  to achieve and to 

Mint »Iti w»'f> w«o<J«n utraeturtip  -w, i   ini«>r»£  pnperlv   <oal.id •orae woods  are 

eafxafcir of »bourtiiHf anou*« »oui turf   t.-  .-nak-j  the« electrically conductive.. 

ì»*iMf»reup poto«timi9 t**«Ki itior«f<»r# t^  be carefully i«o¿ited fro« wood 

oatotnets 

tfawvlay*,   plastic «ateríale in*  in  particular polyetyrane are usod 

ettemetvelv  in  the «an-.* fatturo of receiver cabinote throughout  th« world. 

Its   advent afee   *r* •»«•«• of f Ahncat io«.   unif^rmit/  of product,   low 

•eteri *1 ciwn ,   «Unum»1 ..«i if it» I it«-,   oxcwlioi.t   insulation properties and 

vsrv   law »eiitur«   ?u>rorptlfm. 



Agftinst this must  bo ranged  the largo  initial investment  required 

for inject i on-moulding equipment   ami the sophisticated  engineering 

required   in the design and production of the moulds i'ostn are   in  tho 

region  of   '. "50,000   for  a  <?4 oz   shot   injection moulding machine,   tie  o i lie 

required   Tor a  t-'blo model  radie   rc:eiv¿r  cabinet,   and   the moulds   for 

this size of cabirot  can cosi  up  to    7';,000        On the   other hand  raw 

plastic  costs are  low.   typically around  '10   20 per poimd,   and .an  output 

of one per minute approximately  can be achieved with  this equipment. 

Pointed Circuit  Boards 

wi(T    3  also  reveals another major consideration   in  the production 

of domestic radio  receivers:     the use of a  printed circuit board  versus 

the hand wire chose-is However,   the benefits conferred by the  ur.c  of the 

pi.'B in quantity production make  thi , a dilemma which   is ni..>re apparent 

than  rea],       nevertheless,   a substantial   initial  investment   ir,   involved 

in the  des gn and  production  of  P.C  bs This  investment would  have to 

cover accurate  indue trial camera equipment,   silk screen printing 

facilities,   etch  liner,   roller  tinning lines,   a largo,   drilling capacity 

and'or picrce-and-blank  press   facilities,    facilities   for t.ic analysis 

and control  of chemical processing and a  largo  inspection department. 

Normally,   P C . Bs   l'or domestic  radio  and television  applications 

are etched  from 1  oz  per sq     ft,   copper  foil  supported  on a 'iW.sP  substrate, 

However,   where conditions of high, humidity  prevail  epoxy glass would be 

indicated but with   a  consequent   increase   in unit cost 

With n::.BP pierce-and-blank  operations   present  fov problems  although 

an appropriate grade would need to be specified.      If  epoxy glass   is used 

1 



hand or stylus drilling will   be required for certain hole sizes and thi« 

in turn raises  production md material  problems,       ^olid cirbide drille 

are required for ïhis operation and probi on- o.' resin-smear can be 

critical in certain applications. 

Complete circuit boalar-   can bo purchased from vendors but  where 

pierce-and-blank   operation;:   arc involved tool costs rau^t  be paid  for by 

the purchaser.       '-rith a circuit, involving  200 to  2~?v perforations the 

coet   of one pierce-and-blank   tool would  bo  in tho  region of  '750. 

Hand wired Chassis 

The use of a hand fired chassis involves very little tooling and 

other initial   investment.        The onlv ma.ior component   is a metal  stamping 

with a few mount in.- holes A hand wi.-cd chassis   obviously  requires much 

more  direct   Labour t ean a rcii since each  connection must be  hand crimped 

around a mounting terminal„        Soldered terminale   in  turn must   be connected 

to the main metal  chassis 

Hand wiring is subject to operator variations which are difficult 

to control especially when using unskilled labour. Product uniformity 

suffers as  a consequence and quality control and   inspection   are difficult. 

New producers with limited resources would be well advised to 

purchase PCP     requirement:   fr wi m established vendor whether or not 

automatic soldering xcchnicrues arc £oing to be uned 



Low c at Tei «vit ion  • «»:.> j¥tj»g 

TtK a«n«'' ^T-jm; • f¡l v.Mirmr arp* •' t:* tu« **r>--*f^f ».m- »f t« h«» 

vipion rccotvor- ;,it > n » ".i.- r,- ,;tv- :• •.•:•' *•.. f-. v--t w *• >' n-.-r •*»»•» 

.s dull in# with  i  teehr       -¡i.   -V. i        <«ji   *      •   <,-« ^«v(-f, 

experience  nag  ««uown   1t  .'   , .-• ;¡    t .» • s   f* ¡ . ,    -a   «K*ì.->-¡ r «i     -.-;.- 

vision  rticeiva*^  rtr.er  r.ot   r--r.ii-    «-tu» ri*w *« -  or   ^¡.¡i^   , -s - ,r   r-r   tr. 

actual  assembly op^rntirmr        f ' nh.. f i^n~i UM"   -„i»tt*£i*   »'• ht.M ».** e ir. 

be satisfactorily mact -, rod wit'      f   i itti >   u-   t"    „> . *     *r>ti,ir.,- t*h»g, 

of ccurso>   prosupposur   that   -uinenMv  opor-tione   uv   ¡rAt   H*m   fi  ti¡, 

point  where  each  operator performs   -•   1 Unit.-d nun.u  r     i'    JJ rvi^n» M 

is  important  to note  that  oountlcrp hours h=vf»  bt.;on  wui, i   >, mniiii» 

operators   in  theoretical and  technical   clef il;-   which  •¡•t.v>. n-   u+ i í i t y 

No two markets w.mid be expected to di"pl ./ the :'rw reqai rumanti» 

or identical manufacturing condition?* .'n  id* ai  in;u'Kr*   s>,e 1 opment. 

programme  uould permit  a logical   transition  from   importation   M"  completo 

receivers  to the ultimato goal of rupplyin/» mort   component*;   t'rr*i   local 

industry. 

The following .;equonce might  be   t^Jcon as a ochume for thia  profrM»®; 

1. Complote receivers - roaav  for immediato  operation 

2. hocoiver leas  cabinet -  <a completely  tubed,   tested  and  aligned 

chassis,   plus   trout  pr>nel ,   hardvrarc an*"'   piotar»   tubo, 

requiring only  install- ti on   in  a locally produced   cabinet 

3. Cemi-kits -    caricai .1 y r>  kit  but with PCx<('-,)   completely 

assembled .and tested Depending on   individual  circuit 

design the PCB(B) may contain up to 9C  per cent of   the 

receiver circuitry 
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Produce ion ïechuic[uos 

ó i ^j-by-ïdtp  producilo:!  tcchnicruo  ir  nuljjo«vi.   '.o riuiny  possible 

v ,n :í.»O.¡;.,   ;iv:;' ii.íin,';  cu;     he   ac'iu;;   a>:• r, :,?:  ai*   ..lu-  rfccjvir   and  upon 

'ne desired   .  a?   :<í*  ;>i oduo  iu, .       .'-r-  .1 'y   . vi.:;-  ly-íK-li   iaiyou;   ir  em- 

pioy.'d   .-uid   ! olii  .ú( «•:    -r<;  u:;od..       .v    r-, f i ¿-.a -1 i.,;    ;-i'   l¡i-'   l^W-'-i*   i r- 

vid.ipttìl   to  ami   li--  r'.-n .'i-.'-iii' •;':.   0/   ' ¡.''.-    ..-'   iiàMr  prodi r li ;">:•     rr .. 

'   pro1'«?.    \(c\.:i'^<?  i'ov   ' i-o   .iM.-. I"1   V'1   :n.:   .'nanti .r'-ar      ;-.   ! < ••  ; : india^c- 
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O) 'î:o ¡Ii(;l-   ici loc-    "•.ig:.- 

d) Ti,,.  Co'trol   :.jt)-.-^js.-mblioe 

Chassis Apcemlly ì •<< l'..a-.r, : 

a) •'-"'•rt.T'i.:  :-;-'  *   i   r 

b) PC' t-y. 1, ^.ti!^ 

e) Compo.;    ri   i.iou; vi..if 

di PC" mouiti ig 

C)        CfcUiJEiri   V,'. j i:i£ 

f) Inspection. 

g y      .'est   -.uri   ^.ìiijìur "•;.'. 

It   should ...cLi U:   .. :    -d "L.t   I ; oh'-ic' :n  jkj.ll.-    »r-  i.ot   re-fuir^d in 

the test   ¿¿id alir:;,!     i    >»\ o  .-;=        , ],.-:, o . T.I 
;   ,~   ir?   :• -t ;..ù ln}u>d -ach   is: 

1/     ^CüI:í
,
.....!'

,
I    ' o<-     for ;•'••.-or  ,-j, , i,y .:;    r    rif.-   ' *. :; 

2)     Applicali.;,,   -Jì  i. ow. .    .... in.. ... .¿.-'.¡- :' r  <*.      •'v-'^y voltes 

3) DißCOlilll.''. I ! C   :    .'1     '.O'.i    :        .:.'•    ¡'V t.f     ' Li    <'iiC L i ,'. ' v"  >¡'       .i:ià 

djfl ctie.ì t'i''tc--t   .    U-    ^c-, "i-   .ü > gnri..i i   f au¡>müit 

specified  \,¿>  ri -   '.-:  i"   ri ..rd'..i , :a .;•. 

4) no-uppli1".- ; ;c.    •-•!' t-ov. r,   <:..  .r..c  e. :  op., r     L-.  of vi-oc .^d 

defìoetinn  circji1^    .•-.,':    .ri.;jt    .'. oia  rpoùcor. 

5) .'Jininu n:"   o.1    'J.CI.LÌ'   ii.k,   ti<'.'o.-.    i^,  o •.',.• r .'. .i   response,   Sauna IF 

JWO v/ookïï  1:   ui3'ì..ily  ".''fi'i ci ; ¡ •:   *, a   tr-l'    ; :\uJ.y.-,rin,c--..ù  ;vid unskilled 

operatore to nanti'; .   lhit.  .•..:•!.  . i'x"ì.'1....: ..ì.,y.     V.1'   iì  Jv    compie:ion of ilio 

tost  .¿r.d al Lgnment  tic   c'.i.-u.v.'.;.   .Lì "v iay fo     i :ntull.:.t! OH       It  i?; at   chis 

stage  in   the process  th;: '   ep^-ii o;;...!   uef „<r a first   occur«     ."or this 

reason  tno rp'ir vcction   is u.-'U ¡ily  Luc/tcd .:<.d.,acj'..i.   L>>  the teat end 

alignment  position. 
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Final  Assembly comprises'• 

1) 'he   i?mi Al -uàoii  of   the mask   and the pic turo  tube,  the 

spoik-r,   -4;:   ec.np.'t:   r:hue?.ii:  ;-;i • h  timer r.ux.': irif? ¿.euemeiy, 

;;uxilij u\,   fiorirci:,  ci.d  ;..JH.-.-...  '   t..r-à sai;-,    .ri..:  itan¿;  uJid 

control   knobs,   •:.•!•]   i.jv..   i^-ir.:     uU      _ek   cc-m-ioi'-.: ,:i.:;  such 

-iE    lh,.   'l-.fl C Clio;    „vk 

2) Final   .•• t-uj,  urA   :ui j jr i.nieii •   of  ..11   rv'._ivvr  fu--Ci, i cut-. 

3) Fia.';.l    i \rj)t.c,r. i o.., 

' ;     Opvratioi.oî   tc f; f . 



Der i tüo;.:. or ;;het L*-r t--   ^„.o '-orrrpoaea-; :   or   to  buy ehem. 

líhfcti  initiating  t;.^  M  , ufae4uro of radie   rcreivera ¿:J   other 

teleco»,aunioai.i   ;: ^.uipmoat   tho   ovia'.-VIl •U'-vni;..r,o¡:í;.-i  ntratry-.y  cu   the 

industry must  rv-eeiv"  ^caramel.     ~ .r¡ " i'v.i "ora idara+ion.    Lory   ter:.; coMrnercicil 

viability -..-iii   iept ;id  oa thi •-   ptratoa  <a.;„ :-..  how  it  i;; implemented.    A 

situât io     np tr.c....olo   i~. I   r -    _;..ti;a   :• ..    pa.a-hl;  Ve  raided     y  r.electin; 

thr¿ v:ro"'!j prioritier. 

Cbvicusìy ver:i-al  i: te taa t ica ie profitable   inly oliere   a  1 .arac 

production bar. e   jurt i di •••:: 4 ;..->   i.,vea '., ¡«ad:.     "at   ,•0 a/o ant ,nanud:.cturina; is 

a hi¿iüy -o: ;pe ti ' ivo   ou; i "T.a   --..v.:   .   .lauaio        c   • r.t-.^r  this  l'iela  aho\;ld 

weifch carefully t.;p  cost   ru   cet ,i: -:ï ri' nrcuucùi"  rarilitieo, against  the 

loe:: of competitive  'uadi.... 

Developi':.,  acunaría-,  po.ja aa.i. _ H)..; >,,ra i ively  d.soabiat icatod 

machiner;,   anu   t •->• io • .ay    -c   V lo   t:   aaodua :   f-o.a   :.a   start  fiic:¡   ixera; as 

Á? and  Ï1 tr.^s.oniprì.,    i' oalx:,   fila   ';v.:nr- aa.d ..i..¡plo   reiteres,  ./ith 

delie-te n.Vviup  ;m-v.   .     ,>rri •:«.•• it would   V-   i...-.\..-ticv.l  to   —trocaico 

loc.l  pro'uc.io;    a  til  ;•    aibaa     .ii..l :r.:u'V    -uri.:,   a...o da   \>:-e:.  attained. 

lu '.   '1  'T'.'GP: t -   i;,     ".o.:'.""   .'or.   .•ri,K   od   t..     typi'v.]   vertical   i.re¿:rntior 

decisions;     tía-   ;o¡.tr- -.Vero   '.lo-: :•.    rie arcoaoo : i',.,    of ^oad.ia   it^iai  beaoace 

ccoi,urucail„   f.v fíibl.--.     lioso   /art.,   ::   i"   i-  tort:ad   • "> arto,   are    acedan 

Ámeric-a;. product io.    tí ~a..i'U"S    ,.,1  l'i..a--.,       .iti.   la"--ova-  i; te.. Ave  techniques 

of i.uauí'-.oture   ido  ort  o/f   1;. v.-i   ..-al''   a    -avviV-iad la loaer.     Ix  rmaat also 

be  noted  that   tV:   adooi--).;.    .a   1:    ua.it.-  o,'  lt.. alio   1 „lodoin pur  aranci. 
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Pit,.   6 depicts  nome of the verticil   integration dc-ci:;ion_:  that  need to 

be  made  as a function oT identical   -opponents w;r annum.     The   suue 

reservations at er-  ande nith ¿'i^.   S  a.vply   to.,ethor with  tho  structure 

that  mar,,y :;ood  plii.fj  have. Oonc   .;:;tray  'eennne   ;ho  proliferation of 

component  variations  an the psi,,:^ concepts  evolved .. -a;  not   foraneo;,, in 

tho  original planning.     Very  otriot   de-i,.;!; disciplines are  "ac^r airy to 

make  extensive vertical  integration  oconon.ir.ally feasible.     ¿-.  nadio 
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Variable 
Corvi- risers 

/ 

\ 

s.aK-' 

•">Ay 

An t».-tinas 
à Coila 

* Buy 

Mako 

Loud, speaker s 

Buy 

¿take 

Capacitors 

ÄV 

,-- I'iak'- 

Reßistors 
V 

^Duy 

 .-..> 

-*.i.T(V /i- (f  i¿^ AAí". ¿i "C.".ï.'J!'- ntc   per year 

-€• 

—P 

iw 

manufacturer who d^ide :,.   :c  ••;.ü,.r'.. : .   t.,    ¿u-o'.uc . io:. cu   Icud- ape- .'.\-8,   for 

emrnpie,  plac* s \ir.3¡;ii"   i-    ùirr--  ^r ip-tlrif     „it:.  -0-..jo.:e:it  voraiors that hive 

a  ynìioe  bane  of milione of   :r.it ,  .^i' .v-u. 



Fig'.  7 Shows that   there   aro  further «Iccici-iiE   ¿c   h;  ee,Je   i;Vr:-, aft ^r   '"., 

decision to  manufacture  a coa-ore..t.     la  thi -.  .M  le   ¡ V   ceacoaent   part: 

of a  loudspeaker  are  examined  to  d-t.rrd::    -./h ich  parte  eboui ;   b-      ..à'     »•. ' 

which should  b-3  purchased. 

It will   be   evident   that,   a«  ,l..     xl-a.ioe  oi"   thie,    • ,. e-   jt^:.    ,-..•.     :,, 

subject  to   further  a.ial,. sis uatiì   ti;,-  raw  -.aterí. ]   be-    ¡:    r    :au-.;.   d-uaii- 

obviously oa-h  decision eiuct  b,    ;li(..,b    i     rie-   ü;t    .¡-   ti..    „.,,    j... L iF    VA_ 

jrap.de  location ,.f  the  .,.,raif .nur-r.     It  :    ,•   ..>;:     ,   .h  t   i-_H_     ¡; ,., r-iw 

materials or  a favosabl-   labour  situe. ric,;  eil]   .,.u.,:   lt  eoacibL    for  l.i,,   tr 

manufacture   so.ne  of th.   componente m. retitive i". 
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M    ì -> I ; -.   •- -A  t*f.m   pe.* •ion"'i  ''he "e 

.. »    . -, i ,-, 

.      • / ,.    -,,     , .  > i.' ,   ••-,   \ '•    n     ji -  -    work- 

s'   il"!';  "i 'raa   i •*   ">,;   i Tí . n    "i i 'naiina- 

. ' v  -•', 1   ,j   • : ^   i'!,     "i ir, ' r ì : 

ì '.»' e r,   il    ». .JìIJWì:.* •"  arn*"!Deris'" ics' 

Ä^     '<i"<   >.j.'re   ):.  «v-t    -,rvo'ta   <r> nvr.ii'r   i    rrit    ' 3 i 

hN      î,%-- .•>   '    ir  f»a- • l'fJ ' ;    ;   ed   VìTT i in t  ~ o   V e 

A-.   ;   i-i   iei-vel   :i.   'ranai 

•-e ni.-st'e-    »   or •»-i 33    J"    • -innx   ^R«   3  a fe 

-«>•   .--nel    ••   ^.f«-M   -, snvev JH    TI .nnu iti r 

iri«''  v   3^5   ni" 's    in'f 3 

imvei    ti  "pv^'iff  H*- * 

transport it vu   pro* .fna   mi   ;ibo ;r erB-lr.el. 

The   ^peci f i - H +: ìotn o("  fi -i..»'   belt  system nre   ti von bolow: 

Effective   'o^l   Un th 

Belt   wi«ìtt 

Belt hei "ht V. ove  flooi- 

Belt  aoeel  (m/minuteì 

Work   i <en e hen   ('1:0 

}0 -net re s 

hO  a© tre s 

30 centimetres 

'h  ventilile tre s 

ad ju«tah 1 e fro«    •">. r. to ?. 0 

lon»Tth  'Vi   ?m     x    width  10 om 

Wiring arri pici-* shoiild  b«  .JOITïJ lered  from  the   poxnf   of view of 

easy adaptability  to .îlianiu«? propon ¡Jon. 



Basically,   the operating procedure  is  as follows.   The  work  passes 

along the  line  through a series  oí'  a^eacl.y  stacca.   Since   it   is  necessary 

that no errors  occur in   the  assembly  work  the  produce  arc   -n<;ed  throng* 

a series  of  caecK   points  sot   up  along tue  imo.   dece   it   in   i osto i an ci 

oheoced for acceptance ana   cnen  allowed  to   a ivano«  alón-   fio  lino. 

Repaired work  is   injected   into   the  Une at   ino ohook point   where  incorrect 

assembly  was  discovered. 

Process Analysis 

Process  analysis  in carried out   to divide each process  into   the 

most  effective  average unit  of   time.   Assuming that  each  process  is to be 

•Jivided into  60 second  pitch   times,   the net   work is doter-nmod  by a 

formula of  standard  time N = 60'   x (1   - O.?0)   =  4.*-'.' 

where N  is   the net  work  time and 0.20   the  standard allowance   rate,  which 

takes into  account  factors such  as fatile  which will modify  the  standard 

work time. 

A radio receiver undergoes  approximately the following processes: 

i)    mounting 

ii)     wiring 

iii)     aligning 

iv) cabinet   assembly 

v) encasing 

vi) final  testing 

vii) packaging 

20 

5 

4 

6 

5 

4 

5 



- 70 

The  íi<rur«8 on the   ri<rht  indicate  the  number of suo-divit ion» in  each 

process,   l'ho  ri'imht-r of   ¡lan hoar^   re ."p. lire i i«   letermnei by -aalt ipiyintf 

the  pitch   ti.no   v   v   n.-"j.    >,v   ;..:.-•   e ;mt -,-r  of prosee.;,     '¡a   ro.i;U  O.'oo  is 

aged  as a  U3iá   .'or   ''<    o^..h,>«      n* : ùa' A ou. 

rani-Call., ,   rrooeíu-   ani   'it    l',rt rT,i:ic.î   'r.    »Oat  œ ficient   operating 

procedurer.  an 1 t¡.».j   nort    <r,r ropn xf <   TI-, tncif  ol"   ^rin ' , i.rr   ani  tools. 

ij :i  fr    !-f.;rainr 'ho ra>   1 iy-out   of The   r«;'ilti.  oí"  nro-o   a.    -trri.lv   Uî   a 

the   Low oper ifiou   rvste-n,   t¡.     -ont ¡.t   o' .„aia  operai. i<vi in   ten    ohain, 

the  namber  at" ^-irito«   rriuirv. ¡    m   * he    o?.<   iir.o   involve.i. 

ProG&3;j -'ont noI 

Prorer-. contrai,   li   the ivpti.ii vini <¡h enduren   rho application  of the 

rasults o:'  prober* -   analyris.   't   impiiers  pfr/.^cai  control of   the   operation 

of each proo.-rs.    flu:'   ;v-«c Í3   ¿R'.niiy   neri o mod bv   the eh i e'* 3apurvi30r 

who  ia responrai IH   tor aoriv.et   wort  m.l for   tao  i a.-t Linar, of  ai r'ttctivo 

coanter-measurer   a^:urr;l    Uree t ive   ter«.moiy  ware. 

Personnel -i¡.pt"iDutton ir pianaci fron ho rrodieUon flow chart 

•and IB carried oat. cr, -.<: ¡'"OLC'IM. L: ip< "vi.-:or •h.o allocates to oach 

operator the   task  -nost   ^'.^,i   to  ri;:   apt if tàra  -via.   abilitici. 

It  in  one of   the -eru-actorir* iC3   of flaw onera*.ion that  --fork  ia 

halted if out-  oroce.a--.  ia   junerrui.   nenoj tnoiv   in   the ab so lac*!   necessity 

of  sticarinf-' 'Uan ioy   ooreonnoi   to   *o<.:'   tue  Diaoe.  of     JVJ absentee,   among 

the  «oricura   alio a-i-t  to   tin    rrocetrtrj,   r,e a.ao*nc   of .-.t and by personnel 

ia  a function o:'   the  overall,  rate  or    iDsent...... ir.*. 

Arnivsxa of   tre   fior "'.ari   .vili    neLerii.i..   t;»a   iayoat  of  the   fio-./ 

system.   Ii.  particular,   t!m location o*"  ali^nrn^nt,   repair and inspection 
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.nations needs  to bo carefully 3tudi„a.   When this  in  settled there must 

be a verification that  all   Ltonn   an Ì component,   for each station are    ' 

correct,   an examination  to   .soortam wlietu,r .,iTn   aro  noc,3P.ry for 

some ooerations  ani th, preparation of  ui   te^t   ine r ru.uo.it s  at   tho 

appropriato  siten.   [nation  sa,.,,   uv   tnon   aroparod  for uaoh 

operator  and  on.oK iooP3  in,urtfi(1   into  to ay,t,m.   ,1,,.    ,0 present, 

the resultant   configuration   m   Ua-nmaUe   form. 

typical   flow cnart, for   • i, .-   prallen of  radio   receivers 'lypea A, 

D,   and   ;  aro  appends   m Ann.r.ro   s   to ^thor with  a   tabic  identifying 

and sivins brief 3pccificationo of   tno  tont   instrumente  .„ployed. 

MOUNTING 

WRING 

PERFORftaNC^ 

• ALIGNMENT 

ÜA3IN3T     ' 
ASSEMBLY 

2NCA3ING 

PIMAI* 
TESTING 

CLEANING 

PACKING 

<~ 

iHSPAIR OF 
ÏEF30T 

REPAIR OP 

¡OTAir? OF 
'   DEFECT 

H2PAIH DATA 
PW.0i!ESS   DEFECTS 
DATA  

dSPAU   HATA 
PTOOSSS   DEFECTS 
DATA 

/^ÜPAI?   DATA 
'PROCESS  DEPICTS 

DATA 

feupmvisoit ' 
pi.'TROL,   AMD • 
COPdtECTTVS 
PROCEDURES 



Organizing nroduction 

Once   'hi   -\rean   vf '. quipm>.";t   -v;d  cuor ti 11«. :; h~v    h,.eri   defined, 

the  questions of rnanu future  -irvi  nf production orp'ir»i:;r,tion will   have 

to be considered. 

The  term  "manufacture. ,r  i:;   often  iiüe-d  ac   jppo.---_d  t^    'lEf^bly"  to 

differenti'ito  it   fron th..   s imp1.e   piecing together  if v.hii   might  l'.o 

called i kit  of part«. 

However,   a genuine   lotjenbly of bought-in  parts may Well  be   cor- 

« i do red in   a firot uucful   stop  to wird:-,   local   rnar.uf aotun .•.   Tt  io   con- 

venient  in   thio  context   to  ih in do ri  the   io---  or the   ti. rn '"assembly"   ai.d 

to  d'¿fine   production  in   termr  of  ''di .^KOS of manufenture".   T;i do   this 

the   full   min u fio turine crocee;--,   of the   equipment  nnu..r con í i dent i m is 

divided into  ite  mi.jor segments   and  the  number if   therx  E ..r'nent r?   pur- 

formed loo illy will   bo utied is   in  index of +h„ degree if manufacture. 

Vit h mont   types of transmission  equipment  the   basic  ntups   of pro- 

duction are: 

1) rack ti-r, t irig 

2) rack assembly 

3) subrack   U sting 

4) subraek   auoimbly 
c>) cabli!.g 

6) printed   circuit   testing 

7) printed   circuit   ?n='-Si.rib!/ 

8) incoming-  inspection, 

electrical  in i mechanical 

9) printed  circuit  board manufacture 

10)   framework manufacture 

il)  coij   assembly   and test 

1?)   c >il   .'iading 

13) netal piece parts 

Li) plating 

lci)  pi antic  moulding parts 

16)   .íock«  ami plugs 

lg)  component manufacture 
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ThctiL- biPlo   stops ^î   bv.   grouped  -m   follown; 

'1t 
• b'!UlVturi:if;  -Ì- riv. 

ll- 

p-n       otont ;    ) 
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h°  may bo  consider., i   -.s  - abante   iL.^Uíítrv. 

Jhese grouping  wall diff.r  iccordin,r   f   th.   .VÎK   ,f ,quioniunt 

manufactured  and  VcoMi,1? to   the   philosophy   y   *hl  „anufootur,r who 

may  further subdivide  e,ch  of  the   b,ou-  on.r,1ionn,   bu'    the   prm lpU 

remains. 

Obviously   the ultimate   -ü*   of   >r, cn^rpriñc  - :nd  ef  ^   .,lrnil¡]_. 

station  concernai-  val]   bo   to   produce  loc^ly  as nuch  of  ;»,    „nnp. 

ment  io  possible,   with the  lurent ^nx   of manufacture   tînt   id 

economically  íYasibie.   But * .Jìy   of Ih,  manufacturing otepe  of  basically 

different   equipment   are  siglar   and  can bo   performed  by   t b,    sam,  operator 

using th,    same   equipment even   though th,  tools may differ.   This  le->d.s 

automatically to   the   acceptance   of , E ,fUontial  pl,n 0f manufacture   in 

whach the  producer Rt,rtR with nanuf^turin* degree  1 of the  most pro- 

mising type .f  equipme-   i~   •' .fir.„d  V  his   .ark, t  Search,   and gradually 

.augments   the tcgri t   of mnuf-.o+1-T*,      n-t ;   « ~      i     x e,-   *•• .ninui .cture.   Oti,,.r  products may  be   added  .1B  noon 

as   the  volume of  cb nand ideate,   the   fusibility  of economic   production. 

Experience   ha.  .hewn tint  .here  .witching «fjuipment   i,  concerned  on 

output  of   50-/10. OO.O   1 inos Der   y, -r  i *  tr     in, -T.  T   • 4   *• pei   y,. .r 1.., the   lower  limit  for economic pro- 

duction.   Thi« can  be   catered   for   m one workshop,   i hero   or,  output of 

100,000 to  200,000  is   conto.plo.toa   some of the  subassembly  work,  relays 

and machiner, will   require a separate  facility, 
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The table  in  fig.2.   illuntrates the  average production time per 

1000 lines. 

Items notary 

hour:; 

Crossbar 
vit h 

electronic 
201 tro 1 

hou rv 

Crossbar 
eitlì   . Ì „otro- 
»¡.chn.'.ir ",1 
control 

h-.r- 

Component 
product ion 

pressine 1 200 

mill lïux .' 00 

automatic tools 1000 

turret   lithe   work. 700 

aril line- 700 

tool   making 40c 

fitting 1400 

casting 10c 

plastics 800 

mechanical  work. 500 

Assembly 

Í3 wit cher. 

rei,o.ys 4700 

other devices 3800 

cablinp 1100 

final   .assembly 11000 

Control 

electrical  tests 20 

Total 27820 

p,   i i 

] 0-À" 0. ' < ' . 00 

:oo 100 

600 1 : ' 00 moo 

200 400 ?oo 

3 no TOO 400 

100 400 200 

23OO 2600 1400 

- 100 - 

mOO 2500 1500 

10000 1000 700 

4000 3700 2300 

4200 1400 3300 

600 12000 "500 

2^00 7100 4^00 

100 1 * -VX) 7000 

16000 '•00 300 

4 3900 oO'OO moo 
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Tabic   3.  given  the   avora ige maturili  requirements per  1000  li nos 

Kí 

JS&. 
>oí't  "¡'.j?r¡^»ir   iron 

iron  n - ti-ri >ls 
r< or-ferrous 

precious notai« 

wire fir coils 

cible wire 

switch cables 

plastics 

laminated board 

transintorn 

diodes 

V. 

1Í1] 

407 

302 

403 

159 

11,-\) 

6A t>-> 

S 08 

1867 

3000 metres 

217 

7 36/t (number) 

160O1 

PIO 

13 33 

oPQO 

UH" 

30000 

850 

270 

I556O metres  5OOO metros 

ICO 160 

270 no 

3c0(numbc-r)   - 

23496(number)     lOOOO(numbcr)   :000 

{number) 

'•orK^hop  area 

Table- 4.   gives  the  -average number cf M 

duct ion. 

I" per worker in exchange pro- 

pre-s Bing 

i-i 

e 
ni 1 ling 6 
au tonatic tools ñ 

machine 6 
drill 6 <* 

re-pair 4 
tool making 10 
precision tools 6 
fitting and cabl: mg 7 
finishing 11 
^Uctricai tests 11 
plasties 10 
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Electro-pl-iUnft recmirto ipproximtc 1.-   /O,000 Mc  whore production 

of exchange   <.guipm«.nt   >f  lOO/JOO   tra.,3  is  1 -rKmpHt ;d   in.l  -ì-MIì L   this 

nrua wouid  be   r^rpur^.i   ¡'~r '^.irii:^.   ""arj:-!',   tb.     r- \  '.; ! ^"Vd   tn 

those processe:--  "il:  K.   d; tornir.. ^   \      'h*   nurnb.r •••' ^KiTt.   ^r.pioycì. 

,:ith three  shift ^.porrti =r.  'OC /"  rcsp..-rtiv..i -   .->ula be   juffiox^nt. 
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DISTRIBUTION  and 3ERVTCTWÌ 

In  the case of  transmission equipment the  ouestion of distribution 

hardly  arises.   The  n'^ rlm-ini^trq + ior«   -~   üITPIV +o  K«  +I •      • *. a -'   iiKei-i   to  be  the TI am   if not   the 

only  customer.    istalla"» i or   ^s o-r^-J    -,,•*•  -Hrr  *v,Q .^T*..  .   _->,,    uhdf-r  the  supervision  of the 

manufacturer,   who  is  recmired tn denon^ruo   thai   th* * -   ^i.u.1. .rate   ,nat   the  equipment   l'unetions 

according to  specification.   Pontino  ,,rvinilr.  -,..,.,      ,  .      ., 'ini-   --rvinn¿? is assured t,v   the   technical 

staff of the   P- an,,   normally plavc  ...   wt   Jn   +he  ,anufa,, urinr  arrepment. 

however,   i„  ,he  ca3e   of civile  installations   a cervix agreement  ^ he 

drawn up between  the  nanufa.tu.er  ana   the  customer ana routine  maintenance 

and servicing will   then he  assured by  the  factory-,   technical   personnel. 

It   is with radio  ana   televisor,  broadcast   receiver that  distribution 

and  servicing are   likelv to present   problems.   -ormaily theoe   receivers are 

sold with an express  or implied grantee  of reliability.  This guarantee 

is   ^portant  since   it   form,  an essential   exponent  of product   consumer 

appeal   anu no  one   is   likely  to buy  a receiver nowadays  ,uthout   this guarantee. 

Generally,   the   term of guarantee  should  not  be   less  than one  year  and it 

is   the   instrument  by  which the manufacturer assures responsibility   for 

repairing product  defects without  charre   to +he  customer oxcept  where 

these defects  have  been caused by care less  handling. 

-he  reliability of broadest  receivers  depends upon the  technique 

of quality  control,   the   lovcl   of manufacturing SKIII   and the  performance 

of the components useoi.   ^^ technique  may also be  responsible   for re- 

liability under certain circumstances. 
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It  is advisable  to keep % rl-.se check on *ho defects of receivers 

sold  to "ustoner.i  vid to civ.rr   tha* tf>t3t Ht.i arc   passed   >n  to the 

desirn  ani Tiarufacturi.o'- ?-•'•* i-n?   i1" or'  r that   appropriate   "cur.tor- 

m*5 -asure s  may  be  i n j t A *M fe'' 

"osta of renairirtí-* it -fc-Mivt   ir^i^' ter--  "f /uar.jitee 

repair exposes im,'/ 

.1   *•..!**• ',   n   fac*or  of  'iv'Out   one 

t ok e :   ;--t:->   -.'-•'• ;-iurt   T   _yoen.-,e  in- 

trust  bc   includi.]   ir   +h.    -T^dur**-   rnsl .    ,'h»    are 

be  estimated  ota4io* joa! ; v   fn~  xho  - ¿rK, +   rc'u; + o   d~ta   -ini  *Vax  *he 

factory  quality "cntrv-'t    iati.    >«  ,-•. n». 

ncrcont   of product   ;*act cry  co.;.í   :--•,--  . 

curred  for garant-.i   ov radio  receivers,     ìth television receivers this 

factor  is considerably bisher. 

Host  oroauct  ds fvf+.'. occurring during the   ni"r?j.tt.  period art 

minor one?,  oaailv   Icalt   w: *h  by ordinary service  technicians,   ¡'a. or 

defects  are usually   iuv.   to  bad   ieoisrr,  ar, i,'or -n arufaoturin^ techniques. 

If skilled r?r. rvicf.   teehnio lanr,   ;rr   not   -vallali.:   in  + he-   iealer and 

distributor network  the  .-ianufao+uror v;ili  have   *T   irctitut     -\ repair ¿TOUT» 

to  carry out   centralized  repair \'r-rk.   ' h i 3 .-*r-up wi i 1,   ia the  ease  of 

radio  receivers,  have  to be   independent  of thé   ics i ¿m  section  and pro- 

duction   Ime.   Ir the  cas:-  of freie virion  receiver^   it   i^  advantageous  in 

the  very s arly rta^i   +0  ex-yirv   the   technical   pero-^nn.. 1   to   field  failure 

problème  and  this can run  parallel   with  the   m-piant   training of service 

technicians.   Prom thi.? poir +   i*   will  be   appropriate   to  consider each 

category of receiver separat* V,   since   iia+nbut i~o,   installation and 

servicing do not  nrese-nt   the   ^arx   proti-..-ms  for  _-ach. 
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^ad i o  3ro a Je act   rt c c i ve r.- 

:hc   ^••'^iu'ion network   í^r nlio receivers  m developing countriec 

-overs  :. v..rv   wii«-   ;;ycten  of owlets.   Thecc  may rama   from acalore 

nctually  «p.ciaU.inr m  cl^troni^   c^:p:,ent  dova,  tv   ,-,nc-ril   department 

stores   ar.d ordinary  traders.   Tnst-xl lotion pronta o prol-W:   it   ,3 

oimplv   a matter of connection to  an  approprie  supply  or the   fitting of 

battonos. 

Chardin*  ofter-,ai^  service,   replacement partr,  for  all   receiver 

models must  always  be ktpr   in  .took   at   the   repair stotion.   Replacement 

parts  totalling about on,  percent  of the marketed  products generally 

proves  idomiat..   Hepair strions  .hould  be  provided  with t,st   instru- 

ments  such aa  volt-metres,   ohm metron,   auaio  oscillator,,   ^ toot 

oscillitorr  and   -".a.   oscillatone  eauipment. 

Tclovijior.  .T^VIO —t  rcccivi-ra 

Aie   ^c  the   nature of television  broadcast  transmissions with its 

limited  coverage   (normally   line-of-si^t   from the  transmitting antenna) 

the market   13  rather colaci.   It  will  be confined initially at   least,   to 

one  or a  few densely populated areas  of which the capital  will   be  the 

most   important. 

ruaxomor satisfaction  i3 related directly to the quality of picture 

received   and this   13 directly relateu   to  the  quality of numal  delivered 

to  tho   intornia  t.rmnals of the  receiver.   Ir  many  installations  a very 

nimple  antenna within  the   receiver  cabinet  will  purforn  effectively  but 

others,   „neciailv  m  fringe   r^ion   area,,   nay  require   complex outdoor 

antenna installations.  Moat   receiver?  hive  a   300 ohm balanced  antenna 

input.   vor 0JtiiTJC, ^.^  nrd(^  L a._in_ nu;+  ^^   thi     lcpecKncc> 
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Although factory  «ervicintf is recommended  initially  is  the market 

grows tlic point  will   be   reiche)  '.hire   t ht    nu te il     -!.:rvi.\   1 "nd will 

interfere   with no rn.il   pi int   pro lar t ion   rou*j'...-    rh<    ,ì. rvic.    función 

compioti"- with   ., .vtock  of replícente4   ;-,irtr   ir.l   tu,., .¡(    v !   the.  necessary 

test  equipment will   then  hiv.    t"   he   relooit„d  out.--i de   - :" th..   pi-int. 

As  the  service  lo.id prowc  additional   -•crvioin^r branches   ¿ill  hr.ve  to 

be  added or  independent   servire   ;uilers  trained  +     isñum^   son.   of the 

servicing responsibility. 

It   in ad vi :•••} •r  i '-T   :> rvi "•!'": it   +he   t i -t.   of ini till 

kit ml/or component purehne ir order to ."It'ir the- id v\n tiger of bulk 

prices. Sufficient extra parte and component:--; should ilso be ordered to 

cover production  lint.   losses   md  ln-plxr.t  co^psn^nt   futures. 

It  should be   t-'tr. ssed thit  the  nt i^faetorv  development  of the 

television broidcnst  receiver mirkot  will    impend  to  i large   extent  on 

the  adequacy of ater-salec  ¿^rvicin,? facilities. 
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TRAINING 

Th. suecos, of ,nv manufacturing enterprise deluda,   an,ong other 

things,   on an adequate  .atrial  ba.e  and on  the  competence   of it8 em- 

ployees.   The   relativ.lv  mg,.   i,lj0ur Cuntcnt  ruquired  in   ^ ^^^ 

of telecommunications  equipment  makes  personnel  skill   a peculiarly 

liticai   area.   dement  ,u-   therefore  direct   its  attention to  this' 

aro*   if  the  ente-prise   13   to  be   ruecessful.   r,kil]P  are  ckvcl.po.-l   b. 

training and  the   importane,   of thin  activity cannot  be overemphasized. 

'in  far   i8  the manufacture  of transmission  and switching equipment 

is concerned training will   inevitably be  concentrated  on producir* com- 

petent   .ngmeers  and plant  operatives.   Strong training programmes  need 

to  be  d.velooed  in  there   two  areas. 

engineer Training 

Companies engaged m the manufacture of telephone equipment  in the 

developing countries are  faced with two ,:,,jor problems with regard to 

engineering talent.   *irstt   the.v  are  obliged  to d,velop  ],vel   „f com- 

petence  sumci:nt   to met   + he  engineering challenge,:   of the   present. 

Second,   thev  are  involved   in  a constantly and rapidly developing technology 

and  they have   to make certain  that   their .ngmeern-   knowledge  and  com- 

petence   are  continuous!,  undated   to  mee*   th.  d.yand,  of  future develop- 

ment.   The  engineering force   no. do capabiiitv not  only  on the  design  and 

manufacturing side  but  also  on  the   design,   installation,  operation and 

maintenance  of the  communication network. 
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The problems of providing for thin kind if expertise ire-  icccntuatwd 

by the f?/*t  thnt  no  institution   :f hifher  .duc + ior  provides  i curricula 

spec i firn i i,y i GiíT,. ¡   *n «. • f   + nv   ru,    ,.-   -f th    + ei   phono  industry. 

fl ana fact j T' re   in   ir. lustri ü i,-... d  rt ¡irtri,     ir-.:   f.ctd  ..it*:  -.uiril.-ir 

problema bu4   they h v/v.   tho   -.ivint -j\   of rvjiy  v> T-   if   . x;.. rii.ncv.   in  this 

field   and can  privi it-   ideau-.t     in-n-„rvic<..   ¡rniuv  f~r th..ir  youruT m- 

pincurs.   They il;^  h-.</.   th     vivmt VT1-   ^f  bv-intf   il o o   '-   3ub- 

stintml   ncnd^micil ly v.   1 1-nr o ire i   liVour  pool. 

The  dovelooinp couri4 noi-,    ¡r.  th*.   other  hind,   h "Vt    -,    hort*M>x   of 

ncadímicilly well-prepired   . npineen   ml  *h.   -»npnrt ur.it ie •  for idvvneud 

professional   tnìninr ire   ìmiteu.  hVw-,v«.r,   som-,   of these difficulties 

cui be   resolved Vy 

1}  driwinp- r»n   th.,  1... '-hii^ '1   .-.kill   -v.iiiL i e   ir.  the  tr^inin^ 

contres  o**  indun* .riiilv  deVelopeJ     count n» >:, 

b) sending ennnv^rs •••n  tnininr <-ourru *3  ~nd  -nikin/» provision 

for thefi  to   tnir,   -sth,. r    npiii.-cro  on  th.ir  return, 

c) drivant on  ^xpitrinte   ir.struotore   + o conduct   short ter*n 

trn-ininfr pro.Tinm^s   in  specific  ire is. 

Supervisor >ii'.uy; 

Th«:   trnininr of supervisor1.'  Personnel  needs to be  adpnted to  the 

specific   reauir» i<,nts  of    he   individuals  3eKcted.   Bnsicnily,   the 

training «houli  ^w.r thrt.e   int.. r-reliti->d   ireir, 

*)   (Vninl    'up•. v\r\M.::'i     indurrmi   "inv'hol-ry,  mcm.ifffcmert  technicfues, 

orgif,i71+1 so    -r.-i   -n'r ¡,   w-rk  \>l->.r..unpl   record  kev.pin£,   and the 

r». In* i >r,- hi •    >f +h._   i.ntrvisor 'n production  md profits.) 
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the  pi->nn,  ¿  pvv-di vis i - p 

th. 

Tunr rvi.ior'p  -'or.+ rol 

iT.i vi 1'.i->. 1   fur: "+í'^ri"!      i.~v 

deferí->t10r1;-     f   t|.     uiiivi,,,,   r\.—.i-.ur;,   ;,.r 

•toiid-ir-lí!,   i;.-icr.in   r„,    .,,.,   •„ 

infornati,-,   -,Ti 

c)  Environs -.<-,: 

riri£t 
,  irruru.naru\   . n*;i.':c 

''r:1,!lrv <f •''•¿P«--rvir-..-l   pcrsoin.:.) 

I^ÜÜÍLí:   '' r fí r-l   i-.fir-.ti.n  on   ? h.   ,)ob 

• •-    .^ivity   or  + h«.   fir tory 

detailed  innovi' 'u*. 

rriflnuf acturin," nroix : 

-r -h,   pr e  ..linp-  ^n.i   t h-    ^bn^^nt 

*,   r,-!-.tlürRVlip ,,f th„   ri,,tory  to 

the  parent  r-np-ny,   r^tion»hi, of th,   f,ot >ry  ta  th. 

national environ,^  ,.nd  it,  contrition   t,  th.- ,conomic 

development   of  fh,  fount rv   -lF   .->  %hol 

Exporionrv  has   sho^ír   ton*-   +hr   , .;, «. i •   i 
•   x.i,i    the o/,,r,'d     training ruauirementg ein be 

most  convenient iy -livid- 1   i>it-,  -,  •  i y  ..i/leu..!   lllto a preliminary conree  designed  to enable 

Hi,   nup.,rviPion  to  escuto  MK   function,   ;Wi 
on-foir^ training t0 do- 

vo.op hir, additional   skillr  and   abiliti- 

^oeivuor Train ine 22 

?r; R + i- 
^t.oric,.;iyf  much of thu training of production  Une operators 

has  bc-n  done   in  the   form  of on- joo training m the  production  Ime   it- 

i5olf.   This  is usually carried 
out  under the  supervision of the supervisor 

rnct.oncxs  thi-3  is the only   f, 

u-thod of operator training but   it   lea 

or of , scnior operator<   In  somc  Clrcumctincc3  thiij  ia thc oriiy   ^^ 

aves much to  be  deeircd m  terms 

of training ¿ffieienoy. 

Th.   tr-ùnlr* itself shouii ,,,  ,,Mod on   , ^.^  ^ of ^    .^ 

the ,pcr,tor is   „inllrcd  to  pfcrf^  Job ftincticn  ^^  is ^ to 
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d.tcrmne precisely the kr.awUa*    vid th.  skills required,  extraneous 

matter shnuM b,.   rigorously  ^rìu^.l,   and   the   training ¿hould   ixrr at 

i_ ^ ,   ,,   ~  • •-,.•  •-hi.-h   -ill     n-.H,   the  op*, r it or to teaching th<.   require. •   ¡'kiLi.-i   ir     .   • -ni-r,   . i ...      -. 

perfom at   a*, OK   ..ffi^itn''   . 

At   the  ram,   tir*,   «he   operator   -Loul-i   ra,^v,       full    .notation 

-•.uree which will   r.W.   hi-  ar-i  t>,   ,--.1, h,   i.  i»in* to  tht.  colony  as 

a «hoi«  .-utd  to  th.   fin-   pr-^t.   7h.    ,rie- -ion cour*     ahoald   also 

familiari*,  hi-,  with   the   «rkw h-uirr.   -ma  th..   oay  9-h.luì.B   if  the 

company  ani  with  th,   -caìth  a, i  w. if-.ro  b.n..f.t,.   I-.f nr-.ti^n   about 

the  pian-   lay-out   Vld   .rr^runüon,   th..   r> IMi-rshi^ -f  the  Dlant   ic 

the  national economy  and the operatore  nart   ar  a member of the   firn 

m<ay also be  included. 
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ANNEX  I 

PERFORMANCE SPECIH HATIUNO  FOR  LOV-COGi   JQUnrL-ItKOADCASTINd RECEIVERS 

T'hone   ! pi.-ific .'ns:¡;   -pi;   1-   < h-    f   Uo./in,; types  of rf-ooivcrc: 

Typo  A:     a  i-n;  .••. •:;.: ; ;•••  ,       "  ¡ ,,,•. c i-..-I-, 

Typt  B:     a cj;,ui¡i-i   "..':;•   iw  .¿v,.r, 

Type C:     .-. medium cnsitivi+y 77-11-ñl receiver 

1.     dentrul 

1.1 E-.eh  of the   'bree  types of  receiver jhouid be  available   for cither 

niins  or  nit tory operation.   vor h-it^ry operation,   .-„Il  three  types 

of receiver r-hould  be   ÍVily tranri.-torized  to  r;nr;uro  economy of 

power consumption.   For .nine operation,   either valve- or   tran- 

sistors may be  used,   consideration of coni;  being the  fili ding 

factor. 

1.2 For battery-operated  receive rr:t   the minimum performance-  specifi- 

cations   listed  in   this recommendation  should be  .achieved   for the 

nominal   battery voltage   IL-LP  Wi  as  specified in the relevant 

I.E.f.   publication. 

1.3 The mochodr,  of ue-aaurenient   ompioyeu  should  be  those  recommended 

in the  relevant   i.^.e.  puuixcai-ions  for amplitude-modulation re- 

ceivers  and   frequency-modulation  ree..-i vers.   (ooe  Recommendation  237), 

1.4 The receivers   Ghould be simóle,   robust   and well protected against 

dust.   T'hose  intended   f->r use  in  regions of high temperature  and 

humidity should be   treated  so that  they can be used under the 

climatic  conditions   laid down by the  Administration concerned. 

The appropriate  tests  required  by th,.   Administration procuring 

such receivers   should comply  with the   relevant   I.E.C.   publications. 
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1.5 If nation.il reflations proscribe methods, cf measurement or tests 

differing from the s tin a arri I.í.''. methado, Administration will, 

whurc r.occRH.ir-,   draw it'.on^i.^r.  -> o   -hic. 

2.     Specificati or,   f-)r   >¡c   '   r ••-  i"  r- 

2.1 Frequenc /   CO'A.ri/"-<:  V/-       ^  '<   - 

2.2 Sensitivity  i'-r  ;o ;:    ..-^pvi,   30.' adulatici-   at 400 Hz:   S nV/rr 

(with .-. built-v-i  antenna with f „cilitics for u-in*: m ..xternnl 

antenna). 

2.3 Signal/noise ratin fcr in out   as undor § 2.2      2C d?  (mams-ooerated 

tube  receivers) 

26 12  (transistor re- 
ceiver;^ 

2.4 Power output,   for less than 10/o distortion        not  lens than 0.1  ,' 

2.5 Overall   selectivity 

at  - 6 dB points 

at  - 20  dl> peints 

2.6 Image,   intermedi ree frequency  and 

spurious   response raiir< 

2.7 Overall   fiielity  vichminr acoustic 

response   of loudspeaker 

Alternative!/,   it may be more  convenient 

for some   manufacturers  to consider only 

the electrical   character istics which 

should be : 

pi3sband  not  loss than 

passband rot greater than 
4-10 kHz 

not  l.-^.s than 30 dB 

250-3i50 Hz, within 

Id   iL- liri»B 

lüG-4000 Hz within 

12 di.:  li.-ita  (in  a 

graphical  presentation 

¿00 Hi:  should be  taken 

as the  reference  0 dB 

levei) 



3.    Specification  for "'•-«,    " rw   i •• T>  .'tv,     •,,,  * -c—. ••/.->-   *   r~c   i ,._r  itnt   tv;.->  tvpea  differing only  in 

3.1       Frequency coverai ~¡|  fi.-o\_¿  f .-.- .    i   ,_•, - 

3.Ì 

3.4 

3.5 

3.6 

. f 

Vh*-   r. ;\iv. r   -hi]   !..    nr v.'i U 

"1^    ^   T'^-  "neh .n-ii   •,n.,/3r 

e.tctri'-l   «tv,,   f,.r  , -..,,,   *urun^ 

3.2      Sensitivi tv for SO m'   output   VK 

3.7 

TOdul.it inn  nt   400 H~ 

3iffnil-to-noie«.   i»itio,   for  in- 

put  is und, r   ¡, 3.,-' 

^owcr output   f--:,r K;SS  th.u_ 
ÌOf> list orti or, 

Overall   r-.ltctivity 

it   - (, d3 point:- 

at  - ?0 d"   points 

at   - 4C  d7* n-int.i 

Im.-wre,   i-Urne li-ito   frequency 

and spurious resn^n^.-  rit io 

Intermedia^   freouenev  and 
spuriouij   renonce  riti o 

îma#re responde   ratio 

Overall   fidelity  including 

iccousiic  responsi,  of   ioud- 

npenker 

»'v. r i «U,-   TwCciVcrs 

'"'••   r tr-n.--i-.t   r  r> e-.. i\\.rs; 

not   ;,,5r   t^or, o.l 

p-icsb.-url iot í'C,.•• + , r thin * IPJcHz 

baseband n -o .-n.-;•, r •hon f '^kHz 

"V - not   ],,„  ,h.u_   .(0   J; 

HP   _ 
i? IB 

HP - not   Ksi?  thin  '.  IB 

^•0-31 SO Hi within  IP d3 limits 

Alternatively,   it may be more 

convenient  for some manu facturera 

to  consider only  the  electrical 

ch-iracteri3tics  which should be: 100-4000 Hz within  17 dB    limite 

tin   a rriphiril  presentation 400 Hz 

should  he   t-üt.n  an   the   rtf.mct  0 d£ 

leVtl) 
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3.8      A.p.e.   per foro-meo:  chonfc   in 

output  when *h-    i'¡T.t   u* rv-- 

'hicvi bv   -\0   *•;<  fror. n.l  '•' 

Î.9    . Proiruencv  stability 

4.     Sp«cifi--.t i   r-   f.r ",vp.     '  re- 

oeiv r? 

',,:       3i»TTi-il-fo-TUSu   r.*:.» 

4 . A      Sensitivity   'noise  lur.iUd) 

not ,-revter  than  IO d;3 

must  he   su^h  thr-.t the receiver 

doee '•-' +  r- :fuire froguent  re- 

tuning 

4.4      Intermedióte   frequency 

4.r' Amplitude- modulation sup- 

pression  r-'tio 

4.i       powt.r output 

4.'      Ovenii   s«. k ct ivitv 

4.° flvt ril ; fii. ••! + •' iicluhnr 

acoujtic rvpponru. of loud- 

speaker 

Alternati ve 1 -,   it -n-.y le more 

c onvc n i (. r. t  f "• r  n omo n onu f o.c t u re ra 

to consider only + he  electmcil 

char.^ctwriBtics which should be: 

8". ¡i-10f   ;'Hz 

3C 'ID 

- 7r; d~ rei.    Im    (%t n si^nnl- 

to-noisc-  rrtic  of 30 d3 and 50 m! 

output   power; 

10.7 ,Wz 

?o <n 

not   loas  thru*.  0.x  ' 

- 30 d.i -t: 3C0 kHz 

?00-r.000 Hz  within   IP d3 limita 

4.9      Radiation 

100-5000 Hz within 6 d3 limits 

(ir i ^ro.phxco.1  presentation 

400 Hz  rhould  bt   t-iken oa   thtì 

re f e rt n c -,- 0 d P  1 •„ ve i. j 

The  1 tei  ascili-tor ridi-ttion 

ehou] '   be   k .^"5  tlinrs   the  limits 

specifi-.i  bv    ".I.'.^.n.  However, 

wher.   r-ti-.aol   re-ruliti inp   «jtist, 

th.   radii*!':n   rhould  be   less  thtn 

th.,   litsitp   sTJ'.'v'ifii. d   therein. 
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4.10      Bistortion 

4.31       Frequency stability 

Reeammendat i -,'   ù \ f, 

The  distortion should be   less than 

5,.   for  a frequency   d.vi->ti*n varying 

between   ri  K.J:r   ari'']   "''"•  k! ;*   wi + b 

""•violation  t'rv :t.u.>ac-.'    .*; ,-\v ;v   -,n¿ 

ar   ut tpat n?xr nf  ry „/ 

rvZ+  he  such thit  th,   r. reiver does 

net  re -iure  freni, nt   re timing 

1-     £•* "•< ral 

1.1 The   r. covers  should  be ,i,pk,   robu,t   ..^ VjtU  protcCtcd  ^^ 

4ust.   They should  alno be rtnn    „nou«h  to with.tv.-i  transput  v«d 

handling by unskill   i  persans. 

1.2 The  pre-net tuning control? ph »uhi   be   >vail->hi      >«i-,  • ,       •».     •      • i,t    .vai i an it   ml."  ta   authorized 

persons,    ."hi   can*r-, Ì-   rh•] <   v     _   s.   _J • ne  ...on.r.i,   ^hmli  be  robust   and   mcia«k   a channel   m k-ntion 

switch,   a fine   turnan cantra  t,  fanait,   neurit,   turlr/ ViJ cnm_ 

pensate  for any  fr< coier.c-' -inf»  -»••,.•,.... 

M Each of the two   typ, a   of r^:xy,.r ronri •   r,-,  ir.   ^  ,,  w,    ,  3h„uî1 R 

available  for , lth,r B,lM   ,r bvKry    .^^   „ r , _ ^    ^^ 

the  receiver, ¿ho-ji-.   o,    Uil/   transi.-" ri-   1 t, ,n..iTV   , C;r..,m.,  ,f 

power eonsumotion.   Far *>->inq   ^.r^i-r       - +w ~r    ,..n3  >rti,n,     .ther mv,:'  ar   translators 

mav  be uaed, consideration „f P^   bt,lrur  tht   ^^ f ^^ 

1.4 For battery-ope-rate-d  re^iv.rs,  thw   «mi-i-- „.rf-^,- -io,   .ne    .í.^n.    pert irmonr^   3p,.Ci fieationg 

listed  in this  Rercynm^nd-.tiar, shrula   h*    --hi   •/ -*  c.r.  .», " •" '   •*-    i^nie/.rj  i >r  the   nominal 

battery vol^   l.os   iCff. aa i-pecxfied   1B  the  rivant  I.E.G.  p>ihU- 

cation. 



T 

l.c) "Hit methods of rx anur^-ort _r.picycd shruld be those ruconmtand¿d in 

th.- relevant I„T.':. ;•;*,; 1.- >*• i "v <*?r vp: ''uic-modul'iti'T ani frj- 

.-ruorK-.'-T-iu : •• .   r.   r    ••. iv rv   ^,.-..    '.. e nrr. ada* .-r\   ;'"*/. 

1.6  ">„• ruru-i!",   '-u -;i  a---   i   +   '^  '-!   •'  •'   ^      ir'  r,.--i-:iJ   -   hiph  tem- 

peratura   an i   h-r;.;"-:,     .,-.'  ..-'   iv    r^  ••,-.. t  „,.-    thai   th«.     ci'    b*.   J3c'i 

und. r  the   n.rnatw-    •-f.   in-  •   '•-•;1    :.-ii    l '   'He    \,.r lru.J^ \t i»n   o>n- 

c*:rm.1.   "h.    arpr  p.:-"     *    '   ••;  "    v.r..;   "•    '.h.     *:• i-v; + r;»ir!i    -ro- 

curin:*  ~urii  r  c   iv.r'   :h.. .1.  •.-.•->       '.¡.''a   " V.   r- i  v«*    i...' , 

"Hibl ÍC"*1 "fa - 

'.7   IfnVnn'   -.íV.r.iT.:  .i-..-.-!,       •    aerini. a,. + a   1    Jr tiets  différait 

fr--?i the-  H** • mr!   ri   '. V.   '.- *h-¡--,   th.-  Aur.ini jtrci+k">n     vail,   "fhere 

ncouss ir   ,    ir- -,   • * '   r.M   >    '      if .. , 

"pi-lf IT'.' I   -:.    *" -r       1"; 

:' tW"   •vp. a, 

T. 1   Preqv..!<< '.'   '   v  rv 

fr   : * .no v   r .ri^.. } 

.   n.—r-l /»v.,   -. y ¿I -75; 

• '. ,5^-1.rOr--  "».V- r».77;; 

R*.cover tu:arv' ";\v K   *Vl.v   "•u.i.'j.r^-id <r   + h,.   bro ideas* tonds 

appropriate  *.<   the  rv<;uirt-.v.-n*.    >f an-   "urumntrati ;n  or the 

receiver ekuld b.   .-ip-rk.    ,f r\;:nfc- aaar ;«-  pro-tur. ì  io  any 

spot   fr.j(?ucncy   ir. 

- th;   metía*   fragüen"/   Land and 

- •.-irh of  fK   hirh-fr>-v"ruv.ncv boni?'. 

with tht.  pr"vin r  thai   a ^ IT i t.. a  ".un'. r    f rpot   fT<-quenoica 

(t-;.r.   thra^   v,!(-k.   fy-n  *h    i..*-h~f r.. ut.-r-  -min,   or*   made 

avaiiabl-    t"  r  r>.- -a: •   s   i  ••' fi  r   "> *   ar."  tiT^ ,  by  * - iit    "»pcrator. 

:.2 Sensitivity   r r -'.«T' cut pu*   b<' 

modulation  at   bX' Hz n.-t   •;-rs<.   than 1J0 u" 

".^ 3ifna:;'n:a-^   rat.-   f r inpii*   an 
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2.4 Power output for  loss than 10/ 

distortion 

o  c; 

2.6 

Overall selectivity 

it  -  6  di' points; 

at  -   20 dR pointe 

it  -  40 dB  points 

Imapo,   intermedi ito   frequency 

m d   s pu r i o u a  re o p.- n r? e   r -it i o 

Int e med i i+...   fr.qi.iuricv   -utd 

spurious responno   ritió 

Tmn^e   reap mau rvtio 

not   K-ntî  thon 900 m'.  (it 

nom mil   m - „i no   -i r  bit k r- 

v-.lf^. )    «.nd  no*    ko-,   thm 

<K>0 r. • {- +   th.   n.^in-il  b-tttry 

Volt -•.;''      k Riî     •,)    ) 

nisab'-id oot   !_3E,  +h.,n   *  -,  kHz 

pis a bind -et  í:rtvc¿r thui *   10 kHz 

pie s bind not  f-r*. iter thm î  <>0 kHz 

V'F  -   r.M !(,:;!.:   ' MJ     K)  <|[< 

HF  -  not ici-n  thin   1 ?   Ì0 

not   ìe-sn *h->n   JO dB (HF up to 

10 .'Hz) 

2.7 Ovorill   fidelity  including 

icoustic  response   of loudspeaker ,'-0-Ur>0 l\7,  within   18 dB   limits 

Alternitivclv,   it   -av bo  mort 100-/000  !{z  wi+hin   k  d-   limits 

convenient   for some   rnmuficturer? fin   i ^iphiiil   prenant it ion 

o   P 

to  consider only  +h>    cleetricil 

chirictcristios which should be • 

A,#.c.   performince :   ohim'c  in 

output   Kh.n   + h.  k.pu*   i     reduele 

by  30  dP fror, 0.1   V 

?-9  Frequency  stilulit/ 

400  Hz  uhouki   he   fJcn 

rtf. ren-e   0 dp  k.velj 

the   re- 

not   «»re .iter thin  10 dp 

must   be such thit   the  receiver 

doeo   not  require   frequent   rttuning 

Î. 

ì   i 

3pecificiti su  for  VIIF community  roc-iver 

Freque-ncy COV,.T\^ 

3.2 3ignal-to-noÍ3o ritió 

'/,'•   -  10o  ;0{c  ('provision mi et   be 

rrvk   for on-,  or more ohmn.,lr   to 

bo pro-selected;. 

W dB 
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3.3 Sensitività/  (noise limited) 

3.4  Intermediate   frecfUetiey 

3.r) Amplitude—modulation suppression 

ratio 

3.6 ?r*wer output 

- 85 dB rcl.  1 TI'-   (at  a signal- 

to-noiao ratio of  3    dJl  and 50 n" 

output  oawari 

10.7  /.Uz 

]'Tt   lese  than   )00 rn" (at   nominal 

maiivj   vr Lottery  y-It age)   -nul not 

lea«   ih va   .-'GO ax   the   nominal 

3.7 Overall  selectivity 

3.8 Overall  fidelity  including- 

acoustic reep^nse  ^f loudspeaker 

Alternatively,   it   nay be   "mre 

convenient   for aonc manufacturer: 

to  consider only   the ..1 metrical 

characteristics which should be.: 

battary  v-It afe   1.  'a   30, ) 

-   '.0  :1a at  ± VJO <Hr. 

200-5000 Hz within  li1  dS  limits 

3.9 Radiation 

3.10 distortion 

3.11 Frequency stability 

100-^000 Hz within  C do  li-nits 

(in   a  graphical presentation 

¿00 Hz ah mil be   V.ken  an  the;  re- 

Lr..nc. C iE i.vJ ) 

The   local   oscillator radiation 

should  be   I ..fin than  the   limits 

specified  by C.;.a.p.;;:.   However, 

where  na" i -anal   regulations  exist, 

the   radiai a m   mould be   )e3n  than 

the   licita   specified therein. 

The  i.iñt 'rtic! i.h mid he.   use  than 

j'r  f''T a freoueiiey  deviation varying 

butwaen.{. I;  ¡cita   and r 75  kHz  with a 

modulation   freauoacY   ->f /"GO Hz  and 

an  •"•utput   pOA'er of ;>0 m' . 

,'ust   be   -neh that   the  receiver dots 

not   re cu i re   rreauer:t  retuning. 
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ii-.'x : 

SFjci^iCATTOJ3 ro:i .n'-'ic^ : 
'1*'1 '•' in - J" J- '   '•*i •> 

1 •      Gci^r.T.1 

1.1 Th^Sv: ^^•^Ü:1/"  vini-     „.,r^,.     4 n  vv/r   •;""•-;  •">.'  ].^v'_f,0i,t  . |n   o oli ron 

-1 '-     . ,- • ....   I   ' . i J iOi' o^ ri or i-" •   ; 

rj^P~  A -  ÜüfJvpi-  i.-- t. ;.-..' -.-    ro     ¡  • 

r^SOil" V..     (;nr t , 

i", nr riíi \: 

'•)•"   p. rior:."..1 

It   in exportai  t;-t r,ccivcrr  of '^,: ; ^iU non-U.y b.  us,i 

/or hono vi^;i:,r,  w'::r^£  tbo„ nf ^.   .,-. ,,m   ^.;l  K. „, ,.,   for 

community vi...vi" r\ 

1.2 Hv.r .  f."-..;:il)l - .    L]-.: U3.,  oí'   i-i-<--o-Tcr-+  •    -• 

ú ther of lov^.r ;\r" or nu,.,   cr o.' nur  í'onl. 

1.3 J.i   plannt .    the  vs.-; or  t:i,-o  r,üv r:-;,   .~r uinintr-ticín   rlioulJ 

..'í  '-    OOíJ'V bllati    r,    "¿Y»;'*    fin   -'V-1     "-t   ""••1" ->-.-,_ ctr.a-tli   uxp..ct,.j,   r./.'1   ; 

"Jvipli Fiurn,   "¿if.1   loT7— lor;r,   Ç:_l^r:;. 

1.-1 A^'ir.iotrr.tionn   shouK   furti   r t-J:o  .-ncou.it  of th.   jf.n. rt  of 

tho  rizc   nf  th.    n,T,,:   -à   Hu   c-bi—t  o-   r0-t.      Tu.,  v :co.TO..:i,\'.d 

V.-..1.UÜC   Tivuu  ruv corniciar •'   -vnropri.-vt     for Ih     v,,:pocW.3  i:nv   of 

the  I\i0.jivorr: > 



1.r. i     îv U."7 n r<"> t , c t . 

ta't»;r- ii.f  , 

r",  ri - 

•tMSk-i 

V 

i -r -r r- i      . , 1 

('. •'•>'; 

1    f\l-A
r 

• ¡'i'.'.i?tr 

io-.??, 

rhoil' 

>ttld ' 

1 , I t . -   •   Til^ intì" * i r jn\u 

r* - ; '"*  t ,'  r* ^   *" r     * o 

• iv-.ì   lo   •,"      : .'" i- 

'  -,4   tu.     l ' .1  '    Cv  .-. 

i    t . tt ini"' 1      iff;1 

:i"i tí~v->.r ., I... v 

i .viri o. 

.ÏOU i  .    D. 

i r (i i.  ir;'" 

ri      ¡. o 

l  "  lV< ' 

1  " 'f<~-r  ;»•;,•    ij-f"   r 

bo .t^r   '  '-'i -1    I;. 7r,l 

1// „.i     r. 

I .   ...   P. ; b i "' 

"'  -    \    '• r . ->     ,.-,    vj'.rtT^'^D    11 

1,10 i O    inwi 

nrv r     '"(•.,    * 

' i r-, ! 1 ] 

,  bri  ht 

"ril-.M.  to  the 

VOAU.1t:, 

'1 » 

(:'i%   O  ¡""i 

frr  ;!.'. 
^-' B 

(1.'»-1--') 
Af   n-,1   (19") 

or Inx-^r 
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2.? Frequency VJICíS 

2« J Pow^r—supnlv  tol.;r~.-e 
(for ,i-,i;-s-op:r-t¡o-   only) 

-     iornrl  0;u.ration   for voltee 
oV.r-er, o-   (; Ì 

r^p o  A 

or 
yy .,.,. ! 

u 'U' 

il  t 

VT', 

+   10 

—      'TOOaou   ir'"1 ,    :'v;-v *   ¡;oi 
oury:;.n of   . . ,,  ,-io   durrtion 
•"-i'!   clip,»;,; ,.s   of  () ) 

+ 30 + 30 

' •        Input   oh,~,r.-\c -.. r-j 3 ! i 03 

3.1 

3.2 

3.3 

3.4 

I-nuí,   itnp .4..,,,...;  -.-i,  tho ;,ntonn-, 
t,.rua^;;   (Q) 

rinximun  noi;^  fiyurc  for the 
racHv,. r  (c-U) 

_     yy;- 

-   unr* 

IToiBo-l imitaci   sonnitivi ty nt   -, 
sifnrd-to-noiac  r-rtio  of 30 dB 
and G^u^rd output   (i.IMJ. 
107-3.3   (d3n)) 

-    VII:-' 

—.       T rrTn 

Tun in 

75 ov 300 75  ma 500 

10 

-50 

-,10 

0 

10 

-ÓO 

-55 

As  'J os cri bed in I.I 
or  "v snccifi"fT 

:.c. 107-1,/;. 3.2 

3.5 Ch-\r~,otc ristia  of t1 
1 x;u. .ut otitic 

r^1  control   (-20 to  -50 dBm) 
(i.?,A,. 107-3.a-\.7)  (.m) 

4«       Output   cli".ro.~': ..rist ; on 

4-1 !!ini::iun  rvidio-dr-quuacy r.-avo 
(I.TH.,   107-12.3) (ïizj 

4 2 íliniifiüi,!   -ud io-frequency output 
n.t   105' dintortion (i-^.fî. 
107-13-2.-) (w) 

i?o-50oo        150-5000 

0.5 2.0 
(ravins opor-ytcd only) 
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4-3 ffinimum pictur-,. resolution 
(I.".C„   107-e.O (•y i:i n) 

I.        li., -".t.     •'li'. 

—     7   nr 'vn -ear 

Ä 

2?0 

Type B 

2.?0 

320 

/]./! "línuno bri "b e . r~r> 
for a biro'.;   i. •. ^ .-i   e 
(l.b C     107-:-  /•.]) 

- :30   l'i .1 1   cy-l •. .r 

- ''0   fiele   e .'.-•'.,,nr. 

•.it. -lev;l 

(:ìi1n) 

7n 150 

4.r; ;'.ini:-¡ur
;i   'e ¡e 'eV 

(I..1.G.    107-,    .?' :o, 70 30/70 

4.r. f'n;-inurn   \-i   r:  ripple  for r. 
rUffcreeo , of   1  II:   bctwix.il  tli 
•airiG   frt;cruen^y  -vie   t'e   frnr.ic 

frecfuenny ('I' ) 0.4 

4.7 H.ixir.rue. rul~ii>'e non-liii^.rity of 
Gern o vor e  complût',   fiel '. 
(I.;LO. 107-2,7.2) (<') 

4.G Iírjcimuiti r1 i st ort im cT the picture 
o-atli ;.    (i .•],(:.   107-". '.3)     0) 

5.        Interporrne. 

^   1 lliüi.i.iui.i rejection ni* the upper 
,V.j->c -ni picture c-rrúa" 
(I.E. Lb   107-'*. P) i'll) 26 

Minieiuin rejection of  the lower 
r,d,ie.c ,'. t  r;oueb  eerri or 
(i.bbO.   107-/ ,2) (ciB) 30 

5-3 i.uir'.ur1. i,.rv': 
(l.".C.   10/- 

- VTÎF 

- UTIe 

.  ivjec-Ho;- 
(¿IB) 

40 50 

30 

5-4 Ifinimum intermedi.^to-frcqucney 
rejection (i. bib   107 :   ])   (-A3) 30 30 
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5.5 

•3.6 

Minimum vi r'co-aouiuì  oroT-t^r 
(i.lü.c. 107-4.M j  ' ((U3) 

^'irvbion   (l."'.i;.   10'A) 

t.        Stability 

ÎVPC A ¡JJ. £HL¿ 
~)0 

(Aonor-li-i • to n«;ooMm( ! i-ticn 
iT°'   -!/2 of   Lh,;   CTñPlí) 

•5.1 

6.2 

6.3 

6.4 

Ifoxinun drift  bwtwjo-i ? ¡nin -n,-] 
íO ,,in  r.n^T  t.'u..  pirtur,.   -nri'-r- 
(i.n.c    •--   •  '    ' '*1'"" ' 107—«.". 1   7) 

+ 10>'   in the  au-oply  volt-p. 
(1.7, A),  107—•• 1 .: )* 

¡;::íÍ!TU¡;I T-JV ;-. of  .1 on'c-i-i 
(i,?].o. 107-.'.?. V) 

I"inif:iii;i rxvc of hoi ;' 
(I.^.C,   107-,'.?.;;,) 

(l:ïfe) 

-    HUF 

hrjciimu drift   -v..,-   to  -  ch^i— of 

(kllz) 

(;) 

(5) 

?.       .ì]clir,bil.itv 

Kinir.iun -.ìO.-V.I tirar,  between  fniluiv-, 
romnrinj corvi cirv;,  --.rr-cd over 
r. productior. i.-in (hours) 

+ 2;)0 

+ r;00 

+  100 

+    1 

+  2r)0 

+  500 

+   100 

+     1 

+       2 

1000 2000 

BI3LIQÇ,nAPirf 

C.C.I.H.      DOC.   XI/3"    (Itnly),    1^5-1060, 
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