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1.0 INTROMICT: N

Taocorparisen with the problem f » oviding ratto in
non-eloectri’iea area:, the arrespording ‘oLlev. Lior probl em
is many timc: more daiff it e T T L o TO0 tath

, DY
increasing ceplacement ¢ tro vhive L. otae trano Lor oA e
demand for portatlc recetver. v the lidu v al. euantrtesn
have resulted 'n the large sca.e produc®.on o' oortabie rad'o
recelvers whicn can be aperated witr a very senszitive u'it tr
aerial for .¢ (ong 1* haltl & vear 7 e.on Moo 10D a ©W “he
flashlight batteries, Jince such reosfvers .an (e uned
anywhere in tne werlc where s gnals of the regquired strengths
can be established, the problem ot “att'sfyiag the raguire
ments of the non-eiectrified develojping ountrie ¢ reduced
to one of assembling a :tandard type :f trans:stnr receiver

in a suitabdble form.

The case of the televisinn recetiver {+, however, quite
different. In the first place, whereas the power required
to operate a loudspeaker whilch can ie neard Ly puite a large
community can oe i wali o. .ess, the pawer reguired to apecate
a picture tube requires many v (tts, *he wotual amount depend
ing on the size of the tube. As 8 result, ever. 't the carne

of an all-transistor televistion set, only + comparatively
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faoell pirture, cantble of beirg reer by less than ten people
ceen fer genersl cleving purposas, can be cbtained from a
relatively large and expens.ve primery bottery. Thi: means
tl.at for !arger andiences necessitating comnaratively large
creturas, an ovtor ot 2lecs
sn an eloctrifier area tllc regulrsment ereates no problen
Lecauss televiclou recelvers dezigned to operat: frem a mains
supply are rosadily avaliobhle. p to il'e present, these
yeceivers rave been of bLne ali-valve type tecauce It 1s more
«conomical to iuxe thew so than to use transisilors. As there
is no demand .or recelvers of the size suttable for a fairly
lerge auvdience to operate o hier then from the malins, a signi-
ticant replacement of wvalves by tronsistors in velevision

cets used in iadustrialised reglons will take rlace only when,
for the same specificcilon, an all-trensistor television set
using a larger picture tube can te medo for, rcar cnough, the

same cost as an all-valve one.

In the case of a non-electrified region, however, where
the power supply to the television receiver has to be provided
as part of the installation, the economlc considerations which
decide the 1issue between the zil-valve and the all-transistor
rceceiver can well result in i different conclusion from the
one reached 1in an electrified area,. In non-electrified areas
the deciding factors, in addition to the degree of complexity
involved, are the initial cost of the combinatlion of power

supply and television receiver together with the running costs.



As there are no reasons why ecither the aeriel systems or the
television receivers (Le they »li-vaive or all-transistor)
required for non-olectriflied areas should differ irundament-

ally frcn those useo in >iecirifleo area

N

5, Lt 13 the provislon
of the eloctrical sapply tor any chesen receiver which has to
be regarded ac Lhe opeciadl peooblen of these areas. Tt is,
therefore, a siudy of thisz prgolew wnich is the main subject

of this report. On the ~.sswiption that a solution to the
problem 15 a present need, only those supply methods avallable

today in a prectical fore are consldered.

Since no particulsr country or type of commmnity has
been specified, 1t has been nzcessary, insiead of restricting
the report to a study of & few selected rmethods of supplying
pewer, to treat the zubject on iines broad cnough to make
possible the selection of the coasbinetion cf receiver and
povwer supply best ruited to any given cilrcvmstances. It is
visuallied that, althcugihiv theve could be situations in which
the choice 1a vestricied to o single combination, in general
nore than one posciviiity w:ll be suggesieu by the report.

In such zircumscances it 1s assumed that o detailed study will
be made of each possibility 'n trr 1igh* »f the known conditions

before a fira. cholee 1s mace,

It 1< resliced that, even though gquite a number cf
different supply methods are proposed, “here may well be
regions wirere they are all unusable because the degree of skill

required to operate and maintair any one of them will not be
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avallable. Nevertheless. although there is knowledge of very
advanced methods requiring very little skiil (In some cases,
even no skill) to operate tnem, they are not diecucssed in this
report bersusc {t 1 Ualil to b2 prowaturs to do so before any
of them ha: been produced ‘n a form wnich could he considered

practical for the supply »f power (o o tzlevision receiver,

In order Lo make passible a comparlison of the different

possibilitdes deseribed tn the report, It has been necessary

to meke an cstimate of both the prices of the vorlous items

of equipment involved and the annmal charges wnich have to be
incurred to wainteir the power supply. re nquipment prices,

1though queiea in U.S. dollars, have been derived, in the
mein, from Oritish sources. bSirce, wlthout knowing either

Lhie actual suppliers of the items concerned or the quantities
T3 be purchased, 1t 12 not posnible Lo know the trade terms

an which the good:s can he obiained, the nrices quoted are based

on current iist prices.

As Tar as the annual charges are concerned, since
there is no knowledge of the reglon wiiere a receiver will be
installed, thoe nature of its pepulation, or the number of
viewing hours, *{ ha< not been puesible to do wore than guess
the likely expend!ture on <uch iteas os fuel., transport,
labour and annual deprecictien (tixed by “he expected life of

the itens o ~cauipmoent conprising the instailation).

It is realised that there will be differences between
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the estimated costs and those which will be established for

a known set of circunstances. Nevertheless, it is hoped
that although such differences will modify the costs given in
the report for the individual cases, they will not aiter

materially conclusions based on relative costs.

2.0 PICTURE S1ZE
Before a decision can be made regarding the form which
the power supply should take,
(a) the size of the recetiver necessary to meet the demands
of the community in question and
(b) the power required to operate this receiver,
must be established. As a first step, therefore, it is

necessary to examine the way in which these quantities can be

evaluated,

The size of the community which can be served by a
single television receiver is directly proportional to the
area of the picture tube face. In 21l modern receivers the
shapu or thi: face is rectang:lar, und the leagth of tne
diagonal can bLe teken as e measure of tie size of ihe picture.
For a given size, the number of possible viewers |s determined
by the maximum angle of view and the furthest distance from
the recelver for which the picture is still acceptable. The
relationship between these two quantities and the number of

viewers (n) 1s shown in Fig.l to be given by
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n = wx9< g —%5 .
a 1 ’

where d = view.ag aistance,
8 = viewlng angle,
and a *~ area allotted to each viewer.

Tests made witii a 7" pleture tube indicate that, tor general
viewing purposes, possible values for 4 end © ara 30 ft. and
500, respectively. On the assumption that 5 sq. ft. is
aliotted to eaclh viswer, the correspording value for n is 155,
As some plices will be lost immediately in front of the
recelver, the number of viewers whicn can be placed around a
23" recelver will be taken as 156 in further calculations.

It is realised tnat this number wijl not alwave be achievable
because, in =« pg!ven situation, the actual size of audience
possible will depend on the smount of ambient light falling

on the tube tuce, the height above the grocund of the picture,
the degree of fine detail NOoIMaily expacted to he seen, and
the way in which the viewers are packed. For example, if

the recelver 13 regulred tor teaching purposes (as opposed

to general viewing), 1t would not be practical to have elther
& viewine distence exceeding 20 ft., =« viewing angle cxceeding
40°, or an area sllocation per viewer of as little as 5 sq. ft,
Ir fact, 1t {s probably unrealistic to assume *hat an audience

o’ more than 30 people can be gathered around & 23" receiver

for educational purposes.

It 13 assumed that the loudspeaker 1s placed either in
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the receiver =nbinet itse it or eXternally so as to fsce the

audiencn, and that ne Power supplied 1o it provides adequate

~

audlo output tor the numdber of reople prescnt,,

As the value of (n) 1s @4 ren ci¥ proporiional to the
area of the pictura tube, the mamber or viewers corresponaing

to any picture tabe s!gze (8" an be ealculated rom the

relationship
n = lSl‘)(%;)“ » Yor general viewing,
A
and n = 30(:;?; » for odusatioral viewling.

Table 1 gives the number of viewers corresponding to most of

the tube cizes normally manufuctured for the domestic market.

Tabl~ 2

[T Nusber of Viewers
Tube S1ze b JUZCPT OZ Tiewers
i e fonu‘*l_ i ..duc.at_ion_nj
5:1 '_,'f i 7
| i
G 3 <3 i 5 {
13 | 34 ' 7
160 . 70 L4
19" ] 102 : 20
‘ 1}
]
23 i 150 ¢ A0
l' " 3 5[-’
J
SR T N




3,0 TUE_POVER REQUIRED

Once the size of tubte required fer a given audience
lins Leen ectebhlished, the power reauired to operate the
selevislion recelvasr cguipped wilip such a tube can be evaluated.
Tor a2 civen type f reccelver (that ie, ali-valve or all-
tyansisior;, the power censumption depends on the size of
tie tube and its cnsrasteristice, the audls oatpul und the
cupply veltage. “or othe ol *rensister recelver, Table 2
gives the slze of tibe cxperted to be found in practice to

corrospond to the varloss consurnptions indlcated.

dable 2

dovwer Tube 1
|___ Consumption __blze
Up tn 5 waitls s
1C watts gn
15 watis 1"
25 waits Len
30 watts Lo
IF wpits kN
40 wats 25"
b e e e e < e I S U

1 such recelvers, *he presopt nractice {s to have a supply
valtage of 17 velts D.0 because
(¢) A stendard .esd-zcic car type bettery can he used.

(b) 1t is a c.nvenlent voltage for most of the circuits.
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There is a possibility, hevreve~, that, i tne future, trans-
istors "' be devaloprd oo glve reavtsy angwer fos th
larger pir* re ‘ub-. £237 an? alave) ity ¢ rappiy voltage

£2x 32 volte,

For <onmparisosn Farpssen, 1% shovld de rnoted that the

gensumption of » 230 4l pive FeCeiver ts asout 150 watts,
narially obtained from o 200,760 vail supTly. The con-
sumption of an 117 ui,-viive r.ceiver for the same supply is
about 80 watts. This 135 alout the smillest size for the

present-day all-valve roceivar,

From Table 1 lhe minimum tube sfre cesl be established
for a given :rommmity of less chan 200 peovle (or 40 for
teaching purposes). The actual tube 4lze chosen nearest to

this sininun will cepend on {2) fie acoromi:s of the total

installation * and {(b) the ad.anteges 1o oo galned bty having

a recelver size vhiag 12 or w41 he Tennacturer in large

Juantities in {nductpia: iged Teplon:., these aldvantages are ;-

TR M e i St it 58 - e . s . oD o S

¥ For example, alt:.cugh %h- aearenc size for Lwd viewers is

19", 1t does not auteme..c: i Yolol'ew fthat this 15 the
best choice ecoromical 'y, T s pecavse, in nractice,
the only reatisable <avin, 1n tre wWerall costs compared
with a 25" receiver 1ie, v 1. HfYeroree in cost
between the twn racelver:. An thi= (A1 fererce {s of the

N

crder or iUF (abuut ) llars for n 401 -vialve “uCBiVQP),

the saviry may no’ ve cowu,dezeu sariciant to Justify the
loss of a potentlal 50 viewver
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(1) Such a receiver 41l be cheuper tran one far which the
demand is relatively smull or which h:=c to be developed

specially for nun-elec'ritled 2veys.

(2) The Supply ol ¢purer and maintensnce will be mach
eacicer and <ieaper ‘or a2 vecelver prodnced jr large

quantities,

(3) The manufacture of : siandard iype of receiver either
in part or as a whole willL be mucnh eacicr to undertake
in the developing crunir!es because they will pe able
to build on cxperience gained in the irdustriali sed

countries.

The choosing of a recsiver which 1s basically of a
standara type should not be difftcult because, as there is no
reason wiy tne characterisiics, or the strength of the signals
to be received, or the picture quaiity vequired, should not be
the same in a developing country &3 in an industrlialised one,
the specification o tae recejver, wheoter 1% s all-valve or
all-transtsvor, will le tasically *h¢ -~ame in Loth cases.

It may not, however, be nessibe to have identical receivers

for both reglons tor the two follcwing reascas @ -

(1) The receiver vied in the developing comtry will
probably huve Lo cope w'ih the difficult.es arising
from tre heat, lmidity andg »ossible damage by ‘nsects

of tropileal regions. The ways in which *thoese

difficultles can be overcome are well Known, and, in
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fact, there are toduy many all-valve television receivers
operating succersfuliy in tropical countries. 1though,
up to the prasent, crugarativelry few all-trancsistor
television receivers ozict in tropicu: eountries,

there i no ressor ¥y, trovided the correct steps are
teken 1.. tiie “2esign. suon reca2ivacs will not function

as saticfactorily in the tropics as the all-valve

receiver,

(2) As the receivers *n the developing countries will be
used for community viewing, the folliowing additional
points could arise - -

(2) The sudioc output obtained from a standard 23"
recelver; although adequate for domestic viewing,
mizght nnt be sufticient for larger audiences.

(b) Some arrangement for tilting the recelver could
assist in the ach:evement of the best viewing
conditions.

(e) To avoid poscible tampering with the controls,

lockabie doors might have to be fitted to the

cabinet.

Recelvers fitted with tubes of all the sizes listed in

Table 1 are marufectured in the industrizlised countries, the

most popular one being an all-valve receiver using a 23" tube.
i At the present time, g corresponding 23* all-transistor

receivear would bo at leass 50% more expensive. It 1s visual-

1sed, however, that the rise in the production of the necessary
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transistors winich will take plzce in the coming years will
result in the all-trans: sior receiver costing no move +than
the corresponuing =13 -»=lve bty aboual 1971, it is not known
exactly what the price difterente will be in tna intervening
ycars, bui 1t !s expectea that 't will feil t . the order of
308 by about 1968.  Althrugh the prasont price dirference
does not jus=iiy itre manufacture of the lavier sized all-
transistor recelvars 3o large quent'.ies, some maauiacturers
are already producing, nnd olhers cro javelopivig Tor production,
such all-transi..or maceivers ‘n oruer tn galn the experience

necessary ‘or ful'-ceaie production later cil.

In the ‘ollowing, 1: wiil be escumed that, to begin
with, there is a frec choice between the all-valve and the
all-transistor receiver. farther, in ctder to simplify the
argument, it wili proceed cn tne ascumption that tre size of
communitiy demands a Lubhe size Iln the nelghbourhoeod ol Z3n,

It is assumed that, if in actual ract the comwmuni’y corresponds
to one of tre olher tube s!zes tisted in Table L, there will
be no difficultly ir azéapting the corclusions to the »ize in
question. The probiem of larger cormunities (above say 200
for general viewing or 40 for sducalicnui viewing) is examined
separately 1in section 9.0

The decicion wheither the 253" receiver should be all-
valve or all-transictor hes to be deferred until the economics
of the individusl power supply possitilities for each type of

receiver has heen studiad. This 3s carried out in tue
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discussions wauich follow.

5.0 FPOMEL JUPPLY CONSEOSWAY TON 3
The proceat wr, o ways v v’ ¢l power cotli oo made

availebl:, v 4 opooet o a Tl tor ppiying Leleviston

recelvers noron-cloolrolbag arees. tal faue che Dsllowing

i

sategories.

(a) From ¢ orirary attery, ston tatiorlier are expendabie

vecmse vhe v utiy e alsenn rped,

{(b) From i ~econinvy Mottery, o danse Lattarlen are

reversihle v actis ) thot (¢ *taey ar te charged and

dicchergea, ‘ney onr have & rele loely o jong life.

(c) From & venerat,l vlov. ov a

AT Ve,

(d) From s ~oosbhoaction or o, pnan oo

As tre maatnon poaer o wolon LU prectienl Lo derive
from & standaia “y'e . promary batver, {: (e.. than “ watts,
such a4 power .ource - noraeliiy conl'lned to telovision sets
fitted vit: picuuse tubes et oy ce'i . " ip ~fze.

So long as the su,.ply oliap2 coue. not wxceed 24 volts,
the secondary Latiery enn pro.de prroctical and economic
answer Lo meet ‘hie cover constmytion neads o aay television
receiver ¢f the ull tron. Lator /pe. Alithough it 1¢ not

impossidle tu meel the nower requirements of an all-valve
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feceiver by using secondary hatterier, su'n a selution would
nct L 2 practical pronositic.. This [ becouse the required
200 voite weuld rave g te Chinina Dyovetng 2ither o large
rizabor of ralutively ow varasliy 1z so't nacterics aleone or

#u 12 voll buttery of very jzrge cupaglt oy oviarating scns fom

+ 4

T oveltare converdor, Pven 18, an o elt e

, L, the nevessary

charg ng ard mainternaooo areangenents eowld be nade, calou-
Tatioas o the type carered oot 'n orhe cliowing sections
would show thut the comparetive:y higu jnitini oxpenditures
and annual charges Involved make both metioas unscceptable

ecenomically.

There are many different types of recnargeable batteries
cvallable, each with 1tz own speclal Teatures. The one most
frequently found in gereral use i3 the lead acid cor battery
type. Although other varietics such a. nickel ~admiun,
silver-cadimium, mangstese-zine -l siiver-zinc are, in generni,
lighter, more robust and of Jonger 1ife *hin leuad - acld
batteries of the same capaclty, tieiruse is normally conflaed
to ibose instapces where a cost of about 5 to 10 times that

-

of a corresponding leatl-actld battery can be justified.

The generator, when derives by a suitahle priae mover,
does not suffer frem the practical limitations of the secondary
tattery, and there sheu'd be no diffienl.y in suppiving
sufficlent power to meet the demands of any tvpe of television
recuoiver. The type of prime mover most ccruonly met 1s an

englne fuelled bty eilther petiol or 01], and mary applications
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have been found for ths small engine/generator set of the

type required for o teiaviiien recsjver.

noaddition La (hie cupntr of anuwer Ly etiher o second-
ary battery .r ¢ priue rover/ponerator ot oporating alone,
a combilnation of (ne two cam re used io nmect the pover
Trequirenenis of the ali-rraniisrer reoceiver., Pnenibhle
advantages o ucting such a conbipation are discussed in detail

iater on.

Frow what hes been said in Lhe foregoing, it follows
that, whereac 1t iz only practical to Jderive the power cupply
for an all-valve receiver !rom a Frime mover driving »
generator, an ali-tronsistar receiver can., in additlon, derive
its pover froi u secondary Lactery opeveting elther alone or
in combination with a driven generator. In the followling,
the conciderations wiiich govera the chelee of the puder spurce
are examincd iv detall !In connection with the voquirements of

voth 2 3" ail-valve and an al'!-transistor recelver.

The examinatlon 1s intentionally Llimilted to methods
involving items which are well known and have been manufactured
over many year: in largce guantities, ™is is doue because it
1s believed thuat, for the arens under contideration, 1L would
be unwite to contemplate using anpy spparatus which (o) has not

yet bLeen proved, st the loast in industirialis

-+

D

d arezs, to be

“eable under normal domestic condliticne, and

~~

t) cannot yet he

manufactured in relatively large quantities for » reasonable
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price. For these reasons those devices which have been
explored in recent yesrs, mainly in connecuoicn wiih space
vehicles, are censidered 1n thedr nresert ctute of development
to te wasultable lor the vurpuse of providing pover for
telrvision receiver: in ¢eveioping cowiries. Under this
heading l'all sueh ways oi generzting noser oo iborme-esectric

generators, tiernionis ceaverters, fuel cells, zelar energy,

1

ruclear sources and mingneto-hydrodynamic peneratores.

6.0 POWER SUPPLY FOR AN ALL-VALVE HECEIVER

Since the normal power supply ifor an all-valve receliver
1s an siternaiing ~urrent navirg a frequency cf 50 or 60 cycles
per second, the gencrator driven by the prime mever will have
to be an alternator glving an output of not less than 150 watts
at 200,/240 volts and having a frequency of 50 cyeles per second
(or 60 cycles per second). It order that a steady picture
of good yuulity be obtained from the television receiver, it
is ess=ntial that botn the sunply voltage ind the frequency
shorrid remain constant 2 within small tolerances for the
whole of the prog.amme duration. Te azhieve this the prime
mover must be powerful enough to drive the generator at &,
near enough, constent spead for possibly muny hours irres-
spactive of possible load fluctuations, and the generator must
have sufficlent recerves of power to provide a constant
output at sll Limes, There are many smaii petro! eng.ne/
alterrator =ets wemifactured in a nunber of countries capable

of meeting these requirements. A typlcal se® uses a 4-stroke
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petrol engine of abont 100 :.c. tagacily coupled o n S00 watt
alternator. Tt 1e fitted wi.h a mechaniesl governor which

autometlically controls the englre spead +nc veans 14 constent
for all ocutputs uv Lo aboul 250 watt o, For Luci. s sel, it

can be expected that -he voltege cutput will not TV by moTa
than 5% and tne froquen:y w. .l .ematu vrotant te o within ore
cycle per second ufter about ten Rizate: troa scarling. The

petrol consumption of the angine under normal running conditions

18 about one pint an hour.

For the low engine powers required to drive che
generator (about 1 b.i.v.) tha petro? engine 135 more suitable
than the diesel. At such low powers the starting character-
istics of the dilesel are not good and the actioca of the fly-~
whes]l would rot be effective snougi to give tho constant gpeed
performance ~{ the smal) petrol engline. Un the other hand,
for powers axceedlng 2 L.n.p.. che diessl sng'ne, in spite of
its higher cost, ray be Iound preferablls tc & petrol engine of
the same power pecausn 1t consumes less of a cheaper fuel and

has a longer iife.

It 1s not possitle to give the exact cost of a petrol
engine/alternator set bsocause this seems to depend or the
manufacturer, It would Ve reanionible, howiver, to assume
that a suitable set can be ohtatned al A& cost of tic¢ same
order a& that of an all-velve recelver. ALiso, the fuel costs
in a given area can bde evilusted on Y when the viewing hours

and the cost of petrul are known. For excmple, tor 15 hours




of viewing each week and petrol at 60 cents per gallon, the

annual fael cost would be, cear esough. “0 acliars. In
addition t~ this mast bhe addei the annual charees {or main-
tenance (snel ss roeploooment of (aulty parts, regalar de-

carbonlsing and clenning) ana for depreciation.

It 1s dirficult to knov what the actual depreciation
charges will be beczuse the Lsoful 1ife of a glvern engine
depends not on’y o Lhe work *t Qs called upon to do but to
a large extent alse on the wiy in wvhicn 1t 1: maintained,

In general, (=) tne neavier thez construction of the angine,
(b) the higher the b.h.n., (c; the lower the spied «nd (d)
the greater the dlameier of the pistons, the longer the 1life
1s 1l1kely to be. On the other hand, as the cost ¢f the
englne has to bte consldered, there wiil have to he accepted
a compromise beltween the engine's life and cosi. For the
type of englne whilch is5 visualized and the cond!{tions under
which 1t is likely to be used, 1t 15 considered unrealistic
to assuma a 1life of wore than three years for o regular
vorking perlod of aboui 1% hours o week. It 15 expected
that after thiece year: the enplre/gencrator will be replaced
as a whole as this wlll probahly be cheaper than the fitting
of a new engire *o the 0l1d genervator. Puarther, in order to
evold possible ~xaggeratlion of the anmmal charges, 1t will
be assumed that the aniuce. depreciation charge includes the
annual maintenance cherges ~s weil. (This assumption will
also be made 1ir. al! subsequent caleulaticns where maintenance

charges are likely tc bLe involvec.)
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For assumed 143t prices of an ~ll-valve 2%" television
receiver and a poirol enginc,alt umnator of '50 dollar. each,

the snnual fuel ~,u7¢, o0 b oy foay esoinate:

’ wrntld

amount tn 53% ol the recefver SR Th- came perconiage

would apply fol trhe .mwusri charpos s well.

Sumnari.ing, the purcoasing price of the all-valve
receiver togelier with 1ts power supply vould be 260 dollars,
and the total annva! cnarge for providing the power would be

120 dollars.

In this and subsequent calcuiation: the annual depre-
clation charge for tle televicsicn recelver itielf fall-valve
as well us all-transistor) 1s !gnored bee: use, e the 1ife
of a television receiver shou.a be mora than five years, the
replacement receiver {and therefore the coct’ will protably
be the same even 1! “he ortginal recalver vwa: an all valve
one. Conrequently, since the anmaal dopreciat'on charpe will
be the same whichever type of recelver 5 tirst inutalled,
this charge wili piay no part in any celonsations made
involving a cemparison of the dliferent jover supply possi-

bilities.

It has been pointed out that, whereas for practical

reasons the power supply possibilities for an all-valve receiver

are confined teo the use of some form of engine/generator set,
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the possibilities for an all-transistor receiver include, in

addition ts wr engine/generster 24, ‘ha use of a 12 volt
battery either by itcerf o in combipaticn with & gonerator

driven by zome Torm of prime mover.

As Tar as the enrine,generstor sot for a 23" all-
trantistor ircaiver 1o concernec, alinsugh the power required
is only abovi ane-guarter of taat Lupplied to o V3T all-valve
receiver, 1t is not adviable to u:e a potral ongine »f lover
capaclty. muds ie becmuse tre petroi englnes normally manu-
factured wWwith cupocities of less i sbout 100 c.2. tenu to
be erratic i operation ond o) comparatively thort life. As
far a. the generator 1 conc:vned, the prices nomnally guoted
for outputs of luss than SN0 watts appear o chow very little
coving compared with ihie price of a H00 watt genarator.
Ltpparentiy, 1L Is the porma! practice to use the same parts for
all small output generators as it does not oeem to pay to
fabricate sperial parts for ihe smellei machiner, Therefore,
the petrol engipe/:ltermator used to supply an all-trancistor
recatver will not di”. = from the ore uset for the ull-valve
receliver except that o o alternator voltsge could be 15 volts
(to produce an output of 17 volts to the recelver) instead of

240 volts.

I+ ic better tc have an olternator rather than a dynamo
because, with efficlent rectificarion and tiitaring, it 1s
vasier tc obtaln both a _ower ripple voituge and a ireedom
from surges from an ailternstor than from & Jynamo. A ripple

o
;

)
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voltage exceeding about 40 mV. on the voltage appliszd to the
transistors i3 likeily to produce piclure dlstortior, ond

relatively hig:. surge voltage: can dowage *he transistors.

As, however, the petpecl consunmption and the annual
costs of the patro!l enginecl tornat,r are the same for an

ail-transiztor “aceiver . “or 1 oatl salve one, *nere would

be no potnt - 2hocsing the “ormer ai'l ihe econemics of

ot

the tronsiste. Loing. @iz Frree maet nearer Yo that, of the
all-vualve receiver thir 1t 4s tkel,s Lu Ba for Lhe nert Cive

years.

Although the use of zn all-*ransictor set cannot, for
the time beiry, be justified when ity power supply 1is derived
from a petrol engine/altemator, 1t doce not necessarily foliow
that none of the ~ther power supply poesibilities can provide
the means of recovering the higher cost of the all-transistor
recelver. In the follovwing, the other posslible supply methods
are analyced in order to determine whother any of them makes
possible the recovery of the addltional cost. For this
purpose the envisaged 19¢8 higher cost percentage of the all-
transistor receiver mentioned 1in section 4.0 will be used.

This 1s given as 30% which, for the assumed price of 180 dollars

for the all-valve receiver, rorresponds, near cnough, to

60 dollars.
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7.1 Pover Supply from Battery Alope

Le the current ropsuanticn ot a 20" all-transistor
receivir irom o Y voil tupply P, mesr encagh, Coamps., #
60 amp.-nour Lattery, for example, will opernte the recelver
for 20 nours Hercce U ¢ cuMolet2ln dlscnlgrd. Af*er this
period tne sattery nes to be rocnurged bofore 1tocan Je used
again. ¢ ar ele teteol cupply ' o with'n reaconalle access
to ‘he nun-eloctrificou arca where tiw olevic on reco ver 18
jr.stolled, a prac.icel Lolatton couid te to have trve hatteries
Af whieh one 5 o uce while uhe otier 10 sway helng charged.
1t 135 not ey *o arress whao the 1ile ¢f & tattery will be
under these conditlons pecaure, »lthough it may he reasonable
to assume that the charging of +he rattery wil. ve carried out
bv an experienccd person, the dlscharging of Lhe battery may
take place withoul proper supervisicn. Also, it is not known
wha' Gamag: wili take place during transportation. In view
of *hese imvonudernbles, 1t is concizered unwise to assume that
each tubttery will last ror more than two years (cosresponding
te each battery belng in actual operation for a total period
of twelve months), which means that each year one of the two
batteries wili have to be replaced. If it 1s assumed that the
average price of a 60 amp.-hour battery is 30 dcllars, then the
initlal battery cost will be 60 doliars and the annual replace-
ment charge will be HU dollars. T¢ ihis charge must be added
the cost of transporting and charging one battery each week,

As neltner the distance from tne electrified area nor the means

of conveyance is wnown, 1t 15 only possiple to calculate what
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ths cost of crensport must neot exceed for this methed of

SupplszAng pawir o joblcy Loe use o an all-tranzistor receiver.

"he caiculation ~sn be mad o ot

Inttial o3t or cLli-toenzi Lop

v

redslier rlur savter!es 40 v 6 = 300 dollars.

Saving oves w1l L lwe recolvep

Plns £otrsl cogle o u, tagneton

6G dollars.

Amnual chizroe (o Lowen SUppls;
I ?

Ly baltery qionn

't

(30 + 52 x) dollars,
where x = transport and snarging cost per journey.

Annuai cliargy Cor oevgine,

eiterratir vmnly = 120 zollars.

For these Charges to te the same, x = 1,73 dollars.

Far a tranenort cost evces ing 1.7% dollars, the annual
cliwrges would start t¢ ezt tnoe the 50 dollars fnitial rost
eaving, and, for example, fav g oact p2r Journey of 3 dollars,
the saving would d{:appcar =f*ar me year, n the otiier hand,
far a cost of 1 dotiar o weell, “Lere woull be, in aadilion to
the initial saving ot GC Goviars, an annua’ caving of 38 dollars

“mmared with the ali-valve- receiver com>' nation.

To make possible subsequunt comparisonc with the other

rethods of supplying power +. an all-transister receiver, it
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will be sssumed that thne cost per journey is 1.7% dollars,

thus making the totel armmuel charge the same a2s for the all-

valve recejver pewer cupolv, tinet le 120 dollars.

It follows tnat the cipacily actually chosen for ‘the
battery in a given situation wi°7 nol neocsyayily be A0 amp.-
houvr, but wil: be deaicded Ly the nunber of viewing hours a
week and the froquency vith vkich the charging cen be carried

out.

When the sree under consideration has no access to an
electrical supply, a means ilor charging the battery must be
provided as part of the installation. A numbter of ways in
which the chatging couid be corried out are discussed in the

followlng su.-cections.

7.1.1 Use ¢l bailery cuargirg s»:l - normal charge
The standard tyone ol charging set consists of a dynamo
arisen oy a gpetro: eacine. The rating of the dynamo
is dectrdec wy the capactiy of the battery to be charged.
For exemplie, for batterics which 'ali within the car

type category,

a 30 wmp. hour hHattary regquire. 0 watts,
a A0 amp. Lour hattery requires 60 watts,

and a 90 amp.-hour bsttery requires 80 watts,




In ali caser tne Laarging time ‘or a Colpleiuty

Alscharged byt ory u er army . cn e o neituny
3

abow 1% heure. AT *oe tiscnnrge corrept o atont
Foamps., tieooroonLr ot e S0 NG G pravos
as the copioity o e hanteny 0 vl y Fermatlos
bainy, resneciively y Auoul LT Yy gt it

followe hat the CLETLL P ol our catlery

will use, per aanun, o pe oo SN ines goncrator (o

Ll

one hait of the “lge rogairec o Gperite an olbovalve
recelvsr. As Lhe enpgine,/generitor will have to

provice a steedy ~harging urrent {or cong pertods,

1t would te acvisatie to mave 4 potrol sngine of
capacity no smaller than that proviied for the all-
valve receiver. Althought the dynamo nay pe » 1ittle
cheaper than the alternstor, trere wiil have o be
supplicd come add!*isnal equipmer:t. to censure that the
battery cun ke netthor overcharge’ nor uwble 1o dfscharge
throughk the vnume. It will be assumnud, thercfore,
that th: cempiote petrnl eng.ne/dynal s set ccsts the
same a< the je*rol e inv uaiternstor set, that !s,

180 aollars, O the othel hand, we “ao former will be
usel only for half of the tim- per annum as the latter,
the corresponding snnual “uel ccs+ - wnd depreciztion
charge: will bte halved. that te, 30 dollars for each.
Further, as the tattery and ‘he chargier will be on the
same Spot, the usttery could te chavged as frequently
as was found convenent. Therefore, 't should not he

necessary to nhave two batteries, although it may be
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advisable to asswne thet the 1ife of this single
battery will not b= more tnon one vear becaucs 1t 1s
not known how catetuiis e brttory wliit te charged.

If the price of a 0 amp. -tour batrery e taken to pe

36 doldars, toen S tootal crnucl chnorge becomes 30

dollars, whisch s 24 0 Liove ooy srpum s than for
the ali-valve pore.vet Sz the woual tncttal cost

of the 2ll-transt tor »ereiver pias chargee plus batter
is 240 + B0 ¢« *r  45F doliuss, which 13w dollars
more than the "5 dallisre for the oil-valve raceiver
combination, {t wil! tuke four years before thils
difference can b2 recoverel. Thers ure certain advan-
tage: %o bo taker intc arcount in the comparison of the
toregoinyg supply arrangement> wirh thuse for the all-

valve recelver. These ape

(1) If the enp'nc/pen rator were to fali, the recelver

couia be kept in oreration for about Lwe weeks by

the baltery aione.

(2) As the engine/gencrator wuuld not Le running while
the recelver (o in operation, it would not be
necessary to puard against either electrical inter-
ference or nolse distarbances crestet by the petrol

engine.

(3) No electriczl filtering would be necessary to ensure

the stabllity of the picture,




7.1.2

7.1.3

</

Use of hutloiy wirpons seu - ~A50_CNHTEE
Mot ol oF L CRL LR Y et

The fast metiod of buttery chareing involves supplying
the botters s 010 14y o . wlag corrent meny

times hicher thv o 1oa poyvps ) sharsing current apd Lthen,
after sn hour Lo ns. oL Jenop i the gorosl charging
fer four .uiu-s. Taorthiooc ey can L vompletely
recharyed Ju cdout iy Lous Tit the cree of the

80 amp.-hsus b ! Lalt, thnrctute, tho petps, sonsumprion
and the runing tis uld e te.gee! Loabout two/f1fths
ol thiu vien fne w4 eYY .l ehrrged norms] ly . Infeort
unately, Tast CrierEg'nyg 1s now o aticac Ltive as this
calculation suggent . because, cince Lhis method of
charging requtres ruiher carefnl control, 1t {is usual

to carry it ot Ly meaas of an sqvdoment special Ly
designed for this purpose costins aboat, 290 dollars.
Although this typa of equipinent, Is very robust and can
he expected to ave 4 itfe of ten jears, a calculation
made on the saw: linns sy £ o nae earrded out in section
7-1.1 showe thet the recovery period would be lncreased

to about eight years.

Use of pecal generator

During the jast var, in those situations where neither
fuel nor noima, bs Liery charging tacilities were

availeble, a pedal generator previded a method for

charging batteries and tor Jperuting small “ransmitters.
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¥lg. ¥ chows ¢ photograpl of one of these pedal gener-

atoars, Tnotht s aac YN ioo tu rasointtone ol the vedals

ares shepped ap o e taole cenpinnr tooratale s JVN&GMo

RS L ARV We D wovee s s supplying
oy Sloleny nover o oun T orap.-.ert sadterys.  In
th case op e soae ol ton croeiver ) the meithod of

pe ataeos wondd beotootan bne veosivaer ivoa 2 7y aup.-bour
Lty Ton omi Dot i ooand e e oo iarge b Li:fore

P ( COE T TEFATS ) PN St oo wecon e churps the battery
dontls be wrnpiozimetel s the coe oo the durnuion of the
cngedian. Possitly, the jodei somec or enusd he worked
by a team of boys, each cnr pedaliing fur, say, 50
wioutes, T4 Lo pescoonable o osuppens that oa pedal
generator mrie in cutlictent quuntirties will nou ost
pore Lootaoa wat oy corvearooer Svh, chatoin 1850 dollars.
Aiso U ocon o te erncoted 1o e sobust onough 1o have a
11t of 2t iovst ten yenro, Yoihe price of o 30 amp.-
rour pattery 1s sosumes 'o be U0 dollavs, tac total
initial coqt o311 Lo by Goller , whoch Us 0 dollars
more then the all-v iive racelver comdbdnntion. rs, as
berore, the battery 1it: 1., tiken o be one yesr, the
annual cnargss wiil be 2 da9liurs pius ohe payment made
to the bors. Here agadn. o oin the cacse of tie transport
costs dealtl with in sectin 7.7, i6 18 oniy wocsible

to caleculste what the paymer chould mnov exceed Uor
tnle method to comuzte al sil favourally wiih the all-
velve crombinntion whose anuuel charge is 00 dolliars,

v,y example, I'cr a payment of ¢ cents an hour, and an
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annual viewing period of 7%0 hours, the total annual

charge wouud Le 33 + 60 98 Wellgps, Tt would
mean tnat 14 wou'c file Ltout our csears bortgre tl
8 dollars diftovercs I it int saad aygla teorecoserod
It foilovs tnat any rayment bogona YUooontr an lcur

would make the ure ot the nedal genelanor incre: asingly

lese atiructl je,

For lhie surnoase of meiag seLsouent somparisons, 1t

WILL be ossuizenr 1hat the pajment 1. @ conts an baur.

7.2 Power Sunply from Comblra -
Battery and Driven Sener it

on oot
2N

After *be examinction o a nuuber of wavs in which
elther a driven generator o1 a cattery coald Lo used saparately,
there remain 1o be considaered POSSIN e combinations of 2

driven generator and u by ttery.

When a battery !v used in combination with a generator
1t 1s said to be "floating" while vhe receiver i: in oprration,
and {n the ideal =ltuation *herve is compiete valance vetwern
the charging and discherging curreantz, in practice, however,
there 15 a possibility of the batter, becominy overcharged,
and arrangements have to be made tc 1imit the charging current
when the battery reacres o charged condltion. This si‘uztion

can alsc arise if tae generator 1s able to charge~ the ba‘tery

when the receiver is not in operation.
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A further precaution which has to be taken is to
prevent the possiipility of the battery discharging itself
through the genmerctar if the primz mover stopo.

As the power reoguired troa *he geperater daes ot have
to exceea tre psw-r concumpiion oi the rocelver, a 50 watt
output should be -dcgnuate, "hi capectty of the battery
cshould be esuffirlent to ma‘nurin tie recciver supply during
perlod: of peusiul- fallare of the generater ciutput, otherwlse
1t can be as smail as 10 :oapsictent with robustness and

reasmable 1ifc,

teo the recaiver youlu not be completely dependent on
the 2riven gencrator for iis operation, it 1s possible to
visuniise, in o wition to o generstor which can function
continuousiy wnile the receiver i35 working, one vhich may

have Lo be discoertintous in 1ts operation.

The tve pessibiiities are examined separately below.

7.2.1 Continuously driven geurratel
Fundamental.y, 'he operxtion of the charging set
discussad '‘n sceetion Y.i.1 1s the same whether the
battery to being charred or floated. In fact, the
only dif“erence s ihat, wheress the time for which
the petrsl englue would nave to functlon can be made

less thun the operating time of the recelver when a
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battery of ‘he approprista ocrpaelty o charged separ-
avely, i Lo vy we Vier Sove when ui batiery s
floating beeouse syon. L O YRS U SO tne
vite tic jonelver o pars Lo, S regelc, Rpe

petrel conswiption e whe s SAESTC vaula Le ono

lees thay 4 R R AT I 5% S SRS S B S W tasde when
1 P | e e e e - . . e i R R . ~ 1 “
1-1.1:,. 7O vt al .(.‘nl..r. b PR B \ LYy, Tt oy

rnator L},;.')I‘:H,llm_; aionc. FUREE R y choro s ¢, woild
be slizatly icas faveurabis oonaomtonily Lian then
there i3 no Tloating Latteny, $U brs 0ne pansible
aaventuse inp thet, <ven Gith o 0 amp.oncur battery,

the recoeive:r ~ayig he opetaied -y she botter; clone

for a few d. vy 10 ye seliul enming (uilead. Al zu,

In compaviLen with the ilfe of = Lattery shich unidergoes
A coargin o yea S T CYCle, “hia Jlfe f g

floating 0ulhery cnotld e relotively long, pernaps

four years. This is tonsase

a) Thera is wmusi leas eongor of the filontive batter
3 L8

being wichandled,

(b) Even under normal operutd g conditions, floating
a8 battery ijncreasc. ite ife cosparea with cycle

. operation,

A form of driven generater which cronnod alvays function
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continuously is the wind-driven one.¥ Such generators
are ‘vill used for LUlghting snd botlery charging in a
few situntions whore socoss to » main olectrisd oy

ST ply 1e net pousiblie, Tne chiief disadvantage i
"hat socelh e genersiur does unot vrovide any power until
‘e wind veloclty excerdr a cestsln mintmum velue
fetermined by the dosion. it fo’llaws that the lower

thic value oum be pads the more ef fective the wind-

eneTEoel becoamas. Por pewer: of the crder of

cuLiuer
30 vact: the nomed gracisee ts to have a wind-driven
dynamo which start: to charge the =atuvery when the

viind speelds exceed stout LL m.p.o . This comparatively
high minimum velocity is Jda2 to the fact that. oving

to the abisence of <al:able permancnt magnet 3teels,$
elactro-mm gnets are used for the poles. Az a result,
the neces:ry excliiing ~urrent for the dynamo ic an
Importernt .cure: of losos It 3e pessible, however,
to destgn ¢ swill Jlrtesmecor witn pemencant-maguct
proles3, &ne sorme prelimivecy iovestigoticns which have
heen made indicote the pessibility of designing a

-

v-. o 2riven altormator vhich will start to charge a

® The water-drlven gerarator 1s not discussaed because
ts possillie use av s meanc of supplying power to
a televislon receiver 1s regarded as scmewhet limited.
In any ca=e, hasicslly, 1t operates in the samz way
as a wind-driven genecctor.

® Recen! experiments with ferrvoxeure could change this
Jlteation.
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battery wnen the wing speed exceeds about 4 m.p.h.

In Fig. 3 are shown tvd marves corresponilng, respect-
ively, to the Tesults obtalned with a notmel Ltype of
vind-driven \iyurng and with o model uiing an alter-
nator, Thesae surves chogw “iear Ly th o improvoaent in
perfornance schieved wien tie velcelity 15 low by

replacing ihe dvrimg vIth ar aiternntoop,

The output i ti.e alternator unulg Le Tecti{iod to
obtain the necessary dlirect current for the f{loating

of the battery.

It is nomal Ppractice to fit & wind-driven generator
with a governor winich automaticaily controls the
generatlor output and enables the plant to run at

normal cutputs in wipce oI higa valoeiy,

The wind-drfv;. elternc tor would b nowited cn a mast
having a Le.ght aependent cn the iocn” wiad conditions.
A normal average nelyat cyuld re extecrted Lo ke 25/70
feet. There might not novmaliy oe compiete treedom of
choice :or Lhe Siting Hf the mast vecause, 1f the
distance tetween the generator ang the battery 1s very

long, the lose of power in the cable connecting them

can Lecome ex:essive,

It 15 estimated that, for rcasonable quantities, the
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cost of the wind-driven alternator, iiciuding mast

and instalia‘ton, =ould be about 60 2uliarsz. Although
this is absut fwice the cost of a retr:i engine/dynamo,
there 1 the {sct *hat *he 11fe of lne inctellution
should ta =t i=east ten years, uwuring which parlcd there
need be no olher maintrnsnce than the regreasing of the

bearings.

T4 would be an advantage for the wind driven generator

to be copnected peruancntly c¢c & 30 amp.-hour battery
because, even hy (t.elf, -uch 4 batllery Jould be

capable of sperating *he television recelver for about

30 hours. Thts would mean that, even if wind velocitlies
above the minlmum were nct achieved for a continuous
perind of about two weeks, viewlng could still take

place.

As the battery would probably be floating for a large
part of its life, It is reasonable to expect a life of
at least twice as long 25 when it Is being alternately
charged and discharged. If, therefore, two years is
taken z¢ the battery 11fe, the annual charge for the

pattery would become 18 acllers.

The econoaics of the wind-diiven generator method of
supply for tne all-transistor receiver as compared

with those of th¢: all-valve receiver combination can
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be evaluated as follows, The initial cost 5f Lhe
former (msde uy of receiver plus goneraior plus battery)
1s 6365 doliars, whilah g 7 dn N lara ynee

! “ 1 G

Jhak the all-
valve comblnation, The onnv Cherges, vaned an g

ten yenr's 1!ie “or the HKETL6T ona 2 twe year's life
for the pattory, will br LIS (T “iving a soving of
66 dollars berarwum ovar the 41l .o conbination.
In four jyerrs, thep: Fare. tne addilioanl epst of the
wind-driven geners*ov puewer sapply wetiioc wauld be
recovered. The great advantofre ¢f “1is asihod of
obtaining power compired wlth the petic: “tigine,
generator 15 that no fy-) s required anc the mainten-
ance 1 negligitle. Al*nouph a petr~l eng'ne of
sufficient capacity will drfve . seneralor satisfact-
orily enough to meet tre Varlous requi rouents discussed
in the foregoing, 1t will only do so 1v 1+ 14 properly
maintained and handied. A wind-driven generator, on
the other hand, once instulled can be left alone for

many years.

In situations vhere, in addition to the wind-driven
generator being thae only way of obtalning power, tnere
i1s a 11kelinood of very loay reriods of windiess days,
it should be possible to guard agairst Lhis hy having

a pedal gererctor of the tyre descreipes in cection

7.1.7 as a stland-by. It guch siwiations are cunsidered

to be at all l1kely, 1t would be worth wille to explore

whether, as in the case o1 the wind ¥=nerator, tiie use
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of an alternator can resuli in a more effective pedal
generator than wien o d./Neio i3 used. Taerc is no
peint in evaluwiom ine oo0s invsived 1 having Lie
pedal genmTaisT o o Sthus by o Lotavie PUOLS a0 cumed
that tnis ~essurs woou.u bw teker ondy voen there was

Lo alrternztive.

8.0 CHOICE (F DUVFE STRPLY

In the foregeing, niue pacsivle methods of supplying
power to 2 television renciver in 2 nor-electrified area have
beent exumined. For coaveniencu, bthese methods are li.:ted

in Tuble 2.

O0f these¢ methods, the first io the only practical one
with an all-valve recelver whereas the following cight are
possible with an ali-btranzistor raceiver. 1t aoes not follow,
howewver, Lhat, in any given reglon, all the elght methods can
pe used. Ir. fact. the actual owaber depends on how many of

the followlng conditiors can 22 sal:siled.

(1) Possibllity of access to an electric supply for battery
charging.

(2) Availabllity of petrol and olil.

(3) Existence of winds of adequate apeed.

(4) Ability to maintaia a pelrol sngine.

(5) Abllity 10 eharge and maiotalc a battery locally.

(6) Ability to maintairn ¢ rieating battery.
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If, in a glven reglon, the skille required to make use
of elther a battery or a petro) eagine are not available, it
must be accepted that none of She methods listed above 1s a
possibility. For such ragiona, therefore, 1t would be
cssential ty find new metnods coquiring very itidtle, 0 oany,

iill to opeiate Lhiem, There 13 a pousibilliy that some (Af
not all) of *he very advancec methads wentioncd -4 the end cof
section 5.0 could sztisiy thic roequlretient;, because, in oraer
to functicn satistactorily in o space vehicie, Lbhey have to
supply pewer for long period: witnoubt regqudring, any attention.

The guestion is whether any of trese metnois ~ould ever he
'

=y

rezllsed in form: u=able in the reglnns ot the type under

eonsideration.




Another possihle appunacn Yy tuls problem could he ty
consider the development of some tam ¢f primary batiary
capable of providing thie nacessary pover L » ¢as3t which wonia

not be prechibitive.

It should be mertv!amed “tMst 0CORA ¥ e cuniorine
possibilities on the lines indicated acove for tue supply ot
power to televisloun recelvers in those regions of Africa with

whiech 1t s concermned.

For those 1eglons where the necessary skills are
avallable, it is assumed that, once the possible methods have
been establiched from Table 4, the rintmis complcexlty at the

lowest possivle cost will determine whic: of ithem is chosen.

It hac been pointed out that, in ovime1 Lo nwake com-
parisons bLetween the diftercnt methods possible, assumptlons
have had to be made rogard.ng tie casis of tne various ltems
involved. These cosis, all ol wiilch appear in the foregoing
sectionc, are gathersd together in Table 5. For each 1tem
there are given, where upplicable, tne wnitlal cost, the
annual running expence: and the aramal depreciction charges.

All the values are given in dnllars.

x Office De Coopération Radiophonique, Paris.




T MT Annual ' Annual

]
Ttem In:tial l Running Depreciation
Conls 0 DXpenses C arges

e et e < 7 s e e o e Y RO SRFISIRSIEEL [
Battery ‘ranspurt e ol -
- R e em e - O T R ——— e e . o e b e o m s e
PPdaLLink lwnour e ‘ £0 -
b e - . — . e e e e m v o . J ,t. . e e e - -
Pv‘rol engine ‘ 18 £0 AU
Eene; ateor )
A e e et e B e R LR .......,,......4....._..‘.-....-._..,\...._.—!b-—-‘ [ e e Sl S et
WInu—qr*vph penest *or 1 20 - 36
Pedal per-roins i 1R e 14
“uicx vhargwr 220 e '
90 amp.-hr. hatiery %5 — 30 Or 8 *
h—.:-— -————--—u-:——-- -.—,—————,-_-—-..———;—--. e - ...-......_. I S e B .._._-..—.,r ———————————————
60 amp.-hr. battery 30 -—— 30
DOTRNSTRRRRIRI NSRRI SRR
10 amp.-hr. battery 20 -— { ;0 or 5 %
b e e - e IR U S S DN TR PSS

x Depending wn expected 1life of battery.

From the velues gives in Table 5, the total annual
charges corresponding to each of the nine methods listed in
Table 3 have :irealy been ev-iansted 1in the foregoing. These
charges are <hown in Table i together with the total initial
cost of each mettod {i.e., cost of power supply enuinment

v

plus cost of television recelser;. Tn order to provide a
pasis for a comparison of the «:oLl3 of the difrarent mathods
there is given, under tie hezcing " fferences”, the difference
between (a) the annual charge: and {x) tne inttial co:sts of

each of the methods Nos. 2 to 9 and the cnrre-ponding values

of method Nc. 1. All the values aTe In de.olers.
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Table 6

Total Total
Method Taittial Anrvacl

Piflerences
Anriual

S—
v
akod it

Loste Charg s Casts oo
el ITIe T L tpsts | naraer
1 <05 b1 . . )
o . A S A s e et et v o b . - - - A_,',-,,. ——— . = PR P I R o -~ - - — -
1 . !

~

{
. . : )
3 U0 : 1.0 ; A7) )
............. 5 R . | i} .

4 45(1 e g} Jed
S e R S H Y U
5 Ls a2 I -8
e e ST SRR S e
6 . 440 1z & 5
] U R
7 440 98 8y I -2
8 626 54 276 -66
b e e e e e - ——— e ———— e e e e e e e e e
9 815 | _— 456 -—-

From Table 6, the following conclusions can be drawn
regarding the economics of each metrnnd compared with method

No. 1.

(1) The cheapest method it prouably No. 7 because, even
1f the annual charges are sscumea o e no: leco than
for the all-valve receiver, 1t will 111l t:ke more
than five years e are nny one ol t5- other meihods

can become a cheap.

(2) The next -hrave.t metnods are Wos. 4, 7 and 8 because,
in each rcase, tine additional initlal cost can be

recovered ‘n four years,

(2) Of the remaining three methods, No. 5 1s the most




- 47 -

expensive, No. 7 is the naxt and No. & s the third.

In terms of ronyleyiiy, tor *he rzason:z stated, the
folloving araer of prafarince for tie vover supply method can

bo i o

(1) HMethcd No. %, Lesause tae powsr :upply consists only
of & battery wli~n i: choarged regulariy Ly, presumably,

a responsiple novson in the electrified area.

(2) Method No. B, beceuse, ance installed, the sombination
of battery =nd wind-drives gencrator snonld operate
satisfactorily without requirinig mcre skill than is
necessary to ads distllled water to a battery regularly

and to grease zome beavinge occasionally.

' (3) Method No. 7, becauve the only skill required is the
ablllity io maintiin a brttery and ikeep it properly

charged.

{4) Method No. 4, because 1f the skill is avallable for
(a) maintaining and charging o battery and (&) main-
taining a petrol engine/dynamo set, the operation of
the television receiver is not entirely cdependent on

the functioning of the peivol engine.

(5) Method No. I or No. 7, occcuse 1Ff there is *he skill
avallable to walke rure tha: the petrol engine/alter-

nator set functions saticzactorily ¢t all times when

the televislon receiver is reauired, thers is no need

+
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[y

to have tne aaded complication of a battery.

Taken togetler, “he obava vy cere i oconclusions
indicate thno following sroer of prelorancee in choosing the

DOWer sunp, e food o

(1) If a-roge Lo oan niecol! Vled systom ig avalluble then
an all-transictor roceiver supplied by an appropriate
battery giver tie rent JNCWer, Tne arsump cion made
is thet the cost nf transiorting the buttery to the
charging point and back wili oo not more {han about
1.70 dollars. It thiz cost is5 excceded by much more
then 50 ceats, there is the possibilily that, after a
Year or two, this mothod wili Lecome increasingly more

expensive than methods Noc. 4, 7 and 8.

(2) 1f access Lo rr. eletrified areca is not available then,
1f reliance can bhe placea or having winds of the
requisite veloeity during most of the year, the use of
a wind-drilven slternator together with a floating
battery of 40 awD.-nour capacity will give the best
-reswer providen thai a period of four vyears for the
recovery of the additional initial costs ic not con-

sidered to be too iung.

(3) If neither (1) nor () ls possible but a four-vear
Tecovery period 1s acceptable, then the use ot a

90 amp.-hour battery which 1is charyed loczlly by a

petrol engine/dynzmc set 1c¢ probably thne vest choice.
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This acsuntes coth tne aveileoility of fuel and ine

ability to naintair a1 ;[ =irel coginesz,

I neitnar (1) por (0, L. poscivoc ant i Lour-year
recovery period foono. sceeplaple, then tho use of
a petrol engin/citernutsr. peovided that voth the
nececsary ckiil cnd fuel are aveil :ile, 1o protably

the corroec., chaoloer, T L. r.oourn A that hether an

.

all-valve or w1 ull-transistor re caver 15 used will
be cecided by soen considerations as cost and desir-
abllity of havirg uniilommity with other television

recelvers in the countily concerned.

If neither (1) nor () is possible, and a petrol engine

-

cannot te¢ used lLecause of either maintenance or fuel
difficultice, then the only remaining possibllitles
are either fa) a wind-driven genervator and & floating
Q0 amp.-hour h:ttery togeivher with a pedal generator
as a stand-by cr (b, a peaal zencrator alone uced for
charging « -0 awp.--hewr tettery. The last method has
not been incluved earlieor becan«e, uniess 11 1s known
whether the reces.q'y pelalling Labour can be osttained

at a cost o! roout 5 ceuts an hour, it is not possible

to place 1t In tre oruer o0 preloraice. It iabour

(@e)

can be obtaired =t « Cco:t I Ul S0re Lnan cents an
hour, taher toe redal penarstor ratnsg could come after

the wind-driven genericss {5 tne order of preference.

A cumpary of e foregoeing conclusions In the order

of preference is given in Tatle 7.
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. 9.0 LARGER COMMUNITIES

i

Table 1 shows that a 25" tube can accommodate a comm-
unrity of about 1&0 pcople for gen2ral v!owing ~rd 35 for
educational viewlng. For @ community larzer than this numbter
either a larger viewing zrca mus. he proviced or vore indi-

vidual receivers must be used.
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The largos*® *ul~ siae tormally fitted ‘¢ ¢ staniard
trnn of televicion recelver ir 27" which, ‘n sccovdence with
previous cal-ulations, would cater for an sudience o just
over 200 people for reneral viewing or o dC {for educastional
ViedinT. For toreor andlencey, 1o wonld te mece.sary s)
rrovide & viewing surface which 1s no longer the faco of a
pictare tube but a separate screen mouriteda 1L, on appropriate

distance from a telewiclon projector which iv used to Tthrow!

the picture on to the Joreen. C,o400 s metnoa, ftodiu possible

o

to obtain pictures up to about 1,000 square fge. Iin area.
p ’ l

A projection system, however, is not cocnsidered to be
suitable for the areas with which this report 1s concerned

for the following reacons :-

(1) Compared with the domestic type of televicion recelver,
the projection =ype would be much more difficult to

vperate, mzintain und service.

(2) For a given size of community, tae projaction type
would, in all prooability, Dbe more expensive tu buy

than a corresponding number of individual 23" receivers,

(3) Whereas the number of individual receivers put into
use could be adapted to the :=ize of the audience, a
projection type of recelver would hive (o be in full
operation cven when the size of the audience was

comparatively csmall.




In tae case of ihe project.oun ype of receiver, the

failure ~f hi o0 veoA, oy woid doprive (he entire

cormily of ils oele - lorn.

It fellows 20ce “rarc tnn mhyvr tlat tpa lurger comm-

unities would h~ he ' tue sersea U7 oo provicior of an appro-~

Priste number o1 individug, “ecelvers than by the use of a
single projection Lyne oi recejven, Lo the cost of a 29

gt 3
dTAVEeLY 01

type of recelver i g it venpared with Lo ocost of

a 23" recelver feor the acditiona: namier of viewer: accomm-
odated, it Is suggesced Lhot ajll estimates of the numoer of
receivers required should he based on the la tier. Although
the current price cf & 22" racelver inkes 14 ulso relatively
more expensive than a 23" receiver, tnls situation could

change 1f, as seens possibie in the future, the 25" size

were to become the mcra I'srular one in industrialised areas.

With regard tc¢ ihe rowner of receivers rejuired for
@ glven size of communit; » A% 11 would norma’lly be difficult
to split up a large andience into separate groups each con-

slsting of 150 wview.rs (ov 30 viewers ror educatd snal purposes),

1t 1is suggested that wvhen he number of recelvers exceeds one,

each adaitional receiver srould Y

jed]

sswnea tu cater for no

more than 100 additional wi¢wers wien used Jecr general purposes

Y

and 20 additional viewers for zducational purposas.

One possible varian® of the solutlon ucing individual
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receivars should be mentlonec. Tr's i{s to hsve a complete
receiver (tha master) feeding signals to a number of tndividual
simpler receivers (sluvec,. Although each slave need only
contain the picinrs tube anc b vtpenitry nesoessary for its
operatisn, the slave: wollu probanly br no chraper than the
stendard type o0 23" receiver if tney were aanuractured in
relatively small quantitles. ALcn the purci.asing possitilitles
wouid be more restrict oo, The came disadvancages apply to the
mascer receiver tecause 1t would have to e cpeclally deslgned
to vork with the slavec. In sadition, there would be the

disadvantage that the viewing oo the whole community would

be dependent on the master receiver remaining 1ir operation.

As 1t can bte concluded that, of the three possibilities,
the use of an appropriate numoer »f individual standard 23"
receivers would provide the bect answer tor tre larger
communities, it is necessary o examine whethor the order of
preference given In Table 7/, regarding +*ne choice of the
powcr supply f»or a single recelver, ‘¢ changed when the
number of receivers is increased. This examination 1s made

in the following sectiomn.

9.1 Couparison ol Power Supply Methods

In order to provide a basis for the making of sub-
sequent comparisons, the costs of the method correcponding
to rreference No. 4 are caiculated, as a first step, for the

case when five 7%" ali-transistor receivecs are in use. As
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the power required for a 23" all-<ransi stor recelver i:c atout
oma-Lifth «© that required “or o 70 gt l-valv- receiver, v
nf the former can be operatou Loorm e s me notrol omugine/

. il oa

altelraw. 23 ocne of +the lattry. TWin o ean, thar, an orar

»~

75 e pos U stipnly alons s fencornd . Juve al!-trans! ster
cecelvelrs cen e anorated tion o peirsl enplie/altorn.tar
for en inttial cost of 180 doilars ard a totad anpual charreo
0of 120 dol1lars. From what e heon nldg veeviouly in
section 7.0 recarding tho cepacits f oo peerul engine, 14

fullows that toere would be no reguaction in these costs 1f

less than five all-transistor recelvers were used.

With these costs in mind, the methods corresponding

to preferences Wos. 1 and 2 can be analysed in the follewling

YAY o

If preference No. 1 is teken iirst and it is assumed
tha. tnere are three individual recelvers, then the initial
cost of the six batteries (thres 113 use and three teing
transported; will be 180 dollare, whick 1c the same as the
caount quoted abigve. Tre annual charges will be 2 x 30 = 90
7ollars plus the cost of trarsport and charging. Therefore,
to break even with the 120 dollars given above, the transport
charges must not exceed 30 <cllarc per anmuu, that is, 60
cents a week for the three tatteries. Thiz calculation
suggests that, even iur three recelvers, the usec of a4 battery
alone for supplying the power shoula prove to pe more expen-

sive than the petrol engine/alternator.
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In tae case of preference No. 2, it is assumed also

*

it thrre agre threo Lll-transistor recelvers ia use and *hat
2oLt ot Lroviding ¢ vipaocrivos generaior Lo Jooat three

vLoarm.-ho I botterl s vromeire of LU dollars. Consequentliy,

e daltial enst becomes (0% b (0ox S6) = 468 dollers, waich

¢ oeeds the wolienponding Cure .07 th pouros eugline/alternator

py 793 dollars.,  The wnusi chorge becones 36 + {5 x L8) = 90

antlars. -8 that o ooenly Yu dollare less than tne 120 dollars

“or the petrol engine/o territor, 1t will tokKe avout nine

yeals peiore tie aaciiional nnttiol costs are recovercd. The

uce of a wiand-driven yonerster would =zppear, thevefore, to

compare unfasvourably w.tii the petral engine/alternator even

when the number of recelvers i« anly three.

Of the oinar methods licsted in Tuble ', preference
¥o. 3 can be dlsmissed bacause, if the local petrol engine/
dyramo is ured to chasg: nore than one GO amp.-hcur battery,
the saving in running tirc oicapp=ars. In fact. ag each
roceiver would require its own cattery, this method would
bacome increasingly lese attractive as the number of receivers

1:icreased.

From tne foregoing examination, 1t can be concluded
tnat, with the possible marginal case of twe receivers, the
ciirapest way of supplying powaer to & namber of «ll-transistor
recelvers is achleved by using = petrol engive/allernator
a cne. Of coursec, uas ho: already been discuszeq, conslider-
ations other than tincse of economy coula declde the final

cholce.



It now rerzinsg wa o4 - e MU nllelrent 3t ro dver
with the all-volva »acei ap vhen A Lol corinaallernstor
15 used in bath casen. il Ay snswset, on fho fipat, place,
that five ali-vaive recesvor ard Laed, thogp he altemiato-
»ill have o ba ratio ar . pove oo 0w sad wae notrol ~gline
Wwill heve to be raicd a- rrout ML IS IS It ostlueted tant
£2C1 w combireticn will coou Lovn. oL STl re the ane
uzad for the single all-valyo reca’var, iket is 553 wellars.
Also the petro? cemvarpvten Sl e vt ratan maich, thus
costing annualli, steai, 120 wolars, e toilul annual charge
(assuming, a5 busure, a 1ife o ilree youos Jor the jpetrol

engine) bacomas 1.0 + L0 = 240 dslla, Lt eech all -trare-

sistor recelver cqste 50 wollare more tl-n ¢ wll-valve

recelver, ihe “cl2l Inlilcl ro0.1 for tie 1 11-teonsistor receiver

combinatloa viil Lo 120 dolivre nore chess Jor re ali-vielve
recelver corbinuiion. Ur. the other hart  1s tha saving in the
annual charge wili elsc oz 170 doiliz=s, Lne aividdonal initial
cost will be recoverec in one Jear. Lutresore, winen tnere are
five recelvers in usae, en all-transistor receiver shonld proviad:

& better answer than the all-valve one. ror less than this

number, however, the all-transistor rceolver can become increas-

ingly less attractive firanclally as the nwnber is reduced.

9.2 Choice of Power £upply and Receiver Type

The conclusions tc be dravm from tna foregoing exam-

inatlon can be summarised as follows :-



(1)

(2)

(3)

”
- D -

1f there ar: ne d.ffizuliies nrevonting the use cf a
netrol enrinn, the porelbilily nf zchteving a cheaper
ensver br ncing all-rmlve instesd of z1% - translstor
recelvers exists oply wosn Cie nuaba ~ni receivers in
use i~ lesn wign 1.1V, w1 Lare that five recelvers,
ihe all-rgnve jecaivers con jrovide au sr.ereasingly
cheaper unswer as the nuitel welomes smaller, the
reduction depending on the cost and peircl consumption

of the ccrresponaing peirol orpine/alternator.

If all-treusistor recelvers are used, a petrol engine/
alternator operating alone will provide the checapest
soluticn, except possibly for a quantity of two. If
a petrol engine cannct be used, tl:e choice lles between
having eitlier batterles alone or batteries floated by

a wind-driven generator.

In deciding which method to choose when there are only

two all-transictor receivere, the following modifi-

cations should be taken into account in any comparisons

made with the co:ts of ihe petrol engine/alternator.

(a) In preference No. ! the ‘otal transport (plus
charging) cost becomes 1.2 dollars.

(b) 1In preference No. 72 the Tecovery period becomes

six years.



10.0 AERIAL AND INSTALLALTON COsTS

- .—-.-....._.

In the compleie irctaiiation there will be,in addition
to the power supply ancd +h: “oloe?. lon receiver, the serial
systam, Alsoy, o auddtlon vy e et oF the Steus Llien-
selves, the total {riti.] yperdivers il have to 'ncelude the
cest of both lostatling Loon in convectlng elecirically ihe

racelver to the “erial anu 4n tne nover supoly.
& b v

The cost of +he gorvial svstam, for a given frequency
band, will be deeidec Jaryely Ly the strengih of the signals
recelved in the area in question. I thesa signals are weak,
an elaborate aerlal arr-ngenent mounted on a mast,¥ 25/30 ft.
high (or even higher), would be necessary, whereas, Iin an area
of strong signalis, a comparatively simple aerial mounted on &
pole about 15 ft. high should be adeqguateo. In any case, the
aerial should be inctalled 25 near o the receiver as possible
to avold excessive losses !n the cahie connecting then. If
more than one receiver is to be used, suitable coupling
devices will have to be Inserted between the recelver aerial
input terminals to make it possible for one acrial to feed

all the receivers.

x If a wind-driven generator is used, 1ts mast could also
support an aerial.
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As far as the installation of the power supply and
1ts ecomnections to the recelver (or receivers) nre conuerned,
the choapest and simplest case s wher a oaltery alone 1s
used. This battery should ve placad as necr to iis receiver
as possible to minimlse the voltags drop in he connoecting
leads. In the casze of ‘he wiud-driven ceperator tne
possible danrer of naving ton larpe a coaneration betwveen this
and the recelver has lready been mentioned. rlso, Lae
assoclated tloatlng batrery, &s li ihe cas: o1 the batlery
used alone, ushould be «s near lo its recelver 25 possible.
The cost of installing a wind-driven generatlol does not have
to be considered as a separate item because tuls has been
included in the price already guoted in cecticon V.o 2 When
a petrol engine/alternstor alene in used, 1t wili huve to be
installed as far away from the receiver er is necersary to
avold disturbing the viewers by the neize ol the engine. If
the engine 1s very nolsy, it may even be nrecessary to erect
some form of simple sound barrier to avoid naving too Long a
length of cable between the nlternator wnd the recelver.

Further, in the cacse ot the atl.transiztor rec=2ivear sarticularly
) ’ <

i

when more than one is uced, it may be necessary to veduce the
power losses 1n the connectiny cabie by having an alternator
with an output voltage of 240 volt:. (as for tne all-valve
recelver) and instaliing neatT to the receiver a transformer
with the associated rrctifiers regquired to provide a direct

current of 12 volts.
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It follows rrom thie atove that, as the cost of vhe
aerial systen 111l B¢ declcen by lhe strength .’ the signais
recalived, and the cost orf Instellin, ihe ttems involved and
connecting th.nm togother wil; depend ur the melloc used forp
the power 5Upply, 14 1s nct pos-itje te glve 9p estimate of

these costs which wi_ - Rold :or aijl areas.

A reasonuble gUess 1s *hat, when one receiver {- used,
the cost chould not #Xceed 180 doilars, For more than one
receiver, an additional cost of 1% doliars Raximum ;per

receiver chcyuld be Surficent,

11.0 MAINTENANCE ang SERVICING

Sooner or later each ! the items comprising the
complete installation w1l.. develop a fault whier vlll have
to be recti{1ec. However, tnis d0@s 16,* mean tnat all the
items need regular Lalr.renance to remalr in [ aritinn, For
exampie, 4 televisicr r-celver +1)° orme .. perate rat, s
factorily with the mirtmys; ¢ attsntion, whrereas A petprol
engine, 17 1¢ 14 ot regulsr Cieaned, 42Cartunisee apnc &1 ven

& change of oll, wil. sgor ITeak Lowr,,

In 'rdu *ria’ 1, ag COMISTler, mAinterance and servicing
8T® not regarce! 4. Seriou " m  ag Fhise e necesagr,
S&i. ec POrsci-w, 4. Bladoof a¥ul &0, 0 TR SPeas witr

k4

Mhich tris report 1. Tt & PTe, Buweyer o e CRTRLIL e Bay
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be many miles away fron tha installation and, probahly, not
easy to contact wvnen a £:uln oo ocurs. Thaere 10, therefore,

wne yussibility of hoavipg Jong pesiocs when tac imstallation

13 ot et actlon, I crzer *o aieimlics thle pos.aing vy,
N ;s N y - e N . e R B o |
Lo SUERCSTEen LN L tos o Lwe WL, o no voeweliver be

inspected -t ~opaiar nte ~vais [, a service nop fran the

negrost soyuree,
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VE Tog liaTiY Toectilied arn oy bt ftastallatinn s kept in
S04 as iy oarier . Irv Fress apre oa ool enpine is used,
Tt miy e naces,ary *o oy Tor o cyart clv oyttt In oather
Ca~vs one v. it «very o ox matth ocotle e osulf o caent, In
addition, L+ wil, .e neces.ary *o ‘ral . & {ow prople In the

area {t-a.f */, hardle correctly tne varinue tems involved,

particu arly tue recolvear and, -ren w2 oo petrol englne.

whether the recitver | o, valve 50 2.1 *rancistcrl
wil! Lake no ¢liferrroe *0 the wi, ‘n W o {t r. ¢ tr he
narnd, s, Ir faat, HERNEY florarice Te ween Y Py tures
of recelver .o t.at, Lt e oy fan, tie o liotTrnolstar
recel ;e CyyuL (TVE *a s trm o mo P pert Yo b gt o fap theTe

nas 10t teer 0T ctert expen ene U T rove th?

e MARIPALT CQNC T LAl E

Ay ~ome 5. e Ltems Clegeged (n this report 1 of

“joe temarsling mervifa tuct 4 4llls mo” a.read; avallable

© csune nl %re leye i uirg cowiipier, trere {0 - reason wh

H




the assemtly, If not the complete fabrication. 2L these items
could not be UnIeriakon in osaon countrics, I tacy, ) a
numbver ¢ f woeveloping Crmuriasn *friere ... L os

-

producing compiete nll-vg. e “elevitiLn rece: 2rs and #11-

.
11

trancictar radt o recedlyer -, It (s, therafor., reasonable

to expect +hat Lodue courso iey ooy rarufacture a(l-
transistor televiation reocqve T, Sloate o oreoin developing
tountries are aj:zg rarufacturing pe ol °nRines, generators

and batter: €S, the rrovicicn of terevt iy in Lthe areas under
discussion should, at the came time, sravide wopk for the
factories of the countries involved, It is alse porsible that,
in those developing countries wnien have no menufacturing
facilities tocay, tie creaticon 0! a vemand fer television
receivers in theyr ron-electriftec areac w1ll provide un
incentive tor the estaulisiment Ol such [mcil{ties

13.0 CoNCLySIONS

(1) Eince there s G reascr wny the televy ajon receiver
requireu for ‘cmamunity viewing in o . L.-2lectrified
area of g4 aeveloping CURLry shoule nec pe o the same
basic ‘.pe . the (ae used In oan ncurtriali. on courtry,
1t 1s tie prev: ton of tae powor SUuLpl. tor the receive;

whicn s +: o -Pélal mrellem t( Lo Saoved,

(2) The cricice of +n.. methd smitoy v “upnly *he power

1s determined, 1n e firs+ plece, Ly tie type of




(3)

(4)

- 58 -

receiver to te used. It the receiver 1s of the all-
valve type, t:he onLy prectical posclblility ls to use
a2 peirol enginc</alternator. on the other hand, when
the riceiver in of the ai:-Sransictor Lype thier: 1s,
in additiom wo the petrol engins ‘a) ternator, a number

of possibilities invilving he ute of 2 battery elther

alone or in combinaticn with a driven genevator.

The anslysis wmade i.a the report shows that, once the
amount of power rejpiired 15 «nown. the zeprits of the
different pos: itre conbinaticis ol power supply and
receciver f{or receivers) can be #ssessed by making
certain assumpticns regardiry the ‘nitial expenditure

and the annual costs ror the various items involved.

The amount of power required, rfor o given Lype of
receiver, '3 Jdnclued vy tnie si.c ol the comuunity to
be served. Calenlstions made snow tnat a single 23"
recejver shold be suiticlent to provide general
viewing ior soout 1450 prople oT educaticnal viewing
for atou* 30 pex»ie. For .avger aadliences, one
additional ;7" receiver Wil o peeoessary (or each
additional (07 <tfewers 'n *ne fir:st case or 2 add-~
{1tional viewer: iy Uno SR 000 Caud. tor audiences
of les: Llhan lu. D! o 07 aaucational purpcs@s)‘, a
single receiver smaller than SEY can be used 15 LT

can be justified economically.




G

(5)

(6)

(7)

(8)

(9)

When only une Iwuuv‘vpz";:‘usfd, v ity of the cupply
metiiod tess - ae N e o anpger consiucrntion cay,

Ye made from +e vraer of profepone.o given 1 Table 7,

Wher. more “ian - ne recely oo Lred, o d1fferent, opder
of preferene - Lrtabll e Lothir cae, the
cholce af “hpo FOLEI SULDIY Moarad ool be made from tle

conclusions yiver 11 goetian

\‘\

To ensure that . - nsteilatinn Ly kert in ygsod working
order, it {s estential forp regular inspections to Lte

made by a skilled service man.

If taere are aeny areas which have naitnop faell {ng

nor battery charging vy accers ‘O arn cleatrlied area;
Possibilities, 1t wouiq veoadvioanns to ousiderp
sericusly tne deve lopment of a,p o« iers er ame F

& small wing-ariver, ECNeratol and : neg;l XN SRS

In this cornectien e stvantage Lot ey YYOaRing 4
small alternato=- . - ceer dlecacial o iotgan
It may alse re Yerinowhlie t0 examis o te DOLE L Le Ll ties
offered vy :: .« VLY Moent Lork o oweior cfen T one sn
the destgn of & *lat Yipn Lol mec e csirg forpoxdure

magnets,

Ir regions snowe the kill: ne e ~up, £ p o, er tarn

and maintenance ¢f el thier a v LU, o L e i T AR T
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are not availablas, none of the methods discusser in
the report 1. usable. For such regions possible
solutisns mipght he founi From waong (e devices which
have been derelaped “.r uz - ‘n cprec voenicles, Ic
snoculd at lea:t be wor:n while to rvestigate, as a
~eparate tatk, the pucilbi.lty o ottuining such
solutions. “f eventuall, 'ere emerged a metiod of
supplying power at 2 rea”onebdle (0.t requiring very
11ttle, 4f any, skilil tc operate -nd malontaln, it

would probab.y supersede moct, if no. all, of the

methods examined ‘n the report. i
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