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The lnaugaral oomoror of L L UILE waBs opan.d by
ke Mo K, irs oraov, vdreeter of the Industrisd Technelogy
Division, who welcomed 15 el tdripants raud antrodue.d the
sxecutive Laroctos of the Unated Notaons andustri.l o velopment

Orgunie: tion, I r. 1. H. abdel=ltahmon

In hie Iniwgural adar:. s the dxecutive Dircetor stressed
the prime inportince of the telecomunic:tions industry to an
economy. lie mide the point thel this indusiry cts both as a
koy and ag o prce=setter to ¢ lmost the » ntir range ol industrial
wnd technelogiead development. e cxpressed the desirs thet the
Development heoting should serve a dusl purposes  uhnt of helping
participants tc formelize idess 1. this opnere of me wfecturing

activiti  ond the oventuel orystilizotion of thesce ide:ns into

tangible, viable 1rojects,

The participants wers then welecred by Mr, G, V. Soskuty,
Chief ot b ‘nyineerirg ludustrics Sectien of the Industrial
Technology Division. hr. Soskuty fove details of perticipants,

made a brict roview or wne papers received end discussod in

genoral temms the 1tems on the ogenda,




The importance »f an efficiont tele ommuni 8tion syeten in ‘he

infragtructure of n economy 19 taken ap laric far the pulpoges »f thess
discussi g, .or the leveloping countrians o8 ‘he worll the eans By whioh
this vital element of the infrastructure o crexte {rynlve an exceedingly
complox cluster of factors oparating on ‘he orgariantional, politica’ ant
economic levels. Furthermore, thase factor: have tr oe xamiaed againzt &
background ot national development ctratesien aad prioritind, However, the
implementaticn of these strategizo vl priorities froquantly pre.ents prouvl ome
which cannot rcadily be resolved vithin fho contex: ¢ the development
strategy of cne particular nation, vt need o e oxamined ii the wiler
context of the international Jlevelopment. Thic in turn raisas further
problems of an organizaticnal and political nature in an arca which is oftem

of peculiar sensitivity.

The factors which influence the decision whercby a developing countiry
is likely tc cndorgo ovr expand the local manufacture of telecommunication

equipment may be summarized as follows:

a) The inability of the existing manufacturing or procurements systems
to respond to the particular needs of an evolving economys;

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

c) The elimination ot private moncp Ny - .

d) Other considerations of uational economic policy such ac
i) employment in specific ‘ocations: ii) labour training;
iii) amport cubstitution; iv) ths kind of technological fall-out

which would benefit already existing or projected industries.
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The hazarda implicit in thia tspe 1 paration amg be ol red

inviting existy 4 1uductrial entepprizes with their ®sp -t sbPe tate
in the form of managorial wd tochnolsgical eBpesrtis: ' axoperats # b

the Gowernmernt in th: setting-up 2f the new faciiity,

Another method 18 to mnke uBe o1 the "tuin-Roy" type of agPoosen:

whereby nn enterprisc ontors 1nte contractus] arpapgeme.t t dortalke the

construction of faciliti~-, the installaticr © plant, the 1.itial super-
vision of operitions, the iraining of persoansl, ani the ruasing -f the

enterprise until an agrced level of cutput b bean attained,
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Nominally, because this is a primary function of private entorprisc
and wherc a situation for the creation of profit exists, -rivate cntorprisc
should be attractod to 1t., Such an incentive srructure will normally
inelud. such comporents a8: 1) low interest loans 11) customs cxemptions
111) tax holid s 1v) capleal ropatristion concessions v) protective
tarrife  vi; guarantoed or..rs vil) .xport poomiuwas.  The other

option 1e to s*op ar o with public 1av o gtment,

Howaver, th: conclusion may be ronched that the inndequicy of private
iavastmant ie ot Qr1ogetly rolatod to the Lproe of prefitability of
gpe2ific antarpriac, Lack of avoalabls oopital ray b the causo.  In
this caee Lo Lipect provaeror 0 Dunde would te v pov rful incentive, but
there may o Y v mas hore Top dtreet gov oruaont action in the setting up
af pabltondly oot produ-ty or forpiaty 8. et iy, 1t e posriblo
For privm’: =rurpfisc 1o R v the too osaapy capital At pte ooposal, but
$5 e Wkl Yo TWE # the rtak §oonnup Corochnioal e/ 0 crganlzational
iealdaney., (v YREs pastant. 10 ap@bt e ataiavl o te mot up atato-ownod
prodec tise Taciiitice wl asaa: ditertly the mawngorial and tochnalogival

Fiale,

Thase af: instanccs BBy FvaPmont saterpriac an 'he aro of production
s W Asply peati¥iad st where Yhe Posultont cperstion can conform Lo the
YEaditiamal cFiteris o f oMo sion] peefatotility, Th ke Lro, howover,

LAl el sl oFe gV PRt pal o F¥eRtioa Ay B Jastifioed for piv juots whioh

Al dert frlesdi ol oir pEaTiEaRl

Fho beo i @iog ¢ poewo @i LR 4 0w By e Tmnt Fiag P oHE o oo PAe

Ba oa Lasgs €7 8F oy ko ckidorie of Firascd L Fobilite apd aseial

d=pirabiliny,
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Financial viability is detcrmined by the cxistence of an adequate
markct demand for the product mind onthe technical feasilility of the operation,
Excessive markot surveys nre not mandatory in the early stag s of the
operation but investment is conscquont upon the prospect of satisfactery
market demand for the eovontual product nnd reasonably relianble data need to

be obtained.

In deciding whother to cstablish the manufacture of n new product
consideration must be given to the possibility of -~ long—term guarantce
for the product. The roaquirements o be met before such 2 long-term
guarantac can b. asgured nre chenp and onsily awvailabl 2 speeial basic
materinls, 2bility to manufacture locally the most important componcnts,

an adcquate and gqunlificd technical staff, and modurn cquipment.

These factors arc considered te be of ~pproximotcely cqual importance,

An objective cvaluation ot production feasibility may be made by using

the following cquation S = 8, S S, « 5, .8
where S represoents the overnll long tern gpuarantoc on an aren

1
S1 is the ratin of the amount of available choap materials to the total

amount of requircd matsrinls {(mot.ride puieantoc)
82 is the ratie f the number of ccoromi~ L1y attoins bl compenonts to
the total rumber of compononts sccicd {(componunts onac gvagantog)
S3 i the ratic of the number ~f gualifi i wepsonnel in the aren to

the numbor cmploved Ly prominent producors (1abour co-affieient)

[#2)

4 10 the rrtie of the cotim ted viluo o f tcchnieal oguipmont fortho
proposcd produ Gion te the os*imitod valuoe of o prominont producerts

idonticonl ocquipment (courpmont factor)
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The results obtainzd by astimnting S, S ' 33, and S for severnl

172

4
arens ~nd by calcoulating the products § indicnte the most asuitoblo
hi
locntion for the ~rnuficturine Prcilitics.
A simil.r process moy Do ousod in wotormining suitable groups of

products, Tven whon SW D435 o suffieciont long-teorm guarantee con still bo

secured for o givon area, I S1 = J, 1indicating that thore 18 ne outlook

a

for c¢cven minimnl 1 .cal production of spocinl mrtorinle, no long-torm

guarantee is possibla,

The Tachnicnl Brsoe

This torem is used to Zosignate the resuarch, devilopment, doaign
and tecchnclogicnl capacities requirad in eonnoction with the preliminery

asscssiment of techaologics and technicnl scervicon for a new group of produets,

The frctors requiring consider-tisn ro ontadlish - =oud technical
base re i) the coumplexity of the product, ) the level of productiong, o

the tochnologics usad, 1) the seope co-opuration with producaig, o, tho

licences ~nd technical nssictinec which will be requirdd,

The complexity of the product wni the lovel of production influcnce
the scnle of the tuchnieal base, particularly in the sleetronics irdustry.
A small scries of articles requires o Inrp. staff for rosoerch and development,
wherens A large serics wid mase produ-tion reguire mere intunsive

technological research nni developmont,




- 1C -

Fig. 1 shows thc nccessary tochnical capacitics plotted agninst
the estimated productionserics for A unit comploxity of equipment., The
example of 2 umt conplexity of fin~l proeduct is pwt of ~n apparatus
containing onc vacuum tubts ST Onw transistor nad includiig 211 nssociatod

mechanical and cloectrienl compon.nts.

Curve 1, representing required tochnical capacity os a wholc, has been
drawn for the casc of a licencud production that includos specinl
technological devices. Unavoidable modificntions of licencu—design from the
viewpoint of ~dditionnal lbour capacities ore shown by Curve 3, This Curve
represcnts the capacitius roquire ! i tockaologicnl medificntions (different
starting mat:ori~ls, protection of products ngrinst specific climatic

conditions, air conditioning of working aroas, etcCa) e

In the case of a nuw production which has boen established without
the purchase of licences tho Curves 4,5, and £ arc ~dded., Curve 4 rcprosents
over-all capacity of tcechnical work, curve 5 reprosents the Jdesign and
development of thc product ~nd curve b ropresents the tcchnological work

and the devclopment of tochnologicnal equipment.

An example would he a factory that proeviously had o licenced production
of products using vacuum tubcs. This factory now ains to establish a morc
complex final product, in this instancc a 7 transistor single-range sound
broadcasting receiver. It is nssumed that the factory obtains thc necessary
licence and imporis sp:cinl equipment. A furthcr assumption is that an
output of 105 items per yoor is ~ttained. This meang that curves 1, 2 and
3 will bc uscd. For 105 itoms th. results indicated re 5,00C hours
by curve 1 (total hours of tochaicnl work), 1,500 hours by curve 2 (partial
development work) ~nd 3,500 hours by curve 3 (modification ot technologies

added to the liccnce).

e




Since 2 7 iramsistor recceiver is involved thesc figures arc then multiplied

by 7T The rosulting total needs are 35,00C hours on technical capacity,
10,000 hours on dcsign modifications and 25,000 hours on technology

modifications,

The 1nu reprosentad Uy £igel i velid for all new production procosacs
to be introducced, It is always nccessary, however, to ~rrange 2 convoniont
complexity unit. The limits of nseessary capacity moy be found from
statistical data concerning typicnl cascg of establishing new production

proccsscs,

A minimum time-lapsc between the stairt of rescarch and the establishment
of tho new manufacturing proccss should be nimad for because of considcerations
of design 1lifc. A maximum timc lapsc of 3 years may be allowed for the

most complex articlos,

These arc certain limitations connected with licence production,
Ixperionce has shown that a complexity of the order of 100 otive clectronic
circuits is the maximum feasible where liccnceod production is remote from
the licencer., It is therefore betur for = deviloping country te build up
its tochnical capacity gradually, This can be done by starting -n the basis

of partial licences and then establishing its own qualified technical base

for additional, more complex items,
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iv) C~bles

g4rnnded wirs anhlos
Hook=up wices
Multipnir cnblos

Co-axinl cnblos

v) Aerinls
5301id copper wires
Straadod coppor wiTaa
So19d ~ad Floxiblo no-nxinl ecnuluen
Wave-puidtas = brase

gteol cablos ad (Ays

~ion Yroadeast roceivare

-

gound and tolov

5. products Leapgarily iavolven th.: usc ot

C

The n° v faetues E AN

4

a pront roii. yaricty of ivtormedio Ao ~ciustas  Tha manufoeture a7 thuse

intoenedintoen coquires VBT naerul o onsiderntion in viow os ths clevated
Javel of ceoncaie prolection. " ap., whieh ~ro sult 11 ter local monu-
factur: include mest o © the atmondard poasive connoncitts, plus loudgpunkers
and porinps wittoricte (A ponvonicnt oousc. o1 mar gEiesd dicxic - would
obviously Lo o majer cor aideration wiere tao nrauiseture o0 battorios

is concyrzd).

Othors, notenbly somi-conductors, voouun tuben, feorritus, nagmatie
civeuits for loudepenkers ™ S deflecting ngeresntbes TOT picturc—tubos,
are more suitnble dor cr—cnerntive mvalactuey by groups 5 countiri s
It is worth romarking i this coatoxt that oo porniactuc.rs 07 radio
a nd telovisio ©ocoivers Al mrnufeoturs the conponents used in their
products. .ot Wf Lhoos are fobricated by compulieat specinlict Tirme.

wen btho beaie P.O.3ey "0 ™ ntootod oube




MATERIALS AND CONPOLIIITS

In the maaulecture nr tolecs wvmication couipmons certain apecial
baszic nnterials nr~ essealial. ‘Meir qualit: ~nd vars iy Jetorniie the
Kisd and Yevel of toohmale - enployed, U0 Jrrer oF ratannc iy by nro-

au bion aad tho pordormnac: charactori=tios rad roliabs) ity ef the fival

product,

Althoust anly sorll cuantiiivs of noce aberi 1a o reauies? the
quality of these materials "~r to b vy hish  Gemi-coadiuctors providc
an obvious oremple., Productic: is 1imessill rithe L guall Jurtitics of

very hich nuritr aterisle

Hatcriols of aametie, sasulating and couluct i trpes are also
extrencly s wsitive to climalic conaitions. T mralas oure, transnort
and storasc of coapononis e ie with thaos mstoricls poac sorions probleas,

ecpecial Ly in lropical ecliini g,

I* is unlikely thint ~ay ona country con obtain all thcse materiale
from its om resources. Tu~ nroblen of snecial natcrials cia be solvaod,
at least partielly, by interantional co-oncration :nd inproved tracs
relatiors.  An accurate asscosamnenl of o coutrv's rocources ic therefore

aporiant in deci”iss the seen o product Lo aeuafacturc.

o

The followins list containes gonc of the ngt importaat croups of

naterial- vscd 10 the nanufacturc of telocwimuniications 2quipaent s

Copper anl <luminin: Tor ~onductors

Hish nurity meterls and allews Tar geni=conductors (gcrmzmium,
antinony, Sndiw, Dy Veady alundsdam, alliw: ond Au=Gn ~llnys)

Yeterials for ceotsclg (Raarsten 00 fu=i nllcva)

3

ifaterials ~od slloys for vacuun purposcs (Movar, tantalun,
Al
molybtdonu)

Feqmietic materials and allovs (eobal  aad Ai=T"i alloys)
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The followin 2quipmont ic required for the n~aufacturs of thosc

i) Faltinle auteantic oo roi-nnitonetic aneliacs
11)  Mins i mnelo o inr o aolloction roils ol trensloriaers
iii) Dachiv_ar 1 tools fer pro=fornie ooc hent-trooting. of
Aeflectis —coila ~al troaplorncrs

. " . D . P L . e .
IV) chicelsic Coviccos v iaoulntion.

Masm:otio circuiis

This is the basic commonant of ~ trancformi.r. Startinc neteriale

consist of mymoticrlls oriiate! low-loss atowl f~briecates? in

rolls. Gore=[loracrs 217l 0N “edlLlco 3.noming nresaocc. Binlce

operation corcentric ntranin: tools ~re used in sorics and smnll serice

productisi runs.

The ccuipiant recuired for the nroluction of nagmetic circuits for

mning ~nd output ircoafoyoicrs includce:

i) Sequonc: rnrosoes
1i)  Stendsrd nroan o vor pre—stanping
iii)  Auto.~tic prosocs o giotiis~
iv) Strovni, ovieoer
v) Do=chicrpenin oriocorn
vi)  Tichtoains arossos
Vij) Locquor=conting imchivce

viii)  Cosline oot dc=oniling squipment for normetie steel dolivered
i, rollr

ix) Cipoular 3oissors

) Annenlia ovens

x1)  Waste treating couipniont for steol sheete mul stomping: tools.
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The magnetic cirs iite Tor leaudsnonlors noeo mpecinl rrobleas becnuce
of their deliecny. Pormnicot nomots Dop oh oo 2ireuits ~r- nds Tron
orientel ferriics o Jroa snicicl hih aick 1 ar cobr’ ~toal ~1loye
Tho manufactur . of il is. convononts in g =11 quit: different fron that

oi oth.r »~mctis cireuiin

«

v

lnemetie connrtine aosinn 2t aps npadoesd U orteanderd meaiirninnl
enginsering acthods, tirt ic (o 5oy, sttoamings,y Moes prosnin g, ~nd tho
turmirg of cylindricsl napt~ Con turtivity io imerere ' e the wyae of
o s lins ovenn, usu 11r eovrorizod, sl th o swenld nerts sre then
insuloated with Lotnl. 3reecisl ~ttenlion ciaede ta b sivon to th. metal

insulation of ‘hoe ~ir ¢op ~a” ~djoinine nerte.

o3

Basic euipnont consgiots ol

i) Pr::ecs for fl-t p-rts

i)  Hented ctornine. prossos
iii)  Automatic aachine tools foar cylindrical narts
iv) Hoaeactioins nod donamotic ap devicos

v) Turret or corvevor a tol moul’in: cenipneit,
Insulants

This froup compriscs natoriale in shaet or roll farm, includiny;
vernished clotlh, slot insulntions, ~nd bushingms with lirected cloctricnl
ficlds., Procesees comprise the propurstion of boadine resins, lacaucring,
prassi%y Al curin . Roecsiromants Oar bhe amwufnetur. o0 lomipntod
Ineul~tias natiricle irelod: sip~cond  ioned atorarecs~ for broic oaarialn

o

A finished oroducts, licui? oh-aic~) 4-~a'ts, cuttine machircs, lacquering

nochines cd proasses for lamiuntcd insulepts.
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homoeonn 1ty Te = itin 1 met Temtupinc cpoctgs romdroer loco gnees

and nrdics mor. LCUicd vt ouse of avoal-etio 1-hour.

Hinjor roquir stoaur Tar praiactiod inob i

1) ifille Cer crindias aien oule
ii) Simpl s nepor tillia ancliicon Tor srkine pien mnt

iii) Stranin, o sdesutomntc o7 toels for n~'11, proessod artieclioe

froa mios powdl .

. R R PN e, d
Porccleiro cad ciper Core g

- 1 - PR . -~ = A | ~ N B . h 4 .
Giapty . ot ool omp. nerositin, cuootite, nopemie di~l.rir-c
mrtericie, sorar ooty 2l oowpo=Dnienay, st ori o acemmier. Thoe e

facturine proc:te roenir.s il ourilo taneraturcs woiol confer both
nech~nicrl and <leetricntl otecn th Ths anin atope o ‘he nnulacturing
proccss ~r. pressing, pulline crdfornin s ot eretio . The booie cquipe
ment includeg machinas to pronsro o~ honoranize tao cornaiic pnate,

formine anchincg and proegcs, ooroy ancllin o~ Oor oclecing ad curingmovons.
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1) prosce. o oa

P

171) wnsul-tion .

In th cral of nlrpticeingulrtad *nbloa, the smic pogquene  af

opurntions ~pploo3, 1o,

) strantin
11} uxirucior pProssing

iii)  ghorthi,

. 1 - oy p 5 i ’ M ) : : F 5
It Vinerr nnture o the opar~tion roquires ~alitien-llv nnchinepy

for pulling, coilines -nt 4 ~coilin-.




The bagsic eguipmant consictes of -
i) Paper cuttin~ aschines
ii)  Cablin: nachiacs
iii)  Stranders
iv)  lasulatin~ machines
v) Sheathiny precges
vi) Zxtrusion vresses (for plastic, lead and aluminiim)
vii) Thuipnent for pulling, coilins and decoiling. |

Semi-con acior

i}

The basic ctartins mnt rizl for the maaufacture of gemi -conductors
is semi-crystalline silicon with controlled impurities of iridiwumy ~allium,

ete.

Iomogerous silicon mono—crystals ol hih nurity and 20 to 50 wm in
diameter are made from semi—nrystalline gilicon by ~one nuri‘iecation in
H/? ovens. Sperinl devices aro used ‘o ~ul the ono crvotale into wafers
with thickuesses from 0.1 te 1. m accordia- to future uce. Turse wafers
arc then accursi~lv nacliie? to the recuired thictness o autcuntic
grindin  aachinerr.  Tha Jdiffucion and epitaxial jun~tiions nre mode in
ras filled, tenrerature cootrolied ovens ond thon ~nearculated after they

have been nrcviied with oo inol arers, cclderel leads, oin,

More compler componerts are made by plainr=cpitaxial acthods. The
systen of leads, junctione, etc., in deposited by -etallic condensation

on a photo-lithosraphically produced pattern. Pre ronme—contrnlled

obtical svstcan of hi~h accuracy arc recuir:d Jor this purnesc.
7 Ve B N




The production arca for *‘he maaufreture o” anlid agtate components

neads »

tration

specially ceatrolled ervironme .t with cleztro=static air "il-

steas and constent hamidite apd 4 meoraiore cortrel.  The

major itens of equipas=® coguire” op the manufazirn o cemi-conductors

are.
i)
ii)

111)

vii)
viii)
ix)

7)

i)
xii)
viii)

xiv)

xv)

Zone nurification equipment

Plate-cuttin~ emiipnent

Plate rrincdive aril polichin: ecuipment

Chaolin: and mengurin,: devices tn ensure & nt the nlate

conforns to the cloctrical and iechanical paramcters

Ovims for t'  diffusion processos

Chamburs for the ~pitaxinal procomses

Checkins couisaent for intermacinte controla

Contact anid sclderiae devieons

imeapsulation procoss

i'.~hinen For attachine lecads and apply ing slass or ceramic
L ]

buclhiin-g

Die castin~ presses for cooling radiatore

Che' ine deviecen

Photorrophic @ lnicfurazing cquipnient for ctruetural parts

Pro.:ranme coatrolled stonpnin- ceudnnent for the manufacture

of micre rtructuras by ~lanar techiolory

Air filtratisn 2l temperature control ecquipment for all

workiiy areas.
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part: arc nanuictured L Tredifinaas acroal o e poareen
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Sy dosansing s A VRSN
pumpin~ iz carriec eut o qaltinla rabaonlic sachy e which heve = “1ih

ratc of produc~tavity.

Truinaent rocafrod Cor Do cawdtoture oovnetues conpon. 1t 1o ~ludos:
1 Fa hincry for acliva Ty filos ote o onthiod on

i1)  Pumpin; Al ceelin cutomate rotd a1l s difTusion pumps.

Great caution -met be used in consl wrive the nro luctie of certain
advanced typec ol vacuum lubzs. T advne . o gnrlid etato tecluiiguos
and the increased nse of interratod cirenits japlic > a rapic obmolenecence

for thesc tvpes.
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capacitors and resisterg for reciivers, clectrolyting, sorft magotic

forrites, switches, varinrbl. ecapacivors. fone wvtiestion »f Lo luvel

of ouiput roguired Jor cconomic porction is civon by th Jollowing:

-
. v .
capacitors - 12 = 12 At L T o

¥
. - .
rosistors - 2 - 16" wsito per o

- alunys providad tuat e unbor ol tus s maell.

Whoere the denand cor on tyne i in wiccss of 10" iterne nor fonw,
s Al
it may be nossibl: to consider Ammufeotnpe it suversl countrios oimule
troicounly.  The profuction ol £ell tyne ant oloctrolviic ecrpacitors muot

be locrtud in o ~uitnbloe clianto.

Loudgpcalior it nlontro=necountionl Covices

Loulan snl-opa for reativars,; nower apsalrrs Tor nublic addrese

5

systoms, tremenmilter inosie o rra2iver caprulas for tclucormnunic tions

cquipmant, heodphonvs, ook Dillity opentore, ond S oneral purvost aicro-—

phoncs ar. iacludsd in this enienory.

“ivh the oveephins 0 MowdT anonlurs vl Uangs antendet Tor o
fidelity appifeations, ~ll ihueo products arc suitebls fou domoatic
monufncture. Lowlspoalors for rrdie roccivenrs in perticular would appear

to precont the most ceoroinnl 1y Tunazible propogition where this is linked

to docatic production of lov=cont roocivers.

Tderlly, the neaufacturs of qoat of thase products should bo con=
contratod im ont pleat aorvian the remircrnita of o croun of cowitrica.

The plan? produsin: arm bin cirouite Tor lowlmmonllrT NCCS idonlly o

he loantod in o cowslrs whorn nntorinl osours o ivelule minlol, cobalt

alwniniwn ~ud forrite meterinls.  Tho qeutacture of popur—conus for
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The spoeial materiele used in the monufncturs of thesc products,
2o nomi-condustors, v-cuwi Subog, plcoturc tunas, nrywctic circuits,
nceogsitats ~ cantralizod nrodustion leantiov.  The mnnulfoctuin of
picture tuber, inr venple, ioonovery delicals oneration bucaug. of viG

sensitivity of the componcats to ho troreported durias tha production

proccss.

Determination o7 capacity ~id 1yention vov starting oo axpanding production

-
5
ct

‘oot manutacturiag peocoss 0 hove o dsPialt e aiaisaun indectrial ceale.
A level axints below wlich peodreticn bzauwaes ceomemically wweouni, Thais
mirimua ccalo nay loo beve o daeiddive o0 Teet ot depees of prreciwion
raquiced it ihe Jd-mert peodection. Tt har boon estinntee, for cxomple,

that i1 the moaafaetur s of transoicnion chaoaccl nocons o level o) piroductiown

of 2000 to 3000 units por yonr ncads to w2 aadatel oo voi ewitching

Y

squipnaat this 1ovel o ol the ordar 27 30,000 1o 40,000 11aes pai y2ar.
Uith plactic enpreitors 10 to 17 willien per yponc o bue winadoum lovel Tor
cconoinic productincn, T7, when contuaplatiag tho waaulacture o those items,
o minimum preduction -8 the lovel indieated cnacol b eavisoged, it will

.
obvioualy Ho wawin: to w2t up A factory Ll pirleo cotimeten will be
neccssary in anking o proliminaey ootimetior of doman

The pla: of analysis 7o o spoeific projuet should 2avisags three
fundamental “itustions: (» whoeee the total dowsnt 1s clearly lees than the
smallest production w.il whieclh moy be instlallsd (W_ vicrs tlis donond is the
s s tha eapacity »f ti «anlloct peoductis o vadl (c; whara tl.

damand 19 elearcly eventar than tho lergoet production whit which nay bo

installad,
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™ most impocinat {actor i1 dotocnid Cothoy mlze of aoprojoet g
clearly thz velune of ddemaid.  A11 iaduetei oo hove a chinrrol svictic
curve oi predustion coste az A Mimcticg o0 nins, Soncioang thog cont
curvas with thore o dzmand vari tio. ~t oo ncatioe o oo mnes o0 tho

frctors proviously wo lioncd will ofto.a Paveonl W poeasitilily a0 entorl g

for nan output granter thn, t 3t ¢ sraepoinding T curre.t dume od,




1
%
£
{
3

i in P SIRA 8

o

¥

- 30 -

The gcographical districution of the markst is 2lso an ipertant
factor in detcrmining the size and physical location of o project, National
development policy will influcnce thu decision to a considerable degree
and the options(s) 2 single plant for the whola of the markdt (h) ~ central
plant with sat.llitc plants irn other plnces (¢) =evoral plante of quivnlent
sizc spread over thw arer, will e selucted according to thc particular

requircments of this policy.

The basic rclations between size and location ariec from the goo-
graphical distribution of the markot anl from the influcnes »f location
on costs. In some locntions thoe sum of input coots to the plant and the
output costs to the mark.t will bo small and o scerice of locatitns can be
cstablishcd whure freight cosis are cqually low.  These points may be
considcred as possible sit:s for instelling plant and velanced with the
remaining factors it should be possible to selict tlic {inal leention from
among thom, The solution will dopend to some extont on th. input/nutput
woight ratio. As a gencral rule, developing countricc have 1 special interest
in locations whore transport costs give a dofinite advantage to the domestic

producer,

A comparison of the tclocommunication, metallurgy, machine and mechanical
oquipment, transportation, cloctrical, precision cngincering, metalware,
chemical, paper, food and tcxtile industries, raveals the fact that next

to precision engincering, tclecommunications is the mest labour-intensive.

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

offort on the part of its direct lnbour force.




- 31 -

The method of analysing tho locational fource of labour involves a)
an estimation of the offsct of the variuus types of lahour required on the
total productior coat oi the industry in quesilon, L) an examinaticn of the
availability of the vari-sus trpes of labour ~t the diffcrent locations,
the labour ratez at these lncatisnz, ©) an estination of the effect of

these rates -n total produrtict cogts tn determins how “hey modify the

equation,

ESTIMATIONI OF DEMAND

There are two stagas in the study <f the market: Tha collection of

data and the ostablishment ~f empiriciul kases ror their ~laberation and

analysis, The analysis 2nd elabeorati-n ST 18 required to answer the
fundamental questions ~f this Study: What vill be the cventual market demand?
At what price will the product be 501d? What are the specitic marketing

problems of the product?

¢ 1' In the field of telecomminicationg equipment thers arc «bvicusly
certain items such as satellit. eommunlcertions cruipment and submarine
communications cquipment, rdic cquipnent for broadband r:dio-links, ancillary
television equipment etc.y which 1t would be quite unecoromic to produce
locally because of the restricted character of national demand.  There remain
two sectors wher. lscal production may bc congidered to be economically
feasible: i) voice frequency communications, ii) carrier frequency

communications,

There are of course items which from the operatioaal point of view
should be includod in one sactor but whichy rrom a1 technical point of view,
arc nevertheless cl saifisd unisr the ~th.r., Zascs in peint urc single-
channel radio-links to conieet a roemote subscriher dircetly to an exchange,

subscriber carrior equipmant to allow multi-subscriber operaticn over the
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same pair into one c¢xchange, and voice-frequancy conncxions over multi-
pair cable connccting 2 centrnl oxchange with satcllite cxchanges in the
same arca or mwr, iowev:r, for the purpeses of »valunting the overall

requirements of 2 oountry tae basis operntional divicion applies.

The market outlct for thesc iypes of cguipmont will be basically
the national P.T.T. administr-tior. But ther: arc osthers such as the
Armed Forces, the Police ~nd O.adarmeri:, and priv-to cntorpriscs such as
oil and mining companics, which sheuld not be ov.orleoked cince their
their combined requirsments can amount to & izenble proportion of total

P.T.T. needs,

The basis of a market survey for thic type of equipment is essentially
the requirement [or tclephone lincs. Once this is established the demand
for switching cquipment it casily derived. The lasic datn arce i) the actual
number of subscribers, in urban and rural categories classified according
to usage, i.c. ‘lomestic or bvusiness; ii) the relation of thesc figures
to the total pepulation in the diffoerent corncontration points;
i1i) the investigation of any agomalies found in the growth curve plotted
over the past ten ycears whore possitle; iv) the per capita income and, whers
applicable, divergences at the nmiin concentration points; v) the growth
rateof the per capita income plotted over the last 5 - 10 years; vi) the
projacted growth rate of thc per capit~ income in the framework of the
national development plan; vii) an assecssment of factors which could distur
the normally extrapolated requirements; viii) the waiting lists for sub-
scriber equipment at the concentration peints and thoir levelopment over a
significant perioi of time. V¥ith thess data tre future developmeut of
telephone density of a country cm. be predicted oy means of a logistic

growth function whose detorminant parametors can be calculated,
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Furthcrmore, the gencral growth functions apply to a1l countrice uniformly

although they will not, »f course, be synchronous.

Where carrior frequency communication is concerined two basically
different roguiremcentes Lave to o¢ met: 1) the transmission ~f inter-urban
télephonv wraffic 5) the wraasmicsion of oroadenst proyTasnes.

For intcr-urbrn telephone traffic the 2xisting troasmiscion network and il
historical devel pmont 1111 -y to be known, plus 1) the initial vandwidth,
ii) the initial numb.y ot chanuzle, iii) *ho 1nercase in bandwidth, iv) tho
increase in the numbor - F channeles, v) the incroase in tulephione deneity

at the linlked printey vi) the limit-tion of the links in terms of hours of
operation, vii} the utilization facter «f the channcls, viii) tho average

subscriber atquisition time over the links,

Where the transmission of brocdcast programmes igs concerncd the
data on which estimates fop future requircments will be based arc:
i) the amount of radio znd tilovigion programivce originating Crom cxisting
studios, ii) the number ~f r~dio ard television transmitters Actually
in operation and the arcas covered by them, iii) the nunber of links between

studios ~nd transmittors,

The extrapolation will be dcduced from the areas remaining to be
covered by broadcast transmission and the importance alloented by government

to this ocoverage,

Valuable information on thia subject ie econtained in the report of
the Third Plenary Aszcmbly of thz CCITT (Specinl Autonomous Yorking Party

GAS 5) 1964 catitled "Tconomic Studics at the linttional Level in the Field

of Telecommunication (1964-1968) ",
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Having dctermined the quantitics ol oquipment required over a given
period of timc it will oo nccessary to d.cide which typeS of equipment
are best suited to local manufactare and consultotion with the ITU will
be advisabl. to draw 1p speciflications for thoe cquipment in ordor to cnsure

ite suitability to » preposad snvironnuont and its conformity with cortain

special roquirements quch <3 compativcility with eXisting systems, et¢.
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company 16 n~eufect e the ropos: sruinmes .. The Jetearmination of this
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with regar to srpori

The peneral natare o the lewn covornins Porci:m investinent will
have to be adent ! te oot {hess gprein) eipew siancen, ane Conncuéions
will na2ed te b incd ot

i) keinine the starting eovts lev

ii) oroto~tige th ~orpont aroduction ol

1ii) supportiae future =horts.

The iiret Ltwe nr. iatia~telr Tinke with the ado tod nriciags policy.
. 1 i
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gocure &t adocunt. retury for invostlors.
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i1i) f.0.b. cost of importcd picce peris ~nd componcnts and cost of

locnlly producesd antorial
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this i ton yuars, )

2)  Currcnt Opurotional Poriod
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nor 1l b oo Jortity with i, Governmont e trada
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when the rocuiroacnt for 2300ur Mt smiipnent for a onc=off

project Arin.s.
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iffieult ocniver ab to wreonplinh Qiroctly, but it is
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petitivily.
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doqdrements Tor skille! wad sondi-nl illed lasoun

-

Cverall reguiromert.  “op a0 Pe gt ~uies of lavsour are arrived

Aofrom an Asialvers 0 the maiibacturlag s procese in Taastion,

Whoo previuction 19 base! principail s~ luwman labour, individual

work tinme 18 weed an a agigs e setimats poooutmt, 0 stasdard worl time

18 9ptaslisrhed for ench cpecatinn “efore fatcomaici o the staadard numbor

of man/houre,  The corveriion o tnic in

al Jlgure 13to iadividual pers e

oaecompany ' mayroll e thay loaa 1. Lconplrace dioir leend repulaiione,

The analysis oF optiszun e

v

¢ rz:zl,"u"mauhi:‘xel‘:," way thea To deno i th> weeal

i
¥

farmy considering the princitics o7 lev Jereism o enpital axpenditure,

naximwn emploviaent of local lahour and requlations regarding: single/doutla

shift working.

When the organizational structure and the number and qualilication

ol labour on the shep floor have ueen wecurately Jetermine!, the neconsary
p Y '

Jew leseriptions ~an be wiritten upe  dasicall;r, they will "2 copies of
! ¥ O i

those in use in the pareit company with minor modilications doternined

“

o ospeciflic local conditinna,  Paprasenacl are then selertod and/or trained

te matel these jobr Jdegerintions

In the production of exchanse and transmiseion cquipnent skilled

personnel are required onlv ia critienl operatinag such as drilling, turning,

milling and casting. Tleowhere semi-skille! rarcoanal are suitat.e,

“oir noermal assemily cpeliiicone sorio- killod personacl arve perfectly

adequate and skille' persoarcl »ee veruired oulv in o supervisory

capacity.  Here, tie »atlc 37 remi-skilled persoa el is larvely o Punction

of production: the greater the output the higher tle r~atio,
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Sources ol financs and gpeciul problons o goint venturc
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Fanufoeturers intaercsios 1o establiskias preluction facilities in a

developing couatiey will, sonerclls ~poaking, lool iov Sianncial partners
from a, private, seui-vrirate or eoveraneitel eiterprises ia the
country o origin o the manutfactures.
b) private, ~omi-private ov rovernnental enterprises in the
cowrtry where it is propocod to ertablish the new facility.

¢) The P.T.T. admini-teation (s Ai7forent iroa the above)

where tie PiT.T. i: te b2 the major customes.

The torm "{inoncirl partnecs'  in this coatsst is used to designate
only these cntities which participntce ia the profiles of the company as

chareliol ars. It dnes not include thosz who contrisuie to the [incncing

of +the operation ia the [omm o fixel interest loans,

There are not maty instances in which partners of the Tirst ctegory
are involved. Governmeats normally ilavest in a developiag country within

the framework of “i-latersl technical co-oporation agreemeinis and in

such an instance a antional call ifov tender would have to be issued.




COST AAD

lanufacturing costs may be clissified under the following categories

2

In

costs,

e)

Thic 1,207 ~ ~o0 of anteriale, dicest labeour, iadirect latour,
depraeirntio oot utilities.

oloa sl eony

-
.

dnjects wad ooor nanw et ng veriaecees, inventory adjustinents,

packiige ot saivepling costs,

Cverh.en:.:

Administiraticn aad genceral costs, marketing and sales promsdion,
dnance enste, interest vopagacats, royelties, moanagement {ees,

tronsf-~ of know-iow, taxes, act 1icoms,

addition to the yunaine corts of tac ovaration will be *the start-up

This covers nmzinly:
the purchasce of land
teaining of personncl (idtinl training)
the ruaning--1ia of mackinory
othzr moaulfacturing start-up costs

th2 marketing promotion coste

The amortizatica will Lz spicad over a scertain number of yoars.

All thesc factors intlusnce the evautunl selline pirice o tha cquipment ond

although some arc detormine’ diveetly s o Juneciion of the seiceal policy

of the manuliacturar and thin cormulntions of the country o ivnvestment,

others

In
0

1rill nave to bs ~aalysed 1n Jetail for very casea,

srder to do thin & certain amowut of basie iaformation has to be

obtaiiaed Trom loecol sources, This will —oncasens
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a) the site oi the preposed Mnetody

b) goveramont pra2erveoncn” crarting locotion

¢) the proposail ine:: +ive ctructvrs Jor Thie new entarprise

A) altcraative locotionn adel A comporison 5i »viilability ot
utilitics, o ooport, 1s.ouf rupourcss, otce

e) tho cost o 1nnd

£)  the enst ol suiledis o the zélectol cite

g) the availaiilitr »aw apet 7 utilitios ((ne, water, power,
drainnge, tolophons lines, ste.)

R)  the cony of cecuritr

i) the cost of sirillod, soai-sbillze oo unaliiilod malc or [emalo
labour. This will include availanility, tronsport to and from
the factory cite, remlatioas pgoverning omployment in country
(crnteeir Tacilitize, o modical ~ud first-ai o (ncilities etcs),
socinl chrrgns ~n UNIGD.

j) working hours, pai’! helidayc, reulntions vegnrding over ~tinac, ectc.

¥) availniility of middle ~nd top Mo cgmont, salori 3 nad socind

chrrpen, clucatieonal votings, orperi.cn in ialatod industries.
1) depeeciation rosuln tinng Fri buildings, machinery aad
m) lows an. rogulalions moverning impaips iovastmont (covering taxou,

ustoms dutics, vapatristion of proiits o nna papital, managament

PRCDUCTICH SOBi .

To detoruine peo uction costs the production soquenc? of the cquipment
to Le manulnobacsd will Leve te b2 daterminad.  Thev will Do clagsilicd
nccording to the [l llewont steps af nubaeturs ne ontlinsd in the soction
Gealing with tho ovgraization oi pereiuction.  ach! pmanulocturing step will

1 I PR . o . . p)
han be the sabjaet of - sophrate coot nnelysis to lotermine the nost

cconomic method of production.




Thie will L2 th2 wrst oTfuctive compromlo Latwesm:
A E . .

2)  low FJoroifm owereaey 1avastnoeol

b)Y lew Torelgn ourreiey roourrsnt oxpenditurs

¢) maximum utilizntion 2. 1oocl resourcen

v TXST AT A omemy ) e P N T I ' iy . iy 4 i
VATEIALS (oo mmtoeicle ) cohemoo T line At anposanti
P AL

i} - B vy . . L4 ww w1 s
“he motarial ececuirsd foo
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Sothe maraineturiage stops can

procurzd in ordor o pronatricdd

i} through locnl puich ce f;$m e lotod Lelugteics nirendy
ast Llichad 1. tie comnveey

i1} theouglh ibko Jim's cws loonl peodluetioo

iii) by importation

Purchano Crom ~stablished lceanl iLivotrics

Tven thousl: kiz procodvee io nezoenla i should be cars ully

-

examined iu toias ol munlit oo the spplico ctlons aavisaeot and.in terms of

3
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prics in relation to cpon wrrkot proocurceset,  TL is sdvinoble 4o v thin

nsaossmet amcse 11 the 2,08Ice G S Toneon T °ogr TUAde iy ofr
o83CH3MC LGy 10 0 Q52MCe L O Lv,x)fv..‘.vuh 1V e O e LAy oolfl

Industry or the poverimsat oportasst whish 10 consorayd with thepe pirohlems,

Suoply Cfeom Jirm's owe leesl pons ot e

s

~ v

1o tho cussince of o leerl sapplioe thiz i cwilsages as the aoxt

possibility. A rowgh ovonc-chosho o the levestianat in meohiazry raquiead

;

agaiast (ho wtilizetion Tootor o0 this maehinoe s comp oot o the activity

in tle porent compaiy will detommice whetber this steatory is worth
pursuing or wiocthor 10 1o vetter Lo pros ctpnieht ovor Lo foportoiio.

The bLasic of coemparis .o will be the 1oaded coct o7 s import 2 acticle
(with its higl contarnt ol roroigm cursoncy cxporditurs) ot inported rav

3=

matorial, (wvith its high oapenditura on mmrul ot .ora).




If th: utilization factors nvos ol o vight aricir of magnitude
and the projectod crowth of production oo Laoing 1t sonr to o reasonably

geconomic Timirs the Tollowing poroibilitios be aveluatods

Th. importation ol ihe maitocinl until 1ol production necomes
vinlla,
Th: investig~tios o the pesainiliti oz o supplying

N 3 3 *, PN . e b . S — B : - U .
induastring i~ th. ccualyy wwa cdapiiae loeal moauitat

Aancenlien,

The lattar poasinility shouls ngnin be exploced with ~ roprosentative
of the appepricic sovorameut autlioritr ia ordor
requirements of the market will b2 met ifrom tiis wod sourcs, It will
alse Le necessory to drow up o soparnte arrcement for moaufacturc with

&

goverwaent,

o
7

Obviously =5 socd At the possibility of local muwfacture of mub-
ascomblics is covisosod this produetion will bHoacome tha subjzet ol o
complte monul~cturmee - ploiaday exeorciny i itaclis Tt wili compriss

the stons eutliseld ~bevy Tor production

as this is applicabl.,

The total cost of materinl will then b the sum ot
the cost of rou watcrial aad snb-azzgzabliocn bousht locally
production ~iad velatad ecosls of sub-ncsoabliszn o7 own leenl

~mufocture

wided cost of imports. (Whie chare o for landinge the nnterinl

Do ecarceully pvalante! oal dzterdnzd in terms of taxes,
custnne 2l .rance ooty wnd traaspest to

factory ocito.
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ACHI.ZORY 20 TCCLS

Ouco the wailability of motariale has hoon dotormined the 1000553aRy
nochicory ant tocls conuive! Tor the maauficturs o0 40 couipment ~re well
dofinads It con o ~ogume) thot 11 el wel tools will howve Lo Lo

y

impe~tod, Thev will roranlle Do porehinise’ theouph tho paveat compaiy wher:

all neecesgsary e ptions el modlicationg At b2 ande to staioped typo

machinciy,

or the importntion of machiasry 1o roverament poimnlly provides
speesal conditic.c such nn capiion o lutiocs ol Louton.

Tas dopreeiation of uaclincry s pert of the mraufactur 1ng conto will
be datermined Yy tho oxpericnec of the pavent compiay i by sxisting local
rogulations

It sheuld b2 kopt in miad that the wurchuwsz of machinory ead toolsa is
~ recurrent itom of feroig co.pitol erpenditurs nnd provision for hinining
transforable currcney shoulld Lo mnds whon the manulacturiag plaay 19 agiroed

with the mvu' mont,

TRATIITHG ConTh

Than may bhe considerad in twe parts: ths pro-operationnl proparatory
trairiuy of supoyvisorv persao el rad of sperntivaon, wwd the pnrlly oper
ational on-going to-anings lesirae? to inprov: capacitioo and slille d

whichh i~ aime’ ot Licronelins prodactivil e’ 2f%icicncy.  Unth conte will

figur: in the tot:l conl ol 1abour ~g purt of te mamlreturi ¢ plad.

UTILITI 2ac JCLATTD Do PUCTICN SCos

Utilitioo will oo daslaia in the anaufecturing plan in the usual
form and =t the costs doirived Teom the biwwie iaformation oi outlinzd abova.
I

The cortiauity ol utility cvpply wid thy dmpact of iatorruption on the

nraulacturings process will v to bhoe dotorminad ia detail.
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The utilitics o ired will, the
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nvailability as followvs:

a) utilivios nroducsd in bl Tactorr, 1.0, compressed ir, v
m
3

b)) utilitiosc storud in tho Tretovy, 1., botlled gois, oil, 2lcCe

¢} utilitd ez oance contiouous cupply, 1.0, 21 .ebricity, toeloephonce, ctc.

\ e s ) - . . 'y NI - e e e .
ng Ubilitics peotuocud in U o Thoiave s Aaien o tha Thetory will

onsure Lhat oulTici ot spoeo iooallontod Tor tho mrednction il storage
Af Alione viilitiooo o0 b echineey il L0 Al i T orraradl

heading to toke coro of the wrae wy Jonraciation,

A eritinnl romuiromont enn ho uniar which any T nov be nvailabloe
throushi piped supplye Mz eonots Sor euvvorioge the toreitery, fiading

the optimal loention o » wsll o Lonopoetl o tho omtor vi oo ouorage

.

tauds et e o etinted with tho oapnroprials covoriiae Gosnrtinot conceraed
wvith industriil loo~tisn ~nd dnmstrisl dovelopioat oulicy and ~groouent

can ba rocchad ropacsiines 00 Miorocinr o protindl veptymcinte

W) Utilitics storod da th. nel B L1 peie to considar here io

continuous ~vsilailitoe i ol 1o v invortition of altuornotive

sources ol supply i oot T e oy ) oo o 538y, tho nrovicion
k y RS i

of ~dacunt . ol steorng. pohoo ot Tnetol Lo~ plus s adjustnsr b for

¢) Utilitics w lop coabiious oipplor S ooli bility af this supply
will detarmine 0 saluid o 60 booapplicde This oy load 1o the proviziou
af flonti.: hattorice wish alici 4orn Ce colinli prososocs, cvernll

gunerating sois or o coumninttion A7 o, with *he nocousary switchgeor,

gtabilizing 'uiits and thoe 1iks,
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b) Additional functions o the operntion

morketing and sal oz
finrneco
labour roel-tions

¢) Arcill ey fuiction:

communicniions (wail, telephe.a., trancport)
safoty nad socinl (socurity, Tirst aid, cantoon freilitics, ote.)

d) lManagomond
- ——————————

Pre-operations:l .ip.ises il otart-up conte

Thesc will bo chi:fly the coote of initinl know-how transfor asd
of the requir:id toclmical csnicinec ia the Torm oFf [ull decwacntntion,
drawings ~ud dosimge, nuwu? cluring flow-charts, the prosence ol specializod
techaiciuns frow the paroat Metory Jar su ervisics  be installation of

wachinery, the runaiag i »0 thic wchinory, trinl nroduction UG,

adaptive ongincering, cte,

Some of the marketing start-up costsz may hove to be considerad ag
well oven thougl: Tor the typical enstonars of communications cquipmont thosco
could be quit. low,

Minally, thor: will Do the ensts of the pizce partn, row moterinl and

componentn ordorcd o the production 2g well ~o th: work in process baefore

P I
the first salogs are mndo. .

"o

fiinor items sueh as ofTies furniturs will not be mnalyzoed in dotail
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LADIO A D TLRVISIOT KPR

h *
Low Dont Coceent

Lev aent ig o relative concent mid will be closelv related to

per cenita inceae i tre cammtry where the veseivoro are produeed

I+ is esseatial ihni o low—cas. desi = does 10t imply wireliability.
The term is used tc iodicst  *lint soxivos vmloe shouls vo chtatned from
the cost of the ayston Over—idc ai~nive gt thererfare b uolded.  The

main "rctors uhish deteciine the cost of the rroluct are:

i) Desim - includin circuit cesiom =00 ¢t ranl nppearance
ii) Mueatity - and eize of erch production lot
iii) Buyiiy-in prices of msterials =nd couronents

iv) Cost of labeur

) Skill of 1-bcur

vi) PManufacturing: {rcillties
vii)  Cualitr caatre]

) . .
viii) Lftar—-nrleg servi-e or anreat-e,

The. aest impertant conclderntien with reoard to desim is to pro-
vile s [firient latst e i *hs erecifications. 17 this is ot done,
manufoctirin T rracs Turas o TerrLars o ritiool Yoot Imvolviag
extra werk and extrs connponents TLo=coot rervops ore net alwarn
lependent en simrle ecircd’ des. M. The guecens of thie topic o wWill

danand a4 matchine the civouit with r~orpoaints thrt oape satisfactory

in nerfermance, cost, relisbility ant! avail-bility
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RADIO RZCT1L

e arecificntroge ~iveq (o Annoy 1 ocover thpee fyroe ol receivorst
wpe A = Lot moneitiuity rocal er
- \ [ .
ype 3 - oot Lorecsivery
Tvpe ¢ = <~ medyns peasitiviee T - 7T pocoiver
Farh lype of receiver 0 = »vr~7 e o roptisulsr pron oot trang—
mission systen.,  {ne =oren 1o bo covercs, the trre of ferrrin nn. the xind
of interfercuce vroLleme lilel: to he enreciiiered v the aper yill
determine tiie traicoiisgicn ooooten. regucnicies freom 00 0T e W00 ke
are clanced »s the 17 b Srondeart ireietssioan 1y thie baw ara
are clansed o ! ! C

3

amplitude motulnted n~nd the covern . is mestly rount wnve o relisble
reception. With .rod rtaocrleric coiitionn nropasation o (o 150C

Zilomotres 18 common with K0 Vel aroosmitiar sooger tut o obhout 00 Yile-
metres is avernge for d-v ty ¢ rooontion sed vl freguaies roception 18

hirhly susceptibl

renerated.

Frequeicies
Trensmissiong are
whore long diston

~Yy
Lo B3

is tho one wii
nrop~ention condi
reccption but ror
~id tha

incrars.

~
[

Tronsnission

Mmplitudc linmiter

¢ to cleotricnal aterference, both ataoophicric and nan
from % MHz to 20 NHz are clesse? ng the U7 bead,

trpically amolitudc medulsatct end are mest uscful

e commuiic~tion 1g rocuired. The oly—wnvo ormponent

~ives the roaxC bat 1t is very succontible to ionernheric
tioae Aantonn~ Boninge is usus!lv caployad to improve
civ o dosim baeence nere critienl -~ tho freguency

g influonc .o 1. cost.

g oain th MM to 100 Iz bond ~rc frequoncy modul-t.d.

s ¢c~n bo unployad in the roceiver circuitry oné prontly
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I A A

The sschanicnl funetions of A radio receiver nre
1) 7o pretect tre componerte {roc the environment
%y Yo snhance the apearance ~f the reoceiver

131 Teoproavi e fhe gece sl CORTIOG s aanes tonnlity, audio

level o1 - i

tv) To intogrite eiactricilly na nechamacalily al' the components
of the recejver

v) 7o previde 3 vimuil tuning amiication

tv) To protect the usor from dunperous voltages 1in mainspowered

rece  vers

vii) To provide the recsiver itk a suitable pack for transporting

Ctb&nﬂ Haterini

e choace ar baproally between woods and plactices “ood has numerous
41 sadvantnges It .a rot s.atarle materis!l “or uwse on a large produc-

tion bacie. cnbinets requare n farly hyyl Lovel of #ki1ll on the part of
sabine! makers, stri-t lieasienil !'olerwces are harder to acliteve and to

aaintaln with wooden structures i unleng properly sealad ~ome woods are
capable of absorbing enough moisture to Ak them eloctrically conductive.
hangerour potentials need tuerefore t. be caretully iso.ated from wood

cabinetls

Nowndava, plastic materials and in particular polystyrene are used
extenrivaly i1n the man. {a-tura of recciver cabinets throughout the world.
[te advantages sre ensv nf fabrication umiformity of product, low

material cos: . dimens.on rtability excellent insulation properties and

very low molsture atropption,




Against this must be ranged the large initial investment required
for injection=moulding equipment na tho sophisticated enginc2ring
required in the design and production of the moulis Costn are in the
region of .50,000 for - 24 oz shot injection moulding machine, the sis
required Jor 2 toble model rmdic rocclver calinet, wnd the moulds for
this size ol cabiret can cost up to 79,000 {n the othor hand raw

plastic costs arc low, typieally around 'O 20 per pound, and an output

of one per minute approximately can be achicved with this equipment.

Printed Circuit Doards

"ig 3 also revenls another major consideration in the production
of domesti~ radio receivers: the use of a printed circuit board versus
the hand wirc chhsele However, the benefits conferred by the use of the

PCB in quantity production make this o dilemme which 1o wmore ~pparent

than real. devertheloess, 1 subst ntial initial investment io involved
in the des gn and production of ? C & This investment would have to

cover accurate industrial cimern ecquipment, silk scrcen printing
facilitios, etch lines, roller tinning lines, a lavge drillinge capacity
and ‘or picrce-and-blank pross wciiltics, facilities tor tuc analysis

and control of chemicai procussing nad 1 large inspection departmeat.

Normally, P C. Bs for domecstic radio and televicion applications
are etched from 1 oz per sg. ft. copper foil supported on 2 P substrate,
However, where conditions of high humidity provail epoxy glase would be

indicated but with 2 consequent incroasc in unit cost

With G.BP pierco-and-klank operations present fow problems although

an appropriate grade would need to be specifiad. If epoxy glass is used



o

hand or stylus drilling will be raguired for certain hole sizos ard this
in turn raises production nd materind problome. %0lid carbide drille
are required for thie operation and probiauz 0.0 resin-sm2ar can be

critical in certain -pplicntionc.

Complete circuit boards can bo purchased from vendors but where
pierce-and-blark opurations arc invalved tool costs must be paid for by
the purchaser. With 1 circuit invelving 200 to 25C perforaitions the

cost of one pierce-ind-blank tool would be in the recgion of " 750.

Hand wired Chassis

The use of a hand wired chnssis involves very little tooling and
other initinl investiment. The onlv maior ccaponent ic A metnal stamping
with a few mountin: holes A hand wired chassis obviously requires much
more dircct lobour tran n PCHB siace each connection must be hand crimped
around a mounting tzrainal. “olderea terminals in turn must be connected

to the main metal chossis

Hand wicinge is subicet to operator varistions whichk are difficult
to control cspecially when using unskilled labour. Product uniformity

guffers as 1 conscquernce and quality control and inspection are difficult.

New produccrs with limited rerources wculd We well advised to
purchazec PCi* requirements from an establiched vendor whethar or not

automatic soldaring icchnicues arc going to be urted




Low ¢ st Televiaion tooivers

The same gerarag oo i o retiaal arpe s b the mmpafrotare o7 boles
VIEION TFCeoeivar s ne 2 b o1 P Gaye (I B o an LB R G
g doal ing wi th v techr. Al by ™o mors coaplosr 0 U8 Aoy el

cxperigence nas spown that sow protuct oo gsemibly 1 BoRO L E# Tk

vision receivers does not ™oTors CXLePEeROS . 0T skt 08 oLr Ty b

actual aceembly op.ratione Poosdotion-sine wiseritdy teohrnigaee oW
be satisfactorily mact.roa with o Jittl s bt Lo Uroayy e, Thie,

of ccurse, prasupposce Lhat masenibly opor-tione are irok o+ e v th

point wlure wnch operator performse - liuwited nonb v 0 cpory oone I
is important to note that countless hoursg hsve been wietod training

opcrators in theoretical and technicen? det-ils which fove o ity

No two markets worddd Lo expeeted to diepliy the 2an regul roments
or identic2l manufncturing conditione “noidend morket oL el opment
programme ould permit o logical transition trom importation of complete
reccivers to the ultimate gonl of supplying moct componente tram local

industry.

The following sequence might be terken as 2 schome for this programme:

1, Complcte receivers - rearv for immediate operation

2. Heceiver less cabinct - o completery tubed, tested nnd aligned
y y

chassi:, plus front pencl  herdimre an? picture tube,
requirine only wnstnllsation 1a 1 locally produced cabinet
3. comi-kits - tacically 2 kit but with PCu(-) complotely
assombled and tested bepending on individunl circuit
design thc PCB(s) may contain up to 9C per cent of the

receiver circuitry
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Production echulgues
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e}  he iligd Veliag T
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Final Assembly comprisce:

1, “he 1astdladon of the mask ard tlie nicture tubc, the

speaker, ‘b ocoapets choo
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situatio o tee..olo i~ll o0 Lo Bios o kI te poached v celectin

tha wron prinritict.
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Bagically, the operating procedure is as tollows. The work passes

along the line thro.gh a seriea of a3nencly stases. Jince it ia necegsary
that no errors nceour in tie ssembl s work the products are mred tirowsh
a series of crieck points sot up alonr tue line, dere it ig tostel and
checked for wucceptance ana tnen nllowed Lo midvance wlonss the line,

Repaired work i3 injested into the line at the cheok point where incorrect

assembly was discovered.

Process analysis is carried out to divide each process into the

most elfective average unit of time. Assuming that each process is to be
divided into 60 second pitch vimes, tie net work is determined by 1
foraula of standard time N o= 50" x (1 = 0,20) = 4A¢

where N is the net work time and 0,20 the standard allownnce eate, which
takes into account factors such ag fatigue which will modify the standard

work time,

A radio receiver undergoes approximately the following processes:

i) mounting 20
ii) wiring 5
iii) alienine 4
iv) cabinet assembly 5
v) encasing 5
vi) final testingz 4

vii) packasing 5
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The fisures on the rirvht indicate the nuamber of suo-divie ons in each

process,
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tations nceds to he carefully ztudied. When this in settled there must
Le a verification that all Ltoms and zoaponents for cnch stat lon are
correct, an exuminition to Lscort-ain Whebier jivn ape necesaary for
S0me oneritions il the preovarition of ALl test Inortruncuts a4t bhe
APPropriat: sites, [nstro.:ion Bricets wre thien oreparcd for cash
operator and ~2nczk Loaps incerted wnto i systom. iz, 10 presents

the reasnltant confizuration in Yio -rumatins form,

“ypieal flow churta for i produrtion of radio receivers Types A,
n

y and T oaro appendod i Annexars <, torotior with - table identifying

and giving bricf 3pecifinations of tne togt instruments employed,
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Organizing "roduction

Once the arcnn of cgquipment and cuantitiez ey boen defined,
the questions of manuf-eture wrd of vroduction orgrnicntion will have
to be considerad.

The term "manufreture” 1 ofton uscd an osppotod o “aooembly ™ to

differentite 11 from 1he simple piccing togother of what might,
called ~ kit of parts,
However, o gonuine wssenbly of bought--in parts mny well ©e cor-
sidercd nn A firet uscful step towardo locnl manuf ecture. It 1o con=
venicnt in thir contoxt to abandon the ane o the torm "assombly ' ud
to d=finc production in torme ~ 7 'doerces oft manufacturs’. T do this i
the full manufacturing proceass A7 the couipment e r congideration as
dividced into 1tg major scements nad the number of these corments per-
formed locally will be used =g an index of *he deesrec of mmnufacture,
¥ith most types of transmisasion cquipment tho basie steps »>f pro-

duction arc:

1) rack tonting 10) framework manuf-cturc

2) rack acscmbly 11) coil assemhly ~nd test

3) subrack tosting 12) ¢Hil imding

4) subrick awsoombly 13) metal piccee parts

5) cablite 14) plating !
¢) printed cireuit tusting 15) plastic moulding parts

7) printod circuit sasombly 16) iocks ard plugs

£) incoming insrccotinn, 18) componcnt manufacture

cleetrical and mechnnienl

9} printed circuit bo~rd manufacturc




- {3} .-

Theae brgie stops o bo grouped 45 follows:

Tep Jutietupeyie e

1 - T Clparm amb o)
| e 7 ,
1 —_—— 1 §
| ;
1 e 17 “

1 may bo considere 4 g o Joparte industey,

These groupings will diffir weording te th tope of cguipment
manufactured and according to the philosaphy ~¢ the nanufctur.r who
may further subdivid. cich of the basic onepations, bu' he principle
remains.

Obviouslv the wltimate ~im of “n cuterprisc —md of 4 “dAming -
stration concermod- will be te produce locn) iy ag much of 1+, Ciulp-
ment 1s possihle, with the hisheet depree of manufactip. thnt 1d
¢conomically foasible, But muny of 1he minufacturing stope of Lisicnlly
d1fferent cquipmont - sluilar and con be perforned by the same operators
using the game cauipment even though the tools may diffir, This loads
Mwtomaticnlly to the aeceptance of ~ g querntinl plan of manufacturc in
wnich the produc-r s+-pts with manufocty ‘ing degree 1 of the most pro-
mising type ~f cquinmest -~ 3 Firld 2 his markot research, and grodunlly
magments the degroe of mnutfeturce. Othup products may boe added s soon
1 the volume of domquand indicwtes the feasibility of cconomic production.

Expcricne: h-s shewn that where switehing voulpment is concurned an
output of 30-10,000 |incs Por venr 13 the lower limit fop ceonomice pro-
duction., Thi: cray be antered for in one workshop. 'here an cutput of

100,000 +a 200,000 is contemplated some of the sub-asscmbly work, rclays

wnd machines will require 1 sepAarateo faciiity,




The table in fig.2. illustr~tes the average production time per

1000 lincs.

Items wotary crosabar Crosabar
with vith L loectro-
¢leetronac michnriend
control cortred
hour: houre hours
Compornent IRV n.o il
nroductinn '
pri:ssing 1200 IR AN c 00
milling 00 <00 e 100
~utomatic tools 1000 o0 TEQ0 1000
turrct 1athe work 700 200 200 200 i
irilling 700 300 700 400 P
tool mnking 200 100 200 2C0
fitting 1400 2200 2600 1400
casting 100 - 100 -
plastics 600 1500 2500 1500
mcchanicnl work 500 10000 1000 700
Assembly
switchus 4600 3704 2300
rcloys 4700 2200 1500 3300
other devices 3800 600 12000 800
cabling 1100 2800 7100 4500
finnl nscembly 11000 100 17700 7000
Control
clectrical tests 20 12000 “00 00
Total 27820 43500 L0800 11500




Table 3. pives

the

e pagze

requlirements per 1900 lincs

ko k, Ky Kg
S5t vhiemot1c 1ren i 180 1 RN
iren m-terialg i " S OON0
nor-furrous e O S JRST o
precious metals 161 6265 16091 30000
wire for coils 407 ROH £10 50
c1ble wire 102 1E€7 1333 270
Swltch cables - 1000 metres 15760 metres 50C0 metres
plastics 403 217 120 160
Inminated bo~rd 159 152 270 110
transiators - 7364 (number) 3¢0{number) -
diodc s - 2349¢ { number) 10C0O(number) 000

(number)

"nrkzhop arcn

(]
‘inble 4, gives the Average number of N

duction,

“hop Hg
pressing
M1 1ling 6
“utomntic tnols 3]
maching 6
drill € "
repalr 4
tsol mnking 10
prceision tools 6
fitting 2nd cabling 7
finishing 11
cloctrical tests 11
plagtics 10

ber worker in exchangse pro-
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Electro-pl~ting recuircs apprexaimatols 70,000 M° ~herce production

of exchange caquipment f 100,90 liacs 1s tartompl-t.d ~nid daouile this

arca would be roquires for onmariiag, Oovicasic, the ope o anetod to

these processes miil boe dctormino v b the aumber o7 shart. cmployed.

"ith three snift speratisr 00 7 reapectivel ould be suffiziont,




DISTRIBUTION and 3ERVICIVG

In the case of transmission equipment the aquestion of distribution
hardly arises. ‘The P™™ viriniatratior g likely to be the main 1f not the
oniy customer. Tnstallatior g caprial netunder the supsrvision of the
manufacturer, who is required to demonetrate thai the equipmenrt functionsg
according to specificaiion. foutine SerVieing is asoured Ly the technical
staff of the P77 gni morrally plave no sart i1 the nanidacturinge asreement.,
dowever, in the case of private installaticns 4 serviee a'reement mav be
draun up between the manufacturer and the cus*nmer Bna routine maintenance
and servicing will then bhe assured by the factory's *echnical personnel.

It 15 with radio ang television broadcast receivere that distribution
and servicing are likelv to present problems, “ormally thece receivers are
cold with an express or implied gsunrantee of reliability, This Fuarantee
1s 1mnortant since it formz an esseniial cemponent of product consumer
appeal ani no one is likely to buy a recelver nowadays «1thout this guarantee,
Generally, the term of Fuarantee should nct be les:z than ore vear and it
1s the instrumen* by whick *he manufacturer assuncs responsibility for
repairing product defectsg without charie tn the customer cxcept vhere
these defects have been caused bv careless handling.

“he reliability of broadcast receilvers depends upon the technique
of quality control, the lavel of manufacturing skill and the performance
of the comporents uced. Nesien techricue may also be responsible for 1re-

liability under ceriain circumstances.
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It is advisable to keep a closc check on *the defects of receivers
sold to ~ustorers and to orours tha* *heac Iata are naadsed on to the
dcsipn and marufacturiae soo*ionz ir crtor that aprrooriste countors
mensures mav e instibutod!

Tosts of renniring wfcrrive neoducts Luricgr th tere of  aarcontee
must be 1ncludid 1r the ~reduc* engt. The ereunt 8 ropalir €annscd may
be ecstimated statisticnliv from the mapk * romuits A-da and from the
factory quality cortrel dnt o, v mnernl Torms, o Fastop of auout ong
nercent of ppoduct Dnetopr cont oo (0 taker 1ot anoourt o oF C¥nenase in=
curred for puarant.c oY radiec rocsivers,  1th tolevizion roceivers this
factor is considceeably hrighor.,

Most nroauct i fuets arcurring durines tho cusranto. period are
minor ones, ¢asillv dcalt w1tk by apdinars sorvice technicians, 2 or
defects are usunlly tuc to bad i031gn an . or merufacturing teshniques.

3

*killed zcrvice techniciana pe not ~varintlc in the dealer and

4]

If

Ly

distributor network the =m-wuifac*ursr will have o irctitut. o penalr sroun

to carry out centrsliized repnlr oork, This greup wiil, in tho case of

e}

radio recelvers, hnve to be indepondent of the dcsiym soction and pro-
duction linc. Ir the casc of televicion roccivers 1t 10 advantageous in
the very varly ~tage to cxmoee *he tochniecnl nernemmel 1o Ficld failurc
prcblems and this 2an run parallicl with *he in=-pliant training »f scrvice
technicians. From this poirt 1+ will ¢ apprspriats to consider cnch
category of recelver separate 1 zince distritution, ins*t-llation and

servicing dn not nresent thoe same problcms for _ach.




The diztriiution netwepk fap rails recceivers in diviloping countriec
COVeTrs Lovery sade oveton of outicts. Thore T ranse from uacnlers
wtunlly specitilzine in e¢loctronie crepment dowm 40 ponceral dopartment
storcs wnd ordinary tradors. matalistion presonts 1o problemss it is
simply = mattcr »f conncetiod to anoapprovriate supply or the fitting of
batterios.

fegparding Aftor-sal e Service, roplaciment parts for a1l reeciver
models must 1lwiys Lo kep' in ztock =t the repair station. Replacement
parts totalling about ono percent of +he markcted products Fenerally
proves adeaquate, Repair sta‘ions chould be provided with tést instru-
ments such g volt-metres, ohm metres, audio oscllli~tors, P test

osc1llators and 7.2, oscillascone caulpment,

Television proclenct recoivors

ne to the naturc of television broadcast transmissions with its
limited novera e (normalLV Iine=of-sight from the transmitiing antenna)
the market 1s rather compact. 14 will be confined initially at least, to
one or ~ fow densely pepulated arcas of which the capitnl will be the
most important.

Customer s~tisfaction i3z rclnted directly to the quality of picture
rcceived and this is directly relatea to the quality of simmnl delivered
to the antenna torminals of the receiver. Ir many install-ations very
gimple =ntennn within the receliver cabinet will perform crfoetively but
others, cencelnally in fringce reeeption APCds,y 1Ay regulre comrplox outdoor
mtinnn installations. lagt rcecivers have 2 300 ohm brulanecd sintonnn

Mput. For optimum roaylts rtina load-1ne must nat~h (hi imnedne,




-8(\—

Although factory scrvicing is roccommended initinlly ae the market
grows thce point will be ronched vhore the suateid . ~opvice 1oad willd
interfure. with normnl nlant nroduction routine. The aervico funcrion
complete with - ctock »f renlaccment oapte s tuecr, ! the necuosary
test cquipment will thon have to be poloeniod outside -7 the nlant.

As thc cervice load erows ~dditioral ervicing branches will heve to
be added or indupendent service dealers trained to assume sore of the
servicing responsibiiity,

Tt 15 advieshlo tg eovep Jop orvicivns wocds 2t the tiee of initial
kit and/or component purchuse in order te -ltoir the wventage:r of bulk
prices. 3Jufficiunt cxtra parts and comprnents should ~iso be ordered to
cover production line loszes ind in-plant componont failurc:,

It should be etr.sced that the satisfactar, dsvelopmoent of the

television brondenst recciver market will icoona to o large oxtent on

the adequacy of ator-sales serviecing freilitics.
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TRAINING

The success of anv manufacturing enterprisc depeuds, mong other
things, on an adequate material base and on the competence of its em-
ployecs, The relatively nig.. labour contont required in the manufacture
of teleccommunications cquipment mokes porsonncl skill a neculinrly
critical arca, Mapacoment must thorofore dircet 1ts Attention to this
arin 1f the entoernrise i3 ta be Fuccessful, Skills are deve 1oped b
training nd the importanecc »f thig 2wetivity cannot b overomphasized,

o far as the manufacture of transmission and switiching cquipment
i8 concerncd training will 1nevitably be concentrated on producing com-—
petent cngincors and plant osperatives. Strong training programmes nced

to be 4. viloped in thesc tvo nreas.

ngincer Training

Companics cngaged in the manufacture of tcolephonc cquipment in the
-

developing countrics are faced with two i .jor nroblems with regard to
engincecering talent, Tirst, ther ape obliped to dovelop lovel of come
petence sufficisnt to mec+ +he amoincerine chailoenges of the prcsent,
Sccond, thev arc involved in A constantly and rapidly doveloping technology
and they have to mnake cortain that thoeir cnrincers! krnouledg:: and com-
petince are continuously nndntod tn mgu* the donands of future develon-
mént. The ¢neincering forcc ncods eipnbliity not only on thg desigm and

manutfacturing sidc hut also on the design, installation, operation and

maintenanc: of the communicition network,




The problema »f providing for this kind 5f cxpertise wre accentuated
by the fart that no institution of highor _duc~tinr orevides o curriculm
specificaliy 4o siered *nomo ot ke ne o ~fF th . tel phore industry,

Manufacturore in indictiriailicoodt ~ourtrl re foeod L1th oarmilar
problema but they hove the ~dvant wo nf mny vonre af  x; . rionce 1n this
ficld ~nd can nrovide adeaut inesorvics rroaninye for thoir vounys une-
gincers, Thuey lee hove th wvivantaee of boing le to dr~ 2o o gub-
stantinl aeademicnlly o lTienrnareld I ~Your nool,

The develoving eountrices, n the other hardt, hove - hertage of
academically well-preparcd npincert =nl th. snpoptunitic s for advaneed
profcseional training wre limitoeda, Howover, som. of these difficulties
can be regolved Yy

a) drawing on tho tochnies] tkill cweiielic 1r the troining

centres of industrinlly developos  countrics,

b) sending ¢rrincors on traaning courses ~nd mokine provision

for them tn train H>ther rmeinoors on thiir return,

c) drawing on _xpatriate instructors *to conduct short term

training proerammes in specific wronas,

oapervisor TraLnuits

The. trainine ~f supervianry norasnnel nceeds to be adpated to
gpecific remiiremunts of he irdividuals aclected. Bagically, the
training sahould ~ver throo 1ntorerclnted ~poas

A) Gunertl un rvaisicn o 1ndustrial oosveholosy, managemert techniques,

organizaty o ot cantrvy, wirk slsroing, record keoping, and the

relatiorchis of the zuncrvisar to rmroducstion ~nd profits. )




'
o
5
i

b) Job furntio- treavines (the qoenai g krowlodeo of the

mAanUfactiring opoe e 4o p Lo sunervisar's control,
the ploann © smiivigon - RS IR RS fun~*1ony, oy
descrintion: ¢ 1) LTV st Logey o pfapeana,
8tuid rds, wachan Py Yoous, malntonans, “neledoring,

infop~iatice p Lroaviire of gsuperviood porsomn )

C) bnvirone, -+ Paitiive Coepope ] op rmrtion o the aob

A R O R R I L Pl mbtivity OF 4he frctory
det~ileq Friowi g nt 4R procoiing ~nd th cabnomient

nanufcturine brovesses, ro i tiorchip ~r the Tiwtory 4o
i L}

the parent COTMPINYy reintionshin of the factyry to the

ntional enviroumont snd 1tr contritution t. +he cconomic
development € th. countryv e A whal o,
Expcriene. hae shown that the overnl: training reauirements can be

most conveniently divided into 2opriliminnry conroc designed to enable

the sup.rvieion to excouts hism function, ond on=going training to de-

velnp his additiona) skiliz and abilitics,

peravor Training

Historieally, much of the training of production linc opeérators
has beon done in the form of nn=-joh triining 1n the production line it-
self, This 1s usuzlly carried sut under the supervision of the supcrvisor
or of =~ scnior operator. In Some circumstawnces this is the only feasible
method of overator traininges but it lcaves much to be desircd in torms
of training efficiency.

The training itgolf should Lo based an - carcful study of the Jot

the operator is required to perferm. Job function nnnlysis is used to
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detormine preciscly the knowloag ~nd the skil's required, vxtirancous
mitter should bu rigorously oxelutcd, and the training chould amr ot
toaching the roguires vkillas ar o noom whichk oiil nobic the operator to
perform at »onk fficienc .

At the camo time *he opurator howil TodLave full ricrtation
reurec which will rol-to him et th ot ke is doineg to the company A8
4 whole and to the fin-? profuct, “h. sricvt itien cours  ghould also
familinrize him with the wsrkine hours and th. may scncdules f the
company ~nt with the Coalth oand v itare benofites Taf rmotion about
the plwnt lay-out and reand 2 ation, the volatisrshin ~f +hc plant te
the nationnal cconomy nd the apcrator's part e 0 member of the firm

may also be included.
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ANNEX T

PERFOMMANCE SPECIPICATION. FOR LOU-0OS] JOUVD=HROADCASTING RECD1VERS

Thusce specitfic tions snpls ta the f Llouing tvpes of recoivers:

iype C: o~ omedium sonsitivity V=M recciver

l. OGcner.d
N

1.1 Eveh »f the throe types of rocoiver shouid be availsble for oither
mains or battery operation. "Hr bhoitory operntion, 11 three types
of receiver chould be fully traneistorized to “naur. 2ronomy of
pewer consumption. For anins operation, cither valves osr iran-
sistors may be used, consfﬁcrwtjon of cost being the miiding
factor.,

1.2  For bnttcry—onurwtcé recoivers, the minimum performance specifi-
cations listcd in this Pecommendation should be schieved for the
nominal battery voltage Toes 307 ns specificd in the relovant
I.E.0. publication,

1.3 The methads of nchwsurcnont cpaoyed should be thoae rocommend-d
in the releveat [ooav. publiciiions ror amplitude-maculation re-
ceivers and frequereyv-modulntion rec. ivers. (3¢ Recommendation 237).

1.4 The reccivers should be simole, robuet and well proticted against
dust. Thosc irtended for usc in regions of high tomperature and
humidity should be treated so that they can be used under the
climatic conditions laid down “v the Administrntion concorncd.

The approprinte tests required by the Administrotion procuring

such reecivers should comply with the rolovent I.E.C. publications,
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1.5 If nationnl regulations prescribe methods cf measurcment or tests

differing from the stanaard 1.7.0, methods, Administration will,

where nceessars, draw ~tiontisn 1o “hils,

2. Spccificatior for o

A Sl

=3
]
Y]

2.1 Frequenc; covirnee: o= 0 N koL

.

2.2 Sensitivitr Oor 0 coftuy 30 aodulaticr at 400 Hat 5 av/m

(with - built=1» anternn with feilitice for using nn .xternnl

antenna) .

2.3 Signal/noisc ratins fer inout ~g under §

2.4 Power output, for lecss than 107% distortion

2.5 Overall sclestivity

at - 6 db nuints

at - 20 4L, peints

2.6 Image, intermcdinte freguency and

spurious response ratic

2.7 Overall fidelity owlaaing acoustiz

response »f loudspoker

Alternatively, it any be more convenicnt
for some manuf~cturcrs to consiiecr only
the electricnl ~haracteristics which

should be:

“y

2C 4™ {mrins=onernated
tube receivers)
26 12 (transistor re-

cClers )

not less +thon 0.1

passband not less than
+ 3 hs

prusband not greater than
-flO kiz

not 1l.:s than 30 dB

250-3150 1z, within

13 35 lirits

10G=~4CCC "z within
12 dil 1imits (in =
graphical presentation
400 1o should be tnken

a8 the refercnce O dB

leve L)




3.

3-1

3.6

3.7

Specification for e

Poroe 1

o
-1
1

Frequeney enve pon

Scnsitivity fop 50 m sutput 3

madulatisn At 400 I~

Signal-to-nnige ratin, far ine

put 13 undor 3,

Power output, for lies thep
107 Aistortion

Overall s lectivaty
2t - 6 dl points

nt - 20 4] points

A8 noint s

at - A

Imase, iaterme liate frequency

and spurious pcens ratin

T L
AN

Intermedinte fremoney ang
Spurious rerponic ratin

Image responce ratio

Overali fidolity including
accoustic response of loude

spenker

Altern~tively, it T e more
L 2

froqueacy

N U TR A
: ‘,\- Foe -(:\ N G .ci
he ricoiwp ok NE TR T 3
LA B PR S S TSl R
clentrinnl mians fop 3

"
s )
-
-

pagebnd

2nesbind
D8ebhanl

TR

HP -

HF

not

250=3150

convenient for some manuficturers

to consider orlv the clectrinal
characteristics which zhould be:100=4000 Hz within 17 4%
{in - Fraphical npesentation 400 He

Cm iy enmy ot |

Lr rnsiat

TWHFC .

rot lesa than o

T o Ive

T {the tun tyncs diffuring only in

tube reCoivers)

rs)j

lkHz

ot Frent.p than l(\kﬂz

LERE R of§

4 ¢ s
o8 thar o0
A .. 1A =
DN S 4 1 L if‘

[

w8 than 4D

Hz withar

wtor thon ¢ C0EIg

limitg

limite

should % takon 3 the refirense 0 dE

leve] }




3.8

4.9

Specifitty o for "un

~ 85

A.g.c. performance: change in
output when *ho 1ot L0

dgeed by W0 3R

P

From N1

. Pregqueney stoliliity

celv.re
——

Frogquer 7 7 T

3igmal=t0-riiise vt

Sensitivity  noise limited)

Intermcdinte froquency

Amplitudc = modulatisn 3up=

pressinn rotio
Power nutput

Overall scioctivity

Ovepnl! fFide "2ty imcluline

wouatic reopongs of loud-

apenker

Alternativel -, 1t my o more

conveniont for come manui~cturers
to consider only the slectrical

characterintics which should be:

Radintion

nct rreater than 10 di

muet he surh thet the recuiver

doce =t romaure freguent re-
T

tuning

g7.h=10t “Hz

AT

M

- 7747 rel 1 m (<t a siemal-
to=noisc ratic of 30 43 and 50 mb
autput power);

- e T
.0,7 Hz
10,7 Hz

20 d0
not less thar C.i '
- 10 A3 -t = W00 kHz

200=-5000 - within 1€ d3 limits

100-500C Hz within € d3 limits
(ir 2 graphicnl presentation
400 Hz should be tnken n3 the

rceferenc. O 4B level)

The Yyl nscill-*»nr radintion

ghoult ™C 1. 25 th~n the 1imits
gpecrfiot by Tl D0 However,

where r-tin~l refuintione cxist,
*h. radintion chould oo less than

; 1, o s -
the T1mitye S ificd thercin.




4.10

4.]1

Reco

Distortion

Frequency stabili ty

mmcndatiae 416

1.2

1.3

1.4

sl P
(IR SR

The reecavers should be gimple,
dust. They should ales b gtran

handling by unskill 4 persong,

The pre-sct tuning contrale showuld be

persons. ‘ho controls should be

switchy, 1 finc funiqgr contp.] to

pcrsate for wny frocucncr drift

Each of the two tvpes ~f pecoiwve

available for ci1thor megns
the rceevivers shouia Y

Ladis

POWCE consumption, Farp mogng

may be used, consideration of roes

For battoery-operated roe. ivers,

listed in this Heermmend tisg sheuld b

oot te ry
trogisel v

tperntian,

The distortion shouid be less than

5" for & froquency doviatian varying

betwoon 19 ks and e Klo with o
modiltion Ure suone 8 A e osnd
“rooutput poor et To a0

Puet e ayeh that the roccaver does

net rejuire freguont retuning

roburt nd woll protected apeainst

<mough to withstand transport and

WAallabic onlr +9 authorized

robust and tnelude o chanrl o leetion
faciiitat, aoeupat. tuming wvd oome
durine Dertier, oand L v lume cnntenl,
L I L Y TLENE T VAN DUy

~

prrntion, Dop bees py operation

ryT 1 ot T '/jf'

rhoure cooon

ither vhives Ap teansiators

being the imiding £ ctnp,
the minim.~ perfirmanc. specifications

AChivrd Car the nomincgl

- a8 epecified in the roivant 1.E.0. puabli-




¥

1.5 The methods of moasuremery _mployed sheuid he those recommended in
the rolevant T.7.0. nanlictu e S arolrfwdc=moduintion and fro=-
cucnc - duc v on roou T f S adnt Lon L T g

L.h The pecolerm, g e 10t e b (o in oromiens o7 high tem-
perature ~nid o hoTtioltvy a ot el T e oot the S be ased
under the a1 o o1t 1 oivgr Y orothie wriniatratinon cone-
cerned. The o aprpr opoant AR I the A iniatratica opo-
cupPin® ~uch r oo o1 vt ok " RTINS U S L A A
~hlic~*17rs.

LTOIf natinnn et ors oo ‘ siping cotn ol or teets differart
from 4he tnd ri TL. .~ thois, the acministration will, AReru
NOCUBBr T, Ar-s S *rortion oot

7. Tpecificot Cop TV e, v

two tupe T, T v frocaomny rone)
Tel Fregueney voray e ' S L O AT
Lol =D D0 T
Rece 1ver twiirs moy he fully seuddepread o0 the brodeas?t bands
Approorinte *o the requiremoent. of o viministratisn or the
peneiver should o cap rle (0 feing onrse pre~tur.l tooany
spct freouency 1
- th: metiam froouenny band oond
~ ooch 5f v high=froouency bania
with the pravazir thu » Yivitod sumo r of onot froquencics
, . \
(vep. tharce! = loonc from o hprhefr, uensy s, mado
~yalinbl for oot sl oty nt o oaret time, Ty tho perator.

w2 Sepsitivity Torooomocutmmt Y
podulation At 100 Tz nt uors. thawn 120 uV

., / . n

J.% 3ignnl nolse rat.t LT oinput s

X
ESE

‘Jn~h T




2.4

2.7

ro
o]

2.9

3.

f

)

-91 -

Power output for lcess than 107

distertion

Overall selectivity

at - 6 dB mninte

at - 20 d¥ points
at = 40 dB points

Image, intormodinte frequoncy

d 3DUrlous rosponse ratins

Intormodint. quqHuQCV nd

Spurious responoe patio

Image response rotin

Ovirall fidclity ircluding

coustic respense of loudsnenkor

Alternntivelr, it mav Y¢ mor
convenient for snme monufacturers
to consider cniv the cloctrionl

charncteristics which should be .

A.g.c. pirformance: chanire in
output vh.orn th 1

Lout 1 roducd

by 30 dF from 0,1 Y

Trequoency stability

APAS A

Specificntion for Vilp

nat luss than 900 m' (ot

nomintl moing e battope
Vflt“:z§ M not lese than
400 = (-t the nominnl bettory

.

voltom loss 00 )

mesbend Aot 1osc then XY kg

-
prssband vot sreiier than 2 10 kig
prescwl net erontor than 20 kiiz
YEo— ot Tome o voer 0 (T

HI' = not

SH0=3150 Iz within 18 dB limits

100~1000

Hz within 17 45 limits
(in ~ prphicnl nrceontotion
400 Mz should e toeken the

e
s

re-

reforente O 4R lovel)

not ereaxter thon 10 37

must be guch that *he reeceiver

does not require froguent rctuning

community receiver

Frequency coverar

3ignal-to-nsis¢c r-tio

AR Py

KAt
' Iz

(provision must be

for on. or mere chann.ls to

2
AT X9

be pre-scleeted;,

30 d




~

3.3 Sensitivity (noisc limited)
3.4 Tntermedinte frequoncy
3.5 Amplitude-modul-tion suppression

ritio

Pawer nutput

Overnll sclectivity

Overall fidelity including

acoustic reononse o~ loudgpenker

AMternativaly, it may be more
convenicnt far some manufacturcers
to consider only the <loctriend

characteristics which should be:

3.2 Radiation

3,10 Nistortion

3.11 Prequency stability

- 65 dB rcl. 1 m (2t 1 signal-

to=-naine ratio of 3 d3 and 50 mb

:mﬁmtv%uﬂ

'yt legn then D00 m' (At nominal

mains or bottery voltage) -md not

Teow thei 200 1 7n1 the nominal
brttory velbayee 1oos 30,)
- 40 17 =t 4300 ki

200~-5000 'z within 10 4T limits

100-5000 Hz within € 40 liwits
(in - graphical proscntation
the re-

A0C Hz chould be todwen as

ference C

loan]
be losz thon the

The nscillatoar radiation

limits

™

hould

by CLi..Pal. However,

apecliivd
vhere notiann] regulations crist,

the radi-tisa sheuld oo 1e3s than

the Timita aspecificd thoereln,

The vistortine ¢hould ke 1coss than
5+ f.r 2 froouene, devi-tion varying
betweend 19 ki -nd 575 Kiiz with a
modv iation froecucvey of 00 Hz and
o osutput poaer of 0 mo

‘ust be much that the roeceiver does

not roecuilre frouernt

retuning.
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SPUCITICAITO IS TOR LOT=70%. 77, CUIS.0 AT T YRS

1
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L
1. Gorernl
Mol L
1.1 Thiza enceilioe tinge mnrle 4 B R AT S e e
tolevigion reniv o B 1o T P TR Y AT -
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Py

It ins uxpoeto? 404 pocciviee of Yoo il aneanlly b oug oo
+or homa vicwing, whiircns Lhoa. i T 2 uill a8 be ws 0 fop

community vioyioae

1.2 Ther . Tomsible, Llusl Al gmdcemonor b g CLavers ls -
comiaded,  In o egnoen, ot r=0n rotod CAvers erooal proacont
| 5 P ad P . - i B \ s - .
Leaer of lower porfor imies, o1 o bisuer cont.,
1.3 Trooplennes the vso ol thoze rosqv oy cdainistratioan elienld

rodrloeiay o rvomitcLy, Mo s of gioval

ctroarthc cxpoctad, not s noxs Lilati g e anoaiel Aaagonegn,

e i
TV -

: o

FRr. X “ . T e
"plificra, ~nd low=leso (0o lops,

1A adnirvistreations shouls ursl v tolle nccount of th. U700 ot of
the rize ol th eoproe o a0 he cobiv ot o0 ecort . Tal vocomioylod

veluce tiven m~ro conmidor O ~wroprint . Tor tho Lopertod use of

1. - - .
G0 Puezivere,
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N
.
N

(4]
.
Lw

3.3

4 2

Frequency bYrnda

Powir—=supnly 4alop- oo
(f'or Amivs=opirotion anle)

= wrmel ancration far voltnmg

e o (00

G

= frooaon fpa lenms Pon
surcis ol ... oas dur~tion
g [
il chonctg of (_, )

Input ciarrnct pizlics

— . ettt gt

Iooub iar qeooc ot the iatennn
torainnls (Q)

Tinximun fimire Tor the

Oiﬂb
rocaiver (63)
— Yr’Y:r,',
~  Unv

fdoiso=1limit-d sonsitivi ty nt -
simnl=to=10igc rriio of 30 4B
And sinadrd outpeb (I.7.0.

107-2.2 (dza))

- VH!

As deseribed in I.7.C. 107=1.4.8,2

Chinr~rtirigiic Al the ~ntoantic
{nin control (=20 40 =50 ABm)
(I.70 107307207 (op)

Output clinpr~* pigt ing

3

Mintaun EARTER T T":qu\_.i'\,cy oS
(I.7.r. 107-12.3) (1iz)

ITiniinua “wilo={roquiey output
nt 100 Aistortion (I.7.0.
107-13.2.5) (w)

-
ROy o

. —
N Bt

1+
=

3
V)

1+

TH o 300

10

A

-0

150-5000

0.5

LN L
VL oop
N ree
. i SOty

10

I+

20

I+

75 ~nd 300

150-5000

2.0

(nnins operated only)




Minimum pictlure rocolution
(1.7.¢. 107=2.) (1)

- (O I: oAbl oentoae
~ T or G oo 0 et o

Pindmes bl edie

(1.0, 107- )

F

Boctiovum we1e pipple lor o n
dAffereae, ol 1 U botweaar th.
aing Cromioney aand the Tranc

froquoney (<9

[Mazimuw rolatios non=lincerity of
sc~i over o comniet. ficl.
(I.70.C. 107=r0700) (<)

\

~

Vot Cipgtortion ol the oicture
ontlie (1 3.0, 107=-"3.1)  (9)

Interforoney

r~

N

N>y |

L]

Himiiun roejoction o0 the upnor
-4

(\.(H‘ﬁn st lk\j‘ ctur. c~rriur ,
(I.B.C. 107-~.2) )

Miniown rejeection of the lower
adinc. b sound errrier
(1.2.C. 107=~.2) (dB)

lauws awy o eojoation

(I.7.0. 107=4.7) (ap)

Minimum intcrmedintoe=freguency
rojection (I. ¢, 1071 "\ (an)

Ch

()
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5.5 Hinimum vidco-gownd erosstall Iype A Dype B
(1.1%.c. 107=4.7.1) (aB) | .
JO AL
5.0 wlintion (1.7, 10°4) (Accorais - ts Recommar1tion

Too D2 ol the 0T3PR)
e St h,l_ll_l_ltv

O Hrxdrmun 2rift botw,ay 2 ain n
60 i aftir th pictup. ~ppLArs
(I.2.¢C. 107— .1 > (1ir)
- Vi

ot

I+

250

500

1+
>
oy}
o

- UHr

I+
1+
o
D
>

4

6.2 Lesimwa drift hie 4o - chrnos of
+ 105 in the suonly vol{ne.,

(I.2.00 107=01.0) (kliz) 100

1+

100

I+

6.3 FEadmum 2o of loakein
(1.71.¢. 107—".205) ) + 1

I+
—

Al

L

6.4 Diaimun roni¢ of ho
(1.m.c. 107-7.2.3)

bt

—~
-~
e

I+
ny

1+
n

7. Rolinbility
e ey ¥ I

Minimum rema tine betwoen failures
remiirin e soervicing, s rosed over @

ER Cel

nopromctior rum (hours) 1000 2000

BIBLIONRAPHY

€.C.I.R. Doc. XI/5’ (Tt~1y), 1¢50-1960,
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