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In 1963, 4 nea suuiiited ul the aBla

Zlectronics Cuniference held in Tokyo, the following paper describing the
vrief history in Japsn for studying the queetion of low-cost radio sound
receiver and the status quo of the question at that iime:
"Prom ite incepticn, the United Nations Fducational, Scientiflc and
Cultural Organization (UNESOC, was concerned with the reconetructlion
of Badlo Froadcasting, in developiny countriee, along with other infor-
mtion Dedia, guch as Newn Agencles, vewspapars and Perlodicals, Piln
and Television. Te United Yatlon wan keenly intereated 1n it, and
at the -on‘erence of Freelon of Inforration, held &t Geneva in 1948,
reconrended %o the Economic and Social Council that a etud’ de rade
of all appropriate neasgures 80 that the general public can odbtain
radio roceiving seta 8t low yrice.
*In comectin: witl the queation of the production of low occet
recelvers for use {n the developing countries, a Japanese delexate

expressed ~is opinlon, at the 18th Session of the 1".N. Economle

Conciesion for Asia and Far Tast ( ECAFE) meeting, held in Tokyo in




135, thet he weuld he nepnl Lo exteld aasimtence and ecnoperation

Lo the zovLl. . m i the € e, o ther in fedin 5" Vilatere.d terhiadcal
cogperation. moret RN T P TR PR €O LN $1am P, otil enteriT se.
3# (fepe o nnlrion 10 DUER L Cecgtt faports of T e vecelver
CormoR elup Watlap EPLOow b g1 emch A LOLT DAl VS e d E sent. lie Also
CARFEm T el Wad L lew RO SRS PUVI R FRVERUNS U o S eor(e o1 iufe countiies
of the Tegicrowiion Tl bt fhentd L mibohass 0o nletel radl:
recelver irom ghrozg due 4o balance o7 pagment,

“15h the mane Cesr, % the arpldaietrative iadlo Cenference held
in Geneve, L1t wae uretoee! oon 1epregantatiore of ONTMD Yat 8 gindy
might usefnli-le ads S€ the ooaaatitAUA o geglgning low cost atandardized
recelver to meor khe needs f the new ené eveloning countrles,

" Mhe Internalinne! Telecounu micatien hton (I7T) adupted o recom-
pepdation *o auswet this jro7s gal, au) the q.estion wAn iranef ered to
tte study; progranre of the Merite Sonruliatlive Internatioral EHadlo-
electrigue (701.C, and invited i1 to draw up the performance specifi-
cation for cne wr mre Lypes of sound 1roaleast receiver suitatle for
roduction in targc qusrtities at the loweat posrlule cost, with a
view to enntling the vopulation of develoning co:ptries. {ir whict
for economicv, eeosraphiical oT technical reasons there are few recelvers,

to texe advantage of the ‘roadeast ing

*CNIR hed drawn up two r ecenrendations in 1Y€, one for the per-




e AR I b e 5 A

formence specificatisn of low coet s.un’ broadcuat recelsers for
individuval listencrs, Au? the tier, that 7ur community Yigtenin, o f
groepe ¢f wp to ZC Inlividinle, Tn ‘heae recommen at lons the recal . ers
are suldivideld $nto two or thice trvec. a Jow cengltdiv ity bW o erelyer
(for individual ilaieners oul ), on o comlined ME/RV receiver, a medium
sensitivity P FV recelver. Mene receives wolln te avallalic
for elther malng r tattery oberation.

"Prior to this recommendatlor, & gpecial group for studying low
cost recelver wus set up, in vthe Klectronics Associatlion of Japan, consigt-
ing of memlara of parties to study the gquestlon, and a"ter reneated con-
sultations, 1t war agreed tha! there 1s no objection tu the ("7 recovmen-
dations and we would he ready to conaider the manufarture of the get at a
reasonatle coat when the proaspect of the project le clear,

"As L) the ap r yriate coet for each tvpe ,f the receiver it fta
complicated to: much to answer, tecauge it varies with many factars such
ag the quantiiy of production required for a single mocdel, conditivus of
commercial transacticons undg so forth., As a matter of fact, Japanene
export of radle receiverg had incressed 7eer v year eppeciallyv the rate
of increase of transistor receiver wam remarkable. The performance

charactertstica of the rece'ver. var!ed very much .. &ccordance with the

Price of the set, while many n.feln have far Letter chara~teristics than

that apeci“ied in the C°IR recormendation, others are btelow 'n sume respect,
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had eutmitted agaiv & vaver, deecriting the eletue :uv of the work ~f

Japauese grecial gl ae 51 7nwe
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ceiver At e 1l 3 Corfarepce, irowh
histoTy of tha ntetati,wl Beeiiige poconn cbia v Lot b e cunstlon
of low cumt recelvar ard. & tne gnre tome tety L oneed 007 tert 7 bue
CPTIA Recopmendatt ne o tre tecra'eon) e-eci®ioa’* i for varisoo low
coet receivers, My opinlon al ‘hat wire war that we "o testtar, fui
further gtuiles, wai: the outccoiue of the vevort f Lhe gurver alaselon,
under the ausrice of the TWFITO in .orporatl-y wit' the "TU and the TRAFT,
and our special stucy on thie suestic. hal ‘roken >ff for the tire Veirg,
"The survey mission wae dispatched to Thalland, “alereia, Fhilippies,
Indonecia, India, Faxletan and Af-harietan, in the erring o 19€41, with
following taske:
a) In the 11zht of exlsting an? planned broadcasting servicee in
the countri-s covered y the migsion, rmke a market study of the
potential lemand fer r.ils recelvera !v Al¢event rrice rangesa,
of bLoth the “omestic and ~omimlty ¢yre.
b) Surve: the vre:ent stutir u%, sud Tuture trenls in, 14ght eng i neer-
ing and assem®ly in'ustries .n the coiutries oF the reglon, with a
view to determining ;ossi' 1lities of = repent .r future manufacture

or Apsertly of low cost receivere.
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c) Ad-ige oL tre vrceent status of, and filure trenls ik, radlo

mintener . o0 ' U%es oo RS e iug LTEADLZL NS, particularly
Tn rurni ress LY LTF St gem b e ezt

a. Txam' ce the or-tceme an ooaed Lo tne nanufacture tf comlete
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in or<er bo give el lotent tweeplive o tle et v iiguct BAY Jactur.le,

to Inptal wner s €08 vAes prooe bt o7 co o nente fox el vigrTicoe’

low coet re=lvess LA arse Idnes. (aa,a L thues acte've L e loweet

veertt e cost,

i Tnveat gnie sovernment o olror oo the comn ies vislte, wi'h re-
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recelver to correspond to the advice were not givan. 1 agsume, per-aps.
the Juestion was mot Included in the agreement, I should like to propose
that in such » caee h-reafter, a provision in connection with the indus-

trialization of radic receivers should te included in the asreement,

3. Infugtrial Poligy

It ie stated in the Report that sound radic mamufacturing and
assertly industries nre fairly developved in some countr®es, and the level
of radlo receiver production 1n the countries visited i{s tatulated, with
the notice that tl.e figu-re dn not reflect correct production ~aradbilities
as it wac ‘teerved that yulite a nurter of manufa:turing =ni assertling
receivers are nut 1tilislng their produetion faciitties to the ll,
Bxplainging that 12 eome cases the production waa leas that 5% of the
capacity because of variety o the types produced, an? 't 'e proposed that
government ' g ursexnt actl . ‘g necessar:y ty Le token In assesslng production
odpacities .L realleii~ tascs, T.e propusitiim coulimes that the re-
asgessnent 3¢ the caacltles alone wuil' not alter the situatd-uo, unless
foreign exchange allocition “or the import, Ae mentioned in Para. 2 were
fully realised, and the Herort adde luw cust receivers, in handred of
thousand, 'f not milifon, productlon cost would met te reticed drastically.
I am of the sare o~ ‘nion o the questln of mass p.oductisn, a= 1 urote

& paper suhmitted to the Aeta Mectroniza Conference In 1997 that the cost




of low cogt rwceivera derend lirpely on the quantity of production

reuire? for a s'ngle model.

With regar: to the mmimcture of comprnent, tle Teport urges
early establishmant of atnriard soam,nent oo meettnr the cequirement
of the magp vroductlion, Tt veboirte Liat roat of ecmunnenta made in

£

mamifacturing e mih hisher, ¢ entionine o ow o erancie Tnof radto re.

celver, the 1 ial ~owta U7 coup afILE ACTEL for ae maer ag 0% of the
capt of }J‘t'd!lx}ﬁ’i' . Tue e A ~ontiipLes, hacauae f fren ipmoelte 'f

components have unt heen cerritted, the onl alternative g to proiuce
them lucallv. iut thare ls a aree oam.el &uj vartety u? speclalleed
raw mBleriales, These raw iatotials tave 'uo.e imported and thelr availa-
pillty to the local manufacturere 1o ilmtted, here again, to the extent
of forelgn c:chanze alivcation  The fleport commares hiere the ratio of
cost of the trported comenent and faat of 1pe -1l produced componeunt

as bigh s 70 wnen comrared with o, © f component cuate. Acrording to
s mnufacture 3o s-re country the o 1 f. ~oals 4f ali comonents (im-
ported) require? far agaemtling a good yualliy ningle ban! 4 transietor
redium wave recelver 1g arvrotimately 1", tut the landed coet of the same
after par-ing dutles 'n alout t15.  If all the comonents are shbtained
locallr, the coast ‘¢ about *14,

After all the Hepert reconmends

1) Product? n capacliy Tor comvoneuts, marticularly standard components.




should be planned on a much lar-er scale, kesring in view the eormous

potential demand for low cznat re&celvers.

2) The ipporte of the aTiec'fie’ new materiale should bde allowed Futy
free.
3) To the extent these components have to be imprrted to make up the

gap betwern actual recuirenrents and indleencus prodction. Poesibility
of reduction of frport Auly, «r alollghiig onw letely ahould Ye con-
sldered 'n ac far s single wep? edtum receivers are concerned.

4) It 19 essential that the local mamufacturers adopt the most modern
techniques anc keep alreast with the latest researches, and where
neeegsary, technical "anew how” Arrangement with foreign manufacturers
be sought ar’' encouragag,

Farelgn evohange ored't facilities availalie under various
achemes operating within the countries are not generully extended to the
radic recelver al eatls comonent Intigtry for the 4rport of the plant,
machiner: and eyulrrent,

A= mentioned atove it 18 neceas ry that thie radlo comronent
industory 1s included among the epsentlal ladusiries protected i the
matter of foreign exchange ally atls - hot™ of the fmvort of savital
goode 8nd recurring requirement of the epecinlized raw materiale.

The Repcort recomrends that, ac~ a first step, manufacturers

should reduce the numter of mudels and rationalise their production. This




would enable ther to rlan for c~aas productlos Tune ceglting in nverall

econoty &nd refuctinn of cogt, [re8zlng particnlarly of 1ow coat recei-
vere, Treasitlliuy f commar sha ulard vept.n Tt iteme @070 M cainet,
fittine s, kmols 7 &1l the amger! e shoui® te conglierad, 17 these
Ltems were maes ! TuMCed, 14w fomen conmilerale saving ' rost,
After = 1. the catinet n.’ Lt Slttinge are ot o finfacental in the
perforuauce 5 radil, receivers zuch teeas u luw cost receivare

1t i puinted o 4 Lnotoe hen rt that tie rn.al: and servicing
facilities for radlu rezeivers in the clties And towne 3preal th be
satisfactory, btut there are genearal cotn laint that chAT £ee for the repalr
are high., Lleers of the rsllc recelver are not, geuerally rpeaking, have
a thoroug’ knowle £0 #14 voe malture ol Jefecte LAt Javelor in the re-
celver, and the extent =f the reair or replacement oF the perts that
are necasery, wit the result that they have no' Aanv means tv 3spess
vhether the charsea 1€ agnpaitie ot uot.  List of nrice uf ataninrilzed
gpa-e parts required fov tre repiacerent mi A tbe ghown, and the rate 14
repair chraree atald Ve ol to teld 1y tve ra-tn revalring an® se viring
shops. &*iiti.nal faci''tien 1 renairs AN 'a ntenance are jesirscle
to Le truvi ef exte eive. o Lo oacess  ther tvgn ttiee ART boile wit: the
treTeoae of the receivers 1, tle vili.ge. (ime nf tie ua'tn Aifficyliler
i maintelnine properily eq:iprec verair s ous serie to te tiie limitec

availabiiity vf essential Lestine insiruneuts an’ equivrents, inport of




adequate quanrtities of ‘nem wi)T "a7 to e cecitttec 1 elr local
troduction 18 uot e fflolent. A @, carta.  ~to mer retrarent gl

be AL Aown L5 ces ot 0 et e o ab st DT L o e le approtos
sach repalr s le L Cotah o eoe HAM Y po e e qn trr e

aencclatl - are v er'etrnr nomin.eet Hli o rat o tea vieted AN the'r

leaders ip in "ris wetter are irc'ratie.

4. Techni:al }o'l¢y

As [ anderstand, the "7I¥ Hecomrendatione un "The Fer’oreauce
specificatic “o1 low cost sound troadcasting receivess" pr. "ierformance
specifacatisrn fur low cnat aound ‘roadcasting, “omrunity "isten‘ng” are to
be Tegaried am ~riterta ~f the tectnical chiracterietice, A- a matter at
fact, the r celvers wit* low:r ~iara-teriatics rmayv '~ umel without nay
corplairt practirally according t- the site whers the lintenlng ‘s ~arrled
out. XNeelless to say, the croice nf an appropriate ratil. race’vers are
deterrined 1. scrordance wit the e.r.p. of the tranamitting etation, their
looatior., topograp-y etr,, anu therefore, the apprepriate recelvers can
not be deter: ‘ne’ unlese W& kncw the Lroadcasting networy, whatrer actnal
or planned, uf the country concened Unfortwatelv, we have not d-talled
information, and it shoul® te left to the gover .ments o1 ralic ‘roascasting

srganizations o  the country concerued who would, 1 hope, se.tablish rertl-

nent measuree to provide Ur.ucemelirg stAatio e throushout hie country.
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Tadble 1.
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Altriazh the TS0 was concerney with the sromtion of the
levlelsn medi. f£ar the duvelcplns commirlon, frocs tle inceptiom, the

a4 un kYl wns

<

Poapsl L re the Loririsutinn Tyl 'rv cost television
vt p ucted wren the f2liswinp @ stlom 17 mg mdorted by the
. .1n 1967,
.o OCI4
Conridering,
1) Nesolntiom 163 (VIID) adopte® by th - Ecomarmie Comx'eaion for
Africs ¢ ‘te Ti-h:h Seacton, lagow, 13 - 25 Pebruary 1967.
WY skg: 0 cawgrtaeag 2f t oieriefan mould he made moTe ensily
avalletle o9 “n proniftirya ~f th . emiatrice w' e e A* present

tne Acpeity 0" rogolvare v nartd o1 eriv lew for scon-mic, geo-

o thet, o tala ~ndl 1t e iegiralle *at efficient televigion recel-
crp wole miowe ~moat cpee™1l o T T Teseiger ranmfacturers by
asalgt.rg the: t- rroduce sultslle sacelvers haviog an asreed
rniegua. 2 starsod rerfomance at b lowaa® rtossitle cost:
Declden that “olloving .ues=isn should be atudinc:

to draws uD per nrrance ge~rificsti~nn 6T nne T more types of

television receiver, mii‘ctle for mvizuction i= large quantities




&t the lowns® pPose’lle cos . the soceiver to rest the requirerente
botaclo 4L e CuoL%17e Dentiinesd 1L vara (507
™ iaper 0f e SVarc BT Bt v %I n connectisn yith tht a
entlon wae Tcculat o g2 syomenlr A merYar Lirvviereetinne. It s uni.r

dacaeslon at prenect, L Janeva ind L0 L. arpecter that the Aecomren-

2aticn would ! ad pyar in YOV,

<. Polietey
Tarious policies in oomnectior w' *h oAT.y'ng out the plan would

t2 applicate tr those -entlone? !r Purt ! Aovever, their contents will
-* BoTe coTicated Yecaune nf e fact hat the cost will de such ' gher,

1 12 1Y take ~ome varre $a gt the alr ~f tha TR {twy mets rear
100 permone). 1 am T3 4n partieniar, taal the industrialization of the
snafactes s 57 t e (e T 4 T, In Aasme Aevels 1rg countries weoul’ bhe -
QLT s vt Sacmupe 1L ¢ necess Y Yo 1acers laree aprunt o’
- )RO7 ‘2mAI’ Wil e profictica. 1 sr af aninien that the prosotisn

2 the B type (~arunisy “ievtng be rosermcapded f'rat, ‘o some crnntries

though there ie & qureti a o/ ~ualatecance » {th low cost in the site whers

‘lere 1s no vover eurplv - .inp.
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3. )l. The a: o -.e:° > a. .f televialcu receivers depende 210t only on

trorsrufict Lz e L thurs wt 8len 2o rarioue other faclors, such ee
‘accerctal St sl cwinteri sut o D oviog ant e develcnmental

vase of the Troat ckiunz oininet y of too toarTy in questiorn and eo

“aren. Loarp oren dlam e, thes Tar., Lo yuasti.n o aont of telavislon
recatzere wi .. uf taring into crnsliterall v these factors. FHowever
aceorddng ta ouT oresicaze, Y- Y anowe the velation in Jupan between

tie trencg of vopwa.-itati n of televialou recelvore and that of thetr
rrices. As can te geen iTroz $aie Meure, atont (f yaars ago vhen the
“elovimlon btrentereting started ‘r Janan, *he -~ricaa -f the televialon
~acelvers wa- toreraly adgh, Yecauss th. mamufa tnring techniques wus still
ir. the es:ly .3re of devdlop~rrt and nlsn “ecaus: the mee« production

3 tem tad no v e escs>ltored. lac urn e the talevislon recelvare
vele psYe An” wre ot wrlized ir Japen, the nrod atinr svster was astad-
i'sned sn e T s taw g ;A e orice waa mediced bty aroroximtely one
Falf ‘n five cure, J0tei tra | howevir, tv.e pnre T reiuctionr of cos?
Cialee;od ey TRY 0 4t tack e cer vears for the prics tr core down
Tv apnother “.1{, [ 2.4 anperaw *nAt (me ririca of television rocelvers

ne Alrogt Teiche! it totuom, I'th the :Temt iaDrovesent, “owever, mAds
f{a the perfor=aprte 0f the velevisinn recelvers. particularly in the sta-

Mty, relinility aznd an force tha telavising receivers o today are
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Yy £ov the better 'r [anlity thar %ronme £ ihe Aurs when television

brosdensting Mc a..rted to Jujan  Wheos ve cotu.ra tte peforrance
~ovdred tor ‘r ki - 1o dreiy fapoct %ot oo lov oet T rocelvar with the
typical performapce 2 tne Lo ¥ ion cecelvere o 11 Lov in Japaness
ek, we FInd tuw.’ Ticgs fessizare e o Fha roguisean reationed in the

SC1E dref-.

3.2. We have a'idled *ie wili—ctsie tel-wisinn recelvers sold on
{he Jupanerss rar<e; from the vimpoint trat the wost deairable type for
group viewing in a region vhers no cnT-r 29 plectrictty io availahble
would be tha nae cpith mintmuz at’ure re% and minimd power consnmption
witt a fairl; larse ecrean, Ac 8 Torad we anve cmadi bar almeat all
a3liG-atete televiatn r.reivera with ¢ OC inch clasa pictire tubes are
£ amfacturel v omev.s . Vo fastw org o 1l henst thmy are 3c deelones
Re tn be uecd wit: oo meseirl maverlines,  Fut 1s woild 20t be diftacultl
to 1m0 Afy tnoreceive g ir tite thexr orer.ilve with 3at yetios.

Se 3. A, ‘o e 7alntionn “¢.we<h Jur ucreen sizs and ‘he price, tha
cogt of the telesis a1 ~or nvor my te con-'dered ap largely dependent o
the gize of *he >'cture tune, hecarra *t - ~oat of pletnre tuve &cconte
for a large partion Lo tht xerufachturing oest of & telnvialon recal ver.

Aa 81 exam:Ies to arow such altaanicn, we have give 1n the Maure
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2. the relations tetween the picture Bizes and the average prices of stan-
3ard products froc aeveral TV roceiver mamfacturere, Altrousi the rrice
of plecture tute largely depenia ~n the Juartity in demand, the manufacsurlng
techniqur for a larrser piotu~e m2rno Ya in sary asrecta wore A1fficult than
that for the gmaller modela, Counseiuentl the production cost n: the
former is hisher ag compared with that f t-e iatter. Fur ¢ ts reas-n,
ever if a TV recelver with large plcture pcreen my he desiratle for group
vieving, it would not he advantagecun fr.r the viewpolnt of cost from

the Mgure 2, ¥you will sae that the cost of two sats »f 23-inch recelvers

more than sovers tha'! of three 17-inch type sets.

3.4. As a method of recelving TV signals in a region where no commercial
electricity 1o avuilable, we can susgest & model comdining a s2114 state T¥
recelver an' “atterv and DC zenerator (or AC generitor and :'‘ar. “Marger;.
T™is ia shuwn in Pig. 3, Regar-ingz this modei, et .p apsure that the
power congumption of the 30lid-ptare TV recelver ¢f li-inrh cliss picture
size is AW, and that 247 eource ( two 12V car tatteries are connected in
weriee, 14 used. Then, as tils willi res:l" in surrent drain»’ 2 5A, 1t
wouid bo vorsivle, with the 1ae >f oar battery of SOAE (dlschargins rate
20hrs., to use the TV receiver * houra a day and for 21%mut 7ne week, with
the tutteries of capacity a~ menzionel awve,

Nrtherncre, if u I generator of 24V 20A output is ueed to charge
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Fig. 3 A Medel of TV Receplien in Villages
(Reggrodnced ty the courtesy of the FEK)
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the spere battery, s MmNy as 10 to 12 bdatteries (for 4 to 51V receivers)
can easily be charge at a time. Therefors, if the charging of datteries
1g¢ 4one twice a week, i1t would pht ‘nvolve too mich work to charge the
batteries for 10 TV receivers.

The "a"le 2 shows the estimate of in‘tial cost nnd running cost
(not including freight rharge, imrort Auty, {netallation costs, etc.) for

such & -odol facility as described abdbove.
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Corst Eetimation of Model Facilities

for TV Recepticn in the Villages

(Reproduced bty courteasy of the NHK)

tnitial Cost Quantity Cost
20 Type Solid-state
TV Receiver 941+ 1,700U8$ at 170US$
Car Battery 1842* 500 at 25
DC Generator {24V, 204) 1 270
Total 2,470U8¢%

Annual Running Cost (6-year depreciation)

el (1800 litres)

Maintenance ‘10% of initial

Coat)

Dspreciation (5-year)

280.00US$

250.00

500.00

Total per year

per month

1,030,000S$ (114.5 dollars per set)

86.00U0S$ (10 dollars per set)
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ITI.  TRAINING

1. Special attentisn should be given to the training of persounnsies

for radio industries both for tranem‘tting and receivias fac’lities.

Although all develiping ~wuniries hav¢ chelr training facilities
themselves, 1: migh. be advantacecis ‘or them to send sxperts abroad, or
recelve experts !ror foreisn countries to cope wita the rapid growth of
radio techniques in other countries.

Japansse axperts have been sent atroad or receivel many students
‘rom developins ccuntriee cn government or srganization “asis. The experta
were sent to gsore developing countries 7or the purpnse of contributing to
radio industries, e,z., technical assistance thrrough the ITU, surveyer tears
for planning the 7V network project nf some countries, training of techni-
cians, etc , and accepted persrnnels for the pumprge of atten‘ing training

courges, o.g., TV eugineering course, TV Broadcasting managerent cou.:, eic..

2. It oight eerve as A reference that T™e 3Radio Pngineering Asscc!-
atlon has been carrying out the axam‘nation, qualifyincs the televigion (i.-
cluding recen:lv the color TV receivers) serviceman, for the purpose of
orotecting corsumers, throughout the country, sinrce 122, and ateut 26,00
certificates have iilread” veen Awartel. T e ~=rtifiad perscc-ele are [
adopte: by meveral radio ~anufacturery or %Ly sales storp all sver the '

country. Irn addition %o the r=rtificate, an ‘dentifteatinr car’, showine




certification nurber and ™rotagra~h ‘a {gsued too, to those as: {t,.t0 show

individuality in case of necessity.









