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FREGULNGCY MODULATION BROADCASTING, TALEVISION
BROADCASTING ND M4CSIKIL. BROADCASTING.

In July 1941 a Joint Committee af the Crmmonwealth Parlia~
ment was appointed to inquire into and report cn breadcasting, and
among the suggesticns in its repert, presented in March 1942, were
recommendations that a Parlismentsry Standing Committee on
Brosdoasting should be constituted and that frequency medulation,
television and facsimile services should nrt be intrnduced in
Australia until further crnsideration had been given to those
innovations by the suggested Standing Committee.

2y Parliament sccepted those recrmmendations by meking appro-~
priate provision in Parts IV and V nf the Austrelian Broadcasting
Act, which came into operaticn in July 1942.

3« Owing to the effect of the war on werld development of the
services in guestion, it was not oppertune to deal with these
matters until a suitable time after the oessstion of hestilities.
They were formally referred to us by the Postmaster General in
November 1944 in the following terms:-

"In view of the developments which are likcly to take
place in the post-war period in new forms of broadcasting,
particularly with respect to television and fraquency
modulation, 1t is deslrable that investigations should be
made for the purpose c¢f determining in what manner, and to
what extent, these new features should be incorporated in
the domestic broadoasting system of the Cemmonwealth of
Asustralia,

A8 you are aware, sectirn 1N3 of the Australian Broad-
casting sct provides that licences for facsimile, television
or frequency modulation services may nnt be granted except
on the reconmendation of bthe Parliamentary Standing
Committee on Broadcasting,.

In these circumstances, and in pursuance of the pro-
visions of section 85 of the Act, I accordingly refer the
matter to the Standing Committee for investigation and
report. "

4, In order to afford the groups of intercsts concerned
adequate time for collectizn and sbtudy of data bearing on these
subjects, for collsboration smeng themsclves on certailn aspects
affecting them jointly, and for suhsequent preparation of well-
considered submissions, we gave several months' notice of our
intention %o hear evidence, with the rcsult that a number of
the interested partiss voluntarily s.nt reprcsentatives sbroad
to acquire first~hand information nf the latust developments.
We ere indebted to these snd other witnesses for the amount of
research which they have undertaken and the valuable, though in
some aspects conflicting, information which they have placed at
our disposal, not only for the purpose »f striving to safeguard
their own particular interests, but also as a public~spirited
gesture of thelr eagerness to assist in the tendering of well-
informed advice..

FRS . ULNCY MODULATION BRNADOASTING

Abbreviations

5. s} means smplitude modulation; FM means frequency
modulation; VHF means very high freguency.

/Definitions
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Definitions

. 6, In an explanation which avoids t:chnical phraseology, the
meaning of the terms - frequincy, amplitude end modulation - has been
demonstrated by the effect ef plucking ong of the strings of a pianc,
thereby making it vibrate back and forth. The number of times it
vibrates per secend as its fruguency, expressed as s¢ many cycles
(that is,. vibrations) per second. The distance the string moves back
and forth is the amplitude. If something is done t~ increase or
decrease the amplitude while the string is vibrating, that would be
medalating (or varying) the amplitude. In radic brosdcasting the
difference botween Fi and i¥ is that F! varies the frequency of the
vibratiéns transmitted from the station tn convey spe.ch or music;

AWM varies their amplitude.

g The receivers for these two typss of transmission differ in-
asmuch as the M receiver is made sensitive to changes in frequeuny
and is not affected by changes in amplitude, whereas the M raeceiver
is sensitive to changes in amplitude and not frequency.

General fdvauntages of Fi

8, o special feature of FM is the claim that reception is
less susceptible then .l o extransous noise.

9. sNother feature of Pl is that a higher quality of repro-
duction is uxperienced if the aquipment. through which the service is
given is suitably designed. This is how an .mericsn writer describes
Ptz —

"; pianist plays a Mozart pisca. The wobbling waves carry
it out from the antenma tower. Bach note as it sifts through
the loud speaker is sharply separated and crystal purs in its
full dynamic range - though the pisno, with its wide range
and subtle tonalities, is one of the least satisfactory
instruments in ordinery broadeasting. hen you move to the
porch the illusion of a pisno playing in the next rcom is sc
strong thet it requires a mental effort to remember that ynu
are listening over the radio. .\ steél guitar sole zomes over
without any 'mushing' of its peculiar twangy vibrato. an
announcer whispers into the microphone, snd you start as if
someone had whispered at your albow'.

10. The outstending advantage of %1, however, lies in the
number of additional stations and the improvement of broadcasting
service in rural districts which it makes possible, due to the fact
thut T cen be advantageously operated only at very high frequencies,
in which extensive channel sharing without interference is feasible,
thereby releasing for M rural district service the radio channcls
in the medium range of frequencies on which city stations are at
presént operating the 4Ald system.

Limitations of the Present Australian System

1l. In australia, as in most cother countries, the standard
freyuencies used for domestic broadcasting are those betwesen 550
and 1,500 kilocycles per second. This group of vibrations, known as
the medium frequency band, was alletted to broadeasting by inter-
national agreement. In the allocation of these freguencies to
stations, there must be sufficient separation to prevent interfercnce.
It hes boen found that a separation of 10 kilocyecles in this band
is vwssential, which means that ocnly 96 channels have besen available.
Euene@, in order to provide for tlhe 129 stations operating in sustralia,
it has boon nccessary to have rccourse to shared-channel working, a
procedurc which raestricts the satisfactory service areas of the
channel~sharin, stations on account of the reflection of thair pro-
Lrammes from the sky back to earth at niyzht in areas at some distance

/from
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from their transmitters. The potential interference of this
reflection (which is known as the "indirect ray" or "sky wave')
is minimiscd by wide geographical scparation of thc stetions affected.

l2. This "sky wave", however, is advantageous to stations
which have the exclusive use of a channél because, in addition to
their primery ssrvice area (that is, the arca in which reception is
free from porceptible interferance snd fading, day snd night), it
cnables them to have a secondary service srea (that is, the area
in which roception, although not sufficiently strong during the day
time to b reliable, is strong enough at unight time to be reasonably
satis:ﬁ‘gctory,‘ and in which fading, though present, is usually not
severe).

13. 4% an international conference in 1939 it was agrecd to
sxtend the medium frequency band to 1,60C kilceycles, thereby making
provision for ten additional chammels. It has not yet been prac-
ticable to teke advantage of thess uxfrs channels in .,ustralia
because of the number of rcceivers still in use which arc incapsble
cf responding to transmissions at frequencies between 1,500 and
1,600 kilocycles. This difficulty will gradually dimappear as new
receivers become available.

1h. Of the 129 sustralian stations, 36 are in capital cities
vnabling metropolitan listencrs (who comprisc 60, of the populations

to have a very much grceter varicty of programncs than wmost country
listensrs. In somc country arcas listeners have to rcly on sccondary
service only, and in other areas in central and northern Australisa
(whers the cost of providing o rclisdle service in the medium frequency
bend would be prohibitive) listencrs rcly upon transmissicns from one
or othur of four netional staticns which operate on high fregquency
(short wave) bands.

15, Recent Post 0ffice surveys show that a considerable nuaber
of new trancmitters will be reguired to .nsure that slmost all
listeners will have @ reliable service from at least onc national
station. In addition, however, bearing in mind that listeners in
capital cities and Mewcastle are now being providcd with two natirnal
programmes, it has been suggested that the same dual facility, with
a correspending increase in the number of transmitiers, should be
afforded %o all listeners in view of their contributicn to the
maintenance of the national service.

16. As radio channsls in the medium freguency band are not
available for these adGditional national stations or for sdditional
commercisl stations for which many applications have becn made, it
is necsssary tc consider which of two alternatives is preferable, -
more sxtunsive channel~gharing in the medium frequency band, or the
allocation of channels in the very high freguency bmd (between 30
and 300 megacycles per second), where many additional stations
could be provided for in either .M or FM service.

Summary of Witnesses' Submissions

17. The Fedsration of Commorcial Stations has devoted a con~
siderable portion of its evidence to renswal of represaentetions
unsuccessfully made to our predccessors to sccure higher nperating
power for such stations in the medium froguency band. The Pederatien's
earlier submissions on this aspcct had been rebutted in svidence
tendered on behalf of the Post Cffice, in consideration of which the
Standing Committee of the prcvious Parliament, in its Rirst Report
dated 2nd Pebruary, 1943, agreed that it was generally desirable
to resist claims from commercial stations for increased power. Ve
are advised that this aspsct of the subject is outside the scope of
our terms of reference, and we are therefore unablc to re-open
that particular question. ‘

/18, Other
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18, Othcr considerations traversed in the Federatiun's
evidence are summariscd as Iollows:-

(1) The occasions on which atmospheric noise at present
interferes with rcception to such an extent that the
sot is not ussble arc comparatively few, The mors
powarful .lf stations are clcse to the largsr centres
of population. Hence, the majority of the people
are being provided with just as much a noiss-free
service as they would receive from FM.

(2) The Federation is anxious to participate in pioneering
work, but issues a warning agsinst precipitate adop-
tion of any new systems It would be unwise to assume
that the experimentel phase has already resched ite
climax. The Standing Committee's investigations may
to some extont be prematurs.

(3) There is ample room in the present medium frequency
band for many additional stations without disturbing
the investments of present-day listenars.

(i) In imerica cne of the alms of PM 1s to provide for
3,00u gdditional stations, dut the United States have
a population of 150,000,000 against hustralia's
7,100,000 psopla.

(5) No additional station licencss should be granted unless
guarantees are given that the stations cen be maintained
satisfactorily from the ecunomic standpoint and that
they can provids programmes at lesst equal to the
standards of existing stations. It 1s not suggested
that the aim should be to protect the vested interests
of established stations. Additienal liceunsess should
be reguired fto show that they are prepsred to make
some positive contribution as a public utility in the
public interest. The paramount consideration should
bte the interssts of listensrs. The stege has been
passed when commercial stations can be operated solely
to satisfy scetional interests. To obtaln a satis-
factory return on their investment, station licenseas
must makeé their audience-appsal as broad as possible.
Service to the public is the concept that must be the
guiding principle.

(6) Pif is not in the public domein as regards patents.
Prior to any move to introduce FM in .ustralis, the
patent position should be investigated to determine
what royalttses would have to be paid for the right
t0 instal fransmittcrs and use receivers.

(7) The adventages of FIf ar¢ counteracted by limitations
in range of service, The generally accepted standard
range of MM is that of the visual range; fading is
experienced where the horizon communcses. The service
is also affected by the preéseace of tall buildings and
any irrsgularity between the transmitter and the receiver.

(8) 1In .ustralia it would ba too costly to provide i trans-
mitters at intervals of, say, 50 miles to give the same
day and night service as is being provided by the present
4l stations,

(9) 1In Jenuery 1945 thers wore 53 FM stations snd 912 M
stations in america. The Fil stations are in large citiss;
™ has not yet been applisd to rural areas in that
country.

/10. High
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High tone f'idelity, in FM covers s 15,000 cyelg sound

band, The facilities mede availsble by the Pnst Office
for transmission between studis and tremsmitter snd for
relays between stations provide only for s renge of
5,000 eyeles, The whole of the recorded music available
to stations is of 5,000 cycle quality, and if these
recordings were used in the PM system there would be
horrible distertion. Thus, in the first instance, #MN
braadeasting would have to be confined %o studio broad-
casts by "live" artists.

The averaze listener is not aware that he is only obiain-
ing a 5,000 cycle respmnses, Many thousands of eets
today requive replacement, but the listeners are quite
satiefied so long as they are actually working and so
leng as they con hear descriptions of races, the news
and the latest popular recordings.

Unless receivers wers manuf .cturcd to provide for high
quality reception, the entire purp.se nf 7N from a
tecunical standpoint wouwld dilsappear.

There have been differences of opinion among experts

in America as to the frequencies which should be
allotted £rr FM., In the allocation of FM frequenciss
in that country, the Federal Communications Commission
has had the advantage of access tm military snd naval
information nct available to laymen. Reservations have
been made for non-commercial educational institutions.

The allocntion »f fregquencies in .,ustralis should be
determined in collsboration with lesding engineering
consultants.

M licences in the initlal developmental period should
be confined tec existing ..i licensses in order tn pre-
vent a major breskdovn in the econumic structura of
the industry, thereby protecting the existing programme
standards in the interamis of the listening public.

ol exclusively FM brradecaster must be prepar:d to budzoet
initially for at least two years' losses. The most
practical method of introducing FM would be simultoncous
brgad%asting of existing stations' programmes by .k

and Fii.

If FM stations were operated concurrently with AM
stations, the installation and operating cests weould be
less than for exclusively TM statiouns. 3Axisting aM
licensees could build an I station mors cheaply than
newcomers, by using the same studic and personnal.
During the developmental period, whén FM receivers in
the hands of the public would be few and advertising
revenue insufficicnt to cover costs, existing station
licenseecs could offset M uxpenses against profits from
oM operation.

The high fidelity production of FM might induce adver-

. tisers to patronise F¥ in orefercmee to AM transmission,
just as they pay extra for colour in newspaper adver-
tising.

FM would not be given a fair trial if experiments were
confined to the national service. Commercisl stations
should be allowed to participate in such experiments
and should reccive protection for their investments by
being granted preference in the allocation of licenses.

19. Following
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19, FPollowing arsc ths prineipal pcints eltboratcd in the
ovidence tondered individuslly by represcntatives of commercisl
ititioni in which certain ¢ pital city duily nowspapers are financially
nterested:—

(1) The change-over to 7M should be gradual during a period
of years to allow for existing receivers to be replaced
by dual sets which will respond fo eithur aM or FM
transmission.

{2) 4B the economic 1life of & receiver is 5 to 7 years, ib
is probably justifisble to assume that at least 80 per
cent. of existing civilian r.ceivers are now obsolescent
%guviaw of the small number placed on ths market since

O

(3) The law which limits control by one company to four
stations in one State should not be applied to FM trans-
mitters, so that metropolitan stations may operate
stations in country distriets as relay units in a chain
servica,

{4) . technical adviscry committee should be set up in each
State to deal with the number and power of FM stations
to be suthorised and with the allocation of licences to
operate them. These committees should include radio
engineers independent of those of the Pnst Office,

(5) In smerica shared-chsnnel working in the M system has
been. fully exploited. There are 86 clear channel
stations, - the only ones providing a secondary service
at night. .bout 900 other stations sharing channels
have their service arsas restricted by interferencs,
in spite of stipulations requiring reduced operating
power at night and notwithstanding the use -f directional
acrials costing as high as 7100,000 intended to prevent
the stations from rediating their programmes in one
another's directions.

(6) usn .M station may be heard for, say, 100 miles, but
the reception is often accompanied by static ond
man~-made noises, whereas the service arca of an FM
station may be 55 to 60 miles but within that area
reception is noiseless. In the middle of Sydney very
few Sydney stations can be heard without noise; iff
they were operated on FM, reception would be free
from nolse.

(7) Once the people of nustralis have had an opportunity
of hearing FI they will be convinced of its marked
superiority over .M.

(8) The cost of establishing #M would be more than justi-
fied in view of the aedvantages to be derived. The
great majority of the population would gain by the
introduction of FM. .

(9) It will probably be found desirable eventually to uss
medium wave channels exclusively for high quality

rural service in preference to their use by stations
which are primarily designed to serve a city and
suburban population.

(10) .although
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although the majority of stations in .,ustralia cover

a range of fidelity of not more than 10,000 cycles,
the majority of receivers masnufactured only cater
for a guality of reception up %o 5,000 cycles. The
poor receiving sets in use adversely affect spprecis~
tion of music. Nothing but good could come from &
campaign directed to ths general improvement of
recgivers.

m statlon licences should be granted on a longer term
(say, 3 or 5 years) than the annusl basis applicable
to AM licences.

Commencement of operation of FM should be timed with
the commencement of production of FM receivers, other-
wise if ™M plant is put in too soor. it may remain idle
for a long periol and become obsolete.

With mess production, the cost of FPM receivers will
probvably be w.thin a fow pounds of the average .M
set. BSales would folluw the establishment of FM
transmitters and en appropriate publicity campaign.

Bxperimental stations should be erescted, and some
measura of priority should be given to existing
licensees to avoid economic dislocativn,

In evidence given on behelf of certain capital city news-

paper intercsts which do not at present hold brosdcasting station

liecences,

(1)

(2)

(3)

(4)
(5)

(6)

the following submissions have bseen made:-

Licences should be offered on a crmpetitive basis for
terms of 20 to 25 ycars and should go to the highest
bidder, subyect to the ususl requirements, One news-
paper company would be preperud to pay a licence fee
of £1,000 per annum fcr 5 years.

The idea that only cxisting stotions should be graented
M licences is not acceptable. Liconces should be
granted to paeople who are prepared to finance expori-
ments.

Encouragement should bs given to the development of FM,
to enable young tochniciens to have the same facilitics
to gain vxperience as those in other countries.

Monopolistic control shtould be guarded apgainst.

The public taste in £idelity of broadcast reception is
of lower guality than it nsed be, This is due to the
average type of .M receiver hitherto marketed and to
the distortions and noise inherent in the oM system,
which tend to induce the listener to further reduce
fidelity, in an endeavour > overcome these defects,
by operating the tone controls provided in these re-
ceivers, The effect of the resultant difference in
reception is comparable to the difference between hearing
a modern clectrical producing gramophone and a gramo-
phone of the inferior type which it has suptcrseded.

M will provide an improved coverage beyond the primary

service area of an &M station of the same pewer, day snd
night throughout the year.

/(7) The
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(7) The range of an Fif station may be extended by increase
of opersting power, without substsntially extending the
interference rangs, but increase of an ..M station's
power will very substantielly extend the interference
range from its "sky wave" reflections at night time.

(8) PM will not only provide noisc—free channcls for recep~
tion in the mectropolitan areas, with 3 fidelity unknown
up to the present in ..ustralien hroalcasting, but, by
roagon of the increased number of channels which it will
make availeble, it will eliminate the crowding evident
in the stondard broadeasting band and give additional
organisations an opportunity to reach the radio public,
thereby eliminating the existing factor of monopoly.

21 The nustralian Broadcasting Commission, which has also
supplied hslpful data on overseas developments, has expressed the
follewlng views:-

(1) The granting of Fl licences is & matter of high policy,
as it invelves the place of national radio vis-a-vis
comnercial radio,. which is bound to become a pnint of
considorable disputu.

(2) 1If heavy capitasl invustments were maede by private citi-
zens and companies at this stage, the difficulty of
making any variation in over-all policy would be v.ry
great,

(3) 1In america there has besn a fairly stron: demand from
cducational authorities for Tl licences.

(4) PM will make it possible to consider the broadcasting
of State parliamentary procecdings within limited sreas.

(5) The Post Office should set up technicel facilities at some
maetropolitan centre for nationsl service experiments
before a policy for the introduction of F¥ in elther the
natiunal or the commercial service is decided upon.

22, The Columbia Graphophone Company c¢issents from the opinicn
of the Fsdcration of Commercianl Stations concerning the unsuitability
of existing recordings for usc in the FM system. The Company believes
it can be demonstrated that the bulk of the recordings can be re-
broadecast, with first-class equipment, without evidence of increilsed
distortion and with actual benefit to the fidelity of re-producticm.

23. Equipment menufacturers, their technical experts and oth.rs
interestcd in radio development are not in complete agreement ameng
themselves or with the Pederation of Commcrcial Stations in some
respects, as will be scen from the followiny summary of their evidence,
which includes expressions of opinion which are in conflict with one
another and which differ from the views of vthur witnesses summsrised
slsewhere in this report:-

(1) The provision of more stations in the medium freguency
band is not favoured. The Post Office policy in the
allocation of frequencies in that band is satisfactory.

(2) ocunsidering what has baen donu in wmerica, more channel-
sharing in the medium fregquency band could be authorised
in .ustralia. This pnssibility should be examined by a
technical committee comprising representatives of the
Post Office, commercial stations and manufacturers.

/(3) Under
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Under ths present set-up, unless seotional interests
hold a broadcesting station licence they wmust purchase
time from an existing station. The introdwction of
sectional interest material may affect the goodwill of
the station, in which case the purchase of time may be
refuseds .uny secticnal interest is entitled to publish
a newspaper or Journsl; similarly it should bs eble to
obtaln a radio programme channel, if available, without,
restriction provided it can gilve guarsntees regarding
continuity and quality of service, With the use of VHP
a multitude of channels will become avallable, enabling
gectlonal intérests to be provided for.

Provision for secticnal interests to obtain "a place in
the sun" would permit the investment of greatly increased
capital, would result in a wider varistion of pregrammes
and would gensrally help in the economics of the industry.

In .merica freguency asllocaticms and general regulations
governing broadcasting are made by a Government agency,
the Pederal Communications Coemmission, which thus performs
similar functions to those carried out in .ustralia by the
Post Office,

& number of leading .ustralisn companies hold patents or
licences which would enable them to build efficient FM
transmitters without meking special arrangements. This
number is sufficient to eénsure economicol competition.

australisn menufacturers have made FM transmitters and re-
ceivers for the Defence Force during the war and could
guickly produce similar equipment for civilian use.

It is predicted that any listener who has a modern .M re-
ceiver will be able to buy en attactment for reception
of FM.

Zxperience has shown thet redio receivers are rcuswed sboud
every ten years.

It would be wrong from a national viewpolnt to introduce
P into sustralia., No advantage would b gained.
wustralian listeners do not expsrience the interference
troubles to dwellers in the congested areas of some
smerican cities. FM would limit a station's coverage to
an sres of only 25 or perhaps 30 miles in radius, and
would asccelerate absolesocence of present recelvers, the
value of which is probably £20,000,000. ¥FM receivers
will cost 50 per cent., more thon .M sets; combined .M
and FM receivers will cost even more. Ths only result
will be a reduction in the retio of listeners to popula-
tion. .

The audio-fraquency quelity of "luxury" model:FM receivers
in america 1s sppreciably superior to that of normal ..I°
receivers. There is no perceptible difference in audio-
freguency quslity between Fif receivers of f.a.q. standard
and comparable average »M receivers,

In turnover and in lsvel of employment M would dbring nc
advantage to the industry. To commercial stations
this ¢ould well develop info disadventegze and render
nugatory the results of any plan to improve the quslity
of service.

/(13) although
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.lthough re-production up to 10,000 and even 15,000
cycles is possible in an M receilver, most of the record-
ed music etc. now pvailable is recorded on discs and
other media which thcmselves do not contain frequencies
above 4,000 or 5,000 cycles, Prosramme transmission
lines in wustralia are mostly limited to 5,000 cycles;

a few tranemit at 7,000. Loud speakers capable of re-
produecing et 15,000 or sven 10,000 have not yet been
developed.

By adopting tape r.corders and thé¢ photo-electric method
of picking-up recordings, the quality of rccorded pro-
gremme material could be improved. By re~designing
transmission lines, such recordings could be faithfully
re-proguced. By eguipping receivers with a multiplicity
of loud speakers, ssts of very high fidelity could be
provided. .11 these things, however, could be dons
and applied to the present LI system.

The national stations and & great meny of the commercial
stations are now capable of modulating up to 10,000
cycles., FM transmitters arae not needed to achieve this,
but with FM there would be the advantape that noise is
reduced in noisy localitiass,

In smerica FM became a popular public requirement, but
at a low price. The industry "prostituted" FM by
selling receivers which, while capable uf FM reception,
gave no better tone then a good ordinary .M receiver,

The expectations of some . ustralian menufacturers in
regard to the demand for new .M receivers have not yet
been realised, due, it is said, to the following
factors:- .

(a) Publicised discussions affecting the possibility
nf new systems being introduced which might have a
bearing on the economic life of receivers now on
the market.

(b) The probability that, owing to people having been
deprived of many necessary appliances during the
war, the tendency is to purchase such appliances
rather than radic sets.

(¢) Radio has lost some of its war-time value as a
medium for disseminating news.

(@) Returned service-men who have used new systems
during the war have been instrumentsl in spreading
an erroncous view that it would be unwise to buy
existing ssts which do not incorporate improvements
with which they are more or less familiar and some
of which are still secrst,

o lot of the devices developed during the war were used
for communication purposes rather than for broadcasting.
The laboratories of the world have not yet had time to
adept war-time developments to civil use. When all that
is accomplished it is possible that s new broadcasting
system will be evolved which may render scme present
methods obsolete.

/(19) M



(29)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

1l

PM has not reached its fullest devslopment, snd before
any new system is introduced in justralia there should
be a complete investigation of all factors. TFor
example, "time pulsc modulation", developed during the
war for pcint~to-point communication, may prove by
experiment to be advantageous in the broadeasting
field, in that it might ensble, say, ten different
programmes emanating from different sources to be
broadcast from one central station, The design of a
time pulse recelver promises to be very simple; possibly
only three valves will be required, This system offcrs
a high degree of immunity from men~made noisa, but as
it is opprated in the higher freguencies its range is
limited in the same way as othcr systems using similar
freqguencises.

FM was used extensively by the Riu...F. on the mainland
and throughout the South West Pascific, The range was
found to be as much as 250 miles from the ground to
aircraft, and from 50 to 100 miles from one point en
the ground to another point on the yround, the varying
distance depending upcn geographical formation.

The pr.spect of FM enabling additional stations to be
licensed naturally reigses serious objections on the part
of commercial stations which at present operate very
profitebly with reasonable freedom from competition.

sustralia should not be deprived of the benefit of a new
system of broadcasting through influence exercised by
people who consider that thulr interests might thereby
be jeopardised. OChanges which would affect the interests
of listeners, brosdcasters and menufacturers should be
introduced in a controlled and orderly manner to prevent
undue fear of immediate obsolescence of existing equip~
ment. .An asuthoritative announcement should be mads in
this respect to re-assure all concerned.

o VHF station with its aerial in the centre of one of the
capital cities and situated several hundred feet above
ground level would be sble to cover practically the whole
of the city end suburben area. Reception outside that
area would depend upon the contour of the ground. .
range of 50 to 60 miles might be possible under favour-
able conditions.

To cover country arsas with VHF service from o distant
transmitter would bs costly owing to the number of relay
stations reguired. .

The adventages of FM over .M in VHF transmission hold only
under conditions where there is a clear air-line between
the transmitting and receiving aerisls. If there is a
hill or steel building or other obstruction to the direct
path of the waves, the receiving serial will pick up waves
which have been reflected, resulting in some distortion
under .M but very severe distortion with FM. This &ifri-
culty may be overcome by comparatively high transmitting
and receiving aerizals.

High buildinys would not causeé any noticeable interfsrence
with FM trensmission. Bxpcriments by the chiel engineer
of an nustralisn company which has made a large number of
transmitters for use AQuring the war, have led him to
conclude that the waves tend to scatter in the same way as
do light waves and thus pass around obstacles.
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Before FM is introduced in .ustralis it will be necessary
to adcpt end adhers strietly to a given frequency bend, ,
in view of the experience in :merica, where a recent
alteration of frequencies for FM will render a large
number of receivers useless, as they have been designed
te tune to freguenciss differing from the new allocation
in that country.

In the past it has besn necessary %o co-ordinate world-
wide frequency allocations to ensure the stendardisation
of equipment on mobile radio stations, such es those on
ships, for communication or navigational purposss. This
necessity still exists in the VHF band above aspproximately
50 megacycles, only so far as aircraft or shipping
navigational aids are concerned; in other words, in
transmissions above 50 megacycles the range is so
restricted that .ustralis could have absnlute fresdom
to make its own frequency allocatiens, as there would
be no transmission beyond the Commonwealth.

The strongest possible powers should be vested in the Post
Office. 0 deal with man-~made interference with reception
of breadcast programmes.

Rather than embark upon a new methmd, it would be advan-
tageous to build up the mediam wave system by gilving higher
power to the stations now operating and developing FM
side by side with that system.

.t least one experimental station should be established in
aach 8tate to provide facilities for recceiver design
researci.

There is a misconception amnng some radio engineers that 2
gramophone record having a coverage of, say, 5,000 cycles
will sound very much better in FM then iM. The fact is it
will sound the seme in both systems. The object of FiM is
to reduce extransous noise, natural or man-made, snd in
this 1t has an advantage over .M, The statement of the
Federation of Commercial Stations that there would be hor-
rible distortiwn if ordinary recordings were broadcast

by FM is technically unsound.

If the majerity of listeners are satisfied with the quality
ef reception available at present (irrespective of the
noise experienced with the .M system), there is no need to
introduce special rccordings, new microphones, studinm
eguipment, land lines, loud speakers etc. for FM
transmissions.

There is no comparison between the quality of reception by
M in ~merica and the general standard of reception
provided in australis at the present time, (Standing
Committee's note: This opinion has been expressed by

the Managing Director of an .ustralian manafacturing
company after personal experience during a visit tc
smerica),

In sn M receiver the quality of re~production depends
mainly on the valves; in an P receiver it depends
mainly on the design of the circuit in the set and also
on the receiving aerial. .t present wore valves are
required in an FM receiver thsn in an .M set.
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(36) The excise duty on sll .ustralisn-made valves should be
rovcked and there should be a substentiasl reduction in
the duty on imported valves which are uncconomic to moke
in .ustralia owing to the comparatively small quantities
required. _.doption of this suggestion would result in a
roduction of from £2 to £5 in retail prices of recsivoers.
In addition, 2 reduction in the listed prices of valves
would encouarage set-owncrs to replace partially worn
valves, thereby stimulating the valve-malking industry
and effecting improvement in reception of programmes.

(37) .t the request of ..ustralian manufacturers, a company wes
formed in 1933 under the name ".ustralian Redio Tochnical
Service and Patents Co. Pty. Ltd." (known as .RTS) to
engble recsiver makers to obtain a single licence to use
all the radio patents emanating from the most important
overseas laboratoriss. The company entaered into agree-
ments with the major patent holders and obtained an
exclusive right to <rant such licences. The formation
of this company enabled manufacturers to desl with a
single agency instead of haviug to make arrangements
with individual patent holders. RTS8 charges royalty on
the basis of the number of valves in a receiver.

(38) . patent-owning compsny is entitled to charge a fair royalty
for the use of the inventions which it controls, but it
would be against the public interest for the company to
charge excessive royalties. Nevotiations are procesding
between menufacturers and ..RTS in an endeavour to arrive
at a mutually acceptable basis for the determination of
future royslty charges. The pa: ties are also considering
the question of agresing to have recourse to arbitration
in the settlement of any disputes in view of the high cost
of resorting to litigation.

(39) The totel amount paid in excisc and sales tax influences
the manufacturer to deprive the ..ustralian public of meny
refinements in reccivers available in other ccantries.

U The Post Office evidence is condensed as follows:-

(1) Ovor 900 applicstions are recorded for additional commercial
station licences. . lthough many of the applicants are no
longer interested, there are many worthy orzsnisations and
persons anxious to establish stations. There is a limit,
however, %o the number of statioms which can be profitably
maintained by any one community.

(2) The most important requirement is to improve the service to
country listeners. The most ¢ffective methnd of doing so
would be the provision of morv stations in rursl srsas,
but the shortare of channels in the medium freguency band
is & great difficulty. It has not yet been possible to
allocate channsls in thet band for some of the additional
national stetions awaiting construction. .ny extension of
channel~sharing working in the medium freguency vand would
degrade the night-time service of the stations concerned,
and if existing clear channels had to be shared the second-
ary coverage of the stations affected would become non-
existent.
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It would not be adviseble to adopt in susiralia the
american systom of allocatlons in the medium frequency
bend, lthough the two countries are approximately the
same slze, the vast difference in population is the
determining factor, because stations can operate profitebly
in much smaller argas in a densely populated country.

Many of the high-powersd stations in .merica are subject "te
interference from distent stations, This disedvantaze has
been aveided in ,ustralie by placing the higher-powered
stations on exclusive chammels.

Other wmerican practices which cannot be advantageously
aceptcd in sustralia are restriction of operatlon to day-
time, sharing of time, snd reduction of operating power
at night.

If ameriesn shering conditions were applied in this country,
listeners. in remote localities would be deprived of a
service and many stations would be forced to cease
operations.

The main factor limiting extension in the medium frequency
bend is the "sky wave" at ni-ht-time, which restricts the
number of stations which may operate if they are to be
afforded reasonable coverags.

In e tentative Commonwealth plan to use the VHF bend of
frequencies (between 30 and 300 megacycles per second),
the band 90-108 megacycles has been sllocated for broad-
casting. “"Sky-wave" is of no consequence in that band,
and consequently a given fregusncy may be shared between
a number of transmitters, giving the same coveragse day and
night, providsd the transmitters are scparated by approxi-
mately 150 miles.

atmospheric noise is much less in the VEF than in the medium
frequency band, and, Iin the absence of sny other farms of
noise, lower values of signal strength may be used to ivive -
a satisfactory service.

In VHF service the coverage of a station increases con-
siderably with increase of height of the transmitting
aerial above the surrounding terrain.

¥M has a distinct advantage over .M in VEF scrvics, in that
it is less susceptible to noise from slectrical appliances.

M service from a 5,000 watt VEF station 500 feet above

the surrounding terrain would over-ride noise 58 miles
from the treusmitter, whereas with ..M the same grade of
VHF service would only be obtainable to 36 miles, With
~M the power would have to be increased to 250,000 watts
to cover the same ares with theé same grede of service as the
5,000 watt FM station. (Standing Committee's note: Some
ides of the cost which this increased power would involve
will be apparent from the evidence tendercd on behalf of
a certain station owned by a capital city daily newspaper,
that the cost of operation at 50,000 watis would absorb
practicslly the whole of the revenue received by the
station, whosc msnager has said: "I belisve that when the
operators of commercial statious learn how much it will
cost them to operate oun high power, meny of those now
clamoring for an incresss will not be so enthusiastic®, )
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« high guality of re-production is more resdily obésined
with FM then .M, provided receilvers, programme lines and
studio equipmunt are suitably designed.

In the tentative sllocation of 90-108 megacycles in the
VHF band for broadcasting, 90 FM channels would be avail-~
able. Of those, it is probable that about 30 could be
used at a number of localities under certain conditions.
For example, if 2ll stetions operated with a power of
5,000 watts and an aerisl height of 500 feet, a common
channel frequency might be used provided the stations
were 150 miles spart. If the power were limited to

250 watts and the aerial to 200 feet, the spacing of co-
channel stations could be reduced to about 84 miles.
Hence, although the numbar of chennsls would be limited
to 90, sharing would be possible to such an extent that
the number of stations which could be operated in .ustralia
would be very large, probably well in excess of 1,000.

If oM were used in the 90-108 megacycle band, 450 channels
would be available compared with 90 FM channels. But, as
noted sbove, a 5,000 watt FM station would give the same
service as a 250,000 watt .M station, and, in addition,
common channel FM stations could be operated at much
closer proximity than .M stations. These factors ;ive
such a pronounced advantage to FM that its use must be
recommended in preference to .l in the VEF band.

On the grounds of greater fidelity end lower noise level
only, FM would not be worth while, as in these respects
the improvement which city listeners would notice over
their present standards of recception would be slight.
FM, however, would be well worth while in providing a
means of expansion which would ultimately allow country
listeners to benefit from an improved medium frequency
sgrvice.

It is not expscted that inordinate delays would be experi-
enced by manufacturers in placing on the market FM ro-
ceivers or combination units which would recsive mediam
frequency in addition te FM transmissions.

In order that listeners, particularly those in ths countrny
districts, may have adequate choice of programmss, a
vwholly FM service should be provided only in areas which
are capable of supporting several gtations.

Some medium frequency stations should be retained for
listeners in isolated localities who have to rely on
secondary service from the "sky wave" covsrage of such
stations. FUii has no secondary service and with its
limited range would not be generally suitable for rural
areas, although it would not necessarily be excluded from
country areas in appropriate circumstances.

The most suitable plan would be to provide for a combination
of PM and mediwm freguuncy brosdcasting, 4 wholly FM
service would be suitable in city areas, where sufficient
stations could be operated to give choice of programmes,
but medium freguency stations should be used for rural
areas.
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In many country locallties residents are dependent upon
an inadequate service from a distant netional or ocom-
mercial station. This could be remedied by couverting
city stations to Fi and using their medium frequency
channels for country stations. More than 30 clear medium
freguency channels would become available in this way.
City listeners, when equipped with suitable receivers,
could be adeguately scrved by FM stations.

As clty listeners are not equipped to receive FM broad-
casting, it would be noecessary to operste FM stations
simultaneously with the existing city medium frequency .
stations wntil practically all the 700,000 city listencrs
had obtained suitevle receivers, over a period of porheps
ten or fifteen years. OCity medium frequency stations
could then be closed down and their medium frequency
chennels made available for rural areas.

Werld experisnce with FIf has not been sufficiently exten-
sive to justify its introduction on a wide scale
immediately. The advantages claimed for it should be
proved in practice over a perind of time under actuel
operating conditions in sustralia. It is suggested that
the Post Office should provide an ¥M transmitter in each
capital city for trisl purposes and radiste the national
programme during tests. The trisls are intended as a
megans of piving to the trade and to Post Office tech-
nicians an opportunity of hundling the metter during a
precautienary period.

There would be no great objection to the Federation of
Cemmercial Stations being afforded an opportunity to
astablish an sxperimcntal FM station in coch capitsl city,
provided the programmss were confined to those of existing
medium freguency stations and previded that permission

to eract any such test stations would not convey any
rights for a commercial licence in the event of F¥ being
intreduced ultimately into the Commonweilth. Howcver,

in view of tho high cogts involved in purchasing and
eperating such stations purely fer trial, it would be to
the advantage of the commercial stations to await the
eutcome of the Post Office tests.

after the experimental period egual opportunities should
be efforded to national and commercisl services in city
areas. The Post Office would arrange for FM transmissions -
of the'nationsl programmes, and commercial station
licencees would be encouraged to simulimeously radiste
thelr proprammes by FM with the aim of surrenderiune their
medium frequency channels as soon gs possible.

Listeners with a medium fraguency receiver only would be
guaranteed service for some years. Those who purchased
& combined receiver would be abls to hear the programmes
in medium freguency er FM fransmissions. The use of
receivers covering only FM is not visualised until such
time as mnst of the stations in any one city have com-
menced regulsr FM transmissions.

It would be technically practicable to liceunse entirely
new services on FM, but there would probably be little
demand for them for some years until such time as 2
reasonably high proportion of listeners had equipped
themselves with FM receivers.
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(28) Up to November 1945 applications for FM station licences
in america totalled 676, of which 126 had been granted
and the remzinder were still undcr consideration, OfF
the totsl applicants, 68 per cent. comprised broadcasting
station licensess. (Standing Committec's note: Later
information, as st the end of Jenuary 1946, is that more
than 750 new applications for FM trensmitters had been
received and that 30C licences had been issued),

(29) In Tnglend tests of FM arc in progress; in Canada
technical aspects are under consideration; in South
Asfnica and New Zealand no plans for the introduction of
PM have yet been formulated, Standing Committes's
note: Later advics, March 1946, is that the Canadian
Broadcasting Corporation is asbout to begin operation
of 250 watt Fi transmitters in Torento and Montreal
and plans to heve similar transmitters operating in
Viinnipeg and Vencouver later).

(30) For broadcasting, the system of modulation known as time
pulse compares unfavourably with FM. To give the same
quality of service with egual powers, the pulse channel
requires about six times the bandwidth of an FM channel.
If confined to the same bandwidth, the powsr for the
pulse transmissions would have to be about forty timss
greater for the same quality of service. The feature of
the pulse technigue whereby a number of programmes can
be radiated from the one transmitter appears to have
little prospect of application in the sustralian system.

(31) If receivers of three valves were developed to give the
same service as those at present needed in ™M receivers,
then one or more of the valves must perform a multi-
plicity of functions snd there would e no reduction in
complexity or cost.

(32) Neither pulse time modulation nor any other system of
broadcasting is near the stage of development reached
by FM breoasdeasting in 1937, Hence many years may be
expected to elapse before a system of superior
capabilities is available,

254 Later evidence, from the Supervising Engineer of the
Post Office Research Laboratories, who has just completed investiga-
tions sbroad, confirms the general views and technical explenations
expressed by his colleagues. He asrees that the expansion of
broadcasting into the VEF band should be undertaken as soon as possible.
He points out that, technically, F¥ broadcasting could bezin glmost
inmedistely, and that the method proposed by the Department for its
introduction should result in the change-over beinz effected with the
least disturbasnce of the people's listening hebits, He has emphasised
that there is nothing new in FM for the public, that it is merely
sound coming out of the receiver in the seme way as it does now, that
the aquality is better, but that the listener can obtain the same high
quality now by spending more money to get a very sgood amplifier. In
reply to guestions, the wiitness has explsined that there has been
continuous co-operation betwesn the enginesrs of the Post Office and
the C,S, and I.R., experts in the investigation of radio matters. In
1930 a radio research board was set up, comprising representatives
of the two orgaunisstions, - the Post Office beariny four—-fifths of
the cost and the C.5. and I.R. one-fifth. During the war the variocus
services also contributed to the cost, bubt at the present time the
Post Office is contributing more then half of it. The witness adds
that there is no longer any need for investimations into the VEF band;
all the conditions are known, and the problems remeining are
administrative and financial only.
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Standing Committee's Comments.

26, In a preamble to the presentation of its views, the
Federation of Commercial Stations has expressed the opinion that
better service for listeners should be the sole consideration in
determining whether or not suy particular system should be adopted
:Egt that there should be no holding up of any technical adveunce to

end.

27. In contrast with that opinion, howsver, and notwithstanding
authoritative testimony of the beneficisl technical sdvance which FM
is capable of conferring, there is a tendency in the evidence sub~
mitted by the Federation and by some other commercial interests, to
emphasise difficulties in the introduction of FM, to minimise its
advantages, and o urge alternative proposals based on American
practices 1in AM medium frequency service which are unsuitable for
Australish conditions. As shown in the Post Office evidence, the
application of such practices in this country would restrict still
further the already inadequate service uvailable in rural ereas,
would force many stations to close down, and would prevent country
listeners from securing a bettcr medium frequency service than they
experience at present.

28, Our impression is that somc interests are reluctant to
become reconciled to the prospect of additional competition snd to
acceptance of PM in place of AM channsls in capital cities, some of
which, at least, are reguired for expansion of the national service
in country districts., An old claim that commercial stations should
have "absolute parity with national stations" has also been revived
by the Federation.

29. In weighing the pros and cons, especially in regard to the
absolute parity claim, we have necessarily been mindful of the
evidence tendered to our predecessors by the Post Office in 1942,
when it was explained that, in accordance with Cabinet decisions of
July 1928, the national service was to be a co-ordinated public
utility operating throughout the Commonwealth, and that the
commercial stations were to be "individually operated units intended
to give a service essentislly local in character.... If commercial
stations were forced to duplicate the kind of service preovided by
national stations in some very sparsely populated areas, they would
be finencially embarrassed, There are cases where the ammual costs
of the plant in a nationsl station (that is, excluding prozramme
costs) are over five times the total revenue drawn from the area
served. Because such a station is but a unit in a co-ordinated
(national) system, the losses are compensasted by surpluses in densely
populated areas'.

30. In view of that evidence, as well as the evidencs of
Fil's adventages over AM in the VHF bend, and bearing in mind the
overriding necessity to provide adeguate service in rural areas, We
are in agreement with the Post Office proposal ultimately to
substitute FM in that band for AM in the medium frequency band in
the capital cities.

3. As emphasised in the Post Office and other evidence, the
most important, though indirect, objective in applying FM to the
capital cities, is to enable AM chennelse to be diverted for badly
needed service in country districts.
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32 Besides that objective, however, and in addaition to the
direct asdvantage of greater freedom from noise, it is necessary to
conslder the view of witnesses who hold that PM is also worth while
by reason of its higher quality of reproduction if receivers, .
prozgramme lines end studio equipment are suitably designed.

33. The opinion of those ineclined to dissent from this view
is confingent on the assumption that listeners are satisfied with
present standards of reception. That assumption was the subject of
disputation in america, in the initial stages of Fif development in
that country. For instence, one leading American company contended
that listeners do not appreciate even the degree orf fidelity which
#M sets are capable of reproducing and that they deliberately tone
it down to what has been descrived as a "mellow” effect. There have
also been suggestions that appreciation of fidelity is affected by
deterioration of the sense of hearing after listonsrs reach a certain
age.

3l On the other hand, a highly placed executive of anothsr
well-known company in America affirmed that "enough practical FI
field experience is available to prove that higher fidelity does have
definite public interest and thet it is liked and appreciated ané is a
logical natural, advance in radio progress." This ®xperience was
confirmed by Major Osborne, a technical officer, whose services were
made available to Australis by the British Government, and who had
previously held responsible radio enginesring positions in America.
Giviny evidence to our predecessors {the Standing Committee of the
16th Parliement) in 1942, Major Osborne declared that "freguency
modulation has the advantage thate.......you get high fidelity because
the band is able to carry very high end very low notes. With the
ordinary system, the band must be cut so as to increase the number of
stations which cen operate in the one area. After one has listened
t0 a freguency modulation broaicast, one would not wish o zo back
to amplitude modulation which is used at present,"

35 Vihatever the degree of weight to be conceded to conflicting
viewpoints on the value of this high fidelity characteristic of PM,
it does not seem practicable to test properly the assumption that
australian listeners are satisfied with present standards until they
are given the opportunity to make adequatec comparisons with othsr
standards at reasonable cost.

36, It may be that in some quarters the outlook is comparable,
to some extent, with the course of events in counection with %he
development of motion pictures. We have been reliably informed that
"talkies" were invented 12 or 13 years before they were made available
to the public, and experience has shown how incorrect it would have
been to assume that picture-gosrs would have remained satisficd with
"silent" standards of films throughout those years if the new inventi.
had been "released" earlicr.

37+ There 1s evidence that FM receivers will be more costly
initially, but the higher cost of admission to Ytelkies" in comparisor.
with "silent" pictures has not Jdeterred the people from patronising
them. It is probably trus to say of the average metropolitan
household that its expenditure in thc purchase and msintensnce of sn
FM recciver on equitable terms would be very substantially lower
than its accumulated outlay on "talkies" throughout the period ef
years during which the ruceiver would remain serviceable. A good
deal will probably depend on the nature of the publicity campaign
which the inferests concernsd will no doubt undertake at the
appropriate time.
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38, In regard to means of meking FM receivers aveilable at
reascnable prices,sthere is evidence of certsin practices in the trade
which might well be reviewed in the interests of listeners, It has
been disclosed that, after paying royalty charges to patent holders
on the bass of the number of valves in the set, menufacturers more
than deuble those charges in pessing them on to the public. For
example, it is said that for a five-valve dual wave set the royalty
amounts to 17/6d., but in fixing the retail price of the set the
manufacturers increase that 17/6d. to £2 or more.

39. A similar practice is followed in passing on customs or
excise duty on valves, except that the multiplying process appears to
be on a higher scale, as shown in a8 report, dated 28th August, 1939,
by the Tariff Board, one of whose witnesses declarcd that Y"the real
anelysis of the excise tex is that it is a tex collected from the
user of the valve in which 75 per cent. is paid to the Jross revenue
of distributors end 25 psr cent. to Commonwealth reveunue". The
Tariff Board suggested that if some method of collecting sxcise at
a later stage in trade operations could be evolved, this would result
in the same revenue tc the Commonwealth with @ much lighter burden
on users.

40, In the same report the Tariff Board referred to certain
valves, not manufactured in Austrelia, which cost importers 6/hd.,
including duty. The retail price is fixed at about 200 per cent.
above that sum, notwithstending thet these valves, being merely
replacements, have no sustralisn manufacturing costs sssoclated with
them, The Board expressed the opiniun that this procedure was
centrary to the public interest and suggested that ¢fferts should be
made to find a remedy. This is a matter which it would ssem appropri-
ate to refer to the Prices Commission Por investigation.

L1, Vle have drawn attention to fhese practices meinly because
it is understood that FM receivers will require the use of mors valvas
than AM receivers, and the imposition of unwarrantably high charges
associated with their provisicn mey tend to delay the substitution of
M for &M in the capital cities for a longer period than weouléd other-
vise be necessary, to the disadvantage of country listeners waiting
tC receive the benefit of the 4M channels which are then %o be
released from capital city use.

L2, A .partial remedy may perhaps be found in adoption of a
suguestion made by the chief enginesr of one of the leading manu-
facturing companivs, who formerly held responsible positions in the
Cummonweal th Public Service. 1In & report te the Socondary Indusiries
Cemmission while he was a public servant, he pointed out that the
charging of royalty on the basis of the number of valves in a receiver
plus the excise duty on valves, results in a tendency on the part of
manufacturers to adopt technical dcvices in an endeavour to "savavely
skimp" the number of valves in a set., The conseguence is, he says,
that the public does not receive the best types of receivers embodying
the best ovurseas inventions because of the fictitious value which
has thus been placed upon the use of velves, His supggestion - and
he still advocates its sdoption - is that if the patent-owning compsnie
could be persuaded to adopt a different measuring rod, such as a royslt,
on each completed recsiver, and if another basis of excise duty, such
a8 a percentage of the wholesale selling price, were adopted, it is
curtain that there would be sn upgreding in the guality of the product.

L3, Objection has been raised tc this sugsestion in some guar-
ters, so far as royalties are concerned, on the ground that it wouwld
involvu Gelving into menufecturers' cosis, but that difficulty does
not appear to be experienced in Britein and Americs, where, it is
said, royalty peyments are fixed on the basis of so much per completed
seb.

VTR
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Uly, It has been said thet there are sdministretiwe diffi-
culties in altering the method of collecting excise duty, but that
phase of the suggestion might well be re-axaminaed by the Gustems
authorities end the Prices Commissien Jointly, for the purpose of
determining whether the administretive difficulties are really of
such a character ag to justify the financisl barden imposed upon pur-
chasers of radio receivers by a state of affeirs in which they have
to pay up to three times the amount of excise duty which the Government
desires to receive for such duty, end which is intended %to be a con-
trivution to the consolidated rsvenus and not to afford an opportunity
for intermediaries to increase its incidence so substantially at the
cxpense of the user, .

L5, The suggestion appeals to us as being worthy of further
consideration by the authorities concerned, as it sppesrs to hold out
& prospact of dual advantage, - first, in putting an end to the
multiplying of royalty and excise charges in the process of fixing
retail prices; second, in improving the quality of receivers, thersby
helping in the objective of inducing wider appreciation of higher
grade radio service. 1In addition, 1t should help to stimulate sales
of receivers and thereby benefit menufacturers,

U6, We commend to the consideration of all conoerned that, as
socn as financial and other circumstances permit, the sim should be
%o provide studio end transmission eguipment, recordings, programme
lines and receiving sets at ressonable cost in accordance with
standerds which will confer opportunities for Australisn listeners
Yo experience the best that world invention has to offer.

47, Conflicting advice from experts on technical aspects of
TN emphasises the necessity of continuing to have, in the public
interest, a competent technical authority whose opinions cannot be
questioned on the ground of actusl ar pptential partislity arising
from association with cemmercial undertakings.

La, The Post Office, with its highly quselified end experisnced
engineers, ilts research laborateries, ifs “lines of communication®
with world developmsnts and, above all, its impartisl outlook, is
pro-eminently equipped to continue functioning as that suthority, in
collgboration, when necessary, with the Council fer Scientific and
Indusgtrial Research.

49, We are therefore diffident about supporting suggestions
which have been made on behalf of commercial interests for the setting
up of mixed committees to deal with the allocatien of frequencies
and other technical questions. That is not to say that interested
parties would be denied hearing and consideration of any submissions
they might wish to meke from tiwe to time; on the contrary, they
should he welcomed. But after such hearing and consideration have
been conceded, there is a lot to be sasid for the view that in a field
of public service such as broadcasting, in which public benefit is
recognised to be the dominsnt element, Aetermination of the naturc of
the technical advice on which Gecisions are taken should remain with
an suthority responsible through the Minister and through Parliament
to the Australian peopls &s a whole. It is debatable whether that
rasponsibility could be satisfactorily shared with people who are only
accountable to the commercial -undertakings which employ them, and who,
for that reasson, could net be given access to information of the kind
to which reference has been made by the Federation of Commercial
Stations in its evidence that "fhe Federal Communications Commission
(of America) had the advantage of access to military and naval infcrme-
tion when reaching its conclusions (on the allocation ef frequencies)
that is not avallable to Laymen'.

/50. In
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50. In any case it would be premature at this stage to
determine finally the overall portion of the VHF band which the
Post Office has tentatively allocated tc broadcasting in Australis.
This gnd ofher associated questions, such as, the allotment of
specific frequencies within that portion of the band to various
interests; the reservation of channels for religious and educational
institutions (as recommended by the 1941 Joint Parliamentary
Committes and by the Standing Committee of the 16th Perliament)y
the guestion of amending the law relating to the tenurs of, and fee
for, station licences, and the number of stations which mey be con-
trolled by any one company; =2lso the general conditions under which
licences may be granted - all these are matters which it would be
appropriste to consider during the precautionary period of testing
for the bensfit of technicians and equipment manufacturers.

5. It has been suggested in certain quarters that the
administration of broadcast licensing should be withdrawn from the
Post Office and vested in a new body to be constituted with indep-
endent powers similar to those of the Federal Communications
Commission of dmerica. This involves a question of high policy
and is outside our terms of reference.

CONGLUSTONS,
52. Our conclusions are:-~

(1) National service tests of FM in the VHF band should be
made in each capitel city, as proposed by the Post (Office,
the estimated cost of the six stations being £48,000,
excluding the cost of programmes (which do not enter
into the calculation, as sxisting national AM programmes
would be transmitteds.

(2) Arranyements should be made for the Federation of
Commercial Stations to meke a similar test in each capital
city if so desired {using existing commercial
programmes), under such technical and other conditions
as the Post Office deems necessary in the public interest.

(3) similar tests by applicants for FM licences who do
not hold AM licences would involve them in heavy ex-
penditure, not only for transmitting eguipment bui also
for studios and programmes, in respect of which they
could not hope to secure adveruising revenue until
such time as a substantial number of listensrs were
equipped with FM receivers to hear such programmes.
Hence, experiments by these applicants would probably
have to extend over a numbsr of years and would not be
tests in the sense intended under the Post Office
proposal. Thersfore, to authorise tests by these
applicants now would be tantamount to the issue of
licences to them, - & procedure which would entail
difficult discrimination and might be unfair to other
interests pending determination of the overall policy
which is to govern the issue of licences in future,
after settlement of the questions referred to in
paragraph 50.

(’4-) Consideration should be given to means of improving

the quality of eguipment and reducing the cost of
receivers (ses paragraphs 386 to 46).
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(5) M, in the portion of the VHF band which the Post
Office considers most suitable as the result of the
tests, should be substituted for AM in the medium
frequency band in capitel cities, at a date to be so
selected as to provide for the change-over occurring
within a period bearing & ressonsble relationship to
the normal depreciation of recuiving equipment.

(6) In order to safeguard the interests of all concerned
&as reasonably as possible, an official announcement
should be maede as to the approximate length of time
during which AM service in the medium freguency band
will continue to be provided from capitel city stations.

TBLEVISTION.

53 Our terms of reference require us to report in what
manner and to what extént %television should be incorporated in the
domestic broadcasting system of Australia.

5h. Having heard evidsnce on the subject from representatives
of the same groups of interests as ars concerned in FM broadcasting,
we set down a summary of the information supplied and opinions
expressed by them. As in the case of WM, the views of witnessas,
even in the seme group, are in conflict with one enother in some
regpects. In fairness %o all concerned, however, the principal
differences of opinion are included in the summery.

Summary of Witnesses’ Submigsions

554 On behalf of the Post Qffice ~

(1) 4 public television seryice was opened at Alexandra
Palace in Loudon in 1936 by the British Broaccasting
Corporation and remsined in operation until 1939, when,
on the outbreak of war, it was discontinued for military
roasons. It coversed a radius of 35 miles around London,
embracing a population of about 10,000,000, The
approximate number of receivers in use was 20,000,
£450,000 was made available to the Corporation for the
service during 1939.

{(2) The British Government has brosdly sccepted a report
made in December 194L by a committes set up by the
House of Commons, recommending that operations be
re~commeénced without making any technical changes in
the British pre-war television system, but pointing
out that vigorous research work should begin to produce
a radically improved system, and suggesting that an
additional licence fee of £l per annum should be
collected from those possessing television receivers.

It is anticipated that the service will be re-opened

in London during 1946. It is to be extended to possibly
six provincial centres. (Standing Committee's note:
Subsequent to the tendering of this evideunce, the London
service was re-opened in June 1946).

(3) In May 1941 rules and stenderds were decided upon in
America for monochroms (black and white) service. By
September 194k six commerciel f%elevision stations had
bean licensed in that country and esch was rendering
a programme service, although three of the stations
had not completed full construction because of war-time
conditions; also, 30 experimentsl stations had been
authorised, including 15 relay stations. Three of
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the experimentel stations wers giving a limited service

to the publics (Stending Committee's note: Later

advice, as at January 1946, shows that 50 stations had then
been authorised to proceed with construction and that

150 other applications were under consideration).

In November 1945 a new allocation plsn was decided upon
in America, providing for more than 400 stations. The
largest number gllottsd for an individual city is 7.
Stations are tc operate for at least 28 hours per waeek
and for 2 minimum daily period of 2 hours.

In late 1944 the estimated population within range of
the American stations was 27,000,000, The number of
receivers solé was 7,000,

The public has not yet supported telgvision in England
or smerica enthusiastically. The service is not yet
on a firm footing in aither country, the emphasis being
on research end developmental work with a view to
introducing radical improvements.

Lack of support may be due largely to the short daily
hours (2-3) of servics, on account of ths cost of
programmes and the difficulty in obtaining them.

Probably the programme hours of television will slways
be shorter then those of sound broadcasting, dua to the
necesslty for undivided attention on the part of the
audience.

Colour television has not yet passed bsyond the experi-
mental stage.

Viewing screens on the receivers so far available have
been tuc small. They have renged from 5" x 4" to

lo" x 8% It seems reassonable to expect that a size at
least 20" x 16" will be generslly available in future.
One American manufacturer proposes a screen 24" x 18",

Knowledge that has become available during the war will
be of asssistance in improving the performaence of
receivers, and mass production methods sheuld be possible
to reduce cost. It is unlikely that the cheapest model
would cost less than £50; maintenance would probably
cost from £5 to £10 per annum,

To serve a 20 mile radius around a city such as Melbourne,
the capital cost of a station is estimated at £210,000
and the snnual cost at £390,000 for a service of 16 hours
per weak. Reception at a greater distance would be
obtained at times, but generally beyond 20 mileg it would
not be satisfactory.

There are approximately 250,000 licensed listeners in
the 20 mile radius sround Melbourne. Assuming that

25 per cent. of thess purchased receivers, it would, cost
£6 per annum per receiver %o defray the running expsnses
of the service. This assumed figure of 25 per ceunt. is
much higher than the proportion of television recsivers
to licensed listeners in the London area, which in 1939
was 1 per cent. If the public only responded to ths same
extent as in London, the cost per receiver would be

£150 per annum,
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The capital and annual cost of an indepundent service
in another cepital would be approximately the same as
for lMelbourne. The proportionate cost of the service
per receiver would be censiderably more in the smaller
capitals where fewer roceivers would be in usa.

If other capltals wsre provided only with relays of
the Melbourne programme, there would be a reduction
of programme costs in those capitals, but thers would
be ndditional costs of providing interstete channels
suitabls for television relay. At the present stage
of development, the ecnst would be £3,000 per mile,
which in the case of Melbourne-Sydney would total
£1,500,000.

In sound broasdcasting the revenue from listeners!'
licences in densely populated areas helps to pay for
the transmitting facilities in the sparsely populatsd
regions, In the case of television, a service in one
capital city would involve such high costs that the
revenue from the rest of the Commonwealth might have to
be applied, unless the servics could be financed by a
special levy on television ruveivers.

Great Britain and America, in which countriss most
development hasg taken place, have adopted different
transmission standards for telsvision. In additionm,

they contemplate operating their services in &ifferent
portions of the frequency spectrum. At the present tims,
if pustralia adopted the Bnglish standard it could not

use recelvers built to Americen standards, and vice versa.

There will be considerable alteration to present standards
before stability has been achieved. In England, con-
carrently with the re-commencement of the pre-war service,
it is proposed to pursus the matter of establishing a ser-
vice confrrming to higher standards. It would therefore
be. unwise to inaugurate a service in Australia without some
vuarantee that it could be established on a permanent
basiss. This gusrantes could not be given if full
advantage is to be taken of improvements which will
eventuate, Nothing should be done which would encourage

a large public investment in receivers which, by reason

of technical advences, might become obsolete in a
relatively shert time..

Publicity on the subject in England appears to be
assocliated with plans for development of export trade
and with the ovjective of holding a leading position
in the television field, In America the elaborate
publicity methods being smployed suggest that it is
becoming necessary for those who have made substantial
investments tc obtain some financial return. These
factors in the two countries may cloud the issue
whether television is at a sultable stage for adoption
as a public service.

In view of the unfavourable outlook towards the
immediate introduction of itelevision in Australls, it is
not necessary to carry examination of fthe matter any
further at present. The Post 0ffice proposes to

conduct such experimental work as is necessary to keep
itself abreast of the trend of developments oversses.
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o licences for commercial television should be issued
at present, in order to safeguard the interests of the
public who might purchase receivers which may ultimetely
be useless on account of termination of the service or

a change in techuical standards.

In Canada many applicefions for stations have besn
rgegived but no licences have yet been issued., Bxperi-
ments in other countries, particularly the United States,
arg belng vatched and when it is felt that a satisfactory
stage ef development has beeéu reached tho Canadien
authorities will give consideration to the establistment
of stations at principal centres,

In South Africa the authorities have decided to await
the time when international standardisation is decided
end success proved by raesults. There are no plans for
television in New Zealand.

In later evidence, the Supervising Engineer of the Post

549,
office Research Laboratories, who has just returned from investiga-
tions abroad, confirms the general views expressed in the earlicr
Post Office evidence, and has also supplied additional information
and opinions based on his inguiries overseas, which are condensed
06 fallows:~

(1)

(2)

(3

()

British authorities expressed the opinion that it would
be better to sdhere to the LO5 line standard in Englend
until soech time as it were practicsble and justifiable
to make a change to a muach better standard, such as
800 lines, which would permit large projected pictures
of a quality approaching that of motion pictures.

In England there is optimism among highly pleced
authorities as to the future of television service, but
among the general public the witness received the
impression thaet television is overshadowed in their
thoughts by the problems of food, clothing and housing.
There was no production of television receivers pro-
ceeding up to ths time the witness left England (eight
months ago); manufacturers were unsble to get labdour
and material for the conversion of their factories tc¢
the production of peace-time domestic goods.

The black and white pictures produced on a television
receiver to American standards are very good from the
standpoint of technical guelity.

There is almost ne activity in the manufacture of
receivers in America except in the making of cathods
ray tubes, dus to difficulties in securing waterisl
and labour for the conversion of factoriess from war-
time production and the strikes that have affected the
glectrical industry and the basic industriss upon
which it depends. In addition to these retarding
factors, a successful demonstration of colour television
by the CBS (Columbia Broadcasting System) in February
1946 illustrated the sdied significance and vividness
given to fast-moving events when they are shown in
colour, e.gs a football match or a horse rsce.

/(5) 1In
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(5) In the witness's opinion, the addition of colour to
telsvision is more impertant than the addition of
colour to the cinema filme In the latter case it may
be regarded as o refinement; in television it will
probably be a vitol matier bearing upon the erux of the
television situation, namely, its acceptsnce by the
public as a service in the home.

{6) GColour television must be operated on higher frequency
bands than are requirved for monochroms. There are also
other technical factors which will need resoclution by
further experiment. Nene of these are fundamental,
and requests have been made to the Fedsral Communicetions
Commissien to allocate frequencies for regular colour
television services.

(7) Certein manufscturers in America who wers sbout to
resume production of television receivers decided fo
postpone their plans because of the CBS demonustration.
One publicly announced that it wonuld sbanden the making
of monschreme recelivers and would concentrate on colour
telesvision, .

{8) The witness was given to understand thst as a result of
the CBS demonstration the Canadian Broadcasting Cor-
poratien would asdjust its plans so as to avoid intro-
ducing black and white television.

(9) It would be unwise to introduce television in Australia
on a monmchrome basis., Within the next two or three
years colour television should be so well advanced
that it will be worth while to postpene decisions
until that time, .

(10) The cost of a2 transmitier for colour would be about ten
per cent. higher than for black and white television; if
more than one were to be made the cost would no doubt Lo
propertionstely lower.

(11) Although ecolour has gone a8 long way towards supplying
the "missing link" in the essential public appeal, there
st31) remain the very high capital and amuvsl cosis,
which apply to any form of television,

(12) The equipment fer colour television does not differ
materially from that used for monochrome television,
but it is not interchangsedle, For colour, certain
adgitions‘ are necessary at the transmitting and receiving
ends.,

{13) Television is a luxury service and is analagous to home
movies, except that it has the adventags of meking it
unnecessary to put up 2 sereen, arrange a projector,
change film speols and so on; also the further advantage
of actuality in respect of events that are suiteble for
television broedcasts, that is, where only & few performers
are teking pert, or perhaps only two, as in boxing. .

(14) In america the largest recciver gives pictures 16" x 22V
and the set costs 600 dollars. A new valve for the set
costs as much as £20. Hence television is a very costly
service, end the public would have to pay for it either
directly in the way of licence fees or indirectly through
spansored programmes.
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The Federal Communications Commission of America believes that
celeur might meke the difference between television being a.

luxury service as it is now and the popular service which everyone
hopes it might become. In America, television as a luxury service
might sti1l be able to suppert & considerable industxzy, but that
weuld not be possible in Australia with its smaller population.

If the addition of colour "touches the trigger" of public interest,
televisicn should be introduced in Australia, in preference to
monochrome, but how it would. be financed is another matter,

The provisidn of the technical service associated with television
is so expensive that private enterprise in Australia could probably
not afford to bear the cost.

4 new system of programme plamning will be required, and it is
almost certain that picture-meking studios will be brought inte it,
For that reason the witness is uneble tc commit himself on the
question whether control of the programmes should be in the hands
of the Australian Broadcasting Commission or not, In any case,
the provision of cables for the transmission of actuality pro~
gremmes to studios for broadeasting would be a matter for the
Government,

In Great Britain the Government has accepted the recommendation
of the Hankey Cemmittee to oharge a television licence fee of £1
per annum in addition to the ordinary licence fee of £1. Even
at that, the Treasury will have to subsidise the television
service to the extent of more than £2,000,000.

In America television is left to private enterprise; the Govern-~
ment confines itself to functioning as the regulating authority to
contxol the operaticn of the industry.

1t is unlikely that television will constitute any real threat to
the moving ploture industry. It will be complementary to that
industry rather than in competition with it.

Perhaps the only real thing of value about television is its
provision in theatres, It is believed that the theatres will
2dd a television service to their programmes and that this may
change the whole financial outlook in regard to television in
the home,

There should be evidence of acceptancz of home television by the
public before a very expensive servic. is embarked upon, and it

would be prefersble to avait the perfection of colour television
in the hope that this might ensure its popularity.

57, On behalf of the Australian Broadeasting Cemmission.

(&3]

@
(3)

@

Television is in a stage of development whioh renders it
inadvisable for Australis to determine its policy until overseas
investigations and experience have proceeded further,

At the appropriate time the Post Office should set up technical
facilities at some metropolitan cenire for experimental purposes,

One of the most valusble fields for television lies in the pre-
sentation of current events, sporting fixtures and other similar
material where am ability to see what is teking place is of
primary importance,

The British Television Committee suggested that for the post-war
development of television, licences should be introduced both
for domestic viewers and for the use of television in cinemas,
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(5) The Cemmission will require additional revenue to provide the
programmes,

(6) In the initiel stages, at least, the service should be confined
to the national system. Once heavy capital were invested by
private enterprise, there would be very great difficulty in
meking any variation in over-all policy,

58, On behalf of the Federation of Commercial Stations.

(1) Television is more cempetitive with motion pictures than with
‘braedcasting.

(2) There is no doubt regerding the technical practicebility of
television, but there is still a doubt regarding its capacity
to attract and retein a mass audience.

(3) Immediately prior to the war there was a new development with
the introduction of the Scophony projector, which provided a
24" m 20" picture in a commercial model home receiver, This
development was also adopted for theatre sereening of current
events.

{4) More then £8 ,000,000 has been spent by leading companies in
America in endeaveouring to popularise television,

(5) Premsture fixing of standards might eliminate the benefits
of research work carried out during the war and at present
on the military secret list,

(6} Suggestions have been made that Australia might align itself
with Great Britain to establish Empire standards, but if this
meens accepting an inferior article the idea should be opposed.

(7) Before a potential purchaser of a receiver is likely to be
induced to invest in it he must be convinced that the pro-~
gramme will setisfy more than trensient curiosity, that it will
maintain a continuidy of interest through its variety and
quality, and that the receiver will not have to be scrapped
or altered teo socn because of technical changes.

(8) Programmes may be derived from three sources - films, telecasts
of outside events, and studio presentations,

(9) Some enthusiasts suggest that with the advance of television
the motion picture industry will either go to the wall or will
have to accept television as an alternative outlet. Before
that happens television will have to provide the life-size
image seen in the theatre and will have to compete successfully
with the attractive conditions of theatre screening, where the
"herd instinct" is a fector and where there is: freedom from the
distractions experienced in the home,

(10) The "documentary" or educatiomal typ of film, which received
an impetus during the war, is one which might provide possibilities
for use in television,

(11) #n international conference should be arranged to determine
techniocal standards and frequency allocations, The problem of
television would then e reduced to one of costs.

a

(12) If the Post Office esteblishes an experimental station,
commercial stations should also be allowed to do so.

59. On behalf of equipment manufacturers and others.

(1) Television can be made an extremely valusble advertising and
entertainment medium, It will revolutionise the home life of
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the everage citizen far more effectively and more quickly than
any form of éntertainment that has becn devised within the last
50 yoars.

Subject to satisfactory selection of freguencies and standards of
trensmission, television should be introduced at an early date,
Jointly with P, as both require special receivers and trans-
mitters using wavelengths of the same frequency order,

Being an entiroly new service, television will add to the scope:
of broadcast audiences without detracting from the value of
soind broadcasting. Television is complementary to, and not
a gubstitute for, sound broadcasting,

The public should be fully advised of the limitations of tele-
vision and be assured that it will never replace existing fcorms
of aural broadcasting,

One of the activities of television will be the repetition of
successful plays or other progremmes e number of times, as in the
theatre; in other words, television will introduce the "long run"
idea to radio.

Satisfactory sound broadcasters would not necessarily be accepteble
to the seme extent as television artists. As in stage plays,
there would usually have to be a separate actor for each part, of
appropriate type, age and costumc, Television artists must
memorise their lines; they could not read from script,as sound
‘broadcasters do,

Television will develop types of entertainment which cannot be
featured in the sound brosdcasting system, e.g. the performences
of dancers, Jugglers, acrobats and conjurors,

There is a "fatigue" factor in television which would probably
limit "looking in" sessions in the home to about 30 minutes
because, unlike sound broadcesting, television requires con-
centration to the entire exclusion of' other occupations,

Twc fields of services are likely to develop ~ one for medium
definition transmissions for which a comparatively cheap receiver
would suffice, the other a high definition method capable of
reproducing colour and having a projection system giving a picture
24" x 18",

Great public confusion and finencial loss could be easily caused
by premature introduction of television, It will pay to "make
haste slowly", Extensive research in Australia would be too
costly for the resources of this country. It would be pre-
ferable to await stability in overseas services and then erect
goverrment-owned and commercially-ovned experimental stations to
allow of proper study of the best station locations, reception
peculiarities, development of programme technique, planning of
receiver manufhcturing processes, ete.  This procedure would
pemit orderly introduction of television, When sufficient
experience had been gained, commencement of regular programmes
would coincide with the production and sale of receivers,

Some of the difficulties in introducing television to Australia
are i~

(a) Problem and high cost of giving service to the widely
scattered population. To cater for even 75 per cent. of
the Australian public, an elsborate and costly system of
relay stations or coaxial cebles i.ould be nseded, Only
recently the Americans were exulting over their success in
relaying a television programme 200 miles at great cost.
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(b) High cost. of receivers » which averago the use of 20 valves.
The use of 40 valves iz not uncommon,

(c) Difficulty in obtaining, and high cost of, programe
material. While a play can run at a theatre for six
months, fresh material must be available for television
almo st daily,.

(12) No city with a population less than 500,000 €ould support a station
operated in commercial interests,

(13) No television system should be introduced in Australia until such
time as it has been accepted by an appropriate authority as being
scmething that will continue in service sufficiently far ahead to
warrant the public purchasing receivers,

(14) There has been built up during the war yesrs a vast store of
elestronic kmowledge, which so far has not been exploited,to any
epprecigble extent, for the purpose of improving upon television
as it was Jmown in 1989. To exploit this store will probably
take four or five years. (Stending Camittee's note:  The
report of the British Television Committee, December, 1944, wtates
that "war research hes produced little informgtion and no discovery
of' & fundemental character bearing directly on television".)

(15) A tolevision receiver is usually specifically designed for that
purpose and as a rule does not embody facilities for reception of
aural broadcasts other than those which normally accampany the
visual programme,

(16) Surveys in imerice show that from 40 to 60 per cent. of the
population will patronise television sexvice when receivers are
within reach of the nommal income, Successful cperatiom of 2
gservice in Australia will depend on availability of low-priced
receivers and on the quality and aveilebility of programmes.

(1‘?) It is understood that moves are being made in America for a
welding of motion picture and television interests, The film
interests are planning %o co-operate in the provision of
“actuelity" televised transmissions of sporting events, etfc,
direct to theatres,

(18) Experiments ave being made in America with small vaives for
dual and treble purposes,

(19) In America seversl television services are now opsrating and it
is evident that they are gaining populerity with the public.
The standard of service is good and there is unquegtionably
entertainment value, Within the industry, at December 1945, it
vag estimated that 250,000 television receivers would be sold in
1946 at an average price of 100 doliars.

(20) An experimental station, financed from consolidated revenue,
should be erected by the Government,

(21) Two stations should be erected by the Govermment, for national
service ~ one in Sydney and the other in Melbourne - as &
commencement, end one of two alternetives should be adopted:-

(a) Australia should wait a meximum pericd of two years for
England and America to detemine a common stendard on
which they arc going to operate, and Australia should
then follow that standard; o

(b) Australia should select, within the next two. years,
either the English or the imerican standard - preferably
the Zmericen because Australian valve and other develop-
ments seem to follow more closely the imerican pattern -
and should follow the selected method exactly without any
attempt to make alleged improvements,
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When technical standards have been determined, lieonces should
be granted to suitable private organizations prepared to provide
a service, if they are sble to give guarantees regarding con-
tinuity end quality of programmes,

There is an impression that the present telecasts in .merica are

é tally experimental and only serve to keep faith with
people who have purchesod reccivers., Television in Englend
appears to be cn a much sounder basis; a satisfactory system
has been evolved in that country and it is possible Lustralia
would do well to follow English practice by adopting standards
which, though somewhat obsolescent, have been tried and proved
acceptablo,

Subject to the receipt of a licence, Philips Electrical
Industries of justralia Pty. Ltd. is prepared to bring to
fustralia during 1946 from its headquarters in Holland a tele-
vision trensmitter with demonstration receivers, in order to
exhibit some of the latest developments, including large size
screcns and screens which can be viewed in daylight., The trans-
mitter is of a type vhich enables the number of lines in the
picture (405 English and 525 American) to be changed at will by
a switch, (S'canding Conmittee's note: The report of the
British Television Comittee, December 1944, states that "to
bring the British post-war system entirely into line with the
fmerican system, so as to render British and fmerican television
apparatus interchengeable, would involve more serious problems
than 2 mere change in the number of lines, e.g, the picture
signels in the two systems are transmitted with opposite
polarities and the frequency of the electrical sppply is not
the same".)

Australia should have the benefit of all improvements and
innovations in broadecasting. Radicel changes should be intro-
duced in a controlled and orderly mamner,

Leading companies in Lustralia are in a position, from a patent
and manufacturing point of view, to supply equipment, In the
initial stages it would be necessary to import certain parts,

Television will not pay in any country for some years, Its
introduction in sAustralia, now or ten years hence, will be
costly for the First few years, so that postponing the commence-
ment of a service will only defer that inescepable experience.
So far as fundemental principles are concerned there is very
little for which there would be justification in delaying intro-
duction of televi.sion in justralia.

Colour television is being investigated in jmerica, but according
to the best authorities it is still five years away as a practical
proposition.

Australia must chcose & time to start, It could wait year
after year for the ultimate in perfection, but technically tele-
vision is aveilable now and the outstanding problem is programme
production.

The stendards adopted in America have been based in gsome measure
on considerations of broadeasting film,

MNost of the televisicn programme material in imerice is in the
form of film similar to that used for sound picture reproduction.
Some stage plays are produced specially for television purooses;
they are filmed and cop.es are distributed to transmitting
stations. In other cases current stage presentations are filmed
and again copies of the films are prepared snd distributed.

This seems to be the future method of securing programme material
in America; it may be that the television industry is one zore
allied %o the motion picture industry than to the broadcasting.
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In the interests of full employment in the eleetronic industry
in justralia, television should be introduced as scon as world
standards have been agreed upon,

Aimerica and England might decide to adhere to different
standards, from considerations of export trade. The British
system might be adopted in Europé, which would exclude the use
of American sets, and vice versa, The holding of an BEupire
conference to decide.upon standards within. the Empire might
verge on political considerations, It would not be & good
thing to exclude fustralia from the benefits of imerican develop-
ments,

In view of the number of years likely to elapse before multi-
colour television becomes a2 practical proposition, there seems no
reason why hustralia should in the meantime ocontinue to be
deprived of o sgervice in black and white,

60, On behalf ~f broadcasting statiens in which capital city newspapers

are financially interested.

(0]
@

(3y

®
®

(e

Television has unlimited potentialitii:s for post-war expansion.

Bxperimental stations should be erected at an early date to
enable the public to assess the wvalue of the service and in order
that manufacturers may be in a position to prepare themselves
for production of receivers. .ny commercial station which is.
prepared to finance such exporiments should be allowed to do so
and should hove a reasonsble cleim to a permanent licence,

It is unlikely that television would result in diminution of
attendances at sporting events and theatres, People like to
gather in masses, Television would probebly stimulate
attendances.

Television programmes on educational subjects would be more
effective than mere talks on the same subjects,

The cost of programmes will be so high that syndication will be
necessary. Australia should be eble to draw on programmes from
both smerica end England, Tt would be disestrous if the
ehoosing of imericen equipment would involve cutting sustralia
off. from British programmes,

High intensity lighting formerly necessary in television studios
has been dispensed with by the development of a supersensitive
cemera tube,

6l. On behalf of capitel city newspeper interests which do not hold bread-
casting station licences. ’

1

(@

(3)

Television impinges directly upon the newspaper business. The
granting of licences should not be restricted to the existing
holders of sound broadcasting licences, Consideration should
be given to the claims of newspaper interests which are independ-
ent of any formm of chain control.

As in the case of Fif, licences should be,offered on a competitive
basis for texms of 20 to 25 years and, subject to appropriate
eonditions, should gc to the highest bidder,

The research necessary to keep stations abreast of world develop-
ments and the artistry required to create suiteble programmes
involve expenditure which would only be economic if the
licensees have e guerantee of reasonsble tenure,,
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If australia is not to la3 behind in telsvisisn
developments, permission should be given witheut

delay for the establishment of experimental statiens, snd
research should be asided and encouraged in every possible
way, The exploitation of these developments would
familisrise young sustralians with their technique

and would inevitably lead to discoveries in this field
by Australian inventors and scientists.

Certain television stations in Americs provide a
reliable service area of 60 miles radius,

In reeent times in America the emphasis has been on

uBe of prepared film for prmgrammes rather than on
simulteneocus transmission of events as they are
happening. Production of such film in JAustralia should
be encouraged for television servioce in this country,
and for export to Britain, America and other eountries.
Ahs television enters the home life it is more intimate
than the cinems and will be the most widespread way

of conveying intelligence and sfory by picture of
Australia.

The establishment of television should be so plsnned
that. it may flourish in its individual field. It
should not be subjsoted to or contrelled by either
sound brosdcasting or sound cinema interests. Any
organisation with the necessary enterprise and
resources should be allowed to participate in its
development.,

Jxperience in England snd umerics has clarified meny
of ths difficult problems that usvally beset the
introduction of an entirely new project, and has
produced a "blue print" from which a service may be
established in Australis without delay and with
confidenca.

The technical excellence of a television monochrome
picture under existing standards is adeguate for the
conveyance of entertainment and education. Reliable
authorities are agreed that up to five years will elapse
before the colour method is evelved, and then it will
only be ready for expcrimental establishment.

There is no justification for delaying the introduction
of a service mersly to await s successful colour method,
which efter all is a small part of television appeal.
nlthough colour has been svolved for the cinema in ever
increasing efficiency since 1726, it enly represents

13 per cent. of feature film production in America.

It is the programme itself, rather than the colour,
which is the main attraction; it is not expected
that the public would pay two to three times more
for this feature.

Cinema studio production costs for colour films are

from 20 to 35 per cent. higher than comparable production
in monochrome; hence the use of such films in television
sarvice would load the programme costs to a corresponding
extent, the significance of which hes to be considered

in relstion to the probability that television pro-
grammes will largely consist of f£ilm re~productions.

In 1939 the Austraslian radio and electronic industry

/was
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was incapseble of coping with the design and production
requirements of the armed forces. During the war years
the industry becams very learned in the new arts and
performed a magnificent service to Australia, after
the enginsers of the Post Office research laboratoriss
and the C.8. and I,R, had developed apparatus for mass
production. If this industry is to be maintained in a
condition of up-to-date knowlcdge and practice, so that
it conld undertsks a similar service should it be
required in some future emergency, it should be induced
to develop civilian equipment in the higher sris of
electronic science, of which television is a part;
othurwise the industry will depreciate in its
capabllities., It was the existence of the television
ssrvices in Great Britain and Jmerica that gave indus-
tries in thcse countri¢s an advantage during the
emergency in the manufacture of radar equipment.

A stetion should be set up in one of the sustralian
cities for a period of experimental transmission, in
order that manufacturers may icquire information waich
will help them to become proficient in the production
of eguipment, snd as s means of training in the
provision of programmés. The Pest Office could control
the experiments, but privste enterprise should be given
the opportunity %o participate in them.

Television has reached a stage - both as to manufacture
and the provision of programmes -~ where it should be
introdused into .ustrslia. If ite introduction is
delayed for, say, five or ten years, Austiralian
technicians will be that far behind technicians in
other countries, and sustralisn programmes slso will
be correspondingly inferior, It would be wiser to go
ahead than to await further developments in other
countriss.,

It is not improbable thet motion picture interests will
regist the introduction of television, Put with proper
planning it should not have any great c¢ffect on them.

For the financing of the scrvice, the best system would
be a combination of licence fees and sponsorship.

In an article on colour television by 0.H. Caldwell,
Doctor of Science, published in "Electronic Industries"
of april, 1946, the author says:i-

While seversl radic leaders express themselves
enthusiastically asbout GBS color tclevision, the
preponderance of industry opinion seems to be that
the best present course will be to:

(a) Go shead immediately with black and white
television as originally planned.

(b) Study snd develop color television so that
an adeguate color-television system can be
ready in 3 to 5 years.

keanwhile, OBS is demoustrating to the press,
radio manufacturcrs and broadcasters, and the public,
a most enticing demonstration of color television.
This, with postwar refinements, usss the same

/mechanical
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mechanical principle of rotating color serecns
as OBS exhibited before Psarl Karbor.

#% CBS hesdquarters, visitors sre first led
into @ luxurious semi-1lit reception room where
several minutes' wait assures sdaptation of the
eyes to night conditions. Then the audience files
into the darkened viewing room, to see the 12-in,
pictura.

4n effective £ilm program is shown, contrasting
c¢nlor with black-white, in presenting = variety of
indoor and outdoor action seguences, including a
football game in which coler clesrly distinguishes
the uniforms of contresting teams, in a way impossible
with black-white.

In watching these color scenes of Tast-moving
action the visitor will detect none of the "barber-
pole" effects of the earlier demonstrations of this
same rotating color-wheel principle applied to color
movies and color video. But cngineaers present
remember that the CBS demonstration uses color films
as the source of the proyrem, and that ss far as
the telsvision equipment is concerned, it is merely
scanning a “still" picture at any moment! Hence
the specding ball or flying vwhite horse had already
been stopped by phetography, snd no color fringes
are possible from the tclevision-film scamner.
auite a different result is expected by enginesr
critics when tho live color-pickup cameran?which
CBS promises soon) goes into action.

ndvice from an official of the G.8, and I.R. -~ After
vigiting Englend end .merics, thHe Chief of the Divisien of
Radiophysics of the Council for Scientific snd Industrial Research,
made a report published im November 1945 in regerd to tilevision
devglopments in thgse countries as at jugust 1945. Extracts from
the report are condensed as followssi—

(L

(2)

(3)

(L)

It is generally agreed in England thet the standard
of definition provided by 405 to 525 lines is adequate
for black and white televisien in the home and that
no improvement which would be apparent to the viewer
would result from an increase in definition over this
standard.,

In the event of the intreductien of colour television
later on, the number of lines would have to be incrgased
tm a figure of the order of 1,000, It is certain thaf
any new equipment which is produced and instelled in
England from now on will be engineered so as to
accommrdate the bandwidth necsessary for 1,000 line
definition,

Plans are in hand in 3Zngland for the production of
r.ceivers at costs varying from £30 to £150 and higher
for luxury models.

The television services iun the ecastern States of

smerica were centinued on a restricted scale throughout
the war. 8ince V.P, Day all intersests have gone about
increasing the number of stations and improving technical
stenderds. It is sgrseed in America that for black and
white homs television, there is no sdvantage to be ained
in providing more than a 525-line definition. It is
estimated that by 1947 there will be about 400 active
stations.

/(5) The
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The prescnt standard of service in .merica is very good
from the us:r's point of view; the entertzinment lovel
achieved in the "flesh and blood" programmes is high,

. wide variety of programme meterial is nvallable, and
nowhere does one obtain the re~sction that the cost of
providing programmes is 6Xcessive, nor that the difficulty
of providing & series of new programmes {ive or seven
times & week is unduly severs. The tendency is to
concentratc programmcs in the gvenings, with possible
extension to afternoons if the demand warrants it.

The wmericon listening public is being subjected to a
steady pressure of television publicity through the
medium of program:es on the sound broasdcasting systsms.

The number of valves required in the simplest form of
rceeiver could not very well be less than 16 to 18,
in addition to the viewing tubs.

21l american television servic.s are squipped with Fil
sound channels,

Owing to a basic difference bstween the Tnglish and
..merican methods of providing the various synchronising
signals betwesn transmitter sand receiver, it is
impossible for a receiver designed to receive trans~
missions on the British system to receive sixnuls from
transmitters designed on the ..merican sysfem, snd vice
versa. The picture siznals of the two systems sre
transmitted with opposite polarities and, moreover, the
frequency of the electricity supply in the two countries
is different. If and when it is decided that television
should be introduced into .nstralis, a fundamental
decision will need to be made, as it is impossible to
contemplate both systems simultaneously in cperation in
this country. Expert technic2l advice should be taken
on this question. It may be that for Zmpire roasons
sustralia should support British industry in tiis mattar.
The fact that the electric supply freqguency in the two
principal centres of population in asustrali. is 50 cyelus
would tend to favor the British system. The industry
in both countries is pubting large resources to work to
improve the present standards, and there is no resson
to believe that either will outstrip the other in
technical advencement in the future.

The Pirst step in the introduction of television in
sustralia is the establishment of an experimental
service. It is debatable whether the Govermment or
private industry should undertike this project. ;s
certain items of equipment may only be obtained ‘from
certain firms, it may be considered that the proving of
the technical aspects could and should be left to
private enterprise under appropriate conditions.

In the experimental stage no receivers should be s old;
they should be lent by the "pionger" to sclectud people
for test purposes and the gathering of data on gquality

of raeception, area of service coverage ctec. Questions

of programme provision and cemposition cculd also be
examined and general exp.rience gained during this stage,
which may have to cover at lcast twelve months' operations.
Prior to that, a period of perhaps 18 months would have

/to
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to be contemplatcd in training engineering and oth.r
technical personncl, procuring components, constructing
the tronsmitter and studio cquipment, snd s limited
number of receivers, s much as possible of this work
should be carried out in .ustralias; & minimum of
eguipment, components ete. should be imported from
overseas.

(12) . very thorough investigation into costs of locally
producing the receiving equipment is & high priority
job. This wonld not be solely a question of factory
production costs ond oncosts, and selling expenscs,
Very large items in the factory cost sre revpresented by
excise or customs duty on vacuum tubes, cathode ray
tubes and other components. The policy of the Government
towards the ncw industry would therefore be o factor
of major importance in the final selling price of the
receivers. The question of royalties, patents, ¢tc. will
also vitally affect the cost both of the transmission
service and the receiving squipment.

Stonding Committge's Conments

53, In a summing up of thc¢ evidence on general principles,
it may be said, without disscnt from the majority of witncsses, that
ke benefits of world invention in the art of television should not
t. withheld from the ..ustralisn people for a longer time than is
nceessary to provide a satisfactory service at remsonsble cost for
a1 sufficiently large number of users to justify the inncvation.

Bl There is expert testimony that an adequate black and wiite
service for the homs can be provided under either the British or the
.merican system, and manufacturers of staending have indicsted that
;ractically the whole of the eguipment can be manufactured in .ustra’’
~ctermination of t{ransmission snd programrc stendards, consideration
cf costs, availability of programmes, and surveys of prospective
patronage of the service, sre the outstanding factors.

65 in some querters it hes been suggested that the decvelopmer
of a multi~-colzur system should be swaited, but that would probably
involve g farther delay of at least five years before the initiation
of any move to provide a television service in .ustralis. It should
te rumombered that cinume moving pictures in black and white hove net

been sup.rsedod by multi-colour preductions, The latter, sccording
to the cvidence, have been in process of improvement in <fficicney
for 20 years, end yet, at the present time, they only comprise

13 per cent. of feature films in america.

66. In some of the submissions sttention has been drawvn to
seeming apathy to television on the part of the public in both
omerica and Englend, that impression having been formed from tha
compiratively small nuwrber of rcceivers initiaslly sold in those
countries.

67. .8 regards .merica, however, hajor Osborne (a television
expurt with merican experience whose services were loaned to
wustralia by the British Government) stated in evidence to the
Standing Committee of the prsvicus Parliament in 1942 that "the
United States of america made the —istake at the beginning of
putting on the market @ cheap, inferior set which gave the public
a bad inpression of television.!

’

. /68. 1In



...39..

€8, In regard to England, the Chief Engineer of the Britisn
Broadeasting Corporation, in hls article published in the London
"Tistener" of November 1945, soys :~

WThe number of television recelvers sold in

the London arsa before the war was very small,

It dld not exceed 30,000, and in view of the

fact that Alexandra Palace gave a service up

to a radius of aboubt 40 miles embracing a

population of some ten millions, the number nf

those willing to buy a recelver was disappolnting.
Several reasons can be suggested for this slowness

to buy on the part of the public, but there are
certainly two important ones. The first was that
there was an ailr of experiment and uncerteinty
surrounding television. People were inclined to
hold back until 'teething! troubles had been overcome
and the service had become fully established. The
second reason was the comparatively high cast of a
television set, It 1s true that in 1939 recelvers
with a sereen measuring about seven inches by five
inches and costing about £25 were beginning to come
on to the market, but a recelver with a screen of
about ten inches hy eight inches, in my opinion a much
more sultable size, costs about £50 or more.
Listeners were unwilling to spend such a large sum
to become viewers until they were certain that the
service was a permanent one and that their sets were
not likely to become out of dete in a very short time.

"However, few of those who spent thelr money regretted
thelir decision. Televlaion was a nightly source of
entertainment; 1t appealed to both grown-ups and
children, end its unique charwccter took an increasing
hold on those who particlpated in it. In passing I
might mention that in my experience it was not easy to
convert a doubtful purchaser by just one or two
demonstrations, Visitors who came in to see the
programme expressed great interest, but did not rush to
their wireless dealers the next day to place an order.
But those who eventually did so became confirmed
televislon fans when they had had the set in their ocwn
home for a week or two. This experience seems to
suggest that some kind of extended trial period in the
home of the prospective purchaser will be necessary,
at any rate until television sets become more common
than they are at present.!

69. It was subsequently announced that the production of
100,000 post-war television sets at about £50 hed been licensed
for the Inndon service.

70. It is unfortunate that the British and American
apparetus 1s noi interchangeable, which moans thet unless the ideal
of international standardisstion urged by the British Tclevision
Committee 1s realised within a reasonable time, it will evidently
be necessary, as has bheen said, to make a fundamentsl decision
involving Empire prefercnce as regards any Australian service
introduced in the meantime. .

7i. The Post Office estimate of the capital cost of a
station is £210,000. Major Osborne's estimate, given in'his
avidence in 1942, was £30,000, excluding land lines, At thet

time the Post Office estimate was £200,70. Apparently Iifejor
Ostorne's figure did not include studios and other items in view
of the very pronounced dispsrity between the two estimates.,
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CONGLUSIONS

2. In order to test the cost aspect and to facilitate a
jecision on the standards which might be adopted, we recommend ~
28 a first step in evolving adequately informed conclusions on
the issues raised in cur terms ~f referencu -~ that tenders be
invited, as soon a3 circumstances permit, under conditians
acceptable to the Post 0ffice, with a view t» consideration
being given to the question of arranging experimental trensmissiens
in Sydney and Melbourne..

73, We suggest that thec conditions ef tendering should
include a stipulation that a limited number of reccivers shall be
made available on loan for the use of selected vicwers and that
none shall be 80ld to the public unti] such time as television
is c¢ventually authorised as a stabllised service in this cnuntry,
after surveys heve confirmed a satisfactory prospect ~f public
patronage under gueranteed minimum periods of progremmes. When
thet time arrives, it would appear to bc eminently desirable to
wrescribe safeguards under a code of manufacturing stendasrds,
prefersbly with the voluntary acquiescince of the industry, in
order to avold the overseas mistake of allowing the usefulness »f
this new art to be discrcdited by a policy of false ecconomy inhorcnt
In any move to produce und dis tribute inferior re ceiving equipnment,

4. With regard to the question of issuing experimental
licences to commercial undertekings at the present time, we are »f
the opinion that it would be preferable to aveid duplication of the
hetvy expenditure involved in their conducting independent trials,
especlally as a questlon of high policy may arise if, failing
internetional standardisation, it hecomes necessnry t~ decide whether
the British or the American standards arc to be sdcpted in Austrslia.
in any case, a commerclal undertaking could hardly be expected tn
incur such a heavy outlay without an assurance that it might to
licensed to provide a rogular scrvice later an. T~ give such an
assurance would necessitate discriminatien ameng the verirus
undertakings which might be preparsd t~ finance 2 similsr vcnbure if
they were made aware that this assurance would be farthcuming. Te
make a cholce in favour of ¢ perticular applicant would pe olmest
certain to cause embarrassment tec the administration and dissatis-
faction to other applicants who might consider themselw s equelly
deserving of thoe ssme consideration. Por thesc reasiIns we
recommend that such cxperiments as may be authorised after the
tenders have been received should be confined te the national
brosdecasting system. It should be understood, howcver, thet it is
not intended to procludc commereial interests frem ceo-opercting in
the experiments 1f they so desire. ’

75. In additien te technical, firancial and nther
considerations, an essential rcquiremsnt in both cxperimental and
regular transmisslons is the adoption of a code cf standards in
programmes, whether they be actuality, film or studic productions.
As indlcated in our Eleventh Report, paragraph 64(8), we recommend
that the detailed provisions of the motlon plcture code should be
_«holly applicable to television service.
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FACSTMILE BROADOASTING

Faesimile brvadcasting, whioh has been desoribed as the lantern-slide
phase of television, ccnsists in the transmission end reprodustion of
still, in contrast with moving, pictures or copies of material such as.
printed or typed matter, script, sketches or drawings.

Appended is a summary of the evidenee we have heard on the question

of introducing this service in Australia, It will be noted that on
this subject, too, there are some differences of opinion among witnesses
in the various groups of interests,

Summary of Witnesses' Submissions
On behalt of the Post Office -

(1) The possibility of facsimile as additional to the normal broad-
ocasting service was first realised in America following upon its
successful transmission for point to point services by wireline
or radio,

(2) In 1937 certain standard broadcasting stations in Americe were
autaorised to conduct experimental transmisslions in the medium
frequency band, By 1940, 15 licences had been issued, but by
1942 all had discontinued trensmissions. At December 1945,
three stations were licensed.

(5) The Federal Communications Cammission of America recently reported
that the service is still on an experimental basis, During the
var years the speed of trensmission and reception was greatly
increased and enhanced the possibilities of facsimile broadcasting
as & service to the public. The Commission has reserved channels
for it in the VHF band,

(4) Some of the services which facsimile is capsble of providing are
a newspaper in the home, market reports, weather meps, elecwion
results and sporting details, .

(5) The usual speed which has been in operation in America is
appreximately one news sheet 8" x 11" every 15 minutes. Recently
21, experimental system has dbeen domonstrated cepsble of trans-
mitting and receiving an 8" x 10" news sheet per minute.

(6) A large bedy of opinion in Americs is that facsimile co-ordinated
with sound bresdeasting would be necessary to pepularise the
service,

(’l) As an advertising medium, there is no evidence that faosimile
would offer any advancage over the service now given by newspepers
or sound broadcasting,

(8) Five applications for facsimile broadoasting licences have been
received, - two from capital oity commercial stations (in one of
which a daily newspaper is financielly interested), fwo from
capital city newspsper orgenisations (neither of whioh has a
broadoasting station licence at present), and the fifth from a
country commercial station. These applications were made at
verious dates during 1945,

(9) It is an cpen question whether the publio would support a facsimile
service in Australis, as the existing distribution of newsprint
material is highly organised and is made in the populous centres
at probebly the most convenient times for perusal, In rural areas,
rapid circulation of urgent news is provided by the normal radio
service, although in such areas facsimile might result in a fuller
presentation of news than is given by sound broadcasting,
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Pacsimile could be trensmitted by medium frequency stations pre-
vided the speed of printing were limited te approximately feur or
five 8" x 11" pages per hour, It could not be transmitted
simultensously with sound prcgrammes in the medium frequency band,
Service during hours when the transmitter was not in use for
sound programmes was tried in America bubt apparently was not
cemmercially successful and has been discarded,

The gpeed of one news sheet per minute, demonstrated in America,
could not be transmitted over medium frequency stations having a
10 kilocycle channel width, as a width of 30 kilocycles would be
required, Such a band width requirement would make it impessible
o use existing landlines without modifications for relaying the
higher speed facsimile.

In the medium frequency band facsimile would have te be restricted
to the hours when sound transmissions were nrt taking place, It
would probebly be unsuccessful in cities on this basis but might
have a field of usefulness in rural areas,

To provide a service in city areas it would be necessary to meke
use of the VHF bend, in vwhich provision could be made 4o
acoommodate stations exclusively for the purpose.

It would be possible in the ¥HF band to operate facsimile with or

without an accompenying sound programme, Facsimile service in
this band eould be given at any hour,

Facsimile sending equipment is relati-ely inexpensive, If a sound
transmitter were available, the added cost of technical equipment
would be only of the order of a few hundred pounds, The running
expenses would depend largely on the extent in which the service
was introduced, For example, if it were desired to transmit a
newspaper, news reporting, editing staff, eto,,would be required
and ruming expenses would approximate those of services already
run by the existing newspapers,

It is possible to design facsimile recorders which can be attached
tc standard broadcast receivers, but this is not a simple matter,
ejpecially if means have tr be provided for autematic starting

on & signal from the transmitter. A complete receiver and recorder
is regarded as the most practical proposal at an estimated cost of
£50 if purchased in sufficiently large numbers.

Before the introduction of a service, technicel stendards would
have to be detormined; otherwise if two stations operated on
different systems, receivers for one would be unable to receive
transmissions from the other, even though they operated in the
seme frequency bend, It is conceivable, however, that a need for
different standards might exist if a broadcaster wished to cenfine
reception to his particular subscribers.

It is probable that the principal programme material wsuld consist
of news items, Capital cities are already reasonebly well catered
for by newspavers and sound broadcasting stations, Residents in
country areas might benefit firom faosimile, but the number would
be small and insufficient to make Australien menufacture of
receiving equipment a ccmmorcial proposition,

It does not appear possible to give 1 th city and country residents
high speed transmission. A low speed service might be satis-
factory in the country, but in the ocity it is doubtful whether this
weuld be commercially successful owing to the increased competition
by newspapers and by sound broadcasting,

Probsbly the public generally would be reluctant to incur the
fairly high cost of purchasing receiver and recording equipment tn
obtain a sexrvice whioh has not yet been accepted in America , where
most development has taken plaoe,
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It is very doubtful whether commercial interests would be
prepared to undertake the opsrabion of a service, the future
of which is problematical.

Introductien of facsinile in Australis should be deferred pend-
ing further developments, In the meantime the Post Office
preposes to procure equipment for experimental transmissions se
that it will be better placed to judge the merit of develspments
as they ocour,

There are no preposals for the introduction ef facsimile brmad-
casting in Englend; in South Africa and New Zealand it would
appear that no interest is being teken in it; in Canada some
setisfactory tests were conducted several years ago, but there
is no demand for a breadcasting service of this type at present,

On behalf of the Austrelian Broadcasting Cemmission -

&3]

2

Faosimile is in a gtage of development which renders it inadvis-
able for Australia to determine its policy until overseas
investigations and experience have prooeeded further,

At the appropriate time the Post Office should set up technieal
facilities at scme metropolitan centre for experimental purposes,
In the initial stages, at least, the service should be confined
Yo the nationsl system,

On behalf of the Federation of Cemmercial Stations -

No evidence has been tendered.

On behalf" of breradeasting stations in which capital city newspapers
are financially interested -

(&N}

(2)

(a)
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Prior to 1941 ezperimental wark had prugressed to the stage that
30 Americen stations were transmitting illustrated facsimile news
bulletins on a daily schedule, Mnst of this activity was cur-
tailed with America's entry intea the war,

The American organisetion mainly responsible for researeh in
facsimile bradcasting intends ta mass produce a facsimile~sound
receiver as socon as conditions pexmit., The equipment is te be
entirely autematie and is planned to reproduce a five-column
sheet at the rate of not less than 22 square inches per minute.
This rate approximates a 15-inch five-column news sheet in eight
minutes, The organisation has received a licence to instal and
operate an experimental FM transmitter, from which it is intended
to transmit 2 simultaneous common-carrier sound snd facsimile
service, The revenue to cover operation is expected from the
sale of facsimile advertising space in a manner similar to hews-
paper practice,

The Federal Communications Commission of America has agsigned

the frequency band 106-108 megacycles for facsimile, adjoining
the 92-106 megacycle band allocated for FY broadcasting, In
addition, the Cemmission has ruled that all conventbional FM
stations may trensmit facsimile outside their aural service hours.

While facsimile was in 1ts early stage of experiment, the normal
broadeasting band (medium wave #M) was used, This resulted in
two major disadvantages - first, reception in rural areds could
be adversely affected by static and/c:- fading; second , it was
necesgsary to have 2 similar pover supply at both transmitting
and receiving localities., These disadvantages have been
removed by the new band of frequencies allocated fio facsimile
and by a technical development which makes it unneoessary teo
operate on similar pewer supplies..
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It is unlikely that facsimile broadcasting will ever be popular

in Australis. It is difficult to imagine a farmer spending £50 or
£60 on a special set to get news and woather charts whoen he can
get news and forecasts by means of an ordinary aural receiver.

The facility might, however, serve a purpose in oity areas.

The peculiar conditions in Australia resulting from vast spaces
between communitics and the limited number of large city
populations involve problems requiring research and experimentation,
Newspaper organisations should be licensed to experiment and
ultimately operate services if they so desire.

Although facsimile brradcasting has been a technical possibility
for some years, it is still in the experimental stage in some
respects. A place for if in the scheme of broadcasting es a
public service has not yet been found,

Considerable experimental work has been done overseas in the
duplex operation of ¥M stations, ensbling simulteneous trens-
mission of high quality sound together with faosimile,

In association with the development of FM broadcasting, Australian
stations should be permitted to conduct experiments in facsimile,

Facsimile is almost exclusively a news sexvice, and no agency
could provide such a service so effectively as a newspaper,
particularly a moming newspaper.

82. On behalf of capital city newspaper interests which dec not hold
broadcesting station licences -

(1)

(2)

3

@

(®

(6)

PFacsimile impinges directly upon the newspaper business, Licences
should be offered on a competitive basis for terms of 20 to 25
years, subject to the usual requiremcnts, and should go to the
highest bidder,

During the United Nations Conference at San Franoisco some news-
pepers used facsimile bransmission to send their papers across

the continent and had them printed locally, so that they appeared.
almost simulteneously with the New York editions.  This illustrates
the effect which facsimile broadcasting may have upon newspaper
communications internally and internationally.

Although Australia's gecgraphical position and its small populatien
in a vast territory militate against the cemmercial exploitation
of facsimile, the experience of the war years shows that no
important nation can afford to igmore or limit scientific develop-
ments, Introduction of facsimile broadcasting would familiarize
young Australians with its technique and weuld probably lead to
discoveries in this field by Australian inventors and scientists,

During the war years facsimile equipment has shown rewarkable
improvement under the intensive development of its use by
Americen exmed forces, The speed has increased from 3 square
inches to 40 square inches per minute. The full extent to which
the service has improved will not be known until a proper
commercial service is initiated. Pre-war experimental service
did not excite public attention because facsimile is not entexr-
taimment., There is, as yet, no evidence that a technically
satisfactory service has operated, but present-day resulis are
vertly superior to the pre-war productions.

Provision for facsimile should be made in the allccation of
frequenoy bands for future use, should its utility as a public
sexrvice becane established,

There should be safeguards ageinst monopolistic control of any
services introduoed.
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(7) Newspeper orgenizations with the necessary financial resources
are in the best position to operate services on a cammercial
basis and should be given the epportunity tm do so, in addition
to any services which might be operated as public utilities.
Speoial consideration should be given to newspaper organizations
which have no cepital affiliation with another newspaper,

83, On behalf of equipment manufacturers and others -

(1) Transmitting and receiving equipment could be manufactured in
Australia if it were decided to introduce the service.
Menufacturers would cater readily for any demand,

(2) American manufacturers have not had much success in persuading
the public tc accopt the idea of a newspaper transmitted over
the air and reproduced in the home as a suiteble substitute for
the regular newspaper service,

(5) Several at*empts have been made in America to operatec regular
news or picture broadcasts, but it is understeod that the only
regular service in opergtion is a morning news production te 100
subscribers, broadcast by a newspaper organization. Facsimile
has never atbained popularity in America, notvithstanding all
the efforts made by manufacturers of equipment to stimulate
public interess,

(4) Before the war about 20 experimental licences were issued in
America, These were granted on condition that the applicants
presented a research programme and supplied 50 receivers, free
of charge, for each station. Applicatiens for renewel of the
licences werc to be acccmpanied by a report on the research done
and the conclusions reached,

(5) Unless a facsimile service were owned by & newspaper, the broad-
caster would either have to supply a reporting and editing staff
or wait for the newspapers to supply him with material,

(6) The Government should be vexy cautious abeut introducing facsimile,
It would almost only replace the daily newspaper in areas where
the latter cannot be delivercd "with the milk", The broadoasting
news services are quite good, and the additional cost of having
the news in 3ooumentary form through & facsimile service would
not be worth whiles, Other uses of facsimile, such as for bread-
casting stock reports, could not economically justify the intro-
duction of a system in Australia,

('7) Although facsimile will have limited epplication for commercial
use end little or none for demestic. purvoses, licences should be
issued to suiteble applicants who are properly squipped to render
good quality and continuous service,

(8) The comercial value nf facsimile for point to point service has
been amply demonstrated, but public acceptance of facsimile broad-
casting has yet to be prnved,

(9) It is dowbtful vhether the service would prove either economical
or necessary in Australia., Nevertheless, it is possible that
the broadcasting cf a "tabloid" newspaper of pictoriel fomm might
be acceptable and prove a useful service to remote rural areas.

(10) fThe possibility of applying facsimile in Australia tc the broad-
nasting of a home newspaper should not be dismissed on account of
fajlures in other countries,

(11) The outback station manager who may wait as long as a week to get
his newspepexr may get the latest news with piectures directly
recorded in his homestead,
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Standing Cormittee's Conclusions

The weight of evidence is to the effect that production of "tebloid"
newspapers for country people is likely to be the prinecipal activity
contemplated in any attempts tn populerize facsimile broadcasting in
Australia., Such being the case, it is conceiveble that any prospect
of intensive development in that direction in the years to come might
necessitate the consideration of means, in the public interest, of
preserving existing decentralised rural news facilities, which could be
endangered if operation of the facsimile services were centralised in
capital city organizations,

The need to bear this aspsct in mind will be evident from the
reflection that, apart from general Australian and international news,
it would seem quite impracticahle for “tableid" newspapers, produced in
the capital cities for country-wide broadcasting, te provide the kind
ef service which is of exclusive value to seperate rurel comunities
and which ls of present catered for by country newspapers, As iswsll
known, each of these newspapers, in its own area of circulation,
specialises in reperts of loocal sociel, commercial, pelitical and other
happenings which are of interest to people in that area but are of no
particular interest to the majority of people in other areas, Because
nf the aggregate volume of such reports, it would appear that in a
centralised facsimile breadeasting system it would be found impnssible
to provide an ajequate cover of local news to meet the varying require-
ments of the different communities. Hence there would probably have
to be drastic curtailment and omission, to the dissatisfaction and dis-
advantege of the country residents concemed, if centralised eperation
of the service had driven their loocal newspaper cut of business.

However, it would be premature to consider means of meeting such a
situation until facsimile broadeasting is actually proposed on a scale
calculated to deprive country pecple of the local news service they
now enjoy.

According to the evidence, there seems to be little scope for the
establishment of a facsimile broadcasting service in Australia at the
present time, especially in view of the apparent lack of demand for the
facility in other countrics, notably in America, where the greatest
attempts have been made to popularize it without much suocess.  That
is not tc say that Australia should necessarily wait until the service
hag been preved worth-while overseas before initiating amy move te test
its utility in this country, and as five requests were made as recontly
as last year for permission te introduce it, we recormend that a capy
of this repert be sent to the five applicants and that they be invited
to submit argument which, in their opinion, notwithstanding the lack of
support in Americe and the apathy evidenced in other countries, is of
sufficient weight to justify a belief that facsimile broadcasting
service would be patronised in Australia to an extent warranting intro-
duction of the imnovation at the present time,

In the event of convincing representations being received from a
suitable applicant desimus of denducting a service in spite of the
discouraging experience overseas, we recommend that consideration be
given to the issue of an experimental licence subject to compliance
with such technicel end other conditions as the Post Office may deem
necessary in the public interest, including, we suggest, the stipulation.
that & number of receivers shall be made availeble by the licensee an
loan for the experiments and that none shall be seld until such time
as a licence to operate a reguler service may be issued; also that
the printed material, drawings, pictures, advertisements, etc., trang-
mitted shall confarm to the standaxds of the motion picture code so far
as they wculd be applicable to facsimile broadcasting.
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