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OPERATED WITH AN EVEREADY 
AIR CELL BATTERY IT ASSURES: 

1. Over 1,000 hours of trouble-free 
"A" battery operation. 

2. No recharging whatsoever . . 

3. Constant power, as sfr.ong. at the 
thousandth hour as at the first. 

4. Unusual sensitivity and selectivit-y. 

5. Economical operation. 

The set you have always desired 
-the Battery you always hoped for 

S . E.A . l 

EVER READY CO. (AUST.) LTD., SYDNEY 

. ~-.' 
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BY APPOINTMENT 

the new 7937 

"HIS MASTER'S VOICE" 
true to life RAD I 0 

• 
The Answer to the Demand of To-day ! 

f 0-DA Y homes in every part of the country are 
waiting for a real musical in sf rumen+, built and 

backed by a great Company with an unrivalled 
reputation in the field of home entertainment. 
It is to those who demand a quality product, 
carrying the hall-mark of the world's greatest 
trademark, that "His Master's Voice" presents 
its 1937 · line of radio receivers and radiograms 
-which have been designed and built for the 
discriminating yet are priced within the reach of all. 

• 
Any instrument bearing the famous "His Master's Voice" trade mark 

is already half sold. 

Radio Retailers situated in areas not yet allotted 

are invited to apply for franchise particulars . 

• 
The Cramophone Company Ltd. 

( Tn corporah·d in E 11 y/a11d .) 

Homebush :: N.S.W. 
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~\.\f>,N V..f(t: 
c~ THIS VALVE HAS(('.;..>' 
S BEEN LICENSED ~ 

"( ~~~~·.~At,'~~ :;1:1 
~ PATENTS FOR USE £ 
Q IN BROADCAST -~.' 
~ RECEIVERS '§' . 

$-1.Joss'l ~ 

]lu 
AUSTRALIAN VALVE ltlERCHANTS" 

ASSOCIATION 

Established in 1935 for the purpose of bringing 

about ', more stable trading conditions m the 

merchandising of radio valves for use in broad­

cast --receivers, the Australian Valve Merchants' 

Assoc·iation has been instrumental m creating 

uniform sales arrangements and standard trade 

discounts to the benefit of all those engaged in 

wholesale or retail radio merchandising. Advisory 

committees of the Association are established m 

each Australian State. 

Valves marketed by members of the Australian 

Valve Merchants' Association -are licensed under 

various Australian patents for use and sale in 

the Commonwealth of Australia. 

THE ASSOCIATION'S OFFICE IS AT I JAMIESON STREET, SYDNEY 
TELEPHONE: B I 046 
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flutters hither and thither ; never seeming to get anywhere ; bright and 

glittering, yet never appearing to accomplish anything. The same may be 

said about a certain class of radio manufacturer who masks his organisation 

with glittering promises and extravagant terms. 

The Stromberg-Carlson franchise agreement, however, holds out no glit­

tering promises ; it is a sound trading policy that has been established and 

proveil correct over a number of years. The Stromberg-Carlson dealer is 

happy in his knowledge of the organisation behind him, and the quality 

merchandise- he has to sell. Several territories are still available to live 

dealers ; it may be in your district. Write to-day direct to the Factory. 

STROMBERG-CARLSON (A'ASIA) LIMITED 
124 BOURKE ROAD, ALEXANDRIA, SYDNEY. 

3 
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A . R.C. trained men get the 
cream of the service business , 
fill the best jobs, and are al­
ways in demand by Radio em­
ployers:-
BECAUSE . .• 

A .R .C. Lessons are kept completely 
up-to-date with all Radio develop· 
ments. 
A.R.C. students may train by either 
Correspondence or night classes. 
The A.R.C. system of training is en­
tirely individual-stude.nts may com­
mence at any time. 
Twice weekly, lectures are held in 
the Colle!je lecture hall, which is 
capable of seating up to 300 persons .. 
An efficient Radio Service-work de· 
partment is maintained for the use of 
A.R.C. students. 
Students may use our Employment 
Service, Buying Service, Consulta­
tion Service, free of charge. 
A special technical magazine is pro­
duced free for the benefit of A .R.C. 
students. 

DO YOU 

Wish to get ahead in Radio? 
Require a competent employee ? 
Just communicate with the A.R.C. 

AN ILLUSTRATED PROSPECTUS 

IS AVAILABLE UPON REQUEST. 

Australian Radio College Students 
handle modern apparatus under the 
~crsonal supervision of fu lly qualified 
instructors. All branches of service 
war~ are taught, even how (t student 
should conduct himself in the home. 

Note the photographs of the College 
itself, and the sp.lendid lecture hall, 
which has a seating (!ccomodation for 
300 persons. 

At the top left, is a facsi mile of 
"Opportunity," th..; free College mag• 

,1zrne . 

AUSTRALIA 

AUSTRALIAN RADIO COLLEGE LTD. 
Broadway (Opposite Grace Bros. ) Sydney. 

. . ,,.~~I 
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Clyde Super Radio 

Batteries for Vibrator Sets. 

THREE YEARS ' 
GUARANTEE. 

THE CL YOE ENGINEERING CO., LTD: 
Manufacturers of all types of Car and Home-Lighting Batteries 

GRANVILLE - N.S. W. 
Main Sales and Service Division: 61- 65 vVentwor t h A YenuP, Sydn e)·. 

Branches at Brisbane, Melbourne and Adelaide 
Distributors: Dalgety & Co. L t d ., P erth; "\\Till s & Co . Pty. Ltd. , 7 Qua drant , 

Launf' es ton. TWO YEARS' 
GUARANTEE. 
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WORLD LEADER 
• • . for Seven Successive Years! 

EACH yea~· since. 1930 Philco has consistently s~l~ 
more rad10 receivers than any other manufactm e1 

in the world ... Why? 

Mainly because the results of Philco's re­
search and experiment have been real contributions to 
radio achievement ... contributions that have given the 
radio buyer something of tangible and practical benefit 
... as, for instance ... 

"Socket Power", which eliminated dry 
batteries from wired homes; Hazeltine Neutrodyne A.C. 
Sets with built-in power supply instead of separate 
units; The first practical application of A.V.C. (in 
1929) ; In 1930 tuning condensers floated on soft 
rubber; and valves so rugged they could be shipped 
mounted in the chassis; In 1931 the first satisfactory 
low-priced Auto Radio; In 1932 the 6.3 Volt Valve­
t he first hum-free valve of its voltage--

--And so on down to the present day ... 
with further features that mean better performance and 
better value. 

Philco's policy is sound. Its success is 
founded on RESEARCH ... and with the greatest 
laboratories of their kind in the world behind it, Philco 
says with the conviction of certain knowledge-"Y ou 
cannot buy a better radio!" 

PHILCO 
The Greatest Name in Radio 

... and again 
this year 
PHILCO 
leads with ... 

GENUINE 
SPREAD 

s.w. 
• • 

BAND-
• • 

which spreads overseas 
stations from 6 to 8 times 
farther apart, names and 
locates them on the dial and 
makes S.W. tuning as simple 
as tuning for local brnadcast. 

UNITISED CHASSIS 
CONSTRUCTION • • 

which floats the whole of the 
tuning circuit as one unit, 
while it anchors rigidly those 
circuits which should be im­
movable; which results in 
simplified and standardised 
chassis layout and, therefore, 
easier service, and · which 
eliminates flexing of grid 
leads and switch wires and 
thus ensures far better per­
formance on short wave. 

WIDE-ANGLE SOUND 
DIFFUSION • • • 

which spreads the full tonal 
range evenly throughout the 
room so that, no matter where 
you sit within audible range 
of a Philco, you get the full 
beauty of Philco's "Balanced 
Unit" reproduction. 

PHILCO RADIO & TELEVISION CORP. (AUSTRALIA) PTY. LTD. WATERLOO, N.S.W. 

1937 158 RADIO TRADE ANNUAL OF AUSTRALIA 

" It seems 

than ever · • 

that we were right r 

1ru1re pronounced 
.. WE have ventured, in past editions of 

this Annual, to indulge in prophesies 
concerning the future for radio in general 
and TASMA in particular. 

It seems that we were right. In the case of TASMA, our leadership has not only been maintained, but vast!)' 
increased. We have had to complete a new and much larger factory with vastly increased facilities. We have 
had to multiply our output, to· a surprising extent to meet ever-growing demand. Our dealers have reached record 
figures - and we have carefully built our range of receivers until it meets every possible type of prospect in city 
or country. 
Powerful, consistent, carefully achieved advertising has backed up1 the invaluable quality of TASMA receivers 
and we can justly claim that TASMA receivers to-day embody every important development in radio 
science together with more truly exclusive features than any other sets offered. 

We conscientiously believe that the Tasma De Luxe Series of Radio Receivers outstrips all competition. 
It is to that end that we have laboured. The success achieved by the Tasma organisation is reflected in 
the sales figures of every Tasma dealer­

and in the complete satisfaction of thou­

sands of TASMA dealers in all States of 

the Commonwealth. 

_o!\ , , THOM and SMITH LIMITED 
29-39 Botany Road, Mascot 

'Phone Mas. I 080 
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ELECTRICAL SPECIALTY MFG. CO., LTD. 
17 GLEBE STREET, GLEBE, SYDNEY, N5.W. 

'Phone: M W2608-9. 
Telegraphic Address: Essemco. 

Every receiver in the extensive Aristo­
crat range, is calculated to swell 
sales, with the assurance of many 
well-pleased customers. 

Aristrocrats incorporate many impor­
tant features, devised to satisfy all the 
needs of modern radio, and place 
them far in advance of others in 
general appearance and set perform-

ance. 
Write for the full facts about the new 
Aristocrats, 1937-38-Complete Literature 

and Franchise on Request. 

DISTRIBUTORS: 
Trackson Bros. Pty. Ltd., Rrishane: McCann 

Bros., Hobart; Electrical Service Co., 
Newcastle. 

1937 
RADIO TRADE ANNUAL OF AUSTRALIA 

... The ... 
RADIO TRADE 
ANNUAL 

OF AUSTRALIA 

• 
FIFTH EDITION 

\ 9 3 7 
PRICE, 10/-

POST FREE IN AUSTRALIA 

OVERSEAS PRICE, 15/-. 

• 
Whilst every care has been exer­
cised in the compilation of this 
Annual, the publishers cannot ac­
cept any responsibility for any 

errors or omissions. 

• 
Publishers 

Australia"n Radio 
Publications Ltd. 

0. F. MINGAY, Managing Editor 

Head Office: 30 Carrington Street, Sydney. 
'P hone B 7188 (3 lines); G.P.0. Box 3765 

Preface • • • 

T HIS fifth edition of the RADIO TRADE AN­
NUAL OF AUSTRALIA is presented again 
for the general use of the trade. This Annual 

has achieved a world-wide reputation, and is accepted 
overseas and in Australia by all those interested in 
Australian radio development as a most comprehen­
sive publication, contammg practically everything 
necessary as a reference to the radio industry of Aus-

tralia . 

This year we have decided on a few changes, as, 
for instance, the Act of Parliament constituting the 
Australian Broadcasting Commission is omitted, as it 
has been published on several occasions in our pre­
vious Trade Annuals. Likewise, the agreement be­
tween the Commonwealth Government and Amalga· 
mated Wireless (A/ sia) Ltd., and one or two other 
matters that need not be repeated every year. 

The review of radio in Australia for the past year 
of 1936 will be found on the following pages. In 
every way it was one of the most satisfactory years 
ever experienced in Australian radio circles. 

Branch Office: 422 Little Collins Street, Melbourne. 
'Phone M 54·38; G.P .0 . Box 1774 

Of course, ever since 1930, when the Federal Labour 
Government then in office introduced a protective 
tariff schedule on radio apparatus, the radio industry 
has gone from success to success every year, despite 
the world-wide depression. Whilst 1936 was a good year, 
it is anticipated that 1937 will be even better, and, 
providing no calamity occurs, 1938 will be better to a 
marked degree. That is because next year Australia 
will be celebrating its 150th Birthday and the founda­
tion of Sydney in that city, from January to April, 
to be followed by the Australian cricketers visiting 
England during the Australian Winter period (Eng­
lish Summer), when the test matches will be broadcast 
throughout Australia from about 9 p.m. to 4 a.m. 
E.A.S.T. This will allow of the maximum listening 
audience, and consequently the sale of radio sets will 

Also Pub I ishers of ... 
"RADIO RETAILER OF AUSTRALIA" (the 

weekly trade journal circulating throughout 
Australia. Subscription 15/- p.a. 

reach new high figures. 

In next year's Annual we hope to record still fur­
ther advances in Australian radio by way of more 
broadcasting stations, more listeners, and more sales, 
with the consequent increase in circulation of money. 

"RADIO REVIEW" (technical monthly). 
Subscription 10/- p.a. 

"BROADCASTING BUSINESS" (the weekly 
trade publication covering the activities of 
Commercial Broadcasting m Austl'alia). 
Subscription 15/- p.a. 

YEAR 

BOOK" (an annual publication covering the 
business of broadcasting). Price 10/-. 

"BROADCASTING BUSINESS 

To all those who have assisted in making possilAe 
the publication of this Fifth RADIO TRADE 
ANNUAL OF AUSTRALIA, we tender our thanks. 

OSWALD F. MINGAY, 
Managing Editor. 
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ELECTRICAL SPECIALTY MFG. CO., LTD. 
17 GLEBE STREET, GLEBE, SYDNEY, N;S.W. 

'Phone: MW2608-9. Telegraphic Address: Essemco. 

Every receiver in the extensive Aristo­
crat range, ts calculated to swell 
sales, with the assurance of many 
well-pleased customers. 

Aristrocrats incorporate many impor­
tant features, devised to satisfy all the 
needs of modern radio, and place 
them far in advance of others in 
general appearance and set perform­
ance. 
Write for the full facts about the new 
Aristocrats, 1937-38-Complete Literature 

and Franchise on Request. 

DISTRIBUTORS: 

Trackson Bros. Pty. Ltd., Brisbane: McCann 
Bros., Hobart; Electrical Service Co., 

Newcastle. 

1937 1937 RADlO TRADE ANNUAL OF AUSTRALIA 

... The ... 
RADIO TRADE 
ANNUAL 

OF AUSTRALIA 

• 
FIFTH EDITION 

19 3 7 
PRICE, 10/-

POST FREE IN AUSTRALIA 

OVERSEAS PRICE, 15/-. 

• 
Whilst every care has been exer­

cised in the compilation of this 

Annual, the publishers cannot ac­

cept any responsibi l ity for any 

errors or omissions. 

• 
Publishers 

Australitn Radio 
Publications Ltd. 

0. F. MINGA Y, Managing Editor 

Head Office: 30 Carrington Street, Sydney. 
'Phone 8 7188 (3 lines); G.P.O. Box 3765 

Branch Office: 422 Little Collins Stt·eet, Melbourne. 
'Phone M 5438; G.P .O. Box 1774 

Also Publishers of •. • 

"RADIO RET AlLER OF AUSTRALIA" (the 
weekly trade journal circulating throughout 
Australia. Subscription 15/ - p.a. 

"RADIO REVIEW" (technical monthly). 
Subscription 10/- p.a. 

"BROADCASTING BUSINESS" (the weekly . 
trade publication covering the activities of 
Commercial Broadcasting m Australia). 
Subscription 15/- p.a. 

"BROADCASTING BUSINESS YEAR 
BOOK" (an annual publication covering the 
business of broadcasting). Price 10/-. 

Preface • • • 

T HIS fifth edition of the RADIO TRADE AN­
NUAL OF AUSTRALIA is presented again 
for the general use of the trade. This Annual 

has achieved a world-wide reputation, and is accepted 
overseas and in Australia by all those interested in 
Australian radio development as a most comprehen­
sive publication, contammg practically everything 
necessary as a reference to the radio industry of Aus­
tralia • 

This year we have decided on a few changes, as, 
for instance, the Act of Parliament constituting the 
Australian Broadcasting Commission is omitted, as it 
has been published on several occasions in our pre­
vious Trade Annuals. Likewise, the agreement be­
tween the Commonwealth Government and Amalga­
mated Wireless (A/ sia) Ltd., and one or two other 
matters that need not be repeated every year. 

The review of radio in Australia for the past year 
of 1936 will be found on the following pages. In 
every way it was one of the most satisfactory years 
ever experienced in Australian radio circles. 

Of course, ever since 1930, when the Federal Labour 
Government then in office introduced a protective 
tariff schedule on radio apparatus, the radio industry 
has gone from success to success every year, despite 
the world-wide depression. Whilst 1936 was a good year, 
it is anticipated that 1937 will be even better, and, 
providing no calamity occurs, 1938 will be better to a 
marked degree. That is because next year Australia 
will be celebrating its 150th Birthday and the founda­
tion of Sydney in that city, from January to April, 
to be followed by the Australian cricketers visiting 
England during the. Australian Winter period (Eng­
lish Summer), when the test matches will be broadcast 
throughout Australia from about 9 p.m. to 4 a.m. 
E.A.S.T. This will allow of the maximum listening 
audience, and consequently the sale of radio sets will 
reach new high figures. 

In next year's Annual we hope to record still fur­
ther advances in Australian radio by way of more 
broadcasting stations, more listeners, and more sales, 
with the consequent increase in circulation of money. 

To all those who have assisted in making possilAe 
the publication of this Fifth RADIO TRADE 
ANNUAL OF AUSTRALIA, we tender our thanks." 

OSWALD F. MIN GAY, 

Managing Editor. 
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Developments in 
Industry 

the Australian 
During 1936 

Radio 

T HE year 1936 marked another substantial milestone 
in the radio industry of Australia. In manufacturing, 
merchandising, retailing, servicing and broadcasting 

there was material improvement. 
The main indicator is the growth of listeners' licences 

throughout the Commonwealth, and a perusal of these 
(very complete details are published herein) shows that 
during the 12 months of 1936 there were 199,359 new 
licences issued, as compared to 169,621 for 1935, which is 
an increase of 17.4 per cent. 

At the end of the year there were 887,015 listeners' 
licences in force in Australia, which was a net increase 
over the previous year, 1935, of 116,863 . . 

A chart showing the new licenses issued during the 
year is printed herewith, and it clearly shows that the 
winter months of June and July continue to be the peak 
months, with a gradual improvement each year. 

It must be remembered that the radio system in Aus-­
tralia calls for each person owning a radio set to pay the 
Commonwealth Government an annual fee of £1/1/-. 
There must be quite a large number of non-licensed radio 
sets in operation, and it is predicted that at December, 
1936, there were well over 900,000 sets actually in opera­
tion. 

Giving the value of each set at say £20, the public have 
an investment of about £18,000,000, and to that must be 
added the capital invested in the manufacturing activities, 
whole~;;alers, retailers, servicemen and last, but the most 
important, the broadcasting stations. All of those would 
bring the value not far short of £25,000,000. 

The Editor of this Annual believes that at least 10,000 
people are engaged in radio in .Australia, with a wages 
bill of about £2,000,000 per annum, and a turnover of 
business of over £10,000,000 per annum. 

The year 1936 saw a number of new radio factories 
erected and several existing factories extended. That 
development is still proceeding. It was very noticeable 
that several large and well-known radio firms made their 
presence felt by their increased activities, and that the 
future of the radio industry in .Australia is in the hands 
of substantial and reputable people. 

It is generally considered that the hub of radio manu­
facturing is in Sydney, where about 85 per cent. of re­
ceivers are produced for distribution over the whole of 
.Australia. · 

During 1936 many radio executives visited overseas by 
air and by sea, to keep in direct touch with overseas 
developments. 

The introduction of a Federal Trade Diversion policy 
in May of last year caused quite a number of big firms to 
plan big extensions of their activities. Notably in this 
extension was the well-known world-wide organisation of 
Philips, who have established a big radio set manufac­
turing plant, and now (in 1937) are installing a valve­
making plant. Philco and H.M.V. also entered the Aus­
tralian field. The Ever Ready Battery Co. is also erecting 
a big factory at an estimated cost of £50,000. Stromberg­
Carlson erected a big factory at a cost of about £20,000, 
whilst Tasma Radio and Standard Telephones and Cables 
also erected huge factories. 

Overseas Broadcasts. 

D URING 1936 broadcasting again proved itself as 
being a National service of untold value to the 
community. The sad ending of our late King, 

George V; the accession of King Edward; his subsequent 
abdication, and the accession of King George VI, were 
outstanding broadcasts. 

The growth of public interest in reception of overseas 
broadcasts was manifested during 1936, and that interest 
is being fostered by receiver manufacturers who have a 
complete range of what is popularly termed All-Wave 
receivers. 

Broadcasting. 

S EVERAL new National transmitters were completed 
and put in operation during last year, and also a 
number of commercial stations, all of which is assist­

ing to give the .Australian public-particularly those re­
siding in the country-a better broadcasting service. 

The entertainment value of the programmes from both 
the National and commercial stations has materially im­
proved. 

Importations. 

T RHJ general policy of the .Australian Commonwealth 
Government is to encourage more manufacture in 
Australia of all radio apparatus, and therefore the 

importation figures do not now reflect the real growth 
of the radio industry. Nevertheless, the valve position 
does reflect the upward trend and the prosperity experi­
enced in radio. 

During 1936 there was imported into Australia 1,406,056 
valves at a valuation of £278,093, equal to 3/11.4d each, 
as compared to 1,195,482 valves· at an average valuation 
of £271,191, equal to 4/6.4d during 1935. This was a net 
increase of valve imports of 210,574, to which must be 
added about 25,000 valves made in the only valve factory 
then operating in Australia. 

From the United Kingdom the valve imports dropped 
by 56,044 from 232,839 in 1935 to 176,795 in 1936. The 
average valuation was 9/6.2d in 1936 and 8/8.1d in 1935, 
but amongst those were a large number of transmitting 
valves at a high unit cost. 

The valve imports from Holland (mainly Philips) show­
ed an increase from 169,657 in 1935 to 303,206 in 1936, of 
133,549. The 1935 average valuation was 9/0.6d per valve 
as compared to 6/0.6d in 1936. 

From U.S.A. the valve imports increased by 96,R35 from 
781,035 in 1935 to 877,870 in 1936. The average U.S.A. 
valuation per valve was 2/3.9d in 1935 and 2/2.6d in 1936. 

The general position was that Commonwealth importa­
tions increased by 17.6 per cent. Imports from U.K. 
dropped 24 per cent., from Holland they increased 78.7 
per cent., and from U.S.A. the increase was 12.4 per cent. 

The radio industry is firmly established in Australia, 
and for a country about equal to U.S.A. in area, yet with 
a population not quite as large as New York, the radio 
activity is remarkable. 

Technical Trend during 1936 

W HILE no outstanding changes in receiver design 
took place during 1936, the year was characterised 
by its tense activities directed towards the re­

finement of existing designs and the improvement of 
pr-oduction technique. The former found expression in 
the simplification of receiver control and the general 
"ironing out'' of a number of factors which had previously 
tended to keep radio receivers in the realm of scientific 
instruments, The second phase of activity was evidenced 
by the number of new factories which were opened and 
the radical re -design of many existing factories. 

The trend towards better engineering which was noted 
during 1935 was still further consolidated and 1936 saw 
a marked reduction in a number of factories which could 
be classed as "assemblers" and not "manufacturers" in 
the truest sense of the word. 
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DEVELOPMENTS IN AUSTRALIAN RADIO 
-(Continued). 

This trend in manufacturing technique was, to a large 
extent. forced on the industry by the generally higher 
level of performance demanded by the public from their 
radio receivers. It is also. undoubtedly a fact that the 
more intense competition brought about by the introduc­
tion of several new names to the radio receiver manu­
facturing field contributed largely in this direction. 

General Features. 

ON looking closely into the general technical develop­
ment of the Australian radio industry during 1936, 
there are a number of features which stand out and 

show that Australian manufacturers, generally speaking. 
are thoroughly up-to-date in their methods and well abreast 
of developments overseas. Surprisingly enough, none of 
these outstanding features, even though some of them 
were important in themselves, had ru marked effect on 
the general tenor of the industry, in fact, this very lack 
of marked reaction to the introduction of these features 
proved as an excellent example to demonstrate the high 
state of stability which the radio industry in Australia 
has now reached. Consideration of the more important 
of these features should be of interest. 

Metal Valves. 

A LTHOUGH they can hardly be described as a 
"technical trend," metal valves must take pride 
of place in any discussion of this nature even if they 
are only classed as a "negative trend." Most people 

will be inclined to agree when we say that metal valves 
will undoubtedly go down in Australia's radio history as 
"The bombshell which failed to burst." The metal tube 
situation which developed in the United States after the 
introduction of the "tin tubes" will still be fresh in the 
minds of most readers, but their introduction to Australia 
hardly created a ripple in the smooth flow of radio design 
and manufacture. There are a number of reasons for 
this but this is neither the time nor the place to analyse 
the~-the fact remains that metal valves are little, if any, 
more popular than they were at the time of their first 
introduction to Australia over twelve months ago. It is 
quite possible that some time in the future metal valves 
may become stand,ard equipment 'in A$tralian radio 
receivers, but before that time arrives they will have to 
offer more pronounced advantages than they do at the 
present time. In other words they must develop into 
something more than steel-cased prototypes of the 
ordinary "glass" valves in general use. 

Vibrators. 

A NOTHER development which could have had far­
reaching effects on the radio industry in Australia. 
but which was quickly relegated to its proper place 

in the scheme of things, came about with the introduction 
of the vibrator-powered receiver for country operation. 
On surface indications the vibrator form of high tension 
power supply was destined to quickly oust all other forms 
of high tension supply for battery operated receivers. In 
spite of this the Australian radio industry did not allow 
itself to be stampeded but, instead, investigated the 
vibrator proposition from all angles and finally decided 
that the vibrator-powered receiver had a very definite 
field of application. Those manufacturers who considered 
that this field of application was worth exploiting went 
ahead and produced vibrator-power models. Others took 
their time, and it is worthy of note that even now, twelve 
months after the introduction of the first vibrator-powered 
battery receiver, there are Australian manufacturers who 
are not listing a vibrator-powered receiver among their 
range of current models. 
- If desired it would be possible to list a number of 

examples su'ch as the above. which go to show the high 
state of stability which the Australian radio industry has 
reached at the vresent time, but the two cited should be 
adequate. 

Refinements. 
Apart from the general trend towards better engineering 

and standardisation of manufacturing technique, 1936 was 
chiefly remarkable for the large number of refinements 
in design and construction which were introduced. As 
mentioned previously, these were chiefly directed towards 
simplification of control and better stabilisation of operat­
ing characteristics and a few examples should serve to 
illustrate the achievements in this direction. 

The early part of the year saw the general adoption of 
edge-illuminated dials. At the same time dial scales be­
came larger, and with the broadcasting station wavelength 
re-allocation scheme safely disposed of, most of the manu­
facturers were able to adopt fairly extensive systems of 
station call-sign calibrations. Some very ingenious dial 
drives made their appearance, with the object of simpli­
fying tuning from the mechanical point of view, and the 
most noteworthy of these was the "automatic vernier" 
system introduced by one concern. 

Later on, the year saw further moves towards control 
simplification with the introduction of such devices as 
"control function calibration" on the dial scales, and the 
elimination of as many unessential controls as possible. 
These factors, together with the general use of tuning 
indicators, especially those of the cathode ray type in­
troduced late in 1935, had a very definite effect in popu­
larising the more elaborate type of receiver and did much 
towards bringing radio receivers to the ·stage where they 
could be satisfactorily operated by even the most un­
initiated. 

This desire for refinement also played quite an im­
portant part in this movement and along with these, a 
steadily-maintained improvement in the quality of com­
ponents resulted in the placing of radio receivers on a 
very efficient and foolproof basis. 

Refinement in design and improvement in performance 
naturally called for more stringent testing procedure and 
evidence of this is found in the greatly improved produc­
tion monitoring facilities to be found in the majority of 
faC'tories. At the same time. design and research facili­
ties were generally improved, and valuable assistance in 
this direction was given by the introduction of several 
new instruments. 

l\1ost outstanding among these, and one which definitely 
played a very considerable part in the improvement of 
Australian radio receiver design technique during 1936, 
was the "Q" meter. 

This instrument was first introduced very early in 1936, 
but its value did not seem to be generally appreciated 
for quite a few months. Once its value became known 
however, "Q Meter Engineering" quickly ,became a habit, 
and it is safe to say that, to-day, every radio factory 
worthy ol' the name is equipped with an instrument of 
this nature. To avoid mis-construction of these remarks. 
it is necessary to point out that several of the better-equip­
ped factories had instruments capable of performing simi· 
Jar functions to the "Q-meter" installed long before that 
instrument was heard of in Australia. These instruments 
were, however, complicated in their operation, and the 
introduction of the "Q-meter" made it possible for the 
average technician to perform measurements which were 
previously only practicable for the skilled laboratory 
worker. 

Other instances of the general movements towards bet­
ter laboratory equipment provided by the more general 
adoption of the cathode-ray oscillograph as a design 
"tool," and the fact that the necessity for a really efficient 
"standard" or "sub-standard" signal generator became 
generally acknowledged. In some quarters this last state­
ment may seem rather peculiar, as it has been generally 
conceded in well-informed engineering circles, for some 
years now, that no self-respecting radio receiver design 
engineer would consider working without a standard signal 
generator handy. It must be remembered, however, that 
a really good signal generator, in Australia, costs quite 
a lot of money. As a result, many of the smaller organi-

(Continued on Page 14.) 
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Review of Radio Developments in Australia During 1936 (Continued from Page 12) 

sations have previously considered that they should "get 
along" without one. As a result, it is worthy of note 
that the necessity for a good signal generator has now 
been generally acknowledged. 

This move towards better test equipment has been gene­
ral throughout the industry, and it is gratifying to note 
that the standard of gear used for "service" purposes has 
been improved very considerably. 

The manufacture of test equipment in Australia is now 
a well-established phase of the radio industry, and it can 
)Je confidently claimed that Australian apparatus of this 

•type is equal to that produced anywhere in the world. 
Another section of the radio industry which consolidated 

its position du!)ng 1936 was that engaged in valve pro­
duction. Australian-made valves are now used with the 
utmost confidence by receiver manufacturers, and quite a 
large percentage of Australia's receiver production for 
1936 was equipped with locally-produced valves. 

In this connection, it is already well-known that the 
Australian valve factory has not been content to follow 
overseas designs in every respect, and that, in addition 
to detail improvem ents being made in existing types. new 

designs have been originated. Two important types were 
introduced during 1935, and these quickly became very 
nearly standard equipment for battery-operated receivers. 
During 1936, two more battery-operated types were added 
to the r-ange, and signs of their wide adoption are already 
evident. 

1936 closed with plans for the installation of another 
Australian valve-making plant well on the way, and it is 
confidently expected that 1937 will see considerably in­
creased activity in Australian valve-production circles. 

In conclusion, it can be said that the most notable trend 
in Australian radio engineering circles recently has been 
directed towards making. the industry more self-contained. 
Research departments and production facilities have been 
generally improved, and .Australian radio receiver design 
is becoming characterised by a greater percentage of 
original effort. This is to be commended in every way 
and, when combined with a proper1 appreciation of the 
work done by overseas research laboratories, gives pro­
mise of a very bright future for the Australian Radio 
Industry. 

Australian Broadcasting Commission Act 
An Act relating to broadcasting, No. 14 of 1932, was 

assented to on May 17, 1932, and consists of six parts, all 
of which have been published in previous editions of this 
"Radio Trade Annual." 

It is understood that so far no regulations have been 

made under that Act, which deals with establishment and 
constitution of the Commission; powers and functions of 
the Commission; finance, issue of debentures by the 
Commission, and miscellaneous. Copies are available 
from the Government Printer, Canberra, F .C.T. 

RADIO~~ 
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Fourth Annual Report of the Australian 

Broadcasting Commission 

Year Ended 30th June, 1936 
To The Honourable, 

His Majesty's Postmaster-General to 
the Commonwealth of Australia. 

Sir : 
Iri accordance with the provisions of 

Section 32 of the Australian Broad­
casting Commission Act, 1932, we, the 
members of The Australian Broadcast­
ing Commission, have the honour to 
present to you the Fourth Annual R e­
port and Balance Sheet of the Com­
mission, covering the financial year 
from 1st July, 1935, to 30th June, 1936. 

During that period the Commission 
continued to provide and to r ender 
broadcast programmes from the "A" 
Class Australian National Broadcast­
ing Stations, and to discharge all the 
other duties assigned to it by the 
abovementioned Act. 
EXTENT OF SERVICE: 

The network of National Stations 
for which programmes were provided 
was E;xtended during the period under 
review by the addition of two further 
Regional Stations, namely 3GI Gipps­
land ;Regional and 7NT Northern Tas­
mania Regional. (Since June, 1936, 
the Northern Rivers Regional Station 
2NR, situated at Grafton, N.S.W.; the 
North Regional Station 4NQ, situated 
at Townsville, Queensland ; the Gold­
fields Regional Station 6GF, situated 
at Kalgoorlie, Western Australia; and 
the South-west Regional Station 6W A, 
situated at Minding, Western Austra­
lia, have also been put into- operation. 
Regional Station 2NR has been given 
the same schedule of hours as "2NC 
Newcastle, whilst the other new 
regional stations have been allotted 
the same schedules as their parent 
stations, 4QG Brisbane and 6WF 
Perth, respectively. ) 
STATIONS: 

The "A" Class Stations operating 
during the year were as follow:-

New South Wales : 
2FC Sydney. 
2BL .. 
2NC 
2CD 

Victoria: 
3LO 
3AR 
3GI 

Queensland: 

" Newcastle 
Corowa. 

Melbourne .. 
Gippsland Regional. 

4QG Brisbane 
4RK Rockhampton 

South Australia : 
5CL Adelaide 
5CK . . . . Crystal Brook. 

Western Australia: 
6WF . . .. Perth 

Tasmania: 
7ZL Hobart 
7NT Northern Tasmania 

Regional. 
POWER OF STATIONS: 

The power of stations previously in 
existence has r emained unaltered, so 
that any enlargement of the recep­
t ion-range of the Service has come 
from the opening of the new Stations 
r eferred to above . As, however, the 
South-west Regional Station 6WA 
operates on an aerial rating or 10 
kilowatts, its transmitter is the most 
powerful in Australia; 2NR and 4QN 
are also strong stations, each having 
an aerial power of 7 kilowatts. 
BROADCAST I NG SCHEDULE: 

Few substantial alterations were 
made in the schedule except in the 
case of the Short-wave Station 3LR 
Lyndhurst, the hours of which were 
considerably extended for reasons 
stated later in this Report. The full 
schedule was as follows:-
4QG, 4RK, 5CL, 5CK, 6WF, 7ZL, ?NT: 

Mondays to Fridays. 
7 a.m. to 9 a.m. 
10.30 a.m. to 2 p.m. 
3 p.m. to 4.30 p.m. 
5.30 p .m. to 11.30 p.m. 

Saturdays. 
7 a .m. to 8.30 a.m. 
11 a.m. to 11 p.m. 

Sundays. 
10 a.m. to 1.30 p.m. (5CL, 5CK, 

6WF 10.30 a.m. to 1.30 p.m.) 
3 p.m. to 5 p.m. (6WF to 5.20 

p.m.) 
5.45 p.m. to 10.30 p.m. 

2FC and 3LO: 
Mondays to Fridays. 

7 a .m . to 8 a.m. 
9.30 a.m. to 11.30 a.m. 
12 noon to 2 p.m. 
3 p.m. to 4.15 p.m. 
5.30 p.m. to 11.30 p.m. 

Saturdays. 
7 a.m. to 8 a.m. 
9.30 a.m. to 11.30 a .m . 
12 noon to 5 p.m. 
5.30 p.m. to 11.30 p.m. 

Sundays. 
10 a .m . to 12.15 p.m. 
3 p.m . to 4.45 p.m. 
6 p .m. to 10.30 p.m . 

2BL and 3AR: 
Mondays t o Fridays. 

7 a.m. to· 9.30 a.m. 
11.30 a.m. to 5.30 p.m. 
6 p.m. to 10.30 p.m. 

Saturdays. 
7 a.m. to 9.30 a.m. 
11.30 a.m. to 5.30 p .m . 
6 p.m . t o 12 midnight, 

Sundays. 
10.55 a .m. to 3 p.m. 
4.30 p.m. to 10 p .m. 

2CO, 2NC, and 3GI: 
Mondays to Fridays. 

7 a.m. to 11.30 a.m. 
12 noon to 2 p.m. 
3 p .m. to 4.15 p.m. 
5.30 p.m. to 11.30 p.m. 

Saturdays. 
7· a .m . to 9 a .m. 
10 a.m. to 11.30 a.m. 
12 noon to 5 p.m. 
5.30 p.1n. to 11.30 p.m . 

Sundays. 
10 a.m. to 12.15 p.m. 
1 p.m. to 4.45 p.m . 
6 p.m. to 10 p.m . 

The Schedule of Broadcasting Hours 
set down for Stations 2FC, 2BL, 2NC, 
2CO, 3LO, 3AR, 3GI, 4QG, 4RK, 7ZL 
and 7NT is given in terms of Eastern 
Standard Time, that for 5CL and 5CK 
in terms of Central Standard Time 
(30 minutes behind E.S.T.) and that 
for 6WF in terms of Western Stan­
dard Time (two hours behind E.S.T.) . 
3LR (Short-Wave): 

Mondays to Saturdays. 
Australasian Zone, 6.30 p.m. to 

11.30 p.m. 
Sundays. 

6 p.m. to 10.30 p.m. 
(Australian E .S . Time.) 

• (This Schedule is expanded when 
necessary to include outstanding 
broadcasts.) 

Mondays to Saturdays. 
English Zone, 1.45 p.m. to 2.45 
p.m. 

Sundays. 
1.45 p.m. to 2.45 p.m. 

(Greenwich Mean Time.) 
(On Tuesdays and Fridays there is 

also a special Pacific Zone broadcast 
of the French News Service at 6.30 
p.m. A.E.S.T.) 
LICENCES : 

(a) Australian Statistics: 
During the financial year 1935-36 

the number of listeners' licences in 
Australia increased by 103,248 to a 
total of 825,136, bringing the percent­
age of licences to population for the 
Commonwealth from 10.47% to 
12.22%. 

The greatest improvement pro rata 
of population was shown in Western 
Australia, where the total advanced 
by 8,824 to 50,081-an increase equiva­
lent to 1.89 per cent. of population. 
For the remaining States the in­
creases were as follow: -

(Continued on Next Page.) 
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S. A us . . 10,985 (1.83 % of population) 
Tas. 4,047 (1.4 % , ) 
Q'land 15,684 (1.54% , ) 
Vic. 26 ,570 (1.41% ) 
N.S.W .. 37,174 (1.34% ) 

South Australia maintained its posi­
tion as the State in which the percent­
age of licences to population was high­
est, its ration advancing from 12.9% 
to 14.8%. Victoria followed closely, 
increa sing from 12.9% to 14.31%. 'rhe 
remaining percentages at the end of 
the finan cial yt>.ar wer e :-

New South \Vales 
West Australia .. 
Tasmania 
Queensland 

(b) World Statistics: 

11. 87% 
11.18 % 
10.5 % 

i\ .56 % 

During the year ended 31st Decem­
ller, 1935, licences throughout the 
world continued to expand rapidly. 
"Saturation point" does not yet ap­
pear to have lleen reached in any 
country, although in Great Britain the 
proportion of licences to population 
at 31st December, 1935, was as high at 
16.08%, while in the United States of 
America (where there is no licensing 
system) it was estimated that 17.79 
receiving-sets were in operation for 
every one hundred inhabits. 

The table on page 24 shows the 
number of licences and the ratio of 
licences to population in the leading 
"radio" countries, compilecl from 
figures supplied lJy L'Union Interna­
tionale de Radiodiffusion. 

It will be seen that in the matter of 
licences- pro rata-Australia has held 
i ts position, sixth place, among all 
countries, but among the Dominions 
it has been overtaken by New Zea­
land, and now ranks second. 

TIME "ON THE AIR": 

During the year the total number 
of broadcasting hours from the com­
bined Australian "A" Class (National) 
Stations was 64,048, as against 53,927 
for the previous year. Of that total 
29,518 hours were occupied by relays 
or re-broadcasts from other Stations, 
so that the nett total of original pro­
gramme time was 34,530 hours. 

PROGRAMME ANALYSIS: 

The percentage of time devoted to 
each of the various types of pro­
gramme was not radically altered 
during the year und er review. Music 
absorbed slightly more time than be­
fore , the percentage rising from 48 .63 
to 51.9. Rather more attention than 
previously was paid to the broadcast­
ing of essential services, especially 
news and news commentaries, while 
the proportion of time allotted to 
dramatic productions, talks, and 
sporting commentaries wa s slightly 
r :'duced . 

PROGRAMME ANALYSIS. 

Musical: 

Classical 
Popular 
Modern Dance 
Old-time Dance 
Community Singing 

Group total 
Dramatic: 
Grand Opera . . 
Musical Comedy, 

Revue . .... . 
Plays, Dramatised 

Stories, etc. 

Gronv total 
Talks: 
Gen eral Talks 
Addresses, T ech-

nical Talks 
(Fa rming) , etc. 

Broadcasts to 
Schools . . ... . 

Descriptive Broad­
casts (Non-sport­
ing) .. .. 

Group total 
Sporting: 
Running Descrip-

tions . . .. . .. . 
Results , Commen­

mentaries, Notes 

Group total . . . . 
Essential Services: 
News, News Com­

mentaries 
Reports (vVeather 

Markets, etc.) 
Announcements 

Group total 
Devotional: 
Church Services 
Studio Broadcasts . 

Group total 
Children's Sessions: 

Grand total 

MUSIC: 

Engagements: 

Percentag • 
of Total 

Broadcasting 
Hours. Hours. 

4,927 
19,185 

4,237 
234 
657 

33,240 

871 

1,331 

1,444 

3,64G 

5,091 

881 

1,245 

347 

7,564 

3,715 

2,195 

5,910 

3,813 

3,625 
1,134 

8,572 

2,024 
933 

2,957 
2,159 

13.94 
29 .95 

6.62 
.36 

1.03 

51.9 

1.36 

2.08 

2.25 

5.69 

7.95 

1.38 

1.94 

.54 

11.81 

5.8 

3.43 

9.23 

5.95 

5.66 
1.77 

13.38 

3.16 
1.46 

4.62 
3.37 

2,159 3.37 

64,048 100 

Every endeavour has been made to 
present the best available examples 
of all forms of music under the best 
possible conditions in the studios at 
present available, and to blend with 
works of widely recognised merit a 
substantial proportion of lesser-known 
compositions. In doing so the Com­
mission has broadcast performances 
of a wide range of types of musical 
combination; has formed and main­
tained orchestras, bands, choruses and 
quartets ; has engaged, casually or 

under long-term contract, soloists (in­
cluding famous artists from overseas) 
and independent musical combina­
tions, and has included also in its 
programmes mechanical recordings 
of the work of the world's for8most 
artists. 

During the period under review 
notable oversea visitors who appeared 
regularly in the Commission's pro­
grammes included two Australian 
pianists who have succeeded abroad. 
viz. :- Miss Bile en Joyce and Mr. 
Percy Grainger . Other engagements 
which may be mentioned were those 
o[ Madame Florence Austral and Mr. 
John Amadio, Miss Thea Phillips, Mr. 
Ben \Villiams and Mr. Sidney de Vries. 
(Since the close of the period cover­
ed by this report, the distinguished 
liJnglislt conductor, Dr. Malcolm Sar­
gient, has conducted a nunrber of 
highly successful orchestral perform­
ances dnring a tour which embraced 
all States, and Madame Elisabeth 
Rethberg and Signor Bzio Pinza have 
also given a series of public concerts 
and studio recitals under the Com­
mission 's direction. Further similar 
engagements have also been made 
for the futur e.) 

Permanent Employees: 

The - following table sets out the 
number of orchestra] musicians and 
choristers employed on regular full ­
time weekly salary by the Commis­
sion, as distinct from those engaged 
temporarily or ca sually. 

STUDIO ORCHBSTRAS : 
Players: 

New South Wales 45 
Victoria . . . . . . 35 
Queensland . . . . 17 
South Australia 17 
·western Australia 17 
Tasmania 11 

Conductors 6 
Orchestrators and 

arrangers . . . . . . 7 

Total Orchestral 

MILITARY BAND: 
Players . . 32 

Conductor . . . . 1 

Total Military Band 

DANCE BANDS: 
Sydney . . 17 
Melbourne . . . . . . . . . . 17 

Total Dance Band .. 

CHORUSES : 
Special Conductor 
Sydney . . 
Melbourne .. .. 

Total Choral 

GRAND TOTAJ., 

1 
16 
16 

142 

13 

155 

33 

34 

33 
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Recordings: 
Subject to liberal recognition of its 

obligations to Australian artists, the 
Commission considers that gramo­
phone recordings must still occupy an 
important part of its programmes, not 
only from the point of view of the 
public entertainment so provided, but 
also because these recordings keep 
local artists and listeners in touch 
with world standards. ·with, how­
ever, a further increase in the num­
ber of engagements for · Australian 
artists, the number of recordings 
broadcast was again reduced, and re­
presented 34.18 per cent, of pro­
gramme-time for the year, as against 
37.54 per cent. during the preceding 
12 months. 

Orchestras: 
During the year the Commission 

completed its plan of establishing per­
manent concert orchestras in each 
capital city. The opportunity of play­
ing together regularly under expert 
conductors should, when combined 
with the prospect of more or less per­
manent employment, greatly stimul­
ate development in this field. The 
fil'st fruits of this policy are already 
observable in a gratifying improve­
ment, which should continue. This 
section of the Commission's activities 
has involved a large, recurring ex­
penditure, but the Commission is 
satisfied that it had already been, and 
will continue to be, a most potent 
factor in raising the standard of 
musical performance in all parts of 
the Commonwealth. Without such 
regular bodies of competent and 
highly-trained musicians, the presenta­
tion of major symphonic and operatic 
works has, in the past, often involved 
an element of risk which should not 
exist in any country with serious pre­
tentious to musical culture. 

The cost of maintaining even 
reasonably large orchestral combina­
tions is so high, and the response of 
the public so uncertain, that few or· 
ganisations have been able to under­
take the task. Now that it has been 
embarked on seriously, Australian 
music must make great strides, and 
this progress will no doubt we accom­
panied by a raising of the standard 
of appreciation. 

Co-operation with Established 
Orchestras: 

As in the past, the Commission 
made available members of its various 
studio orchestras to existing orchest­
ral organisations for the purpose of 
strengthening the latter's perform­
ances:-· Towards the end of the year, 
however, the Commission, after con­
sultation with representatives of such 
organisations, accepted in nearly all 
States the financial responsibility of 
the public symphony concerts, while 
litill co-operating with local bodies in 
the matter of engagement of extra 
playerl!c, organisation of subscribers, 
awl so Qll. 

Orchestral Committees: 
Towards tb.e close of the financial 

year a small group of musical ?n­
thusiasts in Sydney co-operated w1th 
the Commission and formed a Citi­
zens' Orchestral Committee, for the 
purpose of enlisting subscribers for, 
and otherwise assisting, the Commis· 
sion's season of orchestral concerts. 
As a result of these efforts, over 
1 000 subscribers were enrolled with­
i~ a few weeks for the balance of the 
1936 season. The Commission is glad 
to place on record its appreciation of 
the valuable assistance, given volun­
tarily, by this Committee, and in par­
ticular by the small group which car­
ried the burden of the organisation. 

The Commission-one might well 
say the music-loving community-has 
been fortunate in the existence for 
some years past of such a Committee 
in Melbourne, whose enthusiastic 
efforts last year were rewarded with 
a record list of 1,288 subscribers. 

It is hoped that with the co-opera­
tion of the Commission, and in view 
of the increasingly high standard of 
the orchestral concerts in all States, 
and with the added attraction of 
visiting celebrity conductors and as­
sociate artists, similar orchestral 
committees will be organised in other 
States. 
Symphony Hour: 

An important change in practice. in­
troduced towards the end of thP. year 
as part of the development of Na­
tional Programmes, was the introduc­
tion of "Symphony Hour" periods, 
broadcast at 9.00 p.m. E.S.T. each Sun­
day. It has been clearly demon­
strated that the regular recurrence of 
features at the same time on the same 
day is of great assistance to listeners 
and the hour fixed is believed to be a 
suitable one for symphonic pro­
grammes. 
Notable Performances: 

The more notable symphonies pro­
duced during the period covered by 
this report were detailed. 
Conductors: 

Of the public concerts broadcast by 
National Stations those presented by 
the New South Wales State Orchestra 
were for the most part conducted by 
Dr. E . L. Bainton, those of the Mel­
bourne Symphony Orchestra by Pro­
fessor Bernard Heinze, and those of 
the South Australian Orchestra (prior 
to the cessation of its activities) by 
Mr. Harold Parsons. Mr. Maurice de 
Abravanel, who was then visiting Aus­
tralia, acted as Guest Conductor of 
public performances arranged by the 
Commission in several of the capital 
cities, while Mr. Fritz Hart and Dr. 
von Keussler also conducted perform­
ances for the Commission in Mel­
bourne. The regular conductors of 
the studio orchestras were Sydney, 
Mr. E. J. Roberts (who later assisted 
in the formation and direction of 
the studio orchestras in both Brisbane 
and Perth) and Mr. Joseph Post; Mel· 

bour ne: Mr. Percy Code; Adelaide: 
Mr. Will Cade; Perth: Mr. Nelson 
Burton ; and Hobart: Mr. E. J. 
McCann. The formation of the Bris­
bane Studio Orchestra was only cgm­
pleted at the end of the year, and Mr. 
Burton was transferred to it f~bm 
Perth, his place being taken by Mr. 
Roberts. Subsequently Mr. Clive 
Douglas, who had figured prominently 
in the Commission's Composers' Com­
petitions, was appointed to the con­
ductorship of the Hobart Studio Or­
chestra. 
Young People's Concerts: 

A popular and valuable feature of 
previous years was continued and ' ex­
panded, namely, the series of Young 
People's Concerts for school boys .and 
school girls. These had ,previously 
been known as "Children's Concerts," 
but in view of the average age of 
those who attended them, the present 
title was substituted. The concerts 
were, as in previous years, conducted 
by Professor Bernard Heinze, Ormond 
Professor of Music in the Univer'sity 
of Melbourne and Music Adviser to 
the Commission. 

Twelve of the concerts were given 
in Sydney, nine in Melbourne, three 
in Perth, and several in Victorian 
country centres. It is estimated that 
in all approximately 60,000 boys and 
girls attended the concerts. This will 
give some indication of the far-reach­
ing influence of this valuable work. 

Numerous questionnaires which 
were answered by the boys and girls 
present indicated that the concerts 
were genuinely and intelligently en­
joyed, and that they were doing much 
to stimulate an interest in, and appre­
ciation of, good music. The Commis­
sion . hopes eventually to be able to 
present them regularly in all States. 
"Hansel and Gretel": 
· Another musical broadcast specially 

intended for young people and pre­
sented by the Commission from its 
Studios during the 1935 Christmas 
Season was the Opera "Hansel and 
Gretel" (Humperdinck), conducted by 
Mr. Maurice de Abravanel. 
Chamber Music: 

The concert tour of the Budapest 
String Quartet, which began d~ring 
the previous financial year, contmued 
ii:J.to the period under review. This 
q)lartet, which gave a number of 
studio recitals and public concerts, all 
of which were broadcast, was gener­
ally considered to be the finest which 
had ever visited Australia, and its 
work was much appreciated by an 
audience embracing many listeners 
other than the usual chamber-music 
lover. 

The Quartet played almo~t all the 
Beethoven Quartets, as well as lead­
ing examples of quartet compositions 
by Schubert, Mendelssohn, Borodin, 
Mozart, Hindemith, Dohnanyi, Wolf, 
Brahms, Haydn, Smetana, Bartok, 
Mitja, Stillman, Dvorak, Grieg, Reger, 
Franck, Debussy, Sibelius, Tschaikow­
sky, Dittersdorf, and Prokofieff. One . 

(Continued on next Page.) 
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particularly interesting series of pro­
grammes, which the quartet presented 
in Sydney, illustrated the history of 
Quartet music, in its Classic Romantic, 
Slavonic, French and Modern phases. 

The Spivakovsky-Kurtz Trio also 
appeared in many programmes under 
a long-term contract, while perform­
ances were given by the Sydney 
String Quartet, the A.B.C. (Mel­
bourne) String Quartet, the Victorian 
String Quartet, and Elder Quartet and 
Trio (both attached to the South Aus­
tralian Conservatorium of Music), the 
"Pro-Arte" Trio and other similar 
combinations. The Spivakovsky­
Kurtz Trio, whose work reached a 
very high standard, performed not 
only the majority of the better known 
compositions for violin, 'cello, and 
piano, but also a number of sonatas 
for two of these instruments. 
Clfoirs: 

Performances by leading choirs in 
all States (including the Melbourne 
Philharmonic Society, the Sydney 
Philharmonic Society, the Brisbane 
State and Municipal Choir and the 
Hobart Orpheus Club) have, as in pre­
vious years, been broadcast, while 
choral-and-orchestral productions by 
independent organisations have re­
ceived substantial support from the 
Commission (whether in the form of 
direct payment or of the lending of 
soloists and orchestras) in return for 
the right of broadcasting their per­
forma~1ces. The Viennese Boys' Choir, 
which visited Australia, also broad­
cast. 

Choral works were transmitted 
through National Stations during the 
year, either from the studio or from 
public concerts. 
Soloists: 

AS in previous years, a large num­
ber of solo artists," both instrumental 
and vocal, appeared in the National 
Stations' programmes, the engage­
ments numbering over 44,000. Most 
of these were Australians, resident 
in Australia; some were visiting 
artists, mainly Australians who have 
succeeded abroad. 
Choral Works: 

Many choral programmes were 
broadcast during the year. The 
A.B.C. Radio Choir was maintained in 
Sydney, and the A.B.C. Wireless 
Choruses of 16 voices each, which 
were regularly employed in Sydney 
and Melbourne respectively, assisted 
in a large number of broadcasts. 
These choruses have been useful 
training-grounds for soloists (though 
this consideration has necessarily 
been a secondary one) and have ma­
terially strengthened larger choirs 
when required. 
Band Music: 

Band music again figured promi­
nently on the Commission's pro­
grammes. The National Military 
Band, conducted by Mr. Stephen 
Yorke, provided many programmes of 
excellent quality. Military band music 
is extremely popular in England, 

allowing, as it does, greater flexibility 
than is allowed bands which do not 
include woodwind instruments; be­
fore, however, the National Military 
Band was created by the Commission 
in readiness for the visit of Major 
(then Captain) H. E. Adkins, Aus­
tralia was not well supplied with com­
binations of this type, and the Com­
mission believes that there is a real 
public demand for programmes of the 
type conducted by Mr. Yorke. Most 
of the leading brass bands throughout 
Australia also broadcast through the 
"A" Class Stations from time to time. 
Dance Bands: 

For a substantial part of the year 
1935-36 Mr. Jim Davidson's Dance 
Baud remained under contract to the 
Commission and presented many popu­
lar programmes. During the later 
months a new band was formed in 
preparation for the arrival of Mr. 
Howard Jacobs, one of the leading 
English conductors of the type of 
music, who, together with Mr. Cecil 
Norman, the well-known composer, 
arranger, and dance-band pianist, 
visited Australia under contract to 
the Commission and made an exten­
sive tour of the Commonwealth. 
Apart from Studio broadcasts, this 
band gave a series of public rhythm­
music concerts of a type not pre­
viously attempted in this country, 
which were highly successful. 
Composers: 

The results of the A.B.C. 1934-35 
Competition for Australian Composers 
were announced during the period 
under review. The entries submitted 
were judged in England by a distin­
guished musical authority, Mr. John 
Ireland, who commented favourably 
upon much of the work. The com­
petition drew 269 entries covering a 
wide range of types of musical com­
positions-symphonic, choral, brass 
and military band, chamber music, 
operetta and vocal and instrumental 
solos. 

The Commission was widely com­
mended for this encouragement to 
local composers. 

DRAMATIC: 
Grand Opera: 

Commencing in September, 1935, 
the Commission presented, mainly 
from its studios, but also a number 
from the Wilson Hall, Melbourne Uni­
versity, a six months' season of Grand 
Opera (three months in Sydney and 
three months in Melbourne) under the 
conductorship of Mr. Maurice de 
Abravanel, assisted by the Australian 
conductors, Mr. Percy Code and Mr. 
Joseph Post. The principal soloists 
included Madame Florence Austral, 
Miss Thea Phillips, Mr. Lionello Cecil, 
Mr. Ben Williams, Mr. Horace 
Stevens, Mr. Sydney de Vries and Mr. 
Raymond Beatty. The Commission's 
full Concert Orchestras in Sydney and 
Melbourne respectively, each specially 
augmented for the purpose, were em-

played foT this season. and welt ­
trained choruses, the nuclei of which 
were tile A.B.C. (Sydney) "\'Vireless 
Chorus and the A.B.C. (Melbourne) 
"\Vireless Chorus, were engaged. 

Recorded Grand Opera: 

Full recorded performances of 
Grand Opera broadcast during the 
year included "Lucia di Lammer: 
moor," "The Bartered Bride," "The 
Damnation of Faust" and "Carmen." 

Light Opera, Musical Comedy, 
Vaudeville, etc.: 

Adaptation: 

Much work was carried out in con­
nection with the difficult task of satis­
factorily adapting musical comedY 
and vaudeville performances for pre­
sentatidn by radio. Except whm'e 
writers create primarily _for the new 
medium rather than for the stage, 
adaptation must _continue to play an­
important part in the presentation of 
programmes. Considerable progress 
was, it is believed, made in this field. 
It should be noted that a substantial 
part of the adaptation necessary con­
sisted of condensation, experienc·e 
having shown that few dramatic 
broadcasts are able to hold the atten­
tion of listeners for more than one 
hour. Since it had become appareht 
that at times drastic re-writing was 
necessary, the Commission retained, 
under contract, the services of Mr. 
Edmund Barclay, who not only wrote 
original productions of various types, 
but also assisted in the re-writing 'of 
well-known stage successes. Mr. 
Mark Makeham, another specialist in 
broadcasting productions, wrote the 
book, lyrics and music for the musical 
comedy "Dawn O'Day," and also con­
tributed the "book" for a number of 
revues (including the humorous "Oh 
Quate" series), the music for which 
was written by another of the Com­
mission's officers, Mr. Cecil Fraser. 
Mr. W. G. James wrote the score ~or 
musical versions of John Masefield's 
"Coming of Christ" and for a locaiJy­
written play entitled "Wo-Hie." An­
other member of the staff, Mr. Horace 
Keats, wrote the music for Paul Fur­
niss" musical comedy "Maritza," w:liile 
Mr. Alfred Lawrence wrote the iib­
retto, book, and lyrics of "Babes · in 
the Wood." 

The Commission hopes in future to 
apply even more extensively its policy 
of encouraging local writers and 
composers to adapt their work to the 
particular requirements of radio­
drama. As in the preceding year, 
few musical comedy broadcasts were 
attempted from theatres during public 
performances. Ii:J. general such broad­
casts are not satisfactory. "Yes 
Madam"-a work particularly suited 
for the purpose-was presented in 
that manner with, it is thought, a fair 
measure of success, but, for the most 
part, it was found more satisfactory 
to produce light operas, musical come-

(Continued on next Page.) 
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!lies, revues and plays in the studio, 
specially adapted for broadcasting. 
Mention was made in the report of 
the light operas and musical comedies 
produced during the year. 
Gilbert and Sullivan Recordings: 

Compete recordings of all the Gil· 
bert and Sullivan Comic Operas were 
again broadcast from all Stations dur­
ing tb.e period under review. 
Plays: 

Much that has been said concerning 
musical comedy applies with equal 
force to non-musical plays . In the 
presentation by radio of all forms of 
dramatic work, it has been found that 
the liste11er's familiarity with charac­
ters .and general settings has a de­
finite value; on the other hand, it has 
also been found that the majority of 
successful stage plays embody charac-· 
teristics which are not altogether 
compatible with ,production for broad­
casting purposes . 

Accordingly, much re-writing- and 
in particulaJ' condensation- has been 
fo.und to be necessary. Members of 
the Commission's staff have been en­
gaged and trained for this purpose, 
and a general technique has now been 
evolved. Sqon, it is hoped, leading 
dramatists will commence writing 
especially for broadcasting. The Com­
mission has made special efforts to 
induce local playwrights to turn their 
talents to radio work, but it would 
appear that for some time to come 
standard works, suitably adapted, 
must constitute an important part .of 
the dramatic programme. 
Plays and Sketches Competition, 1935: 

The results of the Commission's 
second competition for Radio-plays 
and Radio-sketches written by Aus­
tralian authors were ann'ounced dur­
ing the period under review. All 
prize-winning plays, and a number of 
other entries that were highly com· 
mended by the judges, were broadcast 
from the National Stations and were 
commended by the listening· public. 
The entries revealed that a definite 
advance had been made in the tech­
nique of radio-dramatic writing since 
the first competition was held, and the 
general standard of writing gave en­
couraging promise for the future . 

·Notable Works: 
During the year many outstanding 

examples of all established dramatic 
schools, including the modern Eng­
lish, American and Russian schools, 
were broadcast, in addition to lighter 
and more widely popular plays. 

It is of interest to add that a play 
entitled "The Saga of Minnie Miffin," 
written in South Africa and obtained 
from the South African Broadcasting 
Company, proved particularly popular 
among listeners in this country. 

Federal Department: 
Pursuing its policy of federalisation 

of certain activities, the Commission 
appointed a · Federal Controller of 
Prof!11Ctions, · · · · · · · · · · 

This department will co-ordinate and 
direct the work of the production de­
partments in the various States . 

TALKS: 
General: 

Apart from solo talks, there have 
been discussions between two or more 
speakers, in the same city or in dif­
ferent cities, direct debates on contro­
versial points, dramatised argument~ 
in approprite settings and broadcasts 
of public speeches. Talks of special 
merit and having nation-wide appeal 
were reiayed from each of the States 
to all other parts of the Continent, 
and a great number of talks, covering 
a wide range of subject-matters, were 
broadcast in the ordinary State pro­
grammes. 

Series of Talks: 
Several series of National Talks are 

worthy of particular mention. One 
such se.ries was entitled "The Causes 
of War" and comprised the following 
four talks: -"Men Like War" (by Dr. 
W. G. K. Duncan, of Sydney), "The 
Polical Factor" (by Professor G. V. 
Portus, of Adelaide), "The Profits of 
War" (by Judge A. W . Foster, of 
Melbourne), and "War as a Social 
Institution" (by Mr. W. Macmahon 
Ball, of Melbourne) . "Education on 
the March" was the general title of 
another series of five talks, in which 
the educational systems of Russia, 
Germany, U.S.A., England and Aus­
tralia were discussed, from various 
points of view, by men who had had 
personal contact with them. A third 
series, which perhaps served a use­
ful purpose in helping the public at 
large to understand the difficulties of 
the man on the land, was the "You 
Don't Understand My Problems' ' 
series. It dealt with the following 
aspects of the primary producers' 
life:-"Our Difficulties with Finance" 
(by The Hon. W. C. Cambridge, 
M.L.C.); "Soil is Easily Exhausted" 
(by Mr. M. Pietriche), "Animals and 
Plants Will Catch Disease" (by Mr. 
J. F. F . Reid), "Farm Power and 
Haulage are so Costly" (by Mr. A. H. 
E. McDonald), "No Respite from 
Work" (by the Hon. M. P. Dunlop, 
M.L.C.) and "You Get Our Products 
Too Cheaply" (by Mr. H. D. Black). 
Throughout the year, talks concerning 
the latest developments in interna­
tional affairs were given regularly by 
Professor A. H . Charteris (Sydney) 
and Dr. G. L. Wood (Melbourne). 

Two changes in practice introduced 
during the year were, first, the de­
creasing number . of National Talks 
given each week from seven to 
six, and secondly, the decision that 
the talk on Sunday night should al­
ways take the form of a discussion 
between two or more speakers. 

The Commission would again like 
to record its appreciation of the as­
sistance so willingly given it by hon­
orary ta,l~s !1-c.lvisers, who d!)voted m~ch 

time and thought in co-pperation with 
the Commission's staff in the compil­
ing of the talks programmes. 

School Broadcasts: 
As before, regular talks to boys and 

girls at school were broadcast on 
week-days at times decided upon 
after consultation with ·educational 
bodies. When the last annual report 
was presented to you, this system had 
been adopted in all States other than 
Tasmania. Shortly afterwards, the 
Educational Department in that State 
also agreed to co-operate with the 
Commission and since then the prac­
tice has been uniform in all parts of 
the Commonwealth. There can be 
little doubt that the work has been 
highly successful. 

By bringing to even the most dis­
tant schools the benefit of talks by 
well-known authorities on their 
specialities, and by indicating to 
pupils interesting aspects of their 
work which might not fall entirely 
within the scope of ordinary lessons, 
the Commission has been able to help 
teachers and students alike . In sub­
jects involving the pronmiciation of 
a foreign language, broadcast lectures 
have, as might be expected, proved 
especially useful, uniform standards 
being otherwise difficult to attain. 

As before, the subjects dealt with 
in these lectures in each State follow­
ed closely the syllabus •prepared for 
each of the several public examina­
tions. The obligation to do this natur­
ally restricted the use which could 
be made of national relays, but other­
wise little difficulty was met with ex· 
cept in the case of Station 2CO.' That 
station is situated virtually on the 
border of New South Wales and 
Victoria, and naturally listeners on 
each side desired to hear lectures pre­
pared in accordance with the examina­
tion syllabus for their own State. 

The subjects dealt with in school 
broadcasts includ•ed : English (Syn­
tax, Literature and Speech-Training), 
History, Geography, French, Element­
ary Science, Civics, Mathematics. 
German, Nature Study, Elementary 
International Aff:iirs, Book-keeping, 
Elementary Physiology, Health and 
Physical Training talks, and Music. 
In the evenings, lectures were also 
given on Italian and Oriental Studies. 

Booklets relating to the various 
school broadcasts were issued, as be­
fore, to all scholars interested in the 
respective courses. It has been found 
that some such guide is indispensable 
to the success of the scheme. When 
the previous annual report was pre­
sented no fewer than 800 schools 
were listening regularly to this part 
of the programme. At the close of 
the year now under review, that num­
ber had increased to 1024. These 
figures give some idea of the rapidity 
with which the experiment has found 
favour. 

Apart from their service to the 
pupils of the above-mentioned schools 
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the broadcasts proved to be of incal­
culable value to scholars living in 
more remote parts of the continent, 
and having, in consequence, to de­
pend otherwise for their education 
upon correspondence courses. It is 
estimated that upward of 5000 such 
students listened regularly to the lec­
tures which were broadcast during 
the year. 

Every assistance has been received 
from the several State Education D8-
partments and from the schools . The 
Commission desires to pay a tribute 
to their help and courtesy, and to 
thank especially those who voluntarily 
gave their time to act as members 
of the School Broadcasts Committees. 

Readings: 
The reading of stories over the air 

proved once more to be a popular part 
of the Commission's programmes. 
Many people who, for one reason or 
another, lack opportunity for exten­
sive reading have found great interest 
in the story-readings which have been 
regularly broadcast. At times , these 
readings have been dramatised; it is 
believed that this greatly increases 
the appeal of many stories, especially 
where the broadcasts can be enriched 
by backgrounds of suitable "effects." 
Descriptive Broadcasts: 

The year was not as rich in oppor­
tunity for describing events of a cere­
monial character as the previous one, 
which was marked by many notable 
functions associated with the Vic· 
todan Centenary Celebrations. De­
scriptions were, however, broadcast 
whenever occasion arose. 
Industrial Broadcasts: 

In addition to the more direct edu­
cational efforts made in the school 
broadcasts and the Young People's 
Concerts, the Commission arranged 
for expert describers to attend a 
number of factories and large-scale 
works and to describe the various 
operations carried on, for the benefit, 
especially, of children. The back­
ground noises picked up naturally on 
the microphone lent an air of reality 
to these descriptions and helped to 
excite the interest of youthful listen­
ers. 

SPORT: 
All local sporting events of any im­

portance were described, and the 
more outstanding descriptions were 
relayed to all States likely to be in­
terested in them. Short-wave de­
scriptions 'of notable sporting con­
tests held overseas were also re broad­
cast wherever possible, either directly 
or by means of recordings. The Com­
mission desires to take this oppor­
tunity of expressing its appreciation 
of the assistance given in such mat­
ters by the B.B.C.'s Empire Station 
and by other shortwave organisa-
tions. . 

Particular mention should be made 
of the description arranged by the 
National Broadcasting Company In-

corporated of America, of the Louis· 
Schmelling World's Heavyweight 
Championship boxing match. The 
N.B.C.'s admirable account of this in­
teresting match was received with 
excellent clarity and was much en­
joyed by many people in this country. 

Other notable re-broadcasts were, 
as in previous years, the Derby and 
Grand National horse races, the Ox­
ford-Cam hrid!ge boat race, and the 
English Association football cup final , 
all of which . were received from thA 
B.B.C. Empire Short-\Vave Station. 

Three interesting broadcasts of 
overseas sporting events were ar­
ranged directly by the Commission­
the "synthetic" ball-for-ball descrip­
tion of the five cricket Test matches 
played by the Australian XI in South 
Africa; daily commentaries upon the 
main events of the Berlin Olympiad ; 
and descriptions of the Davis Cup and 
·wimbledon tennis matches. 

As to the first of these , the Com­
mission, in conjunction with certain 
other Australian broadcasting organ­
isations, sent to South Africa a re­
presentative who cabled during the 
tour the material from which running 
accounts of the play in all Test 
matches were reconstructed and 
broadcast. 

The Commission was also represent­
ed during the Olympic Games, held 
in Berlin, by Mr. Harry Hay, a well­
known swimmer and athletic author­
ity, who supplied a series of com­
mentaries upon and descriptions of 
the events which were of most con­
cern to Australia. The Reisch-Rund­
funk Gesellschaft made admirable 
facilities available for the service, and 
the quality of the transmissions was 
exceptionally good. 

During the more important Davis 
Cup matches and the Wimbledon 
Men's Singles and Doubles Tennis 
Championships. a cahle service was 
arranged. which enabled the scores 
to be announced game by game. This 
service was supplemented whenever 
practicable !Jy the B.B.C. short-wave 
descriptions from the courts. 

ESSENTIAL SERVICES: 
Reports of various kinds, including 

market, weather, river-height, stock 
exchange and wool sale reports, espec· 
ially designed to be of service to 
primary producers, and S.O.S. and 
other similar messages supplied by 
the Police Department or by other 
puhlic authorities. were broadcast as 
in previous years. 

DEVOTIONAL: 
The Commission continued to broad­

cast morning and evenin.g Sunday 
Church Services, representing all de· 
nominations, in each State, and also 
non-denominational studio services on 
week-days, including a "Daily Broad­
cast Service," which appeared to at­
tract a large number of regular 
listeners. A "Sermon for those who 

llJay not like seT.mon:li" walL' :also 
broadcast once each month. In New 
South Wal t'ls, one of the two Sunday, 
morning services was replaced by an 
alternative programme of serious 
music. 

The Commission also decided to im­
prove the musical· quality of the 
church services broadcast by making 
available to any church which desiretl 
such assistance the services. free of 
charge, of a well-trained vocal quar' 
tette. 
SPECIAL SESSIONS: 

Special sessions for women and f01' 
children were, as previously, broad! 
cast at appropriate hours. 
T~e problem of children's needs, in 

partiCular, has been receiving special 
attention. The tendency is defii1itely 
towards the presentation of care­
fully prepared and adequately re­
hearsed programmes for children, as 
well as for other listeners, in prefer­
ence to relying upon the impl'ovising 
ability of those- whether staff or pro­
fessional artists-who contribute to 
the session. Serials featuring lead· 
ing broadcast actors and actresses 
have become a permanent feature. 

EMP I RE AND INTERNATIONAL 
RELATIONS: 

Realising the importance of broad­
casting-short-wa,,e broadcasting hi 
particular-in the scheme of intenm· 
tiona! relations, ahd alsO the necessity 
for co-operation between broadcasting 
organisations in all parts of the world .. 
the Commission appointed a special 
officer to supervise this work. 

In order to increase the amount of 
first-hand information available to it 
concerning affairs abroad, the Com­
mission has, since the close of the 
financial year 1935-1936, assisted "The 
Watchman"-one of its reguiar News 
Commentators- to attend a rheetirtg 
of the League of Nations . C'o\.mcif at 
Geneva, and Miss Constance · Duncari 
-one of its regi1lar speakers-:-to at­
tend a Pan-Pacific Conference in 
America and subsequently tb visit 
.Japan, China, Manchukuo and .. Islands· 
in the Pacific. It i;;; hoped that listen­
ers will soon he given the benefit 
of the additional knowledge so gain­
ed. 

COMMUNITY SINGING: 
Regular community singing • co't1~ 

certs were once more arranged. The 
continued popularity of this form of 
entertainment .. has been a notable 
feature of Australian broadcasts : for 
a number of ye·ars. 

WOMEN'S 'SESSIONS: 
As in previous years, women's sesi 

sions were broadcast at appropriate 
hours from all stations, and ·th1·ough­
out . the year under review totall~·d 
973 hours, 33 mintites. They com­
prised items d'es'igned ·particularlY' to 
interest women, and included talks' 
concerning both ' home . . · and . :outside 
activities. · · · · · ·' ' 
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B.B.C. RECORDED PROGRAMMES: 
By arrangement with the B.B.C., re­

cordings of some of the latter's pro­
grammes were broadcast by· the Com­
mission. 

These recordings have been of ex­
cellent mechanical quality and con­
sequently have afforded a more in­
teresting standard of comparison 
with the work of the B.B.C. than can 
as yet be obtained/· from short-wave 
re-broadcasts. 
SHORT-WAVE BROADCASTING: 

Reception: 
During the year there were frequent 

rebroadcasts of short-wave pro­
grammes. The technical quality of 
this form of transmission continued 
to improve substantially. A notable 
advance was also made by the more 
liberal use of recording machines in 
Melbourne and Sydney. Previously, 
the hours when short-wave transmis­
sions were rebroad.cast were often 
dictated by the most suitable hours 
for overseas reception. By recording 
locally, however, it has become pos­
sible to choose the time, or times, 
most likely to suit general programme 
balance and the convenience of Aus-
tralian listeners~ . 

As in earlier years, the B.B.C.'s 
Empire programmes were used freely, 
and in addition American . and Con­
tinental stations at times contributed 
interesting programmes of good tech­
nical quality. 

Outstanding sporting rebroadcasts 
have already been mentioned. Par­
ticular reference should also be made 
to the B.B.C. Christmas Broadcast, 
"The Great Family," in which typical 
families spoke from widely-separated 
parts of the Empire, and the "Youth 
Sings Over the Frontier" broadcast 
from Zeesen, arranged by l'Union In­
ternationale de Radiodiffusion, to 
which children of many nationalities 
contributed their own songs. The 
Commission was happy to :be able to 
co-operate in the arrangement of both 
these programmes. 

Other notable broadcasts re-trans­
mitted to Australian listeners were 
Mr. Baldwin's speech concerning the 
last hours of the late King George V 
and descriptions of the Funeral and 
Burial Services of His late Majesty; 
the Pro.clamation Ceremon¥ upon the 
accession of King Edward VIII, and 
King Edward's speech to the Empire 
in March, 1936; the special service 
at Canterbury Cathedral on the oc­
casion of the Bishop Broughton Cen­
tenary; and descriptions of the 
launching by Lord Bledi_s}oe of the 
S.S. "Awatea"; of the departure of the 
"Queen Mary" upon its maiden voy­
age and of its arrival in New York. 

On occasion the overseas short­
wave transmissions were, supplement­
ed by the use of the radio telephone, 
and interviews with not~ble person­
alities in other countries and with 
distinguished Australians abroad (in­
cltlding members of. the' Davis Cup 

tennis team) were arranged by the 
Commission for Australian listeners. 
TRANSMISSION: 

The Commission has continued to 
supply programmes for the short-wave 
National Station 3LR Lyndhurst (Vic­
toria) . Although working on severely 
limited power, this station has at 
times been received with reasonable 
clarity in England and other parts of 
Europe, and also in America. Its 
effective overseas range, however, is 
restricted principally to New Zealand, 
the islands in the Pacific, and the 
Far East of Asia, from which appre­
ciative letters have frequently been 
received; Possibly, however, the 
most valuable use to which the station 
has been put, so far, is the supply­
ing of static-free programmes to the 
more remote parts of Australia, which 
cannot be adequately served by the 
ordinary medium-wave stations at 
present in existence. Realising the 
effectiveness of 3LR for this purpose, 
the Commission has substantially in­
creased the latter's programme out­
put and has recently broadcast from 
it special news and essential-service 
bulletins as well as the outstanding 
features of the ordinary National 
programmes. 
ARTISTS: 

Artists' appearances for the year 
amounted. to no fewer than 73,135, of 
which 44,473 fell within the general 
category of music, 19,898 within that 
of talking and 8,764 within that of 
drama. Microphone appearances over 
the same period totalled 33,619, the 
lower number (as against artists' ap­
pearances) being explained by the 
fact that many of the performers ap­
peared in combinations of one kind· 
or another. 
ACCOMMODATION: 

Although, as this and previous re­
ports indicate, there has been very 
marked progress both in the develop­
ment of the Commission's programmes 
and the raising of standards of per­
formance, the Commission has been 
under a severe handicap owing to 
lack of adequate studios and staff 
accommodation in all States. There 
was no simple and quick remedy for 
this. The most difficult technical 
problems are associated with both 
the design and location of studios. 
Large br-oadcasting organisations in 
Europe and America have been ex­
perimentil1g on these problems. There 
were sound reasons for delaying the 
purchase of land in the major capital 
cities of Australia, until the conflict­
ing elements of cost and location had 
been reconciled. Fortunately, the 
Commission was able to secure suit­
able sites in the two principal cities, 
Melbourne and Sydney, last year. 

During the year the Commission 
sent abroad one of its officers (Mr. 
T. W. Bearup) to investigate broad­
casting problems, and in particular 
problems of studio design. He was 
accompanied during most of this visit 

by the Chief Architect of the Depart­
ment of the Interior, who wa'l sp ;:oe i­
ally released by that Departm6nt fo. 
this investigation. 

The accommodation in the smaller 
States is of a more or less temporary 
nature. Studio problems in those 
States will be reviewed in the light 
of the reports made by the experts. 

Note.-These two officers have 
since returned, and their reports and 
recommendations are receiving the 
attention of the Commission. 
FINANCE: 

The appended statements show that 
during the period under review, re­
venue exceeded expenditure by 
£91,465, as against £95,078 in the 
preceding twelve months. Transfers 
from the surplus bring the Building 
Reserve to * £235,000, and an unap­
propriated surplus of £3,867 is car­
ried forward to the next year. 'fhe 
total gross revenue for the year was 
£470,99.6 (as against £405,534 for the 
previous year.) Of this sum, £461,375 
was received from the Postrp.aster­
General's Department as the .Com­
mission's proportion of Broadcast 
Listeners' Licence Fees, payable un­
der Section 26 (2) of the Australian 
Broadcasting Commission Act, 1932. 
Other revenue (including principally 
gross proceeds of public concerts and 
rentals) amounted to £9,621. The 
total expenditure for the year was 
£379,531 (as against £310,456 for 
the previous year), representing 80.58 
per cent. of revenue. Programme ex­
penses (included in the above total) 
increased from 42.23 per cent. of 
revenue to 49.36 per cent. The per­
centage of administrative expenses 
decreased slightly. 

The reasons referred to in previous 
reports for setting aside substantial 
reserves from revenue may well be 
repeated. This policy is followed in 
preference to relying wholly, or even 
substantially, upon borrowed capital; 
the Commission's object being to ease 
the burden of interest charges during 
future years, when the cost of pro­
grammes will grow out of proportion 
to the increase in revenue. Although 
the rate of licence-increase has been 
very satisfactory, and has exceeded 
all expectations, it must be recognised 
that saturation-point will one day be 
reached; but the demand for improv­
ed services will not slacken; even 
though revenue should become station­
ary. Moreover, although the Commis­
sion may borrow on the security of 
debentures, the amount available to 
it from this source at a given moment 
is limited under the Act to £50,000. 
While this limitation stands, it would 
appear that ca:~>ital expenditure be­
yond this sum must come from 
revenue. The Commission has already 
been involved in heavy expenditure in 

*Note.-As it will appear from the 
Accounts, this Reserve is represented 
as to cash by £100,000 only; the 
balance being represented by Land 
ai1d Buildings, £53,260; Furniture. 
Equipment, etc., £81,740. 

(Continued on .next Page.) 

I 

r 

i937 RAD16 TRADE ANNUAL OF AUSTRALiA 

Australian Broadcasting Commission Annual Repprt (Continued.) 
the purchase of land in the capital 
cities, particularly in Melbourne and 
srdney, and it faces an extensive 
building programme in order to pro­
vide studios and staff accommodation. 
Reference has already been made to 
tills earlier in the report. 

In considering the likely trend of 
broadcasting expenditure in the 
future, it must be remembered that 
the tendency everywhere is to reduce 
tlte proportion of gramophone records 
in favour of live broadcasting, with a 
co.nsequent increase in cost. The 
c ·ommission has been making this re­
d,uction voluntarily as a matter of 
national policy, and in response to 
its obligation under the Act to "give 
~s far as possible . . . encourage­
pi.ent to the development of lqcal 
t;alent . . . " The extent and success 
of its efforts in this direction are 
'evident in the record embodied in 
this report. The Commission believes 
however, that the same policy will be 
forced, by public opinion, upon the 
'commercial stations, which now, in 
_Australia, depend preponderently up­
on recordings, and their entry into 
·the field of competition for original 
programme material and artists is 
bound to increase the cost. More­
over, already the pinch of insufficient 
original material, even in the matter 
of music, is being felt severely. All 
these difficulties have arisen in an 
acute degree in Australia, because of 
our comparatively small population, 
our immature stage of development, 
both in respect of composers and 
artists, and our remoteness from 
northern centres of civilisation; but 
the full force of the difficulties has 
not yet struck us. In the early period 
of broadcasting the novelty of the 
art, the freshness of much of the 
material and of the artists, to some 
extent delayed or softened criticism. 
But as the comparatively brief list 
of . local artists-musicians, actors, 
speakers-becomes exhausted, inter­
est wanes, and is succeeded by bore­
dom and criticism. It is no longer 
sufficient that an opera, a symphony, 
a play, a musician, an actor, a speaker 
be good, or even excellent; the item 
or the artist must be new or rare. 

This prejudice against repetition is 
imposing a great strain on our re­
sources, which can only be relieved 
by the expenditure of more money in 
the encouragement of original com­
position and of higher standards of 
performance, and in the leavening of 
local talent with imported, both in 
respect of material and artists. Stand­
ards can also be raised by improved 
methods of production, more adequate 
rehearsal, more expert studio contrOl, 
and by a greater degree of speqialisa­
tion in the various branches of broad­
casting art. We are pushing on with 
our work in all these directions, 
though the rate of progress will be 

retarded by the lack of suitable 
studios, and the impossibility of con­
juring experienced staff out of the 
void. 

As fast as staff can be secured and 
trained, and so soon as new studios 
are available, the standard of our pro­
ductions will rise-as also will our 
expenditure. It is certain that in 
future we must pay higher fees than 
in the past for material and artists, 
both inside and. outside Australia; 

, inside, partly because of increasing 
competition by commercial stations, 
and partly in order to offer induce­
ment without which sufficient material 
and talent of a suitable standard will 
not be created or developed; a broad, 
partly because of the ·keen competi­
tion for talent by broadcasting or­
ganisations with much greater finan­
cial resources than ours, and partly 
because of our distance from the 
northern capitals, which causes most 
artists to look askance at the long 
journey, the time lost in travelling, 
and the break from the entertainment 
world of Europe and America. 

TECHNICAL: 
The Commission desires to express 

its appreciation of the valuable and 
courteous co-operation extended to it 
by the Postmaster-General' s Depart­
ment. 

ENCOURAGEMENT TO LOCAL 
ARTISTS: 

The Commission has already done 
a great deal to encourage Australian 
artists, and it will progressively in­
crease the opportunities for such art­
ists. A growing proportion of its pro­
gramme time is now occupied by flesh 
and blood productions, as against re­
corded programmes. It has conducted 
competitions for playwriters and 
musical composers, and has now set 
up a Federal Music Department and 
a Federal Dramatic Productions De­
partment which will, among other 
things, take special steps to discover 
and give opportunity to Australian 
talent. Some of the ways in which 
the Commission has given, and is con­
tinuing to give, employment to Aus­
tralian artists have . been alluded to 
earlier in this report and may here 
be briefly summarised. 

(i) Grand Opera Season : During 
the past year-lasting three months 
in each of the larger .capitals, Sydney 
and Melbourne, and employing up to 
50 orchestral players with chorus of 
32 in each city, together with some 
57 Australian soloists in principal and 
subsidiary roles. 

(ii) Orchestras 'have now been set 
set up in every State, giving full-time 
employment to over 150 musicians. 
and part-time employment to at least 
another 150 for public concert per­
formances in each State, varying from 
5 to 10 in number. 

(iii) Bands: A Military Band of 
thirty-two mus-icians, and two dance 
bands of seventeen musicians each, 
are maintained on full time. 

(iv) Choruses: Permanent choruses 
of 16 are maintained in both Mel­
bourne and Sydney, and also part­
time choruses in the other States. 

(v) Engagements are given to out­
side professional or amateur orches­
tras, bands, choirs and dramatic 
societies. · 

(vi) In addition to organised groups 
such as those referred to above, em­
ployment on a very large scale is 
given to individual singers, instru­
mentalists, actors, speakers, producers 
arrangers, writers, composers, and 
others, in musical comedy, vaudeville, 
plays, sketches, debates, lectures, 
talks, story-readings, and so on. 

(vii) Artist appearances for the 
year numberjjd no fewer than 73,000. 

STAFF: 

Mr. Charles J. A. Moses was ap­
pointed General Manager as frotn··the 
1st November, 1935. 

The Commission desires to take this 
opportunity of thanking him and all 
other members of the staff for the 
loyal and willing service which they 
have given during the year. 

During the year every State of the 
Commonwealth was visited by mie or 
more members of the Commission, the 
General Manager and some of the 
principal executive officers. On these 
visits close . contact has been, made, 
not only with the Commission's own 
staff, but also with representatives of 
community life over a wide range of 
interests and activities-music, drama, 
education, press, public service and 
so on. This close personal super­
vision of the organisation and in­
timate contact with representative 
groups of listeners has enabled the 
Commission · to keep in touch with 
listeners' interests, and equipped it 
to cater for their diverse tastes and 
needs. 

PERSONNEL OF COMMISSION: 

The Commission's personnel has re­
mained unaltered. The original term 
of office of the Vice-Chairman, Mr. 
Herbert R. Brookes, terminated dur­
ing the period under review and he 
was immediately re-appointed for a 
further term of one year. 

We have the honour to be, Sir, 
·Your obedient servants, 

W . J. Cleary (Chairman), 
H. R. Brookes (Vice-Chairman), 
R. B. Orchard (Commissioner), 
Elizabeth M. R. Couchman 

( Commissio~er) . 

J. W . Kitto (Commissioner)., 
A,ustralian Broadcasting 

Commission. 
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. AUSTRALIAN BROADCASTING 
COMMISSION 

BALANCE SHEET AS 

Previous 
Year 

£ s. 
13,314 6 

145,000 0 
2,401 16 

I 

II LIABILITIES. 
I 

8 Sundrv Creditors . . . . . . d. I 
0 Reser\·e for Buildings . . . . 
0 Accumulated Fnnd .. £2,-401 16 0 

Add Balance from 
Profit and Loss 
Statement . . . . . . l ,465 

----

!160,716 2 8~ I 

1935-36. 
£ s. d. 

18,146 5 ~ 
235,000 0 0 

3,867 2 6 

£257,013 8 

PROFIT AND LOSS STATEMENT 

Previous 
Year 

£ s. 
171,296 12 

~0,200 13 
9,370 5 

d. 
7 

11,281 1S 10 
1, 777 13 6 

34,031 2 4 
8,351 3 5 
6,387 6 0 
3,851 17 5 

1,587 G 
23 ,319 16 
95,078 16 

£405,534 12 

95,ooo n 
7S lv 

£95,078 16 

1: 

To 

l!JXPENDITURE. 

Arti::;t:-;' Fees ancl Progranune 
Expen~es .. ... ...... · 

(Payments to Artists, Orches ­
tra~. Lecturers, Announcers , 
Accompanis t s and Produc-

duction Costs.) 
Copyright Fees . . . . . . . . . . 
Broadcasting Rights . . . . . . 
Rental of T elephone Lines for 

Broadcasting and Outside 
Pick-up Costs 

Co1nn1issioners' Fees . . . . 
Staff Salaries 
Rent of Offices ... . 

Publicity . ....... . . ... . 
Depreciation .. 
Preliminary Expenses \Yri t­

ten off 
Other Expenses . . . . 
Balance carried down 

19:35- 36. 
£ s. d. 

232,464 15 5 

44,137 10 s 
9,679 13 4 

n,9f\2 0 2 
1,800 0 n 

38 ,074 17 n 
9,481 12 8 
4,060 2 4 
~,3 24 12 7 

24,S 16 n 7 
nt ,465 6 r, 

£470 ,9% 11 ~ 

To Transfer to Reserv~ for Builcl­

B~~~~~e e t o- .Aecu~nui t~ted FtU;(.ls 
~o.non n o 

J ,41j5 () (-j 

£91,465 

AT 30th JUNE, 1936. 

Previous \II 
Year ASSETS . 

£ s . d . s. d. I . 
Land and Buildings-

/ Freehold .. 53,468 18 3 
2D9 1 S Less Depreciation 

I --------o ill c.,. Furniture, 

16,279 

17,401 14 

Musical 1 n s t r u­
ments and Equip -
Inent . . . . . . . . . . ~4,732 l1 

Less Depreciation 13,005 6 

l ,no 16 Stores and Stationery 
Sundn• De1Jtnr"'­

Postn1aster -Gen er al 
for Licence Fees . 54,134 16 n 

50,159 8 11 Other 1,422 16 

1,889 12 G Payments in A cl\"ance 
Other lnYestments-

Fixe<l Deposi t s . 100,000 
A dd Accrued 

60 ,183 5 10 Interes t . . . . 958 

0 

10 
-----

1 2,S~I~ ·1 0 Ca ::;h in Ha11d a n d at l3ank 

£160,716 2 ~ \ 
I 

FOR YEAR ENDED 30th JUNE, 1936. 

Prel"ious 
1
1

1

1 

Year REVENUE. 

£ '· cl. 
405 ,04S 19 0 

314 10 10 
171 2 3 

------ 1 

B~- Revenue fron1 Licence Fees 
Interest on Investments 

Other Revenue . . . . . . . . 

£405,534 12 1 I 
no,07S 16 i . B,· Balance brought rl o ,Yn 

£95,~2 1 
·j 

1935-36. 
£ s. d. 

5~,25~ If\ 

21,727 :; 
2,443 3 

55,!i57 12 
2,303 16 

1 OO,fi[JS ~ 
2(1,76:~ 4 

£257,013 

1!)35-Jf.l. 

10 

10 
G 

£ s. d. 
461,374 18 f) 

1,656 9 0 
7,965 4 9 

£470,996 11 g ' 

~1 , 1fi5 6 h 

£91,465 6 6 

World License Distribution as at 31/12/35, mentioned on Page 16, Col. 1. 
Licences 

Per 100 of Licences 
Per 100 of 

Country. Population. Total. Population . 
1. U. S. of America 126,425.000 22.500,000:!: 17.7!) 
2. Denmark . . . . 3,705.559 609 ,226 16.44 
3. Great Britain . . 46,047.046 7,403.10!) 16.08 
4. Sweden 6.233.0!10 834,143 13.38 
5. New Zealand . . 1.562,12 !l 183.830 11.77 
6. Australia . . 6.734,771 770 ,152 11.43 
7. Netherlands · 8,351,117 946 ,844 11.34 
8. Germany . . 66,840,000 7,192,952 10.76 
9. Switzerland 4,066,400 418,499 10.29 

10. Belgium 8,092,004 746,395 9.22 
11. Canada . . . . . . 10,3 76.000 862,109* 8.31 * 
12. Austria 6.760 .000 560,120 8.286 
1.3 . Sonth Afrk;i 1.,730,000 '\' 1.30,000 7.5 1 
1-L Norway . . . . . . . . 2,87 0,000 191,378 6.~7 

t Listeners are not li censed and the l?tal s sh!lw" a •·e est ! mates 
·;·A s at 31st Marc il , 1936, j" Exc lud l n g nat1ves . 

Country. 
15. Argentine .. 
16. France . ... 
17. Czecho-Slovaka 
18. Hungary 
l!l. Finland 
20. Chilia .. 
21. Irish Free State 
22. Japan .. 
23. U.S.S.R. 
24. Poland 
25. Mexico .. 
26. Spain . . . ... 
37. Italy .. 

Popu lation. 
12,200,000 
41 ,940,000 
14,726,158 

8.761,0 00 
3,697,505 
4,5 00,000 
3,030,000 

97,362,679 
168,000,000 

33,584,000 
16,5 00,000 t 
23,677,7!14 
43,4GO,OOO 

Total . 
800.000:!: 

2,625,677 
847 ,955 
352,!)07 
144.721 
150,000::: 

78,600 
2,372,402:!: 
2,800,000 

491,823 
220,000 
303,983 
5~0 , 000 

only of tlu~ 11umbe!' of r eceiv ing, sets i11 opera'lio·n , 

Population. 
6.56 
6.26 
5.75 
4.03 
3.91 
3.33 
2.59 
2.44 
1.67 
1.46 
1.33 
1.28 
L22 
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Commonwealth Auditor-General's Annual Report 
Postmaster-General's 

Period '1935-36. 

on 
Wireless Matters of the 

Dept. for 
The publi shed accounts of the Amalgamated Wireless 

(Australasia) Limited f or the year ended 30th June, 1936, 
disc lo~e a net profit of £109,701/7/2 from Wireless Ser­
vices and other sources. 

This amount represents a return of 14.73 per cent. 
on the 11aid-up capital of £744,283, and is £10,123 less 
than the net profit for the previous year. Dividends at 
the rate of 11 per cent. per annum, absorbing £81,871 , 
have been paid for 1935-36, the Commonwealth receiving 
£38,500, based on its capital holding of £350,000/14/--
500,001 shares paid at 14/-. Dividends received to date 
by the Commonwealth since the Commonwealth became 
a sharholder in 1922, total £260,558, including dividend 
for half-year ended 30th June, 1936, paid on 16th October, 
193\i. 

Under the ·wireless Agreement Act 1927, the com­
pany received the sum of £33,372/5/1 from the Gov­
ernment, on account of the year 1935-36. This sum, 
which represents the Commonwealth's net payment to­
wards the maintenance of the Coastal and Island Radio 
stations, is subject to slight adjustment in respect of 
the June quarter. 

As required by Section 52 (b) of the Audit Act, I ap­
pend the following opinion of the Attorney-General's 
Department regarding the right of the Commonwealth to 
set off the company's revenue contribution against the 
Government annual subsidy. 

Wireless Agreement Act 1927-Schedule, Part Ill., Cl ause 
12-Constitution, Section 81, 83-Right of Commonwealth 
To Set Off Company's Revenue Against Commonwealth's 

Contribution. 

. OPINION. 
The Aud'itor-General has forwarded the following 
memorandum to me for advice:-

"Clause 12 (3) of Part III. to the · Schedule of 
the above Act provides-

'As from 28th March, 1927, the Common­
wealth shall pay to the company, as a con­
tribution towards the maintenance of the 
said stations, an annual subsidy of £45 000 
per annum, and the company shall 'pay 
to the Commonwealth 30 per centum of the 
revenue earned by the company in the 
continuance of the "services which were 
carried on by the said stations at the com­
mencement of the Agreement made on the 
28th day of March, 1922, between the 
parties to this agreement.' 

2. The practice in the Postmaster-General's De­
partment, since the inception of the Agreement in 
1927, has been to deduct 30 per cent. of the revenue 
collected by the company from the annual subsidy of 
£45,000. To meet the payment of £45,000, the sum 
of £37,000 only has been provided (see Estimates 
1935-36), Item 127 (f) (1) 'Contributions to Amalga­
mated Wireless Limited towards the Cost of Wire­
less Stations'), this sum of £37,000 presumably being 
the net difference between the £45,000 payable by 
the Department and the 30 per cent. of revenue earned 
by the cqmpany i<? be paid tq t}!e Qcamno:nwe!ltlth. 

3. During the last three years, the following 
payments and earnings have occurred:-

COUNCIL 1936-37. 

Financial 
30 per cent. of Amount Payable Annual the Revenue 

Year. SnbBidy. earned by the to the 
Company. Company. 

£ £ £ 
1932-33 45,000 8,718 17 1 36,281 2 11 
1933-34 45,000 8,869 11 1 36,130 8 11 
1934-35 4ti,OOO 11,565 2 9 33,434 17 3 

Totals .. 135,000 29,153 10 11 105,846 9 1 

4. The Auditor-General will be glad of your ad­
vice as to whether the full amount of £ 45,00Q, 
under Clause 12 (3) of the Schedule above-quoted, 
should be appropriated and paid to the company, and 
whether the 30 per cent. of the revenue earned by the 
company should be collected and paid to Common­
wealth Revenue. 
5. Reference is made to Section 3 of the Wireless 
Agreement Act 1927, to Treasury Regulation 30 and 
to Sections 81 and 83 of the Constitution." 
Section 81 of the Constitution provides ,that all 

revenues or moneys raised or received by the Executive 
. Government shall form one Consolidated Revenue Fund. 

Clause 12 (3) of the Agreement provides that the 
Commonwealth shall pay to the Company a subsidy of 
£45,000 per annum, and the Company shall pay to the 
Commonwealth 30 per cent. of the revenue earned by 
the Company in respect of certain services. 

Section 3 of the Wireless Agreement Act appro­
priates the necessary moneys for carrying out the Agree­
ment, but apparently the practice has arisen of setting 
off the percentage of revenue, due to the Common­
wealth against the Commonwealth's contribution, and 
only appropriating the excess of the contribution over 
the Commonwealth's share of the revenue. 

If the practice is as above-stated, the moneys due by the 
Company to the Commonwealth are not raised or re­
ceived within the meaning of section 81 of the Con­
stitution. 

Against the amount of subsidy payable by the Com­
monwealth there is set off the amount of revenue pay­
able by the Company, and I see no reason for appropriat­
ing more than the difference or for insisting on the 
revenue as set off being actually collected and paid to 
revenue. 

5th March, 1936. 
(Sgd.) GEO. S. KNOWLES, 

Solicitor-General. 
The Auditor-General, 

Melbourne. 

PICTUREGRAM SERVICE. 

40. The following figures in regard to this Service are 
of interest:-

Capital Cost . . . . . . . . 
Revenue, 1935-36 . . . . . . 
Working Expenses, 1935-36 
Interest and Depreciation, 1935-36 .. 
Net loss on the year . . . . . . . . . . . . 

£12,035 
636 
815 

1,361 
1,540 

Compared with the figures for the year 1934-35, 
the Revenue showed a decrease of £319, while Working 
JJ]xpenses were i:qcre(lseq by ;£? ~~ . lncht4e<l ill tlle Wor~· 
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AUDITOR GENERAL'S REPORT ON WIRELESS ACCOUNTS (Continued.) 
ing Expenses for 1935 -36 were amounts of £174 for 
replacement parts to be used during 1936-37 and £103/10/­
representing Exchange. The net loss on the year com­
pard with that of the previous year was increased by 
£166. • 

BROADCASTING. 
41. Broadcasting Services in Australia are supplied 

by two classes of stations--the National Stations pro­
vided and maintained by the Commonwealth and the 
licensed Commercial Stations. 

There are fifteen National Stations, nine originating 
stations including the short-wave stations at Lyndhurst, 
Victoria, and six regional stations. The bulk of the pro­
grammes broadcast from regional stations is received 
over land lines from the metropolitan stations. Seventy­
three Commercial stations were broadcasting at the end 
of the financial year. 

Licensed broadcast listeners at 30th June, 1936, 
numbered 821,765, showing an increase of 102,869 over 
the number twelve months before. 

During the year, 1,364 unlicensed listeners were con­
victed, fines and costs totalling £2,845. 

LISTENERS' LICENCE FEES-RECEIPTS AND 
EXPENDITURE. 

42. The broadcast listeners' licence fee of 21s. is dis­
tributed between Consolidated Revenue and the Aus­
tralian Broadcasting Commission; 9s. is paid to Revenue 
and 12s. to the Commission. The following Statement 
shows the broadcasting transactions relating to listeners' 
fees for the year 1935-36. 

INCOME. 

Balance of undistributed fees in Trust 
Account, Wireless Broadcasting Ac-

£ s. d. 

count at 30th June, 1935 . . . . . . . . 211,039 9 0 
Licence Fees received from Broadcast 

Listeners and Experimenters during 
1935-36 .. .. .. .. .. .. .. .. .. 861,724 14 0 

EXPENDITURE. 

Australian Broadcasting Commission 
Revenue ................. . 
Balance undistributed fees in Trust Ac­

count, Wireless Broadcasting Account* 

1,072,764 3 0 

£ s. d. 
461,374 18 0 
367,751 18 0 

243,637 7 0 

1,072, 764 3 0 

• Included in the foregoing figures is an amount of 
£897 in respect of Experimental Licence fees. When 
the wireless regulations were promulgated in 1924, pro­
vision was made for a portion of experimental licence 
fees to be paid to the "A" class broadcasting companies . 
The payment was continued up to the date the National 
Broadcasting Service was established in 1929. The con­
tract with the Australian Broadcasting Company Limited 
which conducted the first national service provided for 
a payment of 12/- per annum per listener's licence fee 
collected. Subsequently, the Australian Broadcasting 
Commission Act 1932, similarly provided for a payment 
of 12/- per annum per broadcast listener's licence fee 
received. Notwithstanding these limitations to listeners' 
licence fees received, the Department, has since 2nd 
October, 1930 (when the experimental licence fee was 
increased to 30s. per annum), paid to the Australian 
Broadcasting Company Limited and, subsequently, to the 
Australian Broadcasting Commission, 12/- per annum in 
respect of eacli experimental licence issued. These pay­
ments to the Company and the Commission in respect 
of experimental licences have been made without 
statutory authority and have been illegally charged to 
the Parliamentary Appropriation "Refunds of Revenue." 
The Department has indicated that action to legalise 
the payments will be taken. at an early date. 

WIRELESS BRANCH ACCOUNTS. 
43. The Accounts of the ·wireless Branch of tlre Post­

master-General's Department, which include the receipts 
and expenditure on account of broadcasting activities and 
show the Branch Profit and Loss Account for the year, 
were not complete at the time of preparation of this 
Report. * The amount has been reconciled with the Treasury 
Balance of £282,834/4/-. 

The Department administers the Wireless Act gener­
ally, and, as required by the Australian Broadcasting Com­
mission Act 1932, provides and maintains broadcasting 
station and studio technical equipment, and ·makes avail­
able both permanent programme lines to serve the regional 
stations and lines for relayed programmes mutually agreed 
upon with the Commission. 

The Postmaster-General's Annual Report and Balance­
sheet for 1934-35 was issued on 20th May, 1936. The 
Wireless Branch surplus for 1934-35 was shown as 
£ 162,343. Wireless Equipment appears in the Balance­
sheet at 30th June, 1935, as £268,779. 

AUSTRALIAN BROADCASTING COMMISSION. 
44. The accounts of the Australian Broadcasting Com­

mission have been subjected to a continuous audit, the 
examination being extended to the Branch accounts in 
each State. The Balance-sheet has been certified by me 
and a report furnished to the Minister as required by 
Section 31 of the Australian Broadcasting Commission Act 
1932. 

The total revenue of £470,996/11/9 was made up of 
£461,374/18/- from listeners' licence fees, £96/8/- rents 
from property, £9/9/9 rent from plant, £7,859/7/- pro­
ceeds from concerts, and £1,656/9/- interest on fixed de­
posits. The expenditure totalled £379,531/5/3, leaving a 
revenue surplus of £91,465/6/6. 

For the purpose of comparing the Commission's 
operations for the past two years, the following table has 
been prepared:--
TABULATION OF PROFIT AND LOSS ACCOUNTS-­

Two Years 1934-35 and 1935-36--With Percentages of 
Revnue. 

To Artists' 
Programme 
(Payments 
orchestras, 

Fees and 
Expenses 

to artists, 
lecturers, 

announcers, accompan­
ists, and production 

1934-35. 1935-36. 
£ Per cent :0 Per cent 

costs) . . . . . . . . . . 171,297 
Copyright Fees . . . . . . 40,201 
Broadcasting Rights . . 9,370 

42.2 232,465 
9.9 44,137 
2.3 9,680 

49.4 
9.4 
2.0 

Rental of Telephone 
Lines for Broadcasting 
and Outside Pick-up 
costs . . . . . . . . . . . . 

Commission's Fees . . . . 
Staff Salaries . . . . . . . . 
Rent of Offices and Furni· 
ture . . . . . . . . 
Publicity . .......... . 
Depreciation . . . . . . . . 
Preliminary E!xpenses 

Written Off .. 
Other Expenses 
Balance carried down .. 

By Revenue from Licence 
Fees ........... . 

Interest on Investments 
Other Revenue . . . . . . 

11,282 
1,778 ' 

34,031 

8,351 
6,387 
3,852 

1,587 
22,320 
95,079 

2.8 9,962 
.4 1,800 

8.4 38,075 

2.1 9,482 
1.6 4,060 

.9 5,325 

.4 
5.5 24,546 

23.5 91,465 

2.1 
.4 

8.1 

2.0 
.9 

1.1 

5.2 
19.4 

405,535 100.0 470.997 100.0 

1934-35. 1935-36. 
£ Per cent £ Per cent 

405,049 
315 
171 

99.9 461,375 
.1 1,657 

7,965 

98.0 
.3 

1.7 

405,535 100.0 470,997 100.0 
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Period. 

Year ended 30th .Tune, 1935 . . . . . . . . . . . 
Year ended 30th June, 1936 . . . . . . . . . . 

Revenue. 

405,535 
470,997 

Revenue for the year showed an increase of £65,462 
on the previous year 's figures, of which £56,326 was due 
to increase in broadcast listeners' licences and £ 7, 77 8 to 
proceeds of concerts promoted by the Commission. Ex­
penditure increased by £69,076, the principal items being 
Artists' fees and Programme expenses, £61,168; Copyright 
Fees, £3,936; Staff Salaries, £4,044, and other expenses 
£2,226. Publicity showed a decrease of £2,327. 

Copyr·ight Fees paid by the Commission to the Aus­
tralian Performing Rights Association are subject to an 
agreement dated 2nd July, 1934. The amount payable to 
that Association in respect of the year 1935-36 was 
£39,361. 

Briefly, the financial position is explained thus--The 
assets, Sundry Debtors, Payments in Advance and cash in 
hand and at bank, amounting to £78,625, are in excess of 
the liability, Sundry Creditors, to the extent of £60,479. 
This amount, added to the remaining assets as shown in 
the balance-slleet, namely, £178,388, offsets the remaining 
liabilities of £238,867. These liabilities, described as "Re­
serves for Buildings £235,000 and Accumulated Fund, 
£ 3,867,'' represent the surplus revenue for the four years 
ended 30th June, 1936. Land and Buildings have ilicreased 
froin £16,279 to £53,260, and Office Furniture, Musical 
Instruments and Equipment from £17,402 to £21,727. 
Surplus cash to the extent of £100,000 has been placed on 
fixed deposit. 

Expenditure. 

310,456 
379,532 

Surplus. 

95,079 
91,465 

Reserve for 
Building. 

145,000 
235,000 

Accumulated 
Fund. 
2,402 
3,867 

A summary of balance-sheet items for two years fol­
lows:--

Assets--
30th June 30th June 

1935 1936 
Land and Buildings--Freehold 

Less Depreciation . . . . . . . . 16,279 
Office Furniture, Musical Instru-

53,260 

ments and Equipment Less 
Depreciation . . . . . . 
Stores and Stationery 
Sundry Debtors 
Payments in Advance 
Fixed Deposits with 

Interest . . . . . . 
Cash in hand and at 

Liabilities-
Sundry Creditors 
Reserve for Building 
Accumulated Fund .. 

Accrued 

Bank .. 

17,402 21,727 
1,911 2,443 

50,159 55,558 
1,890 2,304 

60,183 100,958 
12,892 20,763 

160,716 257,013 

13,314 18,146 
145,000 235,000 

2,402 3,867 

160,716 257,013 

Commonwealth Government-Amalgamated Wir~less Agreement. 
In p1·evious editions of this "Radio Trade Annual" de­

tails have been given ·of the various agreements existing 
between the Commonwealth of Australia and Amalgamat­
ed ·wireless A/sia Ltd. 

and completed. An amendment of 1924, Act No. 24 of 
1924, was further amended by Act No. 27 of 1927. 

An original agreement dated March 28, 1922, was signed 

Full details of those Acts may be obtained from the 
Commonwealth Government Printer at Canberra, or from 
the publishers of this trade annual, Australian Radio 
Publications Ltd., 30 Carrington Street, Sydney, N.S.W. 

Commonwealth Postal Information 
WITHIN THE COMMONWEALTH 

and to Lord Howe Island, N orfollc 
Island, Papua, The Territory of New 
Guinea, and the following islands in 
the Pacific, viz . : Bismarck Archi­
pelago (New Britain, New Ireland, 
New Hanover, Admiralty Island, etc.), 
Nauru, Bougainville and Buka (Solo­
mon Islands):-

Letters and Lettercards.--2d. per oz. 
(Late Fee, 1d.) (Registration Fee, 
3d.}; 

Postcards.-Hd. each. 

Second-class Mail Matter, comprising: 
(a) Commercial Papers (maximum 

weight, 5lbs.), Patterns, 
Samples and Merchandise 
(Maximum weight, llb.) .--1d. 

per oz. 

(h) Printed Matter: comprising 
Printed Papers, Circulars and 
Catalogues (which may contain 
samples of material) and 
Books, Periodicals and News­
papers not registered at a 
General Post Office (Maximum 
weight, 5lbs.).-ld. per 4 oz, 

Third-class Mail Matter, comprising: 
Books, Periodicals, and Newspapers 

registered at a General Post Office for 
transmission as such. (Maximum 
weight, 5lbs.)-1d. per 6 oz. 

Newspapers published by registered 
newspaper proprietors to addresses 
within the Commonwealth or Papua, 
20 oz., Hd.; to New Zealand and Fiji, 
16 oz., 2d. 

EXPRESS DELIVERY SERVICE. 

Prepayment of special fee in addi­
tion to the postage secures immediate 
delivery by special messenger. Mini­
mum f.ee payable is 4d. 

Acknowledgment of Receipt of 
Registered Letter or Article.-Fee 3d. 
in addition to Postage and Registra-
tion Fee, · · 
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POSTAL INFORMATION 
(Continued.) 

PERMIT MAIL FREE. 

Printed Circulars signed by hand or 
personally addressed, posted in sealed 
envelopes.-Printed Matter rates, 
plus ~d. for each article. 

AERIAL SERVICE. 

Within . the Commonwealth.-
Articles except Parcels.-3d. per ?! oz. 
in addition to ordinary postage. 

INSURANCE OF PARCELS. 

To addresses within the Common­
wealth:-

Pfl~ 
:1d. 
4d. 
6d. 
9d. 
1/-
1/3 
1/G 

£2 
£!) 

flO 
£20 
£311 
£40 
£5U 

For loss, datnag·e, 
or rifling· nf 
con tentH. 

CASH ON DELIVERY PARCELS. 

'Within the Conunonwealth.-In ad­
dition to the postage, commission on 
amount to be collected from ad­
dresses:-
Not exceeding- 10/- . . . . . . . . 
OYel' 10/-, and not exceeding-

20/-
30/-

20/-
30/-
40(-
60(­

Fo;- e~~{- additibnal 20;-'-; or fraction 

9d. 
1/-
1/3 
1/6 
1/9 
3d. 

BEYOND THE COMMONWEALTH. 

Letters and Lettercards.-To places 
within the British Empire.-2d. per oz. 

To all other places.-3d. first oz., 
2d. each additional oz. Registration 
F'ee, 3d. 

Postcards.-To places within the 
Briti·sh Empire.-Hd. each. 

To all other places.-2d. each. 
Commercial Papers.-To New Zea­

land and Fiji.-1d. per 2 oz. 

To all other places.-1d. per 2 oz., 
with a minimum of 3d. 

Printed Matter.- To places within 
the British Empire.-1d. per 4 oz. 

To all other places-1d. per 2 oz. 
Newspapers.-To New Zealand and 

Fiji.-1d. per 6 oz. 
To the United Kingdom and Irish 

Free States- Via }<"'ranee or America, 
1d. per 4 oz.; via All Sea Route, 1d. 
per 6 oz. 

To places in the British Empire.-
1d. per 4 oz. 

To all other places.-1d. per 2 oz. 
Samples.-To places within the Bri­

tish Empire.-1d. per 2 oz. 

To all other places.-1d. per 2 oz., 
with a minimum of 2d. 

Merchandise.-To New Zealand and 
Fiji.-1d. per 2 oz. 

Small Packets (transmissible to cer­
tain countries only).-2~rl. per 2 oz .. 
with n minimum of 6d. 

Aerial Service (Australia-Singapore­
London)-1/6 pet· ~ oz. in addition to 
postage. 
PARCELS (Limit of Weight, 111bs.) 
To New Zealand.- -1lb ., 8d.; each ad-

ditional lb., 6d. 
To United Kingdom, by Long Sea 

Route, lib., 1/4; each additional 
lb., 6d. 

·To United States of America, via 
'Frisco, lib., 1/-; each additional lb., 
6d.; via London, lib., 3/1; 2l.bs., 
3/5; 3lbs., 3/9; 4lbs., 6/1; 5lbs., b/8; 
Glbs., 7/-; 71bs., 7 I 4; Sibs., 9/11; 
9lhs., 10/3; 10lbs., 10/7; lllbs,-. 
10/11 ; via Vancouver, 1lh. 1/h, 
each additional 1lh., nd. 
Insurance of Parcels.-To addresses 

in New Zealand: Up to £12. t!d .; £24. 
9d.; £36, 1/-; £!i0, 1/11, in addition 
to postage. 

MONEY ORDERS. 

Within the Commonwealth.-6d. for 
each £ 5 or part. 

New Zealand, Papua, Rabaul (New 
Guinea), New Caledonia.-3d. for each 
£1 or part. Minimum, Gd. 

Fiji.-3d. for each £1 or part. 
Minimum, 6d. Exchange, 1.6 pence for 
each 1/- or 2/8 for each £1. 

Gilbert and Ellice Islands, Solomon 
Islands and Tonga.-4d. for ' each £1 
in first £6, and 3d. for each addi­
tional £ 1 or part. Minimum, 9d. 

Philippine Islands.-4d. for each £ 1 
in first £6, and 3d. for each addi­
tional £1 or part. Minimum, 9d. Ex­
change, 2d. for each 1/- or part. 

United Kingdom, Canada, Ceylon, 
China, Dutch East Indies. Egypt, 
Federated Malay States, Germany, 
Hong Kong, India, Irish Free State, 
Italy, Japan, Malta, Mauritius, Norway, 
North Borneo, Straits Settlement!>. 
South Africa, United States of 
America.--4d. for each £1 in the first 
£ 6, and 3d. for each additional £ 1 or 
part. Exchange, 3d. for each 1/- or 
part. 

Other Countries in Europe, Asia, 
Africa, North America, and Islands 
adjacent to those continents.-4d. for 
each £ 1 in the first £ 6, and 3d. for 
each additional £1 or part. Mini­
mum, 9d. Exchange, 3d. in 1/-. These 
must be forwarded via London and 
are subject to an additional charge of 
2d. in each £ 1 or part. Minimum, 
4d. 

Until further notice only £ 100 will 
be allowed for each· remitter per 
week. 

POSTAL NOTES. 
Payable throughout the Common­

wealth.-1/, 1/6, 2/, 2/6-1d. ; 3/, 
3/6, 4/, 4/6-Hd.; 5/, 5/6. 6/, 7/6-
2d.; 10/, 11/, 15/, 20/-3d. 

TELEGRAPHIC RATES. 

City and Suburban, or within 15 
miles of sending station.-16 words, 
including addrefls and signature, 9d. 
Each additional word, ld. 

Country.-16 words, including ad­
dress and signature, 1/-. Each addi­
tional word, 1d. 

Interstate.- 16 words, including ad­
dress and signature, 1/4. Each addi­
tional word, 1d. 

Urgent Telegrams and 
Christmas Day and Good 
double the above rates. 

Sunday, 
Friday, 

To New Zealand, Hd.; to Suva, 6d.; 
to United Kingdom, ordinary, 2/-; de­
fen·ed, 1/-; to New York, ordinary, 
2/5, deferred, 1/2!; to Paris, ordinary . 
2/7, deferred. 1/3! per word. 

Lettergrams to addresses within 
the Commonwealth will be forwarded 
by Telegraph during the night. ~_tnd 
delivered as ordinary letters by f1rst 
delivery.-30 words, 1/3; each addi­
tional word. ! d. 

TELEGRAMS TO CATCH MAIL 
STEAMERS. 

On payment of postage in addition 
to telegraphic rates, telegrams may 
be sent to any telegraph office in Aus­
tralia. to he forwarded thence hy post 
to any destination beyond the Com­
monwealth. 

DAILY LETTER TELEGRAMS. 

Between Australia and the under­
noted places: -

1\iininnun Eaeh 
25 \Yords acld. \Yord 

To United King-dom 
Canada (\'ia Pacific) 

',', United States (Yia 

16/8 Sd. 
13/2~ G,',d. 

EaHtern) . . . . 20/2 
, Straits Settlements 20/10 
, India - Burn1a and 

Ceylon . . . . 20/10 
and 1nany other countries at 
rates. 

nid. 
lOcj. 

10<1. 
Yar ,ri ng· 

NIGHT LETTER TELEGRAMS. 

1\1.inin1t11n :rua.eh 
25 worcls add. wor(l 

To New Z ealand (Cable) 3/9 2d. 
Sum (Cable) . . . . . . 5/10 3<\-

WI R'ELESS TELEGRAMS. 

To and from any ship registered in 
Australia or New Zealand, 6d. per 
word. 

To British ships, lld.; Finnish or Lat­
vian, S~d.; Swedish, 10d.; Spanish, 
10d. per word. 

To ships of Australian Navy, 4d.; of 
British Navy, 7d. All other ships, 
11d. per word. 

To Fiji, Suva, 6d.; Night Letters (25 
words), 5/10; Levuka, Sd. per word. 
Night Letters (25 words), 7/4. 

To Friendly Islands, 1/3; Ocean Is­
land, 1/- ; Tarawa, 1/6; Lord Howe 
Island, Hd., minimum, 2/-: Nauru, 
1/3; New Caledonia, 1/2; Apia. 
1/3; Solomon Islands, 1/-: Union 
Island, 1/6 ; Willis Island, 3d. per 
word. 
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The Commonwealth Wireless Telegraphy Act 
No. 8 of 1905. 

An Act Relating to Wireless Telegraphy. Assented to 18th October, 1905 

B J<J it enacted by the King's Most Excellent Majesty, 
the Senate, and the House of Representatives of the 
Commonwealth of Australia, as follows:-

1. This Aet may be cited as the Wireless Telegraphy Act, 
1905. 

2. lu this Act.-
"Australia" indudes the territorial waters of the 

Commonwealth and any territory of the Com­
wealth. 

"Wireless Telegraphy" includes all systeins of trans­
mitting and receiving telegraphic messages by 
means of electricity without a continuous metal­
lic connexion between the transmitter and the 
receiver. 

3. This Act shall not apply to ships belonging to the 
King's Navy. 

4. The Postmaster-General shall have the exclusive 
privilege of establishing, erecting, maintaining, and using 
stations and appliances for the purpose of-

(a) transmitting messages by wireless telegraphy 
within Australia, and receiving messages so 
transmitted, and 

(b) transmitting messages by wireless telegraphy 
from Australia to any place or ship outside Aus­
tralia, and 

(c) receiving in Australia messages transmitted by 
wireless telegraphy from any place or ship out­
side Australia. 

5. Licenses to establish, erect, maintain, or use stations 
and appliances for the purpose of transmitting or receiving 
messages by means of wireless telegraphy may be granted 
bv the Postmaster-General for such terms and on such 
c~nditions and on payment of such fees as are prescribed. 

6. (1) Except as authorised by or under this Act, no 
}Jerson shall-

(a) establish, erect, maintain or use any station or 
appliance for the purpose of transmitting or re­
rece!Vmg messages by means of wireless tele­
graphy, or 

(b) transmit .or receive messages by wireless tele­
graphy. 

Penally: Five hundred pounds, or imprisonment with 
or without hard labour for a term not exceeding Five years. 

(2) Hub-section (1) of this section shall not, except as 
prescribed extend to appliances maintained on any ship, 
aniving- from any place beyond Australia, for the purpose 
of enabling messages to be transmitted from or received 
on that ship by means of wireless telegraphy but all such 
n pplianees shall, while the ship is within Australia-

( a) be subjed to the control of the Postmaster­
General; and 

(b) only be used by his authority or as authorised 
by the regulations. 

Penalty: Five hundred pounds. 

7. All appliances erected, maintained, or used in contra­
vention of this Act or the regulations, for the purpose of 
transmitting or receiving messages by means of wireless 
telegraphy, shall be forfeited to the King for the use of 
the Commonwealth. 

8. (1) If a justice of the peace is satisfied by informa­
tion on oath that there is reasonable ground for suppos­
ing that any appliance is established, erected, maintained, 
or used in contravention of this Act or the regulations, 
for the purpose of transmitting or receiving messages by 
means of wireless telegraphy he may grant a search war­
rant to any person. 

(2) A search warrant under this section shall authorise 
the person to whom it is addressed to break and enter 
any place or ship, where the appliance is or is supposed 
to be, (,ither by day or by night, and to seize all appliances 
which appear to him to be used or intended to be used for 
transmitting or receiving messages by means of wireless 
telegraphy. 

9. (1) Proceedings for any offence against this Act may 
be instituted in any Court of Summary Jurisdiction, and 
any persm1 proceeded against under this section may be 
dealt with summarily or may be committted for trial. 

(2) 'l'he Court in dealing summarily with any accused 
person under this section may, if he is found guilty of any 
offence against this Act, punish him by imprisonment with 
or without hard labour for any period not exceeding six 
months or by a penalty not exceeding Fifty pounds. 

10. 'I'he Governor-General may make regulations, not 
inconsistent with this Act, prescribing all matters which 
by this Act are required or permitted to be prescribed or 
which are necessary or convenient to he prescribed for 
can-ying out or giving effect to this Act. 

AMENDMENT No. 33 OF 1915. 
An Act to amend the Wireless Telegraphy Act, 

1905. (Assented to 6th September, 1915.) 

B E it ei1acted by the King's Most Excellent Majesty, 
the Senate, and the House of Representatives of 
the Commonwealth of Australia, as follows:-

1. (1) This Act may be cited as the Wireless Telegraphy 
Act, 1915. 

(2) The Wireless Telegraphy Act, 1905, as amended by 
this Act, may be cited as the Wireless Telegraphy Act, 
1905-15. 

2. Sections four, five and six of the Wire less Telegraphy 
Act, 1905, are amended by omitting the words "The Post 
master-General" and inserting in their stead the words 
"the Minister for the time being administering the Act." 

AMENDMENT No. 4 OF 1919. 
An Act to amend Section Two of the Wireless 

Telegraphy Act, 1905-1915. 

B l!l it enacted by the King's Most Excellent Majesty, 
the Senate, and the House of Representatives of the 
Commonwealth of Australia, as follows: -

1. (1) This Act may be cited as the Wireless Telegraphy 
Act, 1919. 

(2) The Wireless Telegraphy Act, 1905-15 as amended 
by this Act, may be cited as the Wireless Telegraphy Act, 
1905-1919: 

2. Section two of the Wire less Telegraphy Act, 1905-1915, 
is amended by inserting in the definition of "Wireless tele­
graphy'' after the word "telegraphic," the words, "or tele­
phonic .'' 
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Commonwealth Wireless _, Regulations 

Unaer the Wireless Telegraphy Act 1905-1919. 

Statutory Rules No. 101 of 1924 have been amended from time to time by No. 123 of 1925, 
No. 114 of 1926, Nos. 3-24-63-153 of 1927, Nos. 79-129 of 1928, No. 81 of 1929, No. 113 of 
1930 and No. 120 of 1935, and the following are the existing regulations as applicable to Broadcast­
ing in Australia. Details of regulations governing other wireless stations are available from Govern­
ment Printer, Canberra, F.C.T., or from the Radio Inspector in any capital city. 

Part IlL-Broadcasting. 

Division I.-Broadcasting Stations. 
45. (1) The Postmaster-General may grant to any appli­

cant a Broadcasting Station License. 
(2) A License shall not be transferred without the ap­

proval of the Postmaster-General. 
(3) The Postmaster-General shall not recognise any 

vested interest in the License, and compensation shall not 
be payable to the Licensee on the termination of the 
License. 

46. An applicant for a Broadcasting Station License shall 
state in his application the following particulars:-

(a) Name and address of applicant (in the case of 
a company; (1) the name of the company and 
the address of the head office thereof; ( 2) the 
name and address of ihe secretary or other 
person authorised to act on behalf of the com­
pany); 

(b) Technical qualifications of the applicant or of 
the persons whom it is proposed will operate 
the licensed installation (where! the applicant 
does not possess the necessary qualifications 
and proposes to engage an expert to control 
the station after the issue of the License, this 
should be stated) ; 

(c) Location of the proposed station; 
(d) Type of transmitter and character of modula­

tion proposed; 
(e) Proposed normal operating a:>ower of trans­

mitter; 
(f) Hours of service; and 
(g) Class of service to be broadcasted and particu­

lars of average programme. 
47. (1) A Broadcasting Stati011 License shall be prepared 

in duplicate, one copy of which shall be retained by the 
Department and the other shall be issued to the Licensee . 

(2) A Licensee shall make his License available for in­
spection by any authorised officer as and when required . 

48. (1) A Broadcasting Station License may be granted 
for any period not exceeding three years as the Post­
master-General determines. 

(2) The Postmaster-General if he deems it desirable 
may from time to time renew a License for a period not 
exceeding one year from the date of expiration of the 

. current License. 
(3) A Licensee who desires a renewal of his License 

shall make application for the renewal therof at least six 
months before the date of the expiration of his current 
license, except in cases where a license has been granted 
or renewed for a period of less than one year, when the ap­
plication for a renewal shall be made at least one month 
before the date of expiration of the current license. 

(Statutory Rules No. 120 of 1935 repealed, Statutory 
Rules No. 104 of 1935, 23/10/35 and new regulations 48a 
reads as fol_lows:-) 

48a. (1) Any person making application for the grant or 
renewal of a Broadcasting Station License shall supply 

·~uch information as is required by the Postmaster-General, 
and shall lodge with the application a Statutory Declaration 
that the grant or renewal of the license will not result 
in the ownership by any person of more than-

(a) one metropolitan broadcasting station in any 
State ; 

(b) four metropolitan broadcasting stations in the 
Commonwealth; 

(c) four broadcasting stations in any one State; or 
(d) eight broadcasting stations in the Common-

wealth, 
and will not result in any person being in a position to 
exercise control, either directly or indirectly, of more 
than that number of stations. 

(2) Where the applicant is a company, the Statutory 
Declaration referred to in the last preceding sub-regula­
tion shall ~be made by a majority of the directors of the 
company and the manager or secretary of the company. 

(3) Where the applicant is neither an individual or a 
company, the Statutory Declaration referred to in sub­
regulation (1) of this regula~ion shall be made by such 
persons as the Postmaster-General determines. 

(4) In this regulation- · 
'metropolitan broadcasting stations' means a broad­

casting station situated within a radius· of 30 
miles from the General Post Office in the capi­
tal city of the State; 

'person' includes a firm, body corporate or associa­
tion." 

49. A Broadcasting Station Licensee shall commence a 
satisfactory service in accordance with these regulations 
within three months from the date of the issue of the 
License or within such further period as the Postmaster­
General approves. 

50. The licensed installation of a Broadcasting Station 
shall be equipped, designed and controlled to the satisfac­
tion of the Postmaster-General and shall not be altered 
without his consent. 

51. The power of a Broadcasting Station shall be as 
approved by the Postmaster-General and shall not be 
altered without his consent. 

52. (1) The frequency (wave length) on which .each 
Broadcasting Station shall operate shall be determined by 
the Postmaster-General. · 

(2) The operating frequency shall be maintained to a 
constancy to the satisfaction of the Postmaster-General. 

(3) For the purpose of the last preceding sub-regulation, 
the transmitting apparatus shall include such equipment 
for indicating the accura·cy of the operating frequency as 
the Postmaster-General approves. 

5·3. The location of a Broadcasting Station and the 
periods of operation thereof shall be subject to the ap­
proval of the Postmaster-General. 
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54. (1) The Postmaster-General reserves the right, dur­

ing the currency of a Broadcasting Station License, to 
vary the conditions upon which the License is granted, 
especially in regard to the power, location, frequency 
(wave length) and periods of operation of the licensed 
installation. 

(2) The Licensee shall, at his own expense and to the 
satisfaction of the Postmaster-General, give effect to any 
such variation. 

55. The licensed installation of any Broadcasting Sta­
tion shall only be operated by such persons as, in the 
opinion of the Postmaster-General, are competent to 
operate the installation. 

56. The licensed installation of any Broadcasting Sta­
tion shall, at all reasonable times, be open to inspection 
by any authorised officer, and every facility shall be given 
by the Licensee for ascertaining the conditions of the 
Station. 

57. (1) A Broadcasting Station shall be connected by 
telephone with the public telephone exchange system of 
the area in which the Station is located . 

(2) The Broadcasting Station Licensee shall enter into 
the usual telephone subscribers' agreement for the estab­
lishment of a service. 

58. The Postmaster-General may require the licensee 
of a Broadcasting Station to include, without charge, such 
items of general interest or utility as the Postmaster­
General, from time to time, determines. 

Provided however that the requirements of the Post­
master-General shall not be such as to entail a period of 
occupation of the Station in excess of thirty minutes in 
each consecutive period of twelve hours. 

59. (1) All matter including advertisements to be broad­
casted shall be subject to such censorship as the Post­
master-General determines. 

(2) The Broadcasting Station Licensee shall, before 
broadcasting any such matter which is of a controversial 
nature or likely to cause offence to any section of the 
community, direct the attention of the Postmaster-General 
or an authorised officer, to such matter. 

60. (1) A Broadcasting Station Licensee may broadcast 
advertisements. 

(2) A Licensee desiring to broadcast advertisements 
shall publish a tariff of advertising charges, and shall 
make his advertising service available without discrimina­
tion to any person or firm. 

61. The Licensee of any Broadcasting Station may, to 
such extent as the Postmaster-General approves, by agree­
ment with the Licensees of other Stations, relay or broad­
cast the programmes broadcast by these stations. 

62. A Broadcasting Station Licensee shall:-
(a) compile and maintain in a recognised business or 

commercial form, separate accounts in respect of 
his broadcasting activities; 

(b) make such accounts available for inspection by 
the Postmaster-General as required; 

(c) supply to the Postmaster-General as required duly 
audited annual balance sheets in detail for the year 
ending on the thirtieth day of June in each year 
or on some other date approved by the Post­
master-General; and 

(d) keep such records relating to the broadcasting 
service, as the Postmaster-General, from time to 
time, directs, and supply copies thereof to the 
Postmaster-G·eneral as required. 

63. (1) The programme transmitted from a Broadcasting 
Station shall, both in rendition and transmission, be to 
the satisfaction of the Postmaster-General. 

(2) 'fhe general terms of any announcement, whether 
eomplete in themselves or referring to items to be trans­

- mitted; shan be to the sM:isfaction of the Postmaster­
GeneraL 

(3) Ever~ announcer employed by .the Licensee shall 
be of good education, style and personality, and possessed 
of clear enunciation, as far as possible free from any 
characteristic dialect. 

64. (1) The license fee for a Broadcasting Station 
License or any renewal thereof shall be £25 per year or 
part of a year payable in advance. 

(2) This regulation shall be deemed to have come into 
operation on the first day of November, One thousand 
nine hundred and twenty-nine. 

65. A Broadcasting Station Licensee shall at all times 
keep ~he Postmaster-General indemnified against any 
claim for royalties in respect of any equipment operated 
under his license, or against any claims whatsover arising 
out of the Licensee's operations. 

66. A Broadcasting Station Licensee shall not-
(a) transmit any work or part of a work in which 

copyright subsists except with the consent of the 
owner of the copyright; or 

(b) send out news or information of any kind pub­
lished in any newspaper or obtained, collected, 
collated or co-ordinated by any newspaper, or 
association of newspapers or any news agency or 
service except with the full consent · in writing, 
first obtained, of, and upon such payment and 
conditions as are agreed upon by the licensee and, 
the newspaper, association of newspapers, news 
agency or service. 

67. (1) A Broadcasting Station Licensee who supplies 
in advance to the proprietor of any registered newspaper 
programmes of the items to be broadcasted by his Station 
shall, on application in writing, supply in advance such 
programmes on equal terms to the proprietor of any other 
registered newspaper. 

(2) The proprietor of such other newspaper may pub­
lish such programmes in any registered newspaper owned 
by him. 

(3) In this regulation "registered newspaper" means a 
newspaper registered under the Post and Telegraph Act 
1901-1923. 

68. A person shall not publish any portion of the text 
of a broadcasted item without the consent of the Broad­
casting Station Licensee and the approval of the Post-
master-General. · 

69. A Broadcasting Station Licensee shall not, without 
the permission of the Postmaster-General, transmit any 
message or other communication, the transmission of 
which would be in contravention of the provisions of the 
Post and Telegraph Act, 1901-1923 if the licensed instal­
lation were a telegraph within the meaning of that Act. 

70. Except where any inconsistency exists, nothing in 
this Part shall affect the generality of the provisions of 
any other Part of these Regulations. 

71. The decision of the Postmaster-General with regard 
to the interpretation or application of any of the provi­
sions of this Division shall be final. 

72. The Postmaster-General may, on such terms and 
conditions as he thinks fit-

(a) make contracts for the establishment, erection 
maintenance or use of wireless broadcasting sta­
tions or appliances on his behalf; and 

(b) for the purpose of using any wireless broadcast­
ing stations or appliances established, erected or 
maintained by him or on his behalf, make con­
tracts for the provision of programmes by such 
stations or by such appliances. 

73. Any License for a Class B Station in force imme­
diately prior to the commencement of this regulation shall 
be deemed to have been granted under and subject to the 
provisions of these Regulations. 

74. Notwithstanding anything contained in this Division, 
any License for a Class A Station granted under the Regu­
lations in force immediately prior to the commencement 
of this regulation shall not, on and from the commence· 
ment of this regulation, be renewed and those Regulations 
shall be deemed to apply to sueh License so long as it 
remains in force. 
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Division Il.-Broadcast Listeners' License. 
75. A Broadcast Listener's License in accordance with 

Form 5 in the Schedule to these Regulations may be 
granted at any Money Order Office on payment of the 
prescribed fees. 

76. (1) For the purpose of the granting of Broadcast 
Listeners' Licenses and the payment of fees therefor, the 
Commonwealth and the Territories thereof shall be divided 
into two zones as follows:-

(i) Zone 1 sh:;!.ll include all the territory within an 
approximate radius of 250 miles from such Broad­
casting Stations as the Postmaster-General deter­
mines; and 

(ii) Zone 2 shall include all the territory of the Com­
monwealth and the Territories outside Zone 1. 

(2) The Postmaster-General may determine the zone 
within which any Broadcast Listeners' Station is situated. 

(3) The Postmaster-General may modify the boundaries 
of the 7-ones specified in sub-regulation (1) of this regula­
tion, or establish additional Zones. 

77. (1) The fees payable in respect of any Broadcast Lis­
teners' License or any renewal thereof shall be as follows: 

(a) For Zone 1, 21/- per annum; and 
(b) Zone 2, 15/- per annum (from 6/8/34). 

(2) License fees shall be paid in advance. 
IS. Where a Broadcast Listeners' License is being grant­

ed in respect of receiving equipment which has been used 
prior to the grant of the License, the License may be 
given the date and shall be deemed to have been effective 
from the date the receiving equipment was first used with­
out a current License. 

79. A Broadcast Listeners' License shall not be trans­
ferable from one person to another. 

80. (1) The user of receiving equipment, capable of being 
utilised for the reception of broadcast programmes or 
other wireless signals, shall be in possession of a current 
Broadcast Listeners' License. 

(2) Where a current Broadcast Listeners' License is not 
held in respect of equipment installed or connected up 
or capable of being connected up for the purpose of re­
ceiving broadcast programmes or other wireless signals 
in any dwelling house, office, shop, premises or place, the 
occupier of any such dwelling house, office, shop, premises 
or pla~e shall be guilty of an offence. 

(3) It shall be a defence to a prosecution for an offence 
against the last preceding sub-regulation, if the occupier 
proves that he was not aware, or could not with reason­
able diligence have become aware, of the existence in the 
dwelling house, office, shop, premises or place of the re­
ceiving equipment in question. 

81. (1) Receiving equipment shall not, without the con­
sent of the Postmaster-General, or an authorised officer, 
be used at a place other than that specified in the Broad-
cast Listeners' License. · 

(2) The Licensee shall notify the Department of any 
permanent change of address within two weeks of the 
change. 

82. A Broadcast Listeners' License shall, at all reason­
able times, be available at the address given thereon fer 
inspection by an authorised officer. 

83. A Licensee of a Broadcast Listeners' Station sha.ll 
not divulge, except to an authorised officer or a legal tri­
bunal, .the contents of any commercial or defence wireless 
communications, other than those transmitted by a Broad­
casting Station. 

84. Any Li<;ensee of a Broadcast Listeners' Station 
using reaction (back coupling) in such a manner as to 
cause interference to the reception at any other Station 
shall bo guilty of an offence against these Regulations. 

85. A person or firm shall not operate receiving equip­
ment for the purpose of demonstration or -test of receivers 
with the object of promoting the sale of receiving equip-

ment without being in possession of a Broadcast Listeners ' 
License. 

Regulation 109 of the Wireless Telegraphy Regulations 
is repealed as from 2/10/30 and the following regulation 
inserted in its stead:-

"109. The fee for an Experimental License shall be 
£1 lOs. Od. per annum." 

AMENDING REGULATION. 
Free License to Blind. 

Statutory Rule 1933, No. 136. 
Regulation 12 of the Wireless Telegraphy Regulations 

is amended by adding at the end of sub-regulation (1) the 
following proviso:-

1. (1) Provided also that a Broadcast Listeners' 
License or any renewal thereof may be granted free of 
charge to any blind person over the age of sixteen years. 

(2) This regulation shall come into operation on the 
first day of January, 1934. 

Amendment of the Wireless Regulations 
Approved November 27, 1935. 

Regulation 48a of the Wireless Telegraphy Regulations 
is repealed, and the following regulation inserted in its 
stead:-

"48a.--(1) Any person making application for the grant 
or renewal of a Broadcasting- Station License shall apply 
such information as is required by the Postmaster-General, 
and shall lodge with the application a Statutory Declara­
tion that the grant or renewal of the license will not re­
sult in the ownership by any person of more than-

(a) One metropolitan broadcasting station in any 
State; 

(b) four metropolitim broadcasting stations in the 
Commonwealth; 

(c) four broadcasting stations in any one State; or 
(d) eight broadcasting stations in the Commonwealth. 

and will not result in any person being in a position to 
exercise control, either directly or indirectly, of more 
than that number of stations. 

(2) Where the applicant is a company, the Statutory 
Declaration referred to in the last preceding sub-regula· 
tion shall be made by a majority of the directors of the 
company and the manager or secretary of the company. 

(3) Where the applicant is neither an individual nor a 
company, the Statutory Declaration referred to in sub­
regulation (1) of this regulation shall be made by such 
persons as the Postmaster-General determines. 

( 4) In this regulation-
'metropolitan broadcasting station' means a broad­

casting station situated within a radius of 30 miles 
from the General Post Office in the capital city 
of a State; 

'person' includes a firm, body corporate or associa­
tion." 

Amendments of Wireless Regulations, 
July 1, 1936. 

1. Regulation 2 of the Wireless Telegraphy Regulations 
is amended by omitting the words "Part VI.-Proficiency 
?ertifi~ates for Operators and Watchers," and inserting 
1n the1r stead the words "Part VI.-Certificates of Pro­
ficiency in Wireless Telegraphy." 

2. Regulation 3 of the Wireless Telegraphy Regulations 
is amenrled- (a l by omitting the definition of "The Inter­
national Convention for the Safety of Life at Sea," and 
inserti!lg in its stead the following definitions : -'The 
Safety Convention' means the International Convention for 
the Safety of Life at Sea signed in London on the thirty­
first day of May, 1929, and includes any Convention 
amendiug or superseding that Convention to which the 
Commonwealth is a party; the Telecommunication Con­
vention' means the International Telecommunication Con­
vention signed in Madrid on the ninth day of December 
1932, and includes any Convention amending or super: 
seding that Convention to wl:tich the Commonwealth is a 
party"; (b) by omitting the definition of "The Secretary" 
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and inserting in its stead the following definition:-" 'The 
Director-General' means the Director-General of Posts and 
Telegraphs"; and (c) by omitting the definitions of "In­
ternational Telegraph Convention," the "International Tele­
graph Regulations," "The Radiotelegraph Convention" and 
"The Radiotelegraph Convention, 1912." 

3. Regulation 4 of the Wireless Telegraphy Regulations 
is amended by omitting from sub-regulation (7) the word 
"Secretary" (wherever occurring), and inserting in its 
stead the word "Director-General." 

4. Regulation 23 of the Wireless Telegraphy Regulations 
is amended by omitting the words "Radiotelegraphic Con­
vention and the Service," and inserting in their stead the 
words "Telecommunication Convention and the." 

5. Regulations 25, 27 and 37 of the Wireless Telegraphy 
Regulations are amended-(a) by oniitting the words 
"International Telegraph Regulations" and "International 
Telegraphic Regulations" (wherever 'tlccurring) and in­
serting in their stead "Reg-ulations und·er the Telecom­
munication Convention"; and (b) by omitting the words 
and figures "Radiotelegraphic Convention 1912" (wherever 
occurring) and inserting in their stead "Telecommunica-
tion Convention." · 

New Certificates. 
6. Part VI. of the Wireless Telegraphy Regulations is 

repeahld and the following Part insterted in . its stead:­
"Part VI.- Certificates of Proficiency in Wireless Tele­
graphy." 

"126. A station (other than a Broadcast Listeners' Sta­
tion) shall not be operated except by a person-(a) who 
holds such of the certificates referred to in this Part as 
is determined by the Postmaste1·-General or an authorised • 
officer to be appropriate for that station; or (b) is quali­
fied, to the satisfaction of the Postmaster-General or an 
authorised officer, to operate. that station. 

"127. (1) The Postmaster-General may issue certificates 
in accordance with Forms ll,r 12, 13, 14 and 14a in the 
Schedule to· ilhes:e Regulation'S to ,person::; who have 
reached the age of 18 years (or 15 years in the case of 
an Amateur Operator's Certificate of Proficiency) and 
who satisfy him, by examination or otherwise, that they 
possess the knowledge and qualifications referred to in 
those certificates Tespectively: 

Provided that a First Class, Second Class or Third 
Class Commercial Operator's Certificate of Proficiency 
shall not he issued to a person who is not a British sub­
ject unless- (a) the consent in writing of the Minister 
for DefencQ has first been obtained; or (b) the Post­
master-General is satisfied that the circumstances justify 
the issue of a certificate as a matter of urgency, and any 
certificate issued under paragraph (b) of this proviso 
shall be in force in respect of one voyage only of a ship 
or aircraft upon which the holder of the certificate is to 
be carried. · 

"(2). In the event of a certificate being lost, the Post­
master-General may issue a duplicate certificate upon pay­
ment of the prescribed fee . 

" ( 3). The fees specified in the Table contained in the 
Second Schedule to these Regulations shall be charged in 
connextion with-(a) the examination of candidates; (b) 
the issue of eert.ificates without examination; and (c) the 
issue of du11licate certificates. under these Regulations. 

"128. (1). The Director-General or an authorised oflic.er 
may .from time to time conduct examiliations of applicants 
for certificates. 

"(2). The examinations shall be held in such manner 
and subject to such conditions as the Director-General 
determines. 

"129. The Examination for a First Class Commercial 
Operator's Certificate of Proficiency shall be such as to 
show that a successful candidate possesses the knowledge 
and qualifications specifiE~d in this regulation, namely:­
(a) A knowledge of the general principles of electricity, 

of the theory of wireless· teh~graphy and wireless tele­
phony, and of the regulation and practical working of 
the types of apparatus used in the mobile service. (b) 
A theoretical and practical knowledge of the working of 
the accessory apparatus used in the operation and adjust­
ment of the apparatus referred to in paragraph (a) of 
this regulation. (c) The ability to effect, with the means 
available on board ship, repairs to damage which may 
occur to the wireless telegraph or wireless telephone in­
stallation during a voyage. (d) The ability to send 
correctly and to receive correctly, by ear, in Morse code, 
code groups at a speed of 20 groups per minute, and a 
message in plain language at a speed of 25 words per 
minute. (e) The ability to send and receive messages 
correctly by telephone. (f) A detailed knowledge of-(i) 
such l)f the Radiocommunication Regulations annexed to 
the Telecommunication Convention as relate to the ex­
change of radiocommunications and assessment or charges 
in the mobile service; and (ii) that portion of the Safety 
Convention which relates to radiotelegraphy. (g) A know­
ledge of the general geography of the world, especially 
the principal navigation routes and the most important 
cable, telegraph, wireless telegraphy and wireless tele­
phony routes. 

"130. The examination for a Second Class Commercial 
Operator 's Certificate of Proficiency shall be such as to 
show that a successful candidate possesses the know­
ledge and qualifications specified in this re~ulation. 
namely: - (a) An elementary theoretical knowledge of 
elementary theoretical and practical knowledge of the 
adjustment and practical working of the types of wireless 
telegraph apparatus used in the mobile service. (b) An 
elementary theoretical and practical knowledge of the 
working of the accessory apparatus used in the operation 
and adjustment of the apparatus referred to in paragraph 
(a) of this regulation. (c) The ability to effect minor 
repairs to damage occurring to the apparatus referred 
to in paragraphs (a) and (b) of this regulation. (d) 
The ability to send correctly, and to receive ·correctly by 
ear, in lYlorse code, code groups at a speed of 16 groups 
per minute. (e) A detailed knowledge . of-(i) such of 
the Radiocommunication Regulations annexed to the Tele­
communication Convention as relate to the exchange of 
radiocommunications and the assessment of charges in 
the mobile service; and (ii) that portion of the Safety 
Convention which relates to radiotelegraphy. (f) A 
knowledge of the general geography of the world, especi­
ally the principal navigation routes and the most impor­
tant cable, telegraph, wireless telegraphy, and wireless 
telephony routes. · 

"131. (1). A Third Class Commercial Operator's Certi­
ficate of Proficiency shall be issued in respect of pro: 
fieicncy in wireless telegraphy or wireless telephony. 

" ( 2). The examination for a Third Class Commercial 
Operator's Certificate of Proficiency shall be such as to 
show that a successful candidate possesses the know­
ledge and qualifications specified in this sub-regulation, 
namely:-(a) In the case of an examination for a Third 
Class Commercial Operator's Certificate of Proficency in 
wireles:; telegraphy-(!) a practical knowledge of the 
working and adjustment of such type or types of wireless 
telegraph installation as is, or are, specified by the 
Director-General; (ii) ability to send correctly, and to 
receiv3 correctly hy ear, in Morse code. a message in 
pl<Jin [<,uguag-e at a speed of 10 words· per minute; (iii) 
a lmowledge of the Radioeommunication Regulf1tions an­
nexed to the Teleeommunication Convention relating to 
the exchange of radio-telegraph eommunications, to inter­
ference and to the Distress, Urg-ency, Alarm, and Safety 
Signals; and (iv) a knowledge of the precautions neces­
sary tor the safety of the installation referred to in sub­
paragraph (i) of this paragraph. (b) In the case of an 
examination for a Third Class Commercial Operator's Cer­
tificate of Proficiency in wireless telephony-(!) a prac­
tical knowledge of the working and adjustment of such 
type or types of wireless telephone installation as is, or 
are, specified by the Director-General; (ii) ability to send 
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and receive correctly messages by · telephone; (iii) a 
knowledge of the Radiocommunication Regulations an­
nexed to the Telecommunication Convention relating to 
the exchange of radiotelephone communications, to inter­
ference and to the Distress, Urgency, Alarm, and Safety 
Signals. (iv) a knowledge of the precautions necessary 
for the safety of the installation referred to in sub-para­
graph (i) of this paragraph. (c) In the case of an 
examination for a Third Class Commercial Operator's Cer­
tificate of Proficiency in bot h wireless telegraphy and 
wireless telephony-the knowledge and qualifications 
specified in paragraphs (a) and (b) of this sub-regulation. 

"132. The" examination for a Broadcast Station Opera­
tor's Certificate of Proficiency shall be such as to show 
that a successful candidate possesses the knowledge and 
qualifications specified in this regulation, namely: -(a) 
A knowledge of the general principles of electricity and 
of radio-technology and of all the electrical and wireless 
telephony equipment used by broadcasting stations. (b) 
A practi.s:al knowledge of the working and adjustment of 
all apparatus normally used by broadcasting stations . (c) 
Ability to adjust and carry out repairs to the apparatus 
referr-8d to in the last preceding paragraph of this regu­
lation. (d) A knowledge of the provisions of Division 1 
of Part III. of these regulations. 

"133. The examination for an Amateur Operator 's Cer­
tificate of Proficiency shall be such as to show that a 
successful candidate possesses the knowledge and quali­
fications specified it~ this regulation, namely-(a) An ele­
mentary knowledge of · witeless telegraphy and wireless 
telephony and electrical principles. (b) A knowledge of 
-(i) such of the Radiocommunication Regulations an­
I!exed to the Telecommunication Coi!vention a1; relate to 
the operatio;1 of experimental stations; (ii) the principal 

Australian Radio 

abbreviations set out in Appendix 9 of those Regulations; 
and (iii) Part IV. of these Regulations. (c) Ability to 
send r;orrectly, and to receive correctly by ear, in Morse 
code, a mesasge in plain language at a speed of 12 words 
per minute. 

"134. The Postmaster-General may cancel or suspend 
any certificate issued under this Part-(a) if the holder 
of the certificate is convicted of a criminal offence; or 
(b) if the Postmaster-General is of the opinion, on account 
of the incompetence of the holder of the certificate or for 
any other reason, that it is desirable that the certificate 
should be cancelled or suspended. 

"135 . The Postmaster-General may at any time, by 
notice in writing, require the holder of a certificate issued 
under this Part to satisfy him, by examination or other­
wise, within the time specified in the notice 
that he possesses the knowledge and qualifications 
referred to in the certificate. If the holder fails so to 
satisfy the Postmaster-General, the Postmaster-General 
may, by notice published in the "Gazette," cancel the cer­
tificate. 

"Second • Schedule," Regulation 127. 
TABLE OF FEES AND CLASS OF CERTIFICATE. 

£ s. d. 
For examination for First Class Commercial 

Operator's Certificate of Proficiency .. . - £1 0 0 
For examination for Second Class Commercial 

Operator's Certificate of Proficiency . . .. 15 0 
For examination for Third Class Commercial 

Operator's Certificate of Proficiency - . . . 10 0 
For examination for Broadcast Station Opera-

·· -tor's Certificate of Proficiency . . . . .. . . 15 0 
. For examination for Amateur Operator's Cer-

tificate of Proficiei1cy . . . . . . . . . . . - . . 7 6 
For the issue of any certificate without exami-

nation . . . . ' . . . . . . . . . . . . . . . . . . . 2 6 
For the issue of a d1,1plicate certificate where 

original .lost . . . . . . . . . . . . 2 6 

Research Board 
8th Annual Report for 'the Year Ended 30th June, 1936 

T HE Radio Research Board of the Council for Scientific 
and Industrial Research is constituted as follows:­
Professor J. P. V. Madsen (University of Sydney), 

chairman; Mr. H. P. Brown (Director-General, Postmaster­
General's Department); Elect~ical: Commander F. G. 
Cresswell (Department of Defence); and Professor T. H . 
Laby, F.R.S. (University of Melbourne). Its previous 
annual . report was pub I ished in this journal (Vol. 8, No. 4, 
November, 1935).~Ed. · 

General 

During· the period under review, the investigati01is of the 
Board were concentrated on (i) propagation problems, 
which in turn involved studies of conditions in the iono­
sphere, and (ii) atmospherics . The last year's operations 
constitute the third year's activities of the three-year 
programme towards the cost of which, as mentioned in 
the last report, the Postmaster-General's Department and 
the Council f<Jr Scientific and Industrial Research are 
contributing on a 3: 1 basis. Arrangements have been 
made for a continuation of the work on the same basis. 

Still further changes in the staff of the Board have 
taken pla.ce, Dr. A. L. Green resigned in September, 1935, 
to take up an industrial appointment, and Mr. R. IV. 
Boswell resigned in April, 1936, to join the staff of the 
Research .Section of the Postmaster-General's Department. 
The vacancy left by Dr. A. L . Green has recently been 
filled by the appointment of Dr. D. M. Myers, a graduate 

of the University of Sydney, who for the last few years 
has been obtaining further reE:earch experience in Great 
Britain. He will reach Australia in about October, 1937, 
and will be located at the University of Sydney. Mr. 
A. F. B Nickson and Mr. F. G. Nichols have been appoint­
ed on a part-time basis to carry out much of the atmos­
pherics work previously undertaken by Mr. Boswell. 

Work on Fading and the Ionosphere 

Since practically all radio communication on wave­
lengths below 100 metres is by reflection from one or other 
of the reflecting layers of the ionosphere, the direct im­
portance of a knowledge of the diurnal and seasonal 
changes of conditions in these regions is obvious. 

In addition, the radio methods developed for ionospheric 
observation enable many deductions to be made concern­
ing the nature, pressure, temperature, and ionisation of 
the gases present in the region between 50 and 250 k.m. 
above the earth-matters which are of great importance 
to the meteorologist. 

The work of the Radio Research Board in this sphere 
is centred in the University of Sydney, and its progress 
has been, technically, towards ever-increasing accuracy 
and ·comprehensiveness of the information obtained com­
bined with careful and exhaustive examination of ali data 
as they become available so as to trace out all the im­
plications. Considerable advances have been made both 
in technique and theory during the last twelve months. 
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The frequency-change method of investigation which 
has been in use for several years has served a very use­
ful purpose, but it has two main disadvantages: It is 
prodigal in labour and materials for the amount of in­
f{)i'mation obtained, and the records become very difficult 
to interpret if multiple echoes are present, as is very 
frequently the case on wavelengths below 200 metres. 

The first disadvantage has been largely obviated by a 
modified arrangement in which a faster frequency-change 
is employed and the resultant · fringe pattern appears on 
the screen of a cathode-ray tube. Its appearance and 
changeG can thus be observed directly ·and photographed 
when necessary. 

For the separation of multiple echoes, however, some 
form of the pulse method is 'preferable, and this system 
has been developed and improved to a very advanced 
stage. The first type of apparatus makes a continuous 
record, on motion picture film, of the time delay in arrival 
Of all echoes on any one wavelength. From this record, 
the heights of the reflecting layers can be deduced. For 
this work, transmitters have been constructed to send out 
pulses of very short duration at regular intervals, and 
special receivers and recording apparatus designed and 
brought into use. Modifications at the receiver enable 
the int6nsities of the echoes also to be measured ; some 
additional information is thus obtained. 

The next advance was to enable the transmitter and 
receiver to be varied rapidly through a large range of 
frequencies so that the range of frequencies refleCted by 
each layer can be .determined at any time. From the 
frequency which penetrates a layer, the ionisation deitsity 
can be deduced. In the earlier apparatus, the frequency 
change was by steps, but in the latest equipment it takes 
place continuously and automatically. Incidentally, the 
records obained give direct information as to the best 
frequencies for transmission at given times. 

A further advance, in this case an original development, 
is a reeeiving system which combines most of the merits 
of the frequency-change and · pulse methods. In this 
system, each echo produces on the cathode-ray tube screen 
an . . ellipse which indicates the intensity and state of 
polarisation, including the sense of rotation. The ap­
paratu3 now in use is therefore capable of giving very 
cqmprehensive data on ionospheric conditions. 

The examination of data obtained has . already led to 
important deductions concerning the constitution of, and 
conditions in, the ionosphere. Further, the information 
obtained from the I'adio ··work has enabled order to be 
found in what hitherto appeared to be conflicting results 
from other sources of evidence such as meteor trails, 
aurorae, and luminous night clouds. The results of these 

.considerations have been embodied in a paper read before 
the Royal Society in London (see Proc. Roy. Soc. A., 154; 
755, 1936). A further paper embracing more recent results 
is in preparation. 

Briefly, the work done to date has led to the following 
fi~1dings:-

·The . F· region of the ionosphere is found to be at tem­
peratures of the order of ·1,000 deg. C. These high tem­
peratures exist both in summer and winter, although 
during winter nights a limited amount of cooling occurs. 

The high temperatures thus found are attributed mainly 
to the absorption of solar ultra-violet light by ozone 
which is present in a concentration of about 1 in iO ooo: 
The · cooling occurring on a winter .. night is attributed to 
radiation by water vapor in :~ concentration of 1 in 6,000. 

The atmosphere is found to be almost completely mixed 
at the level of the ionosphei·e, and consists mainly of 
molecular nitrogen al'td atomic oxygen. 

It is found that the free electrons in the ionosphere dis­
appear by attachment to neutral oxygen particles very 
quickly, so that none would be present a few minutes 
after sunset but for the presence of a counterbalancing 
detaching agent. This agency is found to be the energy 
oi recombining into molecular oxygen. The high energy 
electrons thus liberated are able to excite the green line 
spectrum of the night sky. 'l'hese views are supported by 
consideration of Lord Rayleigh'.s mea'surements of the 
absolute intensity of . the green line, and of its seasonal 
and diurnal variations, which follow closely the corres­
ponding variations of ionisation in the F region. 

Consideration of the temperatures below the 100 kms. 
level shows a maximum temperature of 175 deg. C. at 
60 kms., and a minimum of minus 113 deg. C. at 82 kms. 
The low temperature at this level, in conjunction with 
the presence of water vapour, permits the separation of 
ice crystals, thus giving rise to luminous night clouds . 

The ionisation densities in the E and F regions are 
found to correlate directly, and the height of the F region 
indirectly, with the barometric pressure at the ground. 
This correlation is attributed to the temperature changes 
occasioned by changes in ozone concentration. 

In addition to the direct work of the Board's officers, 
some useful combined work with kindred branches of 
the Univ'ersity of Sydney has resulted. The assistance 
of Professor V. A. Bailey, of the Department of Physics, 
)Vas 11\ent~on~d in. the. JlreviO\lS report, pai'ticularly in 
connection with his paper on the influence of electric 
waves en the ionosphere and the Luxemburg effect. 

Mr. Godfrey, in collaboration with Mr. W. L. Price, of 
the Sydney Technical College, folloWing up a line sug­
gested by Dr. Martyn, has developed some interesting 
mathematical resillts concerning temperatures in the 
upper atmosphere which he has embodied in a pa:per 
entitled, "Radiation Equilibrium above 200 kilometres in 
the upper atmosphere," which he presented to the Con­
ference of Australian physicists which met in Sydney in 
May, 1936. Following on some work of the Board's 
officers, Mr. R. N. Morse has developed a · new method 
of investigating transient phenomena in electrical circuits. 

A good deal of special auxiliary a:pparaturs has .beetl. 
developed in the course of . tlie year's work, e.g. , · 

A temperature-compensated low-frequency oscillator 
of very good frequency stability. 

A roew type of harmonic analyser. 
A new type of calibrator for C.R.O. time scales. 
Thyratron time bases. 

Work on Atmospherics 
The close connection found between moving sources 

~Jf atmospherics and cold fronts over the Australian Bight 
m the summer of 1934-5 suggested a continuation of the 
work, to determine the . value of atmospherics direction­
finders for weather forecasting, especially for south­
eastern Australia. The Commonwealth Weather Bureau 
has kirdly agreed to co-operate in this work and the 
joint programme has beun in operation sine~ August, 
1935. It is proposed to continue it for one year from 
that d<<.te. 

A narrow-sector directional recorder has been installed 
at Hobart and has been in operation since" O'ctober, 1935. 
Furthel· adjustments have been made to the \Vatheroo 
and Canberra recorders, BO that it is now possible to 
locate most of the major sources of atmospherics over 
the Australian Bight, south-t:astern Australia, and the 
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Tasman Sea over the whole 24 hours. (Cathode-ray 
direction-find(ers, at Laverton and Canberra, •are still 
operated in the daytime.) The meteorological analysis 
is carried out entirely by the ''reather Bureau. 

In contrast to the previous spring and summer, few 
source~; were observed in the Australian Bight, and few 
of these persisted more than 24 hours and moved across 
south-east Australia. It thus appears that during the 
year under review th e majority of cold fronts over the 
Australian Right were unaccompanied by (sea) thunder­
storms, so that the number of occasions when information 
uf possible use for forecasting was obtained was small. 
More sources were observed over the Tasman Sea, which 
Hllggests that the method may on occasions be of more 
value for New Zealand weather forecasling. 

In assessing the usefulness of the method for forecast­
ing, it is even more important to k1tow what percentage 
of sea sources are associated with well-marked fronts. 
An entirely suitable criterion of "association" is lacking, 
but, judging from proximity (allowing for errors in loca· 
tion). between 50 and 60 per cent. of sea sources appear 
to he associated with well-marked fronts, mostly cold 
frOiit's , for the Australian Right and Tasman Sea south of 
30 deg. S. The analysis of some earlier data has shown 
that the percentage is considerably lower for more 
northerly sea areas. Final conclusions have not yet been 
reached. 

A!wther aspect of this investigation is the possibility 
of thunderstorm warnings to aircraft, particularly on air 
routes over sea. On a few occasions, it has been possible 
to communicate useful information to Essendon (Mel­
bourne) aerodrome regarding the location of thunder­
storms near air routes. This information has always been 
derived from cathode-ray direction-finders, and it would 
appear that the most promising application of the method 
is in the use of cathode-ray direction-finders for the com­
bined purpose of locating the position of the aeroplane 
and of thunderstorms. 

An investigation has been commenced with the object 
of determining the total energy radiated (in the "radio" 
portion of the spectrum) by the average lightning flash. 
The nE.cessary apparatus is still under construction and 
involv~s the putting together of a special amplifier to 
give constant amplification over a very wide range of 
fret1uencies. In addition to the total e1l.ergy radiated, it 
is hoped to obtain some additional information regarding 
the wave-form .of atmospheries, ou which subject some 
diserepancies appear to exist between the results of 
previom' investigations. 

Publications 

The following publications have been made during the 
past YE:ar as a result of the investigations carried out 
by the officers of the Board and by independent in­
vestigators who have been closely associated with these 
officers. 

h) Publications of the Council for Scientific am! In­
dustria! Rese<trch. 

1. Bulletin !.15.- "Radio Research Board : lteport No. 9." 
(1) "A Study of the Magneto-Ionic Theory of vVave Pro­
pagation _by Means of Conformal Representation," by 
V. A. Bailey, M.A., D.Phil. , F.Inst.P. (2) "Disperson 
and AbE.orption Curves for Radio Wave Propagation in 
the Ionosphere Acc01·ding to the Magneto-Ionic Theory," 
by D. F. Martyn, Ph.D., A.R.C.Sc., F.Inst.P. (3) "A Tem­
perature-Compensated Dynatron Oscillator of High 
Frequency Stability,' ' by J H, Piddington. B .Sc ., B.E . 

( 4) "The Amplification of Programme Transients in Rauio 
Receivers," by Geoffrey Builder, Ph.D., F.Inst.P. (5) "A 
Multi-Range, Push-Pull, Thermionic Voltmeter," by 
Geoffrey Builder, Ph.D., F.lnst.P. (6) "The Graphical 
Solution of Simple Parallel-Tuned Circuits," by Geoffrey 
Builder, Ph.D., F.Inst.P. (7) "An Electrical Harmonic 
Analyser of the Fundamental Suppression Type," by J. H. 
Piddington, B.Sc., B.E. 

2.- Bulletin 100- "Radio Research Board : Report No. 
10." (1) "A Directional Recorder for Atmospherics," hY 
W. J. Wark. lVI.Sc., R. W . Boswell, M.Sc., and H. C. 
\Vei.Jster, Ph.D., F.Inst.P. (2) "Observations of Atmos­
pherics with a Narrow Sector Directional Recorder at 
Ca!Iberra," by G. H. Munro, M.Sc., A.M.I.E.E., vV. J. 'Vark, 
M.Sc., and A. J. Higgs, B.Sc. (3) "Characteristics and 
Distribution of Sources of Atmospherics," by G. H. Munro, 
M.Sc., A.M.I.E.E., W. J. Wark, M.Sc., and A. J. Higgs, 
B.Sc. ( 4) "Sources of Atmospherics Over the Tasman 
Sea," by R. vV. Boswell, M.Sc. ' 

(b) Other Publications 

1. "Interaction of Radio Waves, " by V. A . Bailey, M.A., 
D.Phil., and D. F. Martyn, Ph.D., A.A.C.Sc. Nature, 135, 
58:5, 1935. 

2. "A Receiver Discriminating between Right- and Left­
handed Circt\.larly Polarised 'Vireless Waves,'' . by 0 . 0. 
Pulley, Ph.D., B.E. Phys. Soc. 47, 1098, 1935. 

3. "Modulation Frequency-Change Technique for lana-
spheric Measurements," by Geoffrey Builder, Ph.D., 
F.Inst.F., and A. L. Green, Ph.D. Phys. Soc. (6), 47, 1925. 

4. "The Delineation of Selectivity Curves," by W G. 
Gordon, B.Sc., Rad. Rev., Nov., 1935. 

5. "Aircraft Radio Communication and Navigation," by 
H. B. 'Vood, B.Sc., B.E., Rad. Rev., Sept., 1935. 

6 "Design .of a Simple Linear Time-Base for the 
Cathode Ray Oscillograph,'' by 0. 0. Pulley, Ph.D., B.E., 
and A. H. Mutton, Rad. Rev., November, 1935. 

7. "Wireless Direction-Finding and its Application," by 
G. H. Munro, M.Sc., A.M.I.E.E., Australasian Engineer, 
August, 1925. 

8. "The Ionosphere and its Influence upon the Propa­
gation of Radio Waves," by J. P. V. Madsen, B.E., D.Sc., 
Macrossan Lectures, University of Queensland, 1935. 
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m a thorough test of the possible value of the Board's 
atmospheric work from a meteorological point of view . 
This work is still in progress. 

" 

1937 RADIO TRADE ANNUAL OF AUSTRALIA 37 

Commonwealth & State Taxes 
COMMONWEALTH INCOME 

TAX.· 
Income of year ended 30-6-'34 (or 

substituted accounting period) . 
EXEMPTIONS. 

Personal Exertion:-£ 250, dimin­
ishing at the rate of £ 1 for every £ 2 
by which th.e income exceeds £250, 
and disappearing at £750. The de­
duction is allowed first against pro­
perty income. 

Property:-£ 200, diminishing at 
the rate of £1 for every £ 2 by which 
the income exeeeds £200, and disa])­
pearing at £600. 

The above exemption is not allowed 
to absentees or companies. 

RATES OF TAX. 
First Schedule. 

Personal Exertion:-85% 
plus 1/160d. for .each £ of 
income up to £6 ,900. 

Example:-Taxable incomes 
the rate is therefore~ 

85 (3 + 240) = 3.825d. 

100 160 

of 3d. 
taxable 

£240, 

and the tax £240 X 3.825 = £3 16s. 
6d. 

\Vhen the taxable income exceeds 
£6,900 all in excess of that amount 
is· taxed at a rate of 76.5d. in the £. 

Example:--Taxable income, £7,700 
85 6900 

Tax is £6900 @ - (3 +- =39.20625= 
100 160 £ 1127 3 7 

£800 @ 76.5d . 
255 0 0 

Total £7700 
£1382 3 7 

SECOND SCHEDULE. 
Property : - If taxa hie income does 

not exceed £500. 1d. 
3d.+-

100 
for each £ of taxable income. 

Example :-Taxable income, £250. 
250d. 

Rate = 3d. + -- = 5~d. 
100 

If the taxable income exceeds £500, 
but does not exceed £1,500-

14d. 
1d.+-

1000 
for each £ of taxable income. 

Example :-Taxable income £1,000. 
Rate = 15d. 

If the taxable income exceeds 
£1,500, but does not exceed £3.700-

23d. 
Hd.+--

2000 
for each £ of taxable income. 

If the taxable income exceeds 
£3,700, rate of tax on the first 
£3 ,700 is as above, viz:-

3700 X 23 

2000 
on each £ in excess of £3.700 tht> 
rate is 90d, 

For hoth personal exertion and pro­
perty the rate is that appropriate to 
the average taxable income of not 
more than 5 years. 

SPECIAL TAX. 
Subject to an exemption of £250 

allowed to "Residents," there is a 
special tax of 6% payable upon the 
net income derived from:-

(a) Property. 
(h) Interest, dividends, rents or 

royalties whether derived from 
personal exertion or property. 

'Vhen a company pays such tax up­
on any ineome which is subsequently 
distributed to a shareholder, the 
sharheholder is not liable for SJWc.ial 
tax in respect thereof. 

Example:-
(1) Nil payable upon £250 quoted 

in first example of Second 
Schedule. 

( 2) Net income from property 
£1,000. 

Tax.--Onlinary Property, 
1,000 @ 15d. £62 10 0 

Special tax, 
750 @ 12d . 37 10 0 

£100 0 0 

THIRD SCHEDULE. 
I nco me partly from Personal Exertion 

and Property Income. 
The rate for each class of taxable 

income would be the appropriate rate 
applicable to the total of the two 
classes of taxable income. 
Example:-

Taxable Personal Exertion 
Income . . . . . . 

Taxable Pmpert.y Income . . 
£2:>0 

300 

£550 

The £250 Taxable Personal Exer­
tion income is taxable at the rate ap­
propriate to a Personal Exertion in­
come of £550, similarly the £ 300 
Taxable Property income is taxable 
at the rate appropriate to a Property 
income of £ 550. 

FOURTH SCHEDULE. 
Rate of Tax Payable by a Trustee. 
For every £ 1 of the taxable in­

come in respect of which a Trustee is 
liable to be separately assessed, and 
to pay tax, the rate of tax shall be 
the rate which would be payable 
under the First, Second, or Third 
Schedules, as the case requires if one 
individual were liable to be separately 
assessed and to pay tax on that tax· 
able income. 

FIFTH SCHEDULE. 
Rates of Tax Payable by a Company. 
(a) Subject to the Fourth Schedule, 

for every pound of the taxable in­
come of a Company, the rate of 
tax shall lle 12 P.ence, 

(b) For every pound of interest paid 
or credited by the Company to 
any person who is an absentee 
in respect of debentures of the 
Company or on money lodged at 
interest with the Company by 
such person, the rate of tax shall 
be 12 pence. 

SIXTH SCHEDULE. 
Rate of Tax Payable by an lndividu· 

ally Owned Partnership. 
Individually owned partnerships other 
than Trusts which are partnerships. 
For every poun.d of the taxable in­

come of an individually owned part­
ne~·shiJ). the rate of tax shall he deter· 
mined as follows: -
( a) From the total amount of tax 

which would he l)ayahle by the 
member specified under sub-sec­
tion (2) of section twenty-nine of 
the Income Tax Assessment Act, 
1922-1934, if the taxable income 
of the partnership were added to 
his own taxable income, subtract. 
the amount of tax actually PaY­
able hy him in respect of his o'vn 
taxable income; and · 

(b) Divide the amount obtained by 
the application of the last preced­
ing paragraph by the number of 
pounds in the taxable income of 
the partnership. 

Trusts which are individually owned 
partnerships. 

For every pound of the taxable in­
come of a trust which is an individu­
ally owned partnership, the rate of 
tax shall be determined as follows:-
(a) From the amount of tax which 

would be payable by the person 
by whom the trust was created 
if the taxable income of the part­
nership were added to his own 
taxable income, subtract the 
amount of tax actually payable by 
him in respect of his own taxable 
income; and 

(b) Divide the amount obtained by 
the application of the last pre­
ceding paragraph by the number 
of pounds in the taxable income 
of the partnership. 

SEVENTH SCHEDULE. 
Rate of Tax Payable by a Severally 

Owned Partnership. 
For every pound of the taxable in­

come of a severally owned partner­
ship, the rate of tax shall be deter­
mined as follows:-
(a) Compute the total of the amounts 

of tax that would be payable by 
the several members specified 
under sub-section (2) of section 
twenty-nine of the Income Tax 
Assessment Act, 1922-1934, if the 
severally owned partnership were 
a partnership (other than a sev~r­
ally owned partnership) between 
those memhers with equal in­
terests ; 
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(b) from the total tax obtained by the 

application of the last preceding 
paragraph subtract the total of 
the amounts ,of tax actually pay­
able by those several members on 
their own taxable incomes; and 

(c) Divide the difference obtained by 
the application of the last preced­
ing paragraph by the number of 
pounds in the taxable income of 
the partnership. 

COMMONWEALTH EST ATE 
DUTY. 

Upon Estates of 'Deceased persons: . 
Under .£ 1,000, .exempt. 
From £1,001 to £2,000, 1 %. 
Over £2,000, 1% with an additional 

one-fifth% for every £ 1,000 or part of 
£1,000 above that amount, maximum 
duty 15%. 

A rebate of six shillings and eight­
pence % allowed on the portion of the 
Estate bequeathed to widow, children, 
or grand-children of the deceased. 

Consolidated and Inscribed Stock 
(3~ and 4%) are accepted at face value 
for the payment of these Duties; In­
terest . upon the Bonds or Inscribed 
Stock is allowed up to the due date 
of such Duties, or date of payment, 
which ever is the earlier. · 

STATE INCOME AND LAND 
TAXES. 

QUEENSLAND.-INCOME TAX. 
'Vhen net income of a taxpayer 

domiciled in Queensland does not ex­
ceed £640, an allowance is made of 
£60 for each child under 16 years 
and each invalid child, and £ 72 for 
wife. In the case of a widower, £72 
for any female relative who may re­
side with him for the purpose of car­
ing for . any child under 16 or invalid 
child. £. 60 for mother if she resides 
in Queensland and is wholly main­
tairied by taxpayer. A further allow­
ance up to £50 for expenses actually 
incurred in education of each child 
under 16 years of age where it is 
proved to the satisfaction of the Com­
missioner that suitable educational 
facilities are not provided by the State 
within reasonable daily travelling dist­
tance of the place of residence 
of the taxpayer. Medical expenses 
are allowed when net income does not 
exceed £ 900, including dividends. 

The ariwunt of £150 (statutory ex­
emption) shall be exempt when in­
come does not exceed £253. When 
the income is £254 the exemption is 
£149, and the exemption is reduced 
by £ 1 for each four pounds of income 
in excess of £254, ·but no exemption 
is , allowed on net incomes of £ 85'0 
or over. 

The allowance for dependents di­
minishes: --:-If the net income exceeds 
£640, the allowance of £60 diminish 
by £ 1 for every six pounds by which 
the income exceeds £640, and £ 1 in 
each five pounds in respect of .the 
£72 for· dependents by which his In· 
come exceeds £640. The aHowance 

is further redi1ced by the amotmt of 
any net income whatsoever of which 
the dependent is in receipt. 

Personal Exertion:-For each £ up 
to £ 8.,000, sixpence plus as many. 
times 6/1000d. as there are pounds 
in the income, Over £8,000, fifty­
four pence for the first £8,000, and 
sixty pence in £ on remainder: 

Income from Property, and all In­
comes of Absentees:-For each £up 
to £3,000, one shilling 'plus as many 
times 4/1000d. as there are pounds in 
the income. From £3,000 to £8,000, 
sixpence plus as m ·any times 6/1000d. 
as there are pounds in the ilicome. 
Over £8,000, fifty-four pence for the 
first £8,000 ,and sixty pence in £ on 
rethainder. · · 

Companies, not being puhlic utility 
or monopoly companies, or foreign 
companies, as prescribed in the Act: 

If profits do not exceed 6 per cent.-
21 pence in £. · 

G per cent to 7 per cent.-24 
pence in £. 

7 pel' cent. to 8 per cent.-27 
pence in £ . 

8 per cent. to 9 per cent.-30 · 
pence in £. · 

9 per cent to 10 per cent.-33 
pence in £ ., . 

Increasing 3d. ·in £ for each addi­
tiona! 1 per cent. up to 19 per cent., 
which is 60 pence in £. 

Exceeding 19 per cent., which is 60 
pence in £. 

Public Utility or Monopoly Com-. 
panies:- . 

If profits · do not exceed 6 per cent.-
21 pence in £. 

6 per cent. to 7 per cent.-27 
pence in £. 

7 per cent. to 8 per cent.-33 
pence in the £. 

8 per cent. to 9 per cent.-39 
pence in £. 

9 per cent. to 10 per cent:-45 
pence in £. 

Increasing sixpence in £ for each 
additional 1 per cent up to 16 per 
cent., which is 81 pence in · £. Ex­
ceeding 16 per cent.-87 pence in £. 

Foreign Companies (not being 
Public Utility Companies or 1\1:onopoly 
Companies) under sections 14, 1G and 
17 of the Act, viz., Fire, Accident, 
Fidelity, Guarantee, or Marine Insur­
ance Co., assessed on 25 per cent. of 
the Premiums.-39 pence in £. Bank­
ing Companies.-48 pence in £. 

Mutual Life Assurance Companies, 
where all profits are divided amongst 
Policy Holders.-28d. in £ of taxable 
income. Life Assurance Companies 
in which both Policy Holders and 
Shareholders participate in profits . ..:_ 
(a) 28d. in £ on so much of the tax­
able income as bears the same pro­
portion of the taxable income as tl+e 
profits divided for the same year 
among Policy Holders bear ' to the 
total profits of the Company; (b) on 
rem.ainder . of taxable income, 39d. In 
£ . 

Super Tax.-20 per cent. A person 
who derives nis income from sources 

in Queensland during- part only of the 
year whose taxable income does not 
exceed £250, is not liable to pay any 
super tax . 

Additional Tax (except Absentees 
and Companies):'- · 
Taxable Income: £780 to £849 15% 

850 " 899 16% 
900 " 949 18% 
950 " 999 20% 

, , 1000 and over 2n% 
Additional Tax (Absentees): 2H% . 
Lotteries 5 per cent. of selling price 

of tickets with a minimum of 3d. 
QUEENSLAND UNEMPLOYED 

RELIEF TAX. 
Income from Employment up to 

£78 p,a., exempt. £78 to £ 104, 2d. 
in£; £104 to £208, 5d. in£; 
£208 to £499, 8d. in ' £ ; exceeds' 
£499, 11d. in £. Other -income, aver­
age rate:-Up to £104, 2!d. in £; 
£ 104 to £208, 5!d. in £; £208 to 
£ 499, S~cl. in £ ; exceeds £499, 11~cl. 
in £. 

IV'here total taxable income of any 
person (not being a company or ab· 
sentee) does not exceed £78 p.a., ex­
empt. 

Super Tax :-On taxable value up 
to £2,499, nil; £2,500 to £2,999, 1d. 
in £; £3,000 to £3,999, Hd. in £; 
£4,000 and over, 2d. in £. 

Mutual Life Assuraiice Society.-On 
taxable value up to £2,499, nil ; 
£2,500 and over, 1d. in £. 

NEW SOUTH WALES.-INCOME 
TAX. 

For the year ended 30th June, 1935 
(or substituted accounting period). 

Exemptions: ·- Resident persons, 
£250, less £1 for every £8 by which 
net income exceeds £250. 

Non-Resident persons.-£50, less 
£1 for every £8 by which net income 
exceeds £50. Minimum tax, 10/-. 

Companies.-NiL 
FIRST SCHEDULE. 

Rates of Tax. 
Personal Exertion: -Taxable incomes 
up to £7,000:-

85 

100 

7 plus pence. ( 
Taxab.le income ) 

250 
Taxable- incomes exceeding · £7,000: 

85 
£7,000 @ - X 35 pence. 

100 
85 

Balance @ - X 60 pence. 
100 

Example:-Taxable income £1,000. 
85 

Rate--
100 

( 7 plus 1000 ) pence = 9.35 pence. 
250 

£1,000 X 9.35 in . £ = · £38 19 2 
amount of tax. 

SECOND SCHEDULE. 
Property: -Taxable incomes up to 

£5,500:-
85 

100 

'· 
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N.S.W. INCOME TAX ·(Continued.) 

( 
Taxable income ) 

9 plus . pence. 
500 

Taxable incomes exceeding £ 5,500: 
85 

£ 5,500 @ -- X 42 pence. 
100 

85 
Balance @ -- X 60 pence. 

100 

Example :-Taxable income £1,000: 
85 

Rate-
100 

( 
1000 X 3 ) 

9 plus-----
500 

£1,000 X 12.75 in 
amount of tax. 

=12.75 pence. 

£ = £53/2/6 

THIRD SCHEDULE. 

Incomes derived partly from per­
sonal exertion and partly from pro· 
perty. 

The two amounts are added to­
gether and each portion is charged 
with the rate payable on the gross 
amount. 

Example:-Taxable income £1,000, 
consisting of £500 personal exertion 
and £500 property:-

£500 @ 9.35 in £ = £19 9 7 
£500 @ 12.75 in £ = £26 11 3 

Amount of tax . . . . £46 0 10 

FOURTH SCHEDULE. 

Rate of tax payable by a Trustee:­
For every £ of taxable income for 
which a trustee is liable to be sep­
arately assessed, the rate shall be that 
payable under First, Second and Third 
Schedules, as the case requires if one 
individual were liable to be separtely 
assessed. • 

FIFTH SCHEDULE. 

(1) On the Taxable income of a 
company registered in N.S.W., the 
undernoted rates:-
Up to £500 ........ 1/9 in£ 
Exceeds £500 up to £ 1000 . 1/10 , 

£1000 £1500 . 1/11 " 
£1500 " £2000 . 2/­
£2000 " £2500 2/1 " 
£2500 " £3000 . 2/2 " 
£3000 " £3500 2/3 
£3500 " £4000 2/4 " 
£4000 " £4500 . 2/5 " 
4500 and over . . . . 2/6 , 

(2) Mutual Life Assurance Com­
pany, 1/6 in £. 

(3) Life Assurance Company (other 
than mutual company) upon the pro­
fits of life assurance business distri­
buted to shareholders, 1/6 in £ . Upon 
remainder of profits, 2/6 in £ . 

( 4) Company not registered in New 
South Wales, 2/6 in £ on the whole 
of taxable income. 

(5) In addition to any other In­
come Tax payable by it, a company 

shall also pay 1/6 in £ or interest 
paid or credited hy the company to 
any non-resident person or foreign 
company on debentures used in the 
State or money lodged at interest with 
the company in the State. 

ENTERTAINMENT TAX. 

Admission.-1/6~ to 1/1H, ~d .. ; 
2/-, 1d.; 2/0~ to 2/6 , Hd.; and ~d. for 
each 6d. thereafter. 

SPECIAL INCOME AND WAGES 
TAX. 

(As from 1st January; 1936). 

On Salaries, \Vages, Commission, 
etc. Employers are required to de­
duct tax from all employees of £2 
or more per week. ,(Board and Lodg­
ings to he included as £ 1 per week) . 

£2 0 0 to £2 10 0 6d. 
2 10 1 3 0 0 9d. 
3 0 1 3 10 0 1/3 
3 10 1 3 12 5 1/6 
3 12 6 3 14 11 1/7 
3 15 0 3 17 5 1/8 
3 17 6 3 19 11 1/9 
4 0 0 4 1 11 1/11 
4 2 0 4 3 11 2/-
4 4 0 4 5 11 2/2 
4 6 0 4 7 11 2/3 
4 s· o 4 9 11 2/5 
4 10 0 4 11 11 2/6 
4 12 0 4 13 11 2/8 
4 14 0 4 15 11 2/9 
4 16 0 4 17 11 2/11 
4 18 0 4 19 11 3/-
5 0 0 . ' ..... ' 3/2 

and one penny extra for each addi­
tional 2/- thereafter. 

IV'here employees are paid other 
than weekly the rate is:-

(a) Fortnightly, £4 to £5, tax 1/-. 

(b) Fortnightly, £5/0/1 to £6, tax 
1/6 etc. 

SPECIAL INCOME TAX. 

Resident.-On incomes from all 
sources other than (1) Income from 
employment; (2) from Australian Con­
solidated Loans; (3) From a busi­
ness outside New South \Vales (not 
shareholders' dividends). 

Non-Resident.- On incomes from all 
sources in New South ·wales other 
than income from employment. 

By a Reciprocal Agreement with 
Victorian Government, residents of 
Victoria are not assessable upon in­
come derived from N.S.W. 

Exemption :-No tax is payable by 
a person, otheT than a company, resi­
dent in N.S.W., whose total income 
from all sources is £100 or less. No 
exemption allowed when total exceeds 
£100. 

On the first 
£100 of Net On the On- the 

Assessable Second Balance 
Income £100 ' 

(a) £101 to £156 . Hd in £ 8d in £ 
(b) £157 to £200 . 5d , 8d. , 
(c) £201 to £250 . 5~d , 8d. , lOd in£ 
(d) Exceeding £251 6d. Scl. , 10d , 

VICTORIA.-ORDINARY INCOME 
TAX. 

Individuals.--The minimmn income · 
subject to tax is £201. £200 deduc­
tion is allowed upon individual in­
comes between £201 and £500, after 
which it diminishes at the rate of £4 
for every £1 above £500, finally dis­
appearing at £550. No deduction is 
allowed to companies. 

Personal exertion, not exceeding 
£500, 6d.; property, 12d. in the £. 
Exceeding £500:-First £500-Per­
sonal exertion, 7d.; property, .14d. in . 
the £; second £ 500-Personal exer· 
tion, 8d.; property, 16d. in the ·£; 
third £ 500-Personal exertion, 9d.; 
property, 18d. in the £; balance over 
£ 1,500-Personal exertion, 10d.; pro­
perty, 20d. The ab.ove rates are sub­
ject to a Super Tax of H per cent. 

Additional Tax.,--:_Where the income 
exceeds £800, whether from Personal 
Exertion or from P1;operty, or from 
Personal Exertion and Property com· 
bined:-
£ 801 to £1,000 10%additionaL 
£1,001 to £1,250 12~% 
£1,251 to £2,200 15% 
£2,201 to £5,000 20% 
£5,001 upwards 25% 
Special Income Tax:-
£ 101 to £1,000 per £100 6/--
1,001 " 1,250 7/-
1,251 " . 1,7.50 8/-
1,751 " 2,000 9/-
2,001 " 2,500 11/-
0ver 2,500 , 12/6 

Companies.-22.575 pence in every 
£1 of taxable income. (Mutual Life 
Assurance Companies, 1/- in £ 1 on 
Life Assurance business). 

SOUTH AUSTRALIA.-INCOME 
TAX. 

Exemption, £100, diminishing £1 
for every £9 by which the net income 
exceeds £ 100, plus £30 for wife and 
£ 30 for each dependent child or 
grand-child under 16. The wife and 
child deductions are not allowable if 
the net income exceeds £650. Wife 
who wholly maintains her husband, 
£30, provided the husband is not in 
receipt of ' income of £50 or over. No 
exemption to companies and ab­
sentees. 

Widow with one or more dependent 
children .under 16 is allowed exemp­
tion of £200. 

A widower, whose income is under 
£650 and has one or more dependent 
children under 16 years, may claim 
£ 30 as if his wife were living. 

An unmarried taxpayer, whose in­
come is under £650, and who wholly 
or mainly supports a parent or bro­
ther or sister under 16 years, is 
allowed deduction of £30 inrespect of 
each dependent. 

Personal Exertion.-(Except income 
of Unmarried Adults) up to £1,000, 
eighteen pence plus two one-thous, 
andths of a penny for the 'first £, in­
creasing by two one-thousandths of a 
penny for each additional £. 

From £1,000 to £7,000, twenty 
pence, plus six one-thousandths !Jf a 
penny in £ for that portion exceed­
ing £1,000. 
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S.A. INCOME TAX 
(Continued.) 

Exceeding £7,000, fifty-six pence in 
£ . 

Unmarried Adults (other than re­
turned soldiers, army nurses and 
widowers with children) .-Up to 
£1,000, twenty-seven pence in £. 
From £1,000 to £7,000, twenty-seven 
pence, plus six one-thousandths of a 
penny in £ for that portion in excess 
of £1,000. 

Exceeding £7,000, sixty-three pence 
in £ . 

Property Income (except incomes 
of Unmarried Adults).- Up to £1,000, 
twenty-seven pence in £. From 
£1,000 to £7,000, twenty-seven pence 
llh\S six one-thousandths of a · penny 
in 1; for that portion in excess of 
£1,000. 

FJxceeding £7,000 , sixty-three pence 
in £. 

Unmarried Adults (other than re­
turned soldiers, army nurses and 
widowers with children).-Up to 
£ 1,000, thirty-two pence in £. From 
£1,000 to £7,000, thirty-two pence, 
plus six one-thousandths of a penny 
for that portion in excess of £1,000. 
Exceeding £7,000, sixty-eight pence 
in £. 

In the 1934 Act it is provided that 
where an unmarried adult person 
(other than a returned soldier, army 
nurse, or widower with children) 
resident in the State had a parent, 
or a brother or sister under sixteen 
year!! of age at the commencement of 
the period for which the income is 
computed wholly or mainly dependent 
upon his earnings during the whole 
of that period, the rates of tax on 
income derived by him from personal 
exertion shall in all circumstances he 
less by sixpence in the pound than 
the rates fixed fm• an unmanied adult 
person. This provision applies to in­
come derived in the year ended 30th 
.June, 1934. 

In the 1935 Act it is provided that 
where an unmarried adult person 
(other than a returned soldier, army 
nurse, or widower with children) 
resident in the State had a parent, 
or a brother or sister under sixteen 
years of age at the commencement of 
the period for which the income is 
computed, wholly or mainly depend­
ent upon his earnings during the 
whole of that period, the rates of tax 
on income derived by him from per­
sonal exertion shall be- at the same 
rates as those fixed for a married 
person. 

Composite )Incomes (whether de­
rived by an unmarried or married tax­
payer).-vVhere income is derived 
paltly from Personal Exertion and 
partly from Property, the rates applic­
able to the total income are applied 
to the amounts of Personal Exertion 
and Property Incon1e respectively. 
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Sixpenny Dividends Tax.- Dividends 
received by any person ordinarily 
resident in South Australia from any 
company, whether registered in South 
Australia or not, and whether such 
diviQ.ends arise or accrue in or are 
derived from the State or not, are 
taxed at the rate of 6d. in £ if re­
ceived during the years 30th .June, 
1931, 30th June, 1932, 30th June, 1933, 
or 30th June, 1934. 

Taxation of Dividends.-The 1935 
Act provides that in computing the 
taxable amount of income of a share­
holder in a company (whether the 
company is incorporated in the State 
or not) there shall, if the share­
holder is ordinarily resident in the 
State, be included dividends paid to 
him by the company out of profits 
derived by it from any source. The 
1935 Act also provides that a share­
holder shall he entitled to a r e)late 
in his assessment of the amount ob­
tained by applying to that part of 
the dividends which is included in 
the taxable amount of his incoine a 
rate equivalent to: -

(a) The rate of tax payable by him 
on income consisting of the produce 
of property; or 

(b) The rate of tax payahle by 
companies, for the year during which 
the shareholder is liable to be assess­
ed, whichever is the less. 

Income Tax on Companies, includ­
ing Life Asurance Companies.-The 
Taxation Act, 1935, enacts that the 
income tax on income derived by a 
company shall be at the rate of two 
shillings on each pound of the tax­
able amount of that income. 

A company is not allowed the ex­
emption of £100. 

Minimum tax payable by any t ax­
llayer, £1. 
WESTERN AUSTRALIA.-INCOME 

TAX 
'l'he rate is a graduated one. Up 

to £100 chargeable it is 2d . in £ ' 
increasing by .007 of a penny up to a 
maximum of 4/ in £. Inconies of 
£6,672 and upwards ;tre 4/- in £, 
minimum tax, 2/6. These rates are 
subject to 20 per cent. rebate. 

Exemptions.-\Vhen taxpayer is 
married or has a dependent, £200 
less £ 2 for every £ by which net 
income exceeds £200. If single, £100 
less £2 for every £ by which net 
income exceeds £ 100. 

Any male person over 65 years, or 
female over 60 years, whose income 
does not exceed £250 per year. 

vVhere a single person contributes 
a t least £26 a year towards the sup­
port of a dependent, he is allowed 
the general exemption of £200. If 
he has more than one dependent he 
is allowed the actual amount con­
tributed up to £40 (if at least £26 
contributed) for each dependent after 
the first. 

A married person contributing at 
least £26 is also allowed up to £40 
for money actually expended tow~wds 
support of each dependent, 

A person is a dependent when total 
annual income, including contribution 
paid by taxpayer for maintenance is 
less than £ 100, and he resides in 
\Vest Australia. 

£ 62 allowed for each child under 
16 years residing with or dependent 
upon him. 

Travelling expenses from place of 
residence to place where taxpayer 
earns his income allowed up to £15, 
also travelling expenses incurred in 
producing or protecting income. 

Medical expenses incurred, if in­
come chargeable does not exceed 
£350. 

Premiums up to £50 on Life Assm·­
ance of taxpayer, his wife or children . 
Premiums up to £50 for fidelity 
guarantee or bond which taxpayer is 
i'equired to provide for exercise or 
his profession, trade, or employment. 
Rates and Taxes actually paid in \V.A. 
hut not State Income Tax. 

Gifts to charitable institutions, 
parks, reserves, unive1·sity or public 
school, library, art gallery, museum, 
or other institutions, for public edu­
cation , recreation or enjoyment suh­
sidised by the Government provided 
such payment is applied solely to such 
charitable or public purposes. Funds 
for the relief of necessitous persons 
or for constructing, supporting or 
maintaining a public hospital in W .A. 

Repairs to taxpayer's residence up 
to £50. Business losses incurred dur­
ing the three years preceding· the year 
of assessment. Income from mining 
tenements is only taxable after recoup 
of expended capital. 

Absentees are not allowed any 
general exemption, insurance prem­
ium, medical expenses, travelling ex­
penses or deductions for children or 
dependents . 

W .A. Hospital Tax, Hd. in £ . 
DIVIDEND DUTIES 

Companies 1/3 in £ on profits earn­
ed plus 15 per cent. super tax, except 
!Jife Assurance Companies, which are 
taxed upon incomes from interest and 
investments, and are not subject to 
super tax. Insurance companies, 
other than life, pay 2 per cent. of 
gross premium income less re-insur­
ance, plus 15 per cent. super tax. 

Hospital Tax.- Hd. in £ on all 
salaries and wages, business profits, 
property income, earnings and profits 
of companies. Life Insurance Com­
panies, Hd. for every £3/2/6 of 
premiums received. 

Financial Emergency · Tax.-On the 
same lines as Hospital .Tax, but rate 
varies from 4d. to 9d. in £. Insur­
ance Company (not Life) , 6d. for 
every £3/2/6 of premiums received. 

TASMANIA.-INCOME TAX. 
Exemptions.-£ 200 for any married 

person (or widower Ol' widow having 
a child under sixteen years depend­
ent upon him or her) . £125 for any 
unmarried person. 

Deductions.- Any married person (or 
widower or widow having a child 
under sfxteen years dependent upon 
him or her) whose net income did 
110t exceed £ fiOO , £1 for every £ 2 ]ly 
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Tasmanian Income Tax (Cont.) 
whidl the net income was less than 
£500. Any unmarried person whose 
net Income did not exceed £400, £1 
for every £ 6 by which the net income 
was less than £ 400. 

Child Allowance. - From 
amount of income a deduction 
for each child under sixteen 
maintained by taxpayer. 

grost 
of £3~ 
wholly 

Whe1·e the income of any person 
(not being a company) is partly from 
business and partly from property, the 
deduction shall be made from his in­
come from business, and if his income 
from business is insufficient to allow 
him the full benefit of such deduction, 
then the balance of such deduction 
shall be made from his income from 
property (other than dividends upon 
which income tax has been paid) . 

No exemption or deduction is allow­
ed in respect of any prize in any 
lottery authorised by the State of 
Tasmania. 

Rates.- Lotteries : Four shillings 
and threepence in the £ upon the 
amount of prize. Companies: One 
shilling and sixpence in the £ upon 
dividends. All other Incomes.- The 
rates set forth in Schedule. 

Additional tax on profits from manu­
facture or sale of liquor under a 
wholesale or importer's licence 1/- in 
£, but the taxpayer under this sec­
tion shall be entitled to a rebate equal 
to the amount of licence aforesaid. 
SCHEDULE OF "THE INCOME TAX 

ACT, 1934." 
Rate of Tax upon Income from 

Business 
J<'or so much of the taxable amount 

as does not exceed £7,600, the rate 
of tax per pound shall be threepence 
and three eight-hundredths of one 
penny where the taxable amount is 
one pound, and shall increase uni­
'formly with each )increase of one 
pound of the taxable amount by three 
eight-hundredths of one penny. 

Exceeding £7,600, the rate shall be 
sixty pence. 

\Vhere the taxable amount does not 
exceed £7,600, the rate of tax per 
pound may be calculated from the 
following formula:-

R = rate of tax in pence per pound. 
I = taxable income in pounds. 

( 3 ) 
R = ( 3 + - - I ) pence. 

( 800 ) 
RATE OF TAX UPON INCOME 

l<'ROM PROPERTY 
I.·-For incomes of a taxable amount 

not exceeding £546, the rate of tax 
shall be calculated from the following 
formula:-

R = rate of tax in pence per pound. 
I =taxable income in pounds. 

( 1 ) 
R = ( 3 + -- ) pence. 

( 181.07 ) 
11.-For income of a taxable amount 

exceeding £546 , but not exceeding 
£-2,000, the rate of tax shall increase 
continually in a curve of the second 
degree:-

'l'axable amount £546 
600 
700 
800 
900 

1000 
1500 
2000 

pence 
11.713 
i2.768 
14.672 
1!! .512 
18.288 
20.000 
27.600 
33.600 

II I.- From £2,000 to £6,500 the 
rate of tax shall increase eontinually 
in a curve of the third degree :-

Taxable amount £2000 
2500 
3000 
3500 
4000 
4500 
5000 
5500 
6000 
6500 

penee 
33.600 
40.000 
45.300 
49 .600 
!l3 .j)OO 
55 .600 
57.500 
58.000 
59.600 
60.000 

l<'or every pound in excess of £6,500, 
sixty pence. 

Rates of Tax upon Income which is 
partly Income from Business and 
partly Income from Property:-

I.- For every pound of the taxable 
amount of the income from business 
the rate of tax shall be ascertained by 
dividing the total amount of the tax 
that would have been payable under 
this schedule if the total taxable 
amount of the taxpayer has been ex­
clusively income from business, by 
such total taxable amount. 

H.- For every pound of the taxable 
amount of the income from property 
the rate of tax shall be ascertained 
by dividing the total amount of the 
tax that would have been payable 
under this schedule if the total tax­
able amount of the taxpayer had been 
exclusively income from property 
(other than dividends) by such total 
taxable amount. 

The tax in the case of companies is 
at the rate of 1/6 in the £. 

A special tax on all net incomes of 
£52 and upwards other than salary 
or wages is payable as follows: -

(a) Up to £312, 4d. in the £. 
(b) Exceeding £ 312 but not ex­

ceeding £520, 4d. on £312; 5d. on 
balance. 

(c) EKceeding £520 but not ex­
ceeding £1,500. As in (b) up to 
£520, and 9d. in £ on balance. 

(d) Exceeding £1,500. As in (c) 
up to £1 ,500, and 1/ in £1 on bal­
ance. 

Companies are also liable to the 
Special Tax on the same rates. 

\Vages Tax is payable on a weekly 
basis at the same rate as Special Tax, 
but where payment is made at less 
than £ 6 per week, the tax is 1d. for 
each completed 5/ -. 

~ :r. :T: :T: :T: :T: :T: :r. :T: :T: :T: :T: :T: ~ 

P. Keep ~ 
t: . :f 
~Pace =t 
t: :f 
~With ~ 
F. :f 
P. Competition ~ 
F. E xecutive :f 
1-: Retailer :f 
c. ~. r. Technician =t 

~ Serviceman :f 
.: ~ 
Jo: N 0 matter what branch :f 
c.· of the radio or broad- .~ 
r. casting in which you are =t 
c. ~. r. interested, "hot" news and mod- =t 
F. em knowledge are of vital im- ~ 
F. pm·tance to you and wiH always :f 
F. be found in the:- :f 
F. :f 
~ "RADIO RETAILER" :f 
Jo: The business paper of the :f 
F. industry which brings you :f 
c. each week the last minute ~. 
~.· news of the trade. You .~ 
r. cannot be up-to-date or ex- ;t 

F. pect to be efficient without :f 
~ knowing exactly what is :f 
F. happening in the trade, so :f 
F. order the "Radio Retailer," :f 
F. it's the only publication :f 
c. which supplies the trade ~. 
r. news. ;t 

F. :f 
· ~ :f F. "BROADCASTING ~ 
F. BUSINESS" :f 
c. The pulse of the Broadcasting ~. 
r. held-contains helpful informa• =t 
F. tion for Station executives, :f 
c. Spo!1sors, advertising men , etc., ~. 
r. reports on all station activities ;! 
c.· .~ r. and other items of vital interest . ;t 

F. :f 
F. "RADIO REVIEW" :f 
c.· ~. r. A com plctc digest of all tech· ;! 

F. nical developments in the radio :f 
F. world :f 

~ SUBSCRIPTIONS to Box ~ 
~ 3765, G.P.O., SYDNEY ~ 
C• 115/ · per an- !.1• r. -'Radio Retailer" !num, post :1 
c. >tree in Aust. !.1." r. "Broadcasting Busi'ness' ' line. Trade ;'I 
F. J Annual. :f 

110/ - p.a., ~ 
~.· ' 'Radio Review" ~ post free in ;'I 
r. ) Aust. 

F. :f 
,.;,&,: :.&.: :.&: :.a.: :..&.: :.&.: :.a.: :.&.: :.1: :.&.: :.&.: :.&.: :.U 
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Important Australian Statistics 
POPULATION AND VITAL STATISTICS. 

States 
and 

Territories. 
N.S.W. 
Victoria .. 
Queenslftnd . 
South Aust . . 
West Aust ... 
Tas1nania .. 
North. Terr. . 
F.C.T ..... 

Area 
Square 
Miles 
309,432 

87,884 
67>0,!>0'0 
380,070 
975,920 

26,215 
523,620 

940 

Population 
Estimated 30/9/36 

Males 
1,350,836 

n4,130 
515,064 
294,160 
238 ,680 
116,558 

3,628 
5,407 

Females 
1,321,727 

935,266 
468,161 
293,696 
212,513 
113,045 

1,728 
4,540 

Persons 
2,672,563 
1,849,396 

9831,225 
587,856 
451,193 
229 ,603 

5,356 
9,947 

Popn. 
Capital 
Cities 

31 / 12/35 
1,254,780 
1,008,300 

306,154 
31.5,130 
210,365 

60,900 
1,650 
7,700 

TotRl .. 2,974,581 3,438,463 3,350,676 6,789,139 3,164,n9 

ESTIMATED INCREASE OF POPULATION. 
ADJUSTED IN ACCORDANCE WITH THE REVISED 

RESULTS OF THE CENSUS OF THE 30th JUNE, 1933. 
States 1.1.35 1.1.36 

and 1933 1934 1935 to to 
Territories 30.9.35 30.1.36 
N.S.W. . . 21,788 22,684 21,463 13,625 14,897 
Victoria . . 11,092 13,011 5,609 2,302 6,287 
Queensland . . . . 9,934 10,466 11,222 10,557 12,506 
South Australia 3,384 1,617 2,149 841 1,413 
West Austmlia . 3,944 2,346 5,135 4,130 3,448 
Tasmania 1,503 - 663 1,585 -2,883 -3,429 
North. Territory 32 126 147 245 265 
F.C. T. . . . . . . . 689 - 61 127 276 628 

Total . . . . . . 52,366 49,526 47,437 34,859 36,025 
NOTE.-Minus sign (-) denotes decrease. 

WOOL (as in the Grease) PRODUCED. 

N.S.W. (a) 
Victoria 
Queensland 
South Aust. . . 
West Aust. (b) 
Tasmania .. 
North. Terr. . . 

lbs. in 1933 
533,710,404 
170,807' 900 
185,833,546 
75,727,946 
81,307,832 
15,200,000 

35,000 

SEASON ENDED 30th JUNE. 
lbs. in 1934 lbs. in 1935 
486,152,493 496,876,887 
161,146,436 156,761,979 
169,989,516 174,088,413 

79,288,903 77,790,933 
85,118,808 95,836,161 
14,200,000 14,035,000 

35,000 35,000 

lbs. in 1936 
473,800,000 
162,573,452 
170,000,000 
81,000,000 
90,300,000 
14,000,000 

35,000 

Total . . 1,062,622,628 995,931,156 1,015,424,373 991,708,452 
(a) Including F.C.T.; (b) For year ended previous 31st December. 

ESTIMATED GROSS VALUE OF ALL 
PRODUCTION. 

Agricultural . . . . 
Pastoral ....... . 
Dairy, Poultry and 

Bee Farming . . . . 
F!:!rE!stry and Fisheries 
Mmmg ....... . 
Manufacturing (a) 

1931-32 
£'000 

74,489 
61,540 

41,478 
7,703 

13,352 
106,456 

1932-33 
£'000 

75,562 
64,851 

39,622 
8,470 

15,583 
114,136 

1933-34 
£'{)00 

70,731 
95,613 

40,306 
9,605 

17,608 
123,355 

1934-35 
£'00{) 
68,587 
74,556 

44,763 
10,856 
19,949 

137,349 

Total . . . . . . . . 305,018 · 318,224 357,218 356,060 
(a) These amounts differ from those given in the following 

tables, owing to the inclusion in those tables of certain 
products which in this table ar€j included with Dairy Farming 
and Forestry. · 

PRINCIPAL CROPS-AUSTRALIA. 
AREA UNDER CROPS. 

Grain-
Wheat ... . 
Oats ... . 
Maize ... . 

Hay ..... . 
Sugar Cane 
Total area 

all crops .. 
under 

1932-33 
Acres 

15,765,504 
1,027,262 

228,260 
2, 727,408 

307,281 

1933-34 
Acres 

14,901,271 
1,373,921 

303,761 
3,080,680 

328,839 

22,408,489 22,454,327 

TOTAL PRODUCTION. 

Grain­
Wheat .. 
Oats ... . 
Maize .. 

Hay (tons) 
Sugar Canr1 (tons) 
Cane Sugar (tons) 

1932-33 
Bushels 

213,926,981 
16,159,628 

5,066,321 
3,571,047 
3, 703,188 

532,594 

1933-34 
Bushels 

177,337,803 
16,922,031 

7,494,080 
3,582, 748 
4,898,040 

666,145 

1934·35 
Acres 

12,544,178 
1,561,553 

294,981 
3,178,173 

322,457 

20,428,799 

1934-35 
Bushels 

133,393,232 
16,906,022 

8,100,827 
3,810,708 
4,498,804 

640,589 

BIRTHS, DEATHS AND MARRIAGES. 

States 
and 

Territories 
N.S.W . . . 
Victoria .. 
Queensland . . . . 
South Australia 
West. Australi<t . 
'I'asn1ania 
North. Terri tory 
F.C.T . . . 

Total .. 

N.S."W. 
Victoria . . 
Queensland 
South Australia 
·west. Australia 
rrasn1ania .. 
North. TryTitory 
F.C.'l' ... 

Total 

N.S.W ... 
Victoria 
Queensland . . . . 
South Australia 
West. Australia . 
Tasmania .. . . 
North. Territory 
F.C.T ... 

Total .. 

Births-Number. 

1933 

44,195 
28,392 
17,150 

8 voo 
7:874 
4,553 

74 
131 

1934 

43,335 
27,S2S 
17,360 
8,45~ 
7,801 
4,470 

88 
134 

1935 

44,G7G 
27,884 
17,688 

8,270 
8,119 
4,456 

84 
148 

111.,269 109,475 111,325 
Deaths-Number. 

22,322 23,474 24,547 
17,456 18,648 18,456 

8,354 8,1~2 8,851 
4,904 5,403 5,163 

3,790 4,076 4,118 
2,192 2,345 2,353 

61 60 70 
38 31 41 

5~1,117 62,22U 63,59~ 

Marriages-Number. 
18,399 20,210 22,361 
12,668 13,862 15,409 
6,471 7, 635 8,280 
3,973 4,310 4,845 
3,374 3,682 3,940 
1,629 1,678 1,875 

28 30 42 
53 58 74 

46,5~5 51,465 56,826 

1.1.35 
to 

-30.9.35 
33,291 
20,619 
13,319 

6,094 
6,060 
3,261 

65 
107 

82,816 

18,801 
14,062 

6,806 
3,931 
3,111 
1,814 

54 
33 

48,612 

16,231 
11,018 
6,007 
3,441 
2,927 
1,330 

32 
52 

41,038 

1.1.36 
to 

30.9.36 
34,461 
21,535 
14,238 

6,584 
6,348 
3J383 

83 
123 

86,755 

18,547 
14,324 

6,518 
4,143 
3,137 
1,823 

39 
34 

48,565 

16,685 
11,464 
6,053 
3,801 
3,152 
1,503 

29 
54 

42,741 

BASIC WEEKLY WAGE RATES FIXED BY STATE 
INDUSTRIAL TRIBUNAL.S. 

State. 

N.S.W. 
Victoria .. 
Queensland 

South Aust. 

West. Aust. 

Males. 

£ s. d . 
(a) 3 10 0 

(b) 
3 14 0 

(c) 3 9 6 

(e) 3 13 9 

Females. 

£ s. d. 
1 18 0 
(b) 

1 19 0 

(d) 1 13 0 

Date of 
Operation. 

Family Unit 
(lor Male Rate). 

1/11/36 Man, wife and child. 
(b) (b) 

1/7/31 Man, wife and three 
children. 

lYian, wife and threo 
children. 

1 19 10 16/11/36 Man, wife and two 
children. 

Tasmania (b) (b) (b) (b) 
(a) Plus child allowances . (b) None declare~], but follow 

Federal rates to a large extent. (c) Operative from 7th 
Januar~·. 1937. (d) Operative from 16th January, 1936. 
(e) Metropolitan area. Basic wage for Goldfields Areas and 
othe:r portions of State, exclusive of the S.W. Land illvision: 
Males, £4/7/-; Females, £2/7/-; Agricultural Areas and S.W. 
Land Division: Males, £3/14/8; Females, £2/0/4. 

TAXATION-Commonwealth and State per Head. 
Year ended 30th June. 

Taxation by 
Commonwealth 
Government (a): 

Customs and 

1933 
£ s. d. 

.1934 1935 
£ s. d. £ s. d. 

1936 
£ s. d. 

Excise . 5 13 0 4 19 11 5 2 11 6 2 9 
Other . . . . (c) 3 2 4 (c) 3 10 0 (c) 3 6 7 (c) 3 5 9 
Total . . . . 8 15 4 8 10 o 8 9 6 9 8 6 

Taxation by 
State Gov-
ernments (b) 5 8 11 5 13 3 7 6 1 

Total Taxa-
tion (a) . . 14 4 0 14 1 13 12 11 15 9 11 
(a) Based on mean populfttion of Commonwealth for each 

finanial year. 
(b) Based on aggregate population of the six States, mean 

for each financial year. 
(c) rnclusive of Sales Tax, £1/15/9 per head in 1931-32; 

£1/8/5 in 1932-33; £1/6/2 in 1933-34; £1/5/4 in 1934; and £1/7/11 
in 1935-36; also Flour 'l'ax, 3/9 per head in 1933-34, 2/5 In 
1934-35, and 3/5 in 1935-36. 
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IMPORT ANT AUSTRALIAN STATISTICS. 
(Continued) 

MANUFACTURING INDUSTRIES. 

Percentage of each item of outlay on value of Total 

Particulars 

Wages (a). 
Fuel & light 
Materials 

used .... 
Margin for 

profits and 
miscellan-
eous ex-
penses and 

N.S.W. 
% 

19.11 
3.82 

56.40 

Output, 1934-35. 
V. Q. S.A. 
% % % 

21.62 17.14 21.14 
2.84 2.28 3.37 

55.69 65.94 59.44 

W.A. 
% 

21.25 
4.80 

52.28 

Tas. 
% 

22.17 
6.75 

49.53 

Ttl. 
% 

19.96 
3.38 

57.29 

charges . . 20.67 19.85 14.64 16.05 21.67 21.55 19.37 

Total Output 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Per cent. of 

Wag.os on 
value of 
Production 48.04 52.14 53.95 56.85 49.50 50.70 50.70 
(a) Exclusive of amounts drawn by working proprietors. 
NOTE.-Production figures for 1935-36 are not available. 

AVERAGE AMOUNT OF SALARIES AND WAGES PAID 

PER EMPLOYEE (a) 

South Western 
Year. N.S. W. Vic. Q'land. Aust. Au st. Tas. Total 

1932-33-
Males .. .. 213.72 193.84 201.02 188.02 208.05 188.75 202.37 
Females 05.78 89.71 81.08 70.62 89.05 79.24 90 .68 
1933-34-
Malcs . . . . 206.98 191.45 208.23 185.58 206.27 182.05 199.32 
:F'emales 91.88 88.54 82.77 78.43 86.43 81.41 88.69 
1934-35-
Males . . . . 208.57 lll3.31 219.93 100.22 210.66 183.68 202.48 
Females . . 90.40 90 .27 84.51 80.64 87.30 77.93 89.17 

(a) Exclusive of working proprietors and amounts drawn by them. 

AVERAGE NUMBER OF MALES AND FEMALES 

EMPLOYED, 1934-35. 

Sex. Tas. Total. 
Males .. 
Females 
Masculinity 

N.S.W. Vic. Q'land. 
127,114 110,910 34,596 
47,919 58,781 8,452 

South Western 
Aust. Aust. 

27,271 14,253 
6,226 3,521 

8,321 322.465 
2,234 127,133 

275 189 400 438 405 
(a) 

(a) Number of males per 100 females. 

MANUFACTURING TOTALS. 
. 1932-33 1933-34 

No. No. 
Number of establish-

ments . . . . . . . . 
Hands employed .. 
Salaries and Wages 

22,330 
370,727 

Paid (a) . . . . . . . . . . £59,416,436 
Value of Plant, MachineTY, 

23,297 
405,909 

£64,444,660 

372 254 

1934-SS 
No. 

24,211 
449,698 

£72,824,649 

Land and Buildings . . 226,386,729 227,714,293 233,481,612 
Value of Materials used 175,148,548 189,827,264 209,047,017 
Value of Production . . 119,203,148 129,091,915 143,527,197 
Value of Output . . . . . . 304,797,868 330,134,060 364,912,421 

(a) Exclusive of amounts drawn by working proprietors. 

MOTOR VEHICLES REGISTERED IN AUSTRALIA, 

1935-36. 

., ., 
~·L: 
co 
cu·'E _., .. ..... 
!'ll­
<1) 

N.S.W •... . 
Victoria .. 
Queensland 
S. Australia 
W. Australia 
Tasmania .. 
N. Territory 
F.C.T •••.• 

Total 

.. .. .. 
<.> .. 
0 ... 
0 
::: 

178,402 
143,330 

67,605 
47,501 
32,329 
14,036 

354 
1,275 

. • 484,832 

~ ~ 
u .. ., 
"" Eu 
E:C 
OGI 
o> 

58,895 
50,500 
32,410 
16,836 
17,362 

3,639 
631 
294 

180,567 

., .. 
u 
~ .. 
0 ... 
0 
::: 

23,048 
26,095 

8,151 
9,264 
6,861 
3,920 

40 
88 

77,467 

iii ... 
0 
1-

260,345 
219,925 
108,166 

73,601 
56,552 
21,595 

1,025 
1,657 

742,866 

.... .. 
D .., 
ii:'i 
... ~ c. .. -.. .... 
L.<.> 
CIC >., 
'i:.~ 
C..J 

367,710 
289,486 
135,340 

92,227 
65,912 
25,358 

1,033 
2,277 

979,343 

ALL SAVINGS BANK DEPOSITS 

(including Commonwealth.) 
31/12/'34 30/6/'35 31/12/'35 30/6/'36 

N.S.W ... 
Victoria .. 
Queensland . . . . 
South Australia 
West. Australia . 
Tasmania ... . 
F.C.T ....... .. 
N. Territory 

£'000 £'{)00 £'000 £'000 
76,167 77,906 78,534 80,000 
70,375 72,019 72,256 73,890 
25,809 26,197 27,029 27,132 
23,556 24,208 24,569 25,308 
10,539 10,929 11,286 11,517 

6,198 6,430 6,569 6,818 
228 230 222 239 

50 53 60 58 

31/12/'36 
£'000 
79,467 
73,272 
27,347 
25,434 
11,517 

6,859 
240 
68 

Total . . . . 212,922 217,972 220,525 224,962 224,194 

AVERAGE DEPOSIT PER HEAD OF POPULATION. 
31/12/34 
£ s. d. 

N.S.W. . . 28 17 10 
Victoria . . 38 5 11 
Queensland . . 26 17 10 
South Australia 40 6 3 
West. Australia . . 23 16 1 
Tasmania . . . . 26 15 7 
F.C.T. . . . . 24 15 11 
North. Terr. . . 10 4 4 

30/6/35 
£ s. d. 
29 9 2 
39 3 8 
27 1 3 
41 7 1 
24 10 5 
28 2 3 
24 15 2 
10 9 6 

31/12/35 
£ s. d. 
29 11 0 
30 4 1 
27 16 11 
41 17 11 
25 4 2 
28 3 10 
23 17 7 
11 14 10 

30/6/36 
£ s. d. 
30 0 3 
40 0 2 
27 13 3 
43 1 10 
25 11 7 
29 14 1 
24 8 1 
10 17 2 

31/12/38 
£ 8. d. 
29 13 0 
39 10 10 
27 15 10 
43 3 8 
25 9 7 
29 6 3 
23 19 8 
11 10 6 

Total .. . . 31 15 0 32 8 3 32 13 1 33 4 1 32 18 9 

BASIC WEEKLY WAGE RATES FIXED BY 
COMMONWEALTH COURT OF CONCILIATION AND 

ARBITRATION FOR EACH CAPITAL CITY (a). 
Capital 1/3/'35 1/12/'35 1/12/'36 1/3/'37 
Sydney • • . . 68 0 · 70 0 70 0 70 0 
Melbourne . . 66 0 66 0 69 0 69 0 
Brisbane . . 62 0 64 0 66 0 66 0 
Adelaide . . 65 0 (64 0) 67 0 69 0 69 0 
Perth • . . . 68 0 68 0 71 0 71 0 
Hobart .. .. 69 0 (68 0) 69 0 69 0 69 0 

Weighted Average-
Six Capitals .. .. 66 0 68 0 68 0 70 0 
(a) "C" Series Index Nos.-Commonwealth Arbitration 

Court's "Restoration" wage of the 17th · April, 1934. Rates In 
brackets represent amount actually being paid after graduated 
deductions made. 

(b) The family unit associated with this wage consists of 
man, wife and two children. 

AUSTRALIAN 
RADIO PUBLICATIONS LTD. 

. .. the publishers of this Annual who have had 
over seven years' experience in producing jour­
nals for the radio trade, also publish-

RADIO RETAILER:-
The radio trade's national weekly newspaper, 

containing current news of the trade and articles 
of value to both dealer and manufacturer alike. 
This is the only paper covering the important 
field of radio retailers. 

RADIO REVIEW:-
~ A review of local and overseas technical deve-

~-:====_§=~===_ lopments, incorporating detailed and instructional ~ articles designed for the practical technician . 

BROADCASTING BUSINESS:-
A weekly newspaper of commercial broadcast- _ 

ing-activities of Australia's commercial stations -
and latest moves by national advertisers. 

Have you a problem? Let us help you. 

Address all enqUiries, subscriptions, etc., 

to the pub I ishers. 

BOX 3765, G. P.O., SYDNEY. 

~lllllllllllllllltllllllllllltttlllllltllllltlllllllltllllllllllllllllllllllllllllllllllllllltlllllllllllttlllllltllllllllllllllllllllllllllillllllllll)llllif: 



44 RADIO TRADE ANNUAL OF AUSTRALIA 193/ 

P.M.G.'s 25th ANNUAL REPORT 
For Period July 1st, 1934-- June 30th, 1935 

T HIS Annual Report of the Postmaster-General covering period July, 1934, to June, 1935, was 
not issued until May 1936, and therefore was not included in our 1936 Annual The report 

for period ending June, 1936, is not yet available. 

The report discloses that £114,240 was expended and charged to capital account on behalf of 
wireless equipment. It also shows that there was a surplus of £162,343 for the period under con­
sideration, as compared with a surplus of £87,235 for 1933-34. The earnings for 1934-35 were 
£371,604, an increase of £101,964, or 37.81 per cent. The expenditure, including interest charges 
was £209,261, an increase of £26,856 or 14.72 per cent. 

National Stations Density of Licenses in all Countries at Dec. 31st, 1934 
The Report says:-
The 1:onstruction of the National 

Broadcasting System is proceeding ac­
cording to plan, and so far six new 
regional stations have been brought 
into service . Five further regional 
stations are under construction and 
will be brought into operation at the 
earliest possible date. In addition, a 
site has been acquired and a contract 
for the equipment has been let for the 
regional station to serve Kalgoorlie, 
W.A., and surrounding districts. 

170 

160 

/.5/} 

140 

1.30 

120 A new form of transmitting aerial ~ 
for broadcasting purposes has been "" 
invented and developed in the Depart- ~ 
ment's Research Laboratories and will ;:: 110 
be used in certain of the new broad- 1:1; 
casting stations. This form of aerial S:S 
makes it possible to achieve with ~ 
masts from 500 to 600 feet in height, ~ 
results similar to those that could ~ 
only be obtained with masts of from ~ 
800 to 1,000 feet in height. ~ 

100 

!JO 

Commercial Broadcasting ~ 
Stations ~ 

10 

T HERE are now 57 commercial 
broadcasting stations in opera· 
tio-n, four additional stations 

having commenced service during the 
year. Twenty-one stations are located 
in the capital cities and 36 in the 
country areas; the aerial power of the 
metropolitan stations varies from 100 
to 1,000 watts, and the country sta­
tions from 50 to 2,000 watts. 

The ·aggregate weekly programme 
hours exceeds 3,000. 

Licenses have been granted for the 
establishment of 22 additional stations 
to be put into operation during the 
next few months. 

Use of Trunk Lines for 
Broadcasting Purposes 
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During 1934-35 unprecedented calls 
were made on the Department by the 
Australian Broadcasting Commission 
an~ licensed broaC:casting organisa­
tions for the use of trunk I ine chan­
nels to permit programmes to be re­
layed for simultaneous radiation by 
two or more stations. This increased 
demand coincided with a period dur­
ing which there has been a marked 
upward trend in normal trunk I ine 
business and special measures have 
been necessary to meet the broadcast­
ing needs. 

NOTES: 1. The figures inset represent the number of licenses in force, the 
figures at the top of each bar indicating the number of licenses per 
thousand of population. 2. In the case of U.S.A. the figures indicate the 
estimated number of receivers in operation, there being no wireless 
license system in that country. 
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P.M.G.'s REPORT. - (Cont.) 
Telephone trunk line channelR are 

nonn:J,IIY designed for two-way tele· 
phone speech but when required for 
broadcasting the characteristics of 
these circuits must be completely 
changed to permit of the highest ·qua· 
lity transmission in one direction only 
of both speech and music. To make 
these circuit changes for each hook­
up, expert staff must be provided at 
several points along the route where 
the delicate repeater apparatus has to 
be suitably adjusted and, where con­
trol must be exercised at suitable 
"zone control" stations, experienced 
technical officers are located. 

The Department has put forward ex­
ceptional efforts to meet the wishes 
of broadcasting authorities in the pro­
vision of the required facilities, as it 

. realises to the full that the value and 
interest of broadcasting are enhanced 
considerably by the concentration of 
programme resources at convenient 
points from which the programmes 
can be transmitted simultaneously to 
any number of stations desired. More­
over, the frequent linking together or 
stations in this way is essential if hap­
penings of national interest are to be 
broadcast to listeners over wide areas 
in a convenient and economical man­
ner. From this standpoint, the nation­
wide telephone system operated by the 
Post Office, with its associated highly­
skilled technical staffs available at 
almost every town and village through­
out the Commonwealth, has contri­
buted very materially to the efficient 
operation of the broadcasting service 
and its increasing popularity. 

Trunk line channels were used dur­
ing the year for broadcasting purposes 
for an aggregrate period of 16,654 
hours, an increase of nearly 70 per 
cent. on the corresponding figures for 
the preceding year·. The channels 
were used on 4,115 occasions by the 
Australian Broadcasting Commission 
and on 5,282 occasions on behalf of 
licensed stations. 

The interstate channels were used 
by the Australian Broadcasting Com­
mission on 2,349 occasions, while 
licensed stations were provided with 
1,336 interstate relays. or the total 
relays which took place, 356 extended 
to five States, 573 to four States, 769 
to three States, and 1,987 to two 
States. 

The diversity of the broadcast items 
relayed over trunk lines is shown by 
the following statement which relates 
to National service programmes trans­
mitted over interstate channels during 
1934-35-

Item 
Race descriptions 
Musical programmes 
Talks and speeches .. 
Cricket descriptions .. 
New sessions .. . .. . 
Operas, plays, etc. . . 
Overseas programmes 
Aeroplane flights 
Sporting descriptions 

No. of 
Relays 

965 
382 
296 
171 
127 
119 
163 

48 
32 

Listeners' Licenses in Force in Metropolitan and Country 
Areas of the Commonwealth at June 30th, 1935 

N.SW. YIC. 

&A -w 
CfiVNT~Y AR£A. 

-==-M£T~POI.ITAN ARU 

Item 
Concerts . . . . . . . . 
Miscellaneous items . . 

QLO. 

No. of 
Relays 

20 
86 

2,349 

A specific illustration of the vital 
part played by the Post Office in link­
ing up broadcasting stations by means 
of the comprehensive trunk line sys­
tem, and the magnitude of the task 
involved, was the linking together for 
a simultaneous broadcast on one occa­
sion during the year of 67 stations 
scattered throughout the Common­
monwealth, uecef!s!t?,ting the USI:l 9! 

S.A. WA. 

NOTE: "GVA'.CS INS£r /NO/CAT£' 

NUM~£.1/ OF LIC.CNCES 

IN 'Q~C'£ ANP RATIO 
TrJ lfiQpvi.ATIOI'f. 

approximately 12,000 miles of trunk 
line channels. 

In view of the progressive increase 
that is taking place in the use of the 
trunk lines for the transmission of 
broadcast programmes, the Depart' 
ment has made appropriate provision 
in connection with the expansion of 
the long distance system so that ser­
vice of the highest possible quality 
will be available when needed. 

In designing the submarine cable 
for connection of the Mainland with 
Tasmania, provision was made for a 
high quality broadcast programme 
channel t,o enable the interchange of 
programmes between the two States. 

(Continued on nl;)xt page.) 
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P.M.G.'s Report (Continued.) 

Broadcast Listeners' Licenses 
Listeners' licenses increased during 

the year by 122,693 or 21 per cent., 
compared with 129,682 or 28 per cent. 
for the previous year; the total for 
the Commonwealth at 30th June, 1935, 
being 721,852. This number repre­
sents 46 per cent. of the total dwell­
ings. The greatest percentage in­
crease was recorded in Western Aus­
tralia, where the number of I icenses 
increased by 9,781 or 31 per cent., 
bringing the total in that State to 
41,257 representing 38 per cent. of the 
dwellings. 

The greatest density exists in South 
Australia ( including Northern Terri­
tory), where 76,515 homes or 54 per 
cent. of the total dwellings are equip­
ped with licensed receivers. 

The corresponding totals and per­
centages for the other States, in order 
of density, are:-

Victoria, 237,247 (54 per cent.); New 
South Wales (inc. F.C.T.), 279,166 
(45 per cent.); Tasmania, 20,121 (38 
per cent.); Queensland, 67,546 (30 per 
cent.). 

Of the total licenses in the Common­
wealth, 66 per cent. are in the metro­
politan areas. Published herewith are 
graphs showing:-

(a) the number and percentage of 
licenses in the metropolitan 
areas, 

(b) the density of listeners' 
licenses in Australia and other 
countries. 

The fees payable in respect of 
broadcast listeners' licenses were re­
duced on 6th August, 1934, as follows: 

For Zone 1 (within 250 miles of a 
station of the National Broadcasting 
Service), from 24/- to 21/- p.a. 

For Zone 2 (territory beyond Zone 
1), from 17/6 to 15/- p.m. 

Unlicensed Listeners 
Prosecutions during the year, in con­

nection with the use of unlicensed 
broadcast receivers, numbered 2,190, 
the total amount of fines and costs 
inflicted totalling £ 5,190. Up to 30th 
June, 1935, 10,176 persons were con­
victed for this offence, the fines an.d 
costs aggregating £ 24,'156. 

Radio Inductive Interference 
During 1934,1935, 7,431 cases of in­

terference were reported for treat­
ment, including 973 cases carried over 
from the previous year. In 5,000 of 
these the interference was eliminated 
as a result of the departmental efforts 
while 748 cases were not cleared be: 
cause of failure to secure co-operation 
of the responsible party or the exist­
ence of causes for which there is yet 
no economic remedy, etc. 

Profit and Loss Account of Wireless Branch-for Year Ended 
30th June, 1935. 

EXPENDITURE. 
Percentages of 
Net Income 

£ s. d. 
Upkeep and Operation of Broadcasting Stations 12.16 45,185 13 7 
Upkeep and Operation of Broadcasting Studios . 7.36 27,351 4 3 
General Supervision and Cost of Issuing Licenses 16.79 62,400 18 3 
Telephone Circuits used for Broadcasting and 

Miscellaneous Expenditure . . . . . . 8.50 31,582 8 0 

44.81 166,520 4 1 
Proportion of Administration Expenses . . . . . . .87 3,217 0 0 
Depreciation . . . . . . . . . . . . . . . . . . . . 5.06 18,809 18 3 
Proportion of Superannuation Liability and 

Pensions . . . . . . . . . . . . . . . . . . . . . . 1.33 4,960 0 0 

52.07 193,507 2 4 
Surplus, exclusive of Interest, carried down 47.93 178,097 3 3 

100.00 371,604 5 7 

Interest and Exchange charges . . . . . . . . . . . . 4.24 15,754 0 0 
Surplus, inclusive of Interest, transferred to 

General Profit and Loss Account . . . . . . . . 43.69 162,343 3 3 

47.93 178,097 3 3 

REVENUE. £ s. d. 

Gross Revenue . . . . . . . . . . . . . . . . . . . . . . . . . . 
Less-

776,653 4 7 

Payments to Australian Broadcasting Commission 405,048 19 0 

Net Revenue: License Fees, Fines, etc. . . . . 371,604 5 7 

Surplus, exclusive of Interest, brought down 178,097 3 3 

In the course of their investigations, 
the officers engaged on this useful 
work travelled more than 50,000 miles 
and made 8,159 inspections. As a re­
sult of the purchase of motor cars and 
up-to-date equipment for the use of 
investigating officers, the Department 
is well equipped for this service to 
broadcast listeners and is achieving 
considerable success in diminishing 
the nuisance. 

Proficiency Certificates 
During the year, 529 candidates 

were examined for Operators' Certifi­
cates of Proficiency. The number of 
certificates issued during the year 
was-

Commercial­
Fii·st Class 
Second Class .. 

Limited­
Radiotelegraphy 
Radiotelephony 

Amateur 

37 
28 

9 
48 

175 

Total . . . . . . . . . . . . . . 297 

Other Radio Services 
The total number of radio-communi­

cation stations (other than Broadcast­
ing Stations and Experimental Sta· 
tions) in operation in the Common· 
wealth, including Papua, at 30th June, 

1935, was 280, compared with 234 at 
the end of the previous year. The 
comparative figures for the various 
classes are-

Coast Stations 
Ship Stations 
Aircraft Stations 
Land Stations .. 
Portable Stations 
Special Stations 

Number at 
June 30 June 30 

1935 1934 
21 21 

105 100 
12 
67 33 
28 32 
47 48 

280 234 

The increase in the number of Land 
Stations (most of which are estab-

. lished in the far outback regions) is 
indicative of the growing use which is 
being made of wireless for communi­
cations purposes in the remote areas. 

Stations in the Mandated Territory 
of New Guinea at 30th June, 1935, 
numbered 25. 

Experimental Stations increased 
during the year from 1,170 to 1,319. 

The Balance Sheet shows on the lia­
bilities side, wireless fees paid in ad­
vance, £406,813/4/6. 

On the assets side, fixed ·assets and 
plant for wireless equipment is shown 
at £268,779/6/9. 

(Continued on next page.) 

1937 RADIO TRADE ANNUAL OF AUSTRALIA 47 

P.M.G.'s REPORT (Cont-.) DETAILS OF FIXED ASSETS 
Wireless Plant 

Dsscription 

National Station Equipment ... : .... : ... 
National Studio Equipment . . . . . . . . 
National Miscellaneous Assets . . . . . . 
National Studio Furniture . . . . . . . . 
Other Broadcasting & Wireless Assets 

Total Wireless Plant . . . . . . . . . . 

Value on 
July 1, 1934 

110,531 
33,768 

1,283 
525 

9,283 

155,390 

Expenditure 
1934-35 

£ • 
103,917 

8,646 
662 

50 
965 

114,240 

Gross Value 
on June 30, 
. 1935 

£ 
214,448 
42,414 

1,945 
575 

10,248 

269,630 

Dismantled 
Assets Depre· 

ciation writ­
ten off, and 

Assets Trans· 
ferred 

1934-35 
£ 

403 
190 
190 

10 
58 

851 

Nett Value 
on June 30, 

1935 

£ 
214,045 
42,224 

1,755 
565 

10,190 

268,779 

The results of working the Wireless Branch are as follows: 
State 

New South Wales 
Victoria .. . .. . 
Queensland . . . . 
South Australia .. 
Western Australia 
Tasmania ..... . 

Total Net Surplus, 1934-35 . . . . 
Total Net Surplus, 1933-34 ... . 

Deficit 
£ s. d . 

425 10 7 

425 10 7 

1934·35 1933-34 
Surplus Deficit 
£ s. d. £ s. d. 

66,407 14 11 
74,556 14 9 

5,983 18 3 
12,755 G 1 

3,064 19 10 

162,768 13 10 

5,181 16 10 

683 11 6 
2,17411 o. 

8,039 19 4 

. Surplus 
£ s. d. 

36,442 15 2 
55,427 4 10 

3,405 0 1 

95,275 0 1 

£162,343 3 3 
£87,235 0 9 

Summary of Financial Results-- Wireless Branch. 

Earnings ............. . ..... . ... . . . 
Working Expenses (exclusive of Interest) ... . 
Earnings compared with Working Expenses-

Surplus .............. . ........ . 
Deficit . . . . . . . . . . . . . . . . . . . . . . . . 

Intereot on Capital including Exchange thereon 
Result, after providing for Working Expenses 

and Interest- · 
Surplus ... . ............ ... .. . 
Defiicit . . . . . . . . . . . . . . . . . . . . . . . . 

Percentage of Working Expenses to Earnings 

Profit and Loss 
Expenditure-Wireless, £193,507/2/4 

(1.36 per cent.); Surplus-Wireless, 
£178,097/3/3 (1.26 per cent.); In­
terest and Exchange--Wireless, 
£15,754 (0.11 per cent.); Surplus after 
charging interest-Wireless, £162,/-
343/3/3 (1.15 per cent.). 

Revenue 
Wireless, 

cent.). 
£371,604/5/7 (2.62 per 

Summary of Depreciation in 
Profit and Loss 

(Wireless Branch) 
Depreciation of Stores in 

stock and miscellaneous 
plant ....... . 

Depreciation reserve . . . . 

Depreciation Reserve 
Branch) 

£214 
£18,596 

(Wireless 

N.S.W.: £6,150; Vic.: £1,917; Qld.: 
£3,319; S.A.: £4,196; W.A.: £1,764; 
Tas.: £883. Total: £18,229, 

N,S,W. 
£ 

142,233 
70,944 

71,289 

4,881 

66,408 

49.88 

Total C'wealth 
Vic. Q'ld. S.A. W.A. Tas. 1934-35 1933·34 

£ £ £ £ £ £ £ 
127,600 31,838 39,769 19,897 10,267 371,604 269,640 

49,742 23,155 24,787 15,222 9,657 193,5Q7 170,711 

77,858 8,683 14,"982 4,675 610 178,097 98,929 

3,301 2,699 2,227 1,610 1,036 15,754 11,694 

74,557 5,984 12,755 3,065 162,343 87,235 
426 

38.98 72.73 62,33 76.5Q 94.06 52.07 63.31 

Radio Inspectors' Addresses. 
The addresses of the Senior Radio Inspectors in each 

capital city are as follows:-

Sydney: Mr. W. T. S. Crawford, Haymarket Post Office 
Chambers, 635 George Street, 'phone B 040. 

Melbourne: Mr. J. M. Martin, Treasury Gardens, C.2, 
'phone Central 5551. 

Brisbane: Mr. T. Armstrong, General Post Office, 'phone 
BY 8371. 

Adelaide: Mr. H. W. Harrington, Commonwealth Offices, 
Post Office Place, Adelaide, 'phone Central 6100. 

Perth: ~r. G. A. Scott, General Post Office, 'phone B 6023. 

Hobart: Mr. E. J. G. Bowden, Telephone Buildings, Har· 
rington Street, 'phone (prefix not used in Hobart) 5081. 

Full particulars relating to Departmental Wireless 
Matters can always be obtained from any of the Senior 
Radio Inspectors listed above, 
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WIRELESS CONTROL IN AUSTRALIA 
Wireless activities m Australia, as in all other . countries, are under 

Governmental control. With wireless transmission recognising no national 

boundaries it is obvious that some form of control is necessary. Conse· . 
quently the various nations of the world work together under a form of 

agreement-the International Tele-communication Convention and its 

Regulations. 

I N the Commonwealth, the Postmaster-General's Depart­
ment administers the required control and supervision 
under the powers of the Wireless Telegraphy Act and 

Regulations. 'l'he Act places thE\ responsibility on the 
Postmaster-General of conducting wireless services or 
licensing other people to do so. Therefore, no person is 
permitted to erect, establish or maintain apparatus cap­
able of transmitting or receiving wireless signals unless 
he is in possession of a license from the Postmaster­
General. The ·wireless Telegraphy Regulations published 
herein set out the detailed conditions under which licenses 
are obtained. 

'!'here are various types of licenses covering the activi­
ties of the different classes of services. The licenses 
Issued by the Postmaster-General's Department are:-

Coast Station 
Ship Station 
Land Station 
Broadcasting Station 

and 

Broadcast Listeners' 
Portable 
Experimental Station 
Aircraft Station 

Speeial Licenses covering such services as the Beam 
Service and other services for which specific licenses are 
not provided. 

\Vith the exception of Broadcasting Station Licenses 
and Special Licenses, the applicant meets with scarcely 
any difficulty, provided that the required conditions are 
complied with. The name of the license generally in­
dicates the type of service to be covered which, with the 
exception of Broadcasting Station Licenses, refer mainly 
to commercial wireless-telegrap·h or wireless-telephm~y 
services. 

It is very important, however, for all persons contem­
plating the installation of wireless apparatus to obtain full 
particulars from the Senior Radio Inspect-or in each State. 

The issue of Broadcasting Station Licenses is a matter 
of greater complexity because the number of such licences 
is necessarily limited by technical considerations. In 
accordance with an International agreement only a certain 
number of broadcasting frequencies or wave-lengths is 
available for broadcasting services if interference, both 
national and international, is to be avoided. In the 
interests of listeners it is essential that the wave-lengths 
of the different stations have a minimum frequency 
separation compatible with the performance of average 
broadcast receivers. Consequently, the obligation rests 
on the Department, and it is viewed very seriously, to 
see to it that the stations are properly placed within the 
spectrum of frequencies comprising the broadcast band. 
And as the first demands on these frequencies must 
necessarily come from the national stations, it follows 
that only a limited number of broadcasting channels or 
wave-lengths are left for the stations established by 
private enterprise, known as Commercial Broadcasting 
Stations. Therefore, the grant of such a licence gives to 
the Ucen\>ee \>Omething of a, monopoly anc! consequently 

the Department must select very carefully from the appli­
cants those to whom licenses are to be granted, keeping 
in view the essential factor that service to listeners ml.\st 
be the paramount consideration. 

Inspection of Stations. 
\Vhen licenses are granted, regular inspections are 

made by officers ot the Department in order to ensure 
that the conditions of the licence are complied with. Those 
conditions may be referred to shortly as the stipulated 
servic~ to be given and adequate precautions to be taken 
to avoid. interference with other services. 

Operators' Certificates of Proficiency. 
Under the international and local wireless laws, the 

Department stipulates the conditions pertaining to the 
issue of Operators' Certificates of Profidency. These 
certificates are isued, after appropriate examinations have 
been passed, to candidates who desire to operate particu­
lar types of stations; the examination being conducted 
with the object of allowing the candidates to demonstrate 
their possession of the required knowledge of proficiency. 

Examinations are held periodically for the following 
certificates:-

First Class Commercial Operator's Certificate of 
Prificiency in Wireless Telegraphy and Wireless 
Telephony; 

Second Class Commercial Operators' Certificate of 
Proficiency in Wireless Telegraphy; 

*Third Class Commercial Operator's Certificate of 
Proficiency in Wireless Telegraphy; 

*Third Class Commercial Operator's Certificate of 
Proficiency in Wireless Telephony; 
Broadcast Station Operator's Certificate ot 
Proficiency; 

Amateur Operator's Certificate of Proficiency. 
*These Certificates are now issued in lieu of Limited 

Certificates of Proficiency in Radiotelegraphy 
and Radiotelephony. 

Interested persons should communicate with the nearest 
Senior Radio Inspector for full details. 

Broadcast Listeners' Licenses. 
This is the type of licence which in recent years has 

obviously become the most popular one owing to the 
progress of the broadcasting services. There are several 
differences between this type of licence and the others. 
Broadcast listeners are not required to sign any document 
as in other cases and the license fee is on a different 
basis. In all other cases the licence fee is a nominal 
amounL, sufficient to defray the administrative costs in­
cmTed by the Department. 

In the case of Broadcast Listeners' Licenses, however, 
the fee includes not only the administrative costs but 
also a!l amount forming a method of payment for the 
services which the listener receives, which may be de­
scribed as a subscription to the service. Only a small 
portion of the licence fee covers the administrative costs, 
the far great part being what might pe tenneq the SlJQ-
scriJ:>tion fee , · · 
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OVER TWENTY MILLION 
WORDS A YEAR 

are exchanged by the A.W.A. Communication Services. 

The Beam Wireless Service is availahle for the transmission of messages to 
most parts of the world, and Wireless Telephone stations of world range 
enable Australians to converse with their friends and business associates 
overseas. 
For 1nore than twenty-four years wireless services have been conducted on 
ships at sea for the safety of life and for the interchange of public wireless 
telegrams between ship and shore. 

A.W.A. also operates the Pacific Islands radio services in New Guinea, 
Papua and Fiji, for the interchange of messages between those countries and 
Australia. 

AMALGAMATED WIRELE55 
(AUSTRALASIA) LIMITED 

A US T R ALI A'S NATIONAL WIRELESS ORGANISATION 
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WIRELESS CONTROL IN AUSTRALIA­
(Cont.) 

The annual fee of 21/- ·for Broadcast Listeners' Licenses 
applies to all listeners situated within an area of about 
250 miles from a National Broadcasting Station; that 
area i;,; known as Zone 1. Outside that area, in Zone 2, 
the annual fee is 15/- per annum. 

The licence fee is d).vided between the Australian 
Broadcasting Commission, which receives 12/- for the 
provision of programmes, and the Postmaster-General's 
Department, which retains the balance for:-

(a) The provision of the technical services of the 
National Broadcasting Stations (installation, erec­
tion and operation) ; 

(b) The inter-connecting telephone circuits between the 
various National Stations; 

(c) Other technical services, including the investigation 
of radio inductive interference and research; and 

(d) Administrative costs in connection with the issue 
and recording of licenses. 

Despite the obligation on listeners to obtain . a licence, 
it is unfortunately necessary for the Department to main­
tain a permanent staff in each State for the purpose of 
locating unlicensed listeners. When these listeners are 
detected they are brought before the Police Magistrates 
and during the year 1936 there were more than 3,200 
convictions for this offence. 

Payment of Listeners' License Fees By 
Postage Stamps. 

ProYision may be made for the payment of broadcast 
listeners' license fees by purchasing postage stamps and 
affixing them to ·cards which are provided for the purpose. 
The following notes, printed, on the back of the card, 
state the conditions under which the Department permits 
license. fees to be paid in this manner:-

Postage stamps not otherwise used or defaced, of an 
'individual face vale of 6d. or more, when affixed in the 
spaces provided on this card, will be accepted at any 
Post Office Licence Issuing Office in partial or full pay­
ment for a new listener's licence or for the renewal of 
any existing licence. 

Stamps to the value of more than 21/- should not be 
affixed to this card. 

This card does not take the place of a listener's licence, 
and, even if it contains stamps to the value of a licence, 
it is illegal to use a receiving set until the actual licence 
has been obtained. 

If, after certain stamps have been affixed, the owner 
of this card does not wish to purchase a broadcast 
listener's licence, the stamps so affixed will be re-pur­
chased at the G.P.O. in any State, but a discount of 10 
per cent. (minimum 2d., maximum 2/-) will be charged. 

No wireless set may be used until the user is actually 
in possession of a Broadcast Listener's Licence. 

Free Broadcast Listeners' Licenses for the Blind. 
Broadcast listeners' licenses are issued free to any blind 

person over the age of 16 years. These licenses are 
granted to- · 

(a) Blind pensioners; 
(b) Blind soldiers in receipt of a pension; 
(c) Any other person over the age of 16 years on pro­

duction: of a Certificate from a qualified medical 
practitioner stating that he or she has no useful 
vision. 

Forms of application may be obtained from the Senior 
Radio Inspector. 

Radio Inductive Interference. 

I NTERFERENCE with broadcast reception caused by 
electrical appliances has developed in Australia, as 
in other countries, somewhat seriously. The Depart· 

· ment was fully alive to this development, and during the 
past eight years hae undertaken the work of investigation 

into the interference. Information concerning listeners' 
difficulties is invited by the Department, and question­
naire forms for the purpose a re provided at Post Offices. 
All sud> co-mplaints are investigated and, where necessary, 
Radio Inspectors visit the localities, carry out investiga­
tions with the object of locating the cause of the inter­
ference, and demonstrate to the people concerned methods 
of fitting suppressors whereby the interference may be 
reduced or eliminated. 

A considerable amount of co-operation in this matter is 
given promptly by Electric Supply Authorities, radio 
dealers and Listeners' Leagues, with the result that the 
growth of the interference has been checked. 

With the establishment of further stations, thereby en­
suring a higher signal strength in the different localities, 
the menace of radio inductive interference becomes less 
serious. but, nevertheless; the Department is continuing 
its work of helping the broadcasters and listeners in this 
problem. 

Radio dealers can be of great assistance in this connec­
tion, )mrticularly in country districts where they are 
familiar with the conditions and have business or other 
contacts with the listeners and the owners of electrical 
equipment. By a recognition of a reasonable community 
spirit, the co-operation could be fostered by the tactful 
action of radio dealers, whose interests, of course, would 
be served by listeners generally being more satisfied with 
their broadcasting services. 

The l))epartment is anxious to hear from listeners who 
are, experiencing any trouble in connection with radio 
inductive interference and invites them to inform the 
Department of their conditions by filling in a Wireless 
Reception Questionnaire Form, obtainable from any Post 
Office, and sending it completed to the Senior Radio 
Inspector. In every case the Senior Radio Inspector com­
municates with the complainant and it is pleasing to note 
that in most cases a satisfactory result has followed . 

The technical staff of the Department has been con­
siderably augmented to deal with complaints from 
listeners, and equipment of the most modern design has 
been provided to enable the source of the interference to 
be speedily located. 

Many towns in the Commonwealth have been made in­
terference free by the co-operative efforts of machine 
owners, power supply . authorities and in some cases the 
listeners themselves, in conjunction with the Department's 
experts, by arranging for offending appliances and de­
vices to be fitted with an appropriate suppressor. 

Demonstrations by Radio Dealers. 

A broadcast listener's licence obtained by a radio dealer 
in respect of a particular address does not entitle the 
dealer to demonstrate or in any other way use a receiver 
in the home of a prospective buyer. This is a point which 
many dealers have overlooked. The Department, how­
ever, has always endeavoured to assist radio dealers in 
the conduct of their business, recognising that the radio 
trade has a very important part to play in the develop­
ment of broadcasting. 

It is recognised that the dealers must give demonstra­
tions away from their shops, and the Department grants 
the concession oJ1 allowing these demonstrations to be 
conducted without the obligation of obtaining a licence. 
The conditions under which these special arrangements 
can be made may be learned by consultation with/ the 
Senior Radio Inspector. Generally, it is the practice to 
permit a demonstration period of three days in the metro­
politan area and one week in country districts. 

The Department has been reluctantly compelled to 
take 8etion against several dealers who failed to comply 
with its conditions covering the demonstration of re­
ceivers. Ili some instances receivers were seized and 
forfeited to the Commonwealth. 
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Communication 
P.M.G.'s. 

Services of 
Department 

the 

T HROUGHOUT the world the Postal Service is uni­
versally regarded as a public utility which it is fitting 
to place under direct Government control, its activi· 

ties being of vital importance tO' the well-being of the 
general community in both business and social relations. 

Hence, when the Commonwealth of Australia was con­
stituted by the Federation of the six States in 1900, and 
it became necessary to define the affairs of State which, 
from their National character, it would be appropriate 
to transfer from the jurisdiction of the States to the 
Federal Parliament, the Post Office was naturally in­
cluded in the functions deputed to the newly constituted 
governing authority. 

The carrying out of the work of the Post Office in Aus­
tralia at the present time necessitates the employment; 
either fully or for part time, of over 44,000 persons, 
through the medium of some 10,000 offices, the transactions 
at which involve annual financial turnover of app.roxi­
mately £158,000,000. The number of postal articles dealt 
with exceeds 1,000,000,000 per annum. 

The internal postal system depends upon scheduled 
despatches over 27,000 miles of railway, and in addition 
makes use of 5,000 independent road services to localities 
which have not railway facilities. These road services 
are maintained under contract conditions and cover 
130,000 miles of route. The frequency of the journey 
varies in the aggregate from once daily to once a week 
with a comparatively small percentage extending to once 
a fortnight or slightly more. It will be realised, there­
fore, that the journeys during a year would total many 
millions of miles. Over the road routes mail matter is con­
veyed by motor vehicle, horse-drawn vehicle, on horse· 
back, by pack-horse, and occasionally by camel. For 
many miles in the outlying parts roads are not available 
and somewhat indefinite tracks point the way. 

Aviation. 

T O no country -in the world has the newest means of 
transportation - aviation - offered greater benefits 
from the commercial and social standpoints than to 

Australia, with its great distances and scattered settle­
ments in isolated territories. The Post Office was quick 
to recognise the possibilities of this rapid means of com­
munication, and has availed itself of every opportunity 
to use regular aerial services for the conveyance of mails. 

The expansion of the internal air mail systelll is evi­
denced by the increase in the route distance of services 
operating in Australia from 5927 miles in 1931, to 15,801 
miles in 1937, and by the increase in the total distance 
flown in air mail operations from 1,067,000 miles in 1931 
to 5,125,950 per annum at the present time. 

The Australia-Singapore section of the overseas air 
mail service, which was duplicated in May, 1936, now 
provid8s a twice weekly frequency between Britain and 
the Commonwealth. 

Expansion During 1936. 
The year 1936 has seen a marked expansion of the 

telephone system, 32,541 telephones having been added as 
compared with 30,771 during 1935. With the gradual 
return to pre-depression levels the development of tele· 
phone subscribers' services has shown a consistent im· 
provement during recent years and the 1936 figures are 
the best recorded since 1927. The improvement has not 
been confined to the metropolitan areas, the nett increase 
in country services in 1936 having totalled 8,164. 

At the end of December, 1936, there were 579,567 tele· 
phones in service · throughOut the Commonwealth, of 
which 232,381 were connected to exchanges situated out­
side the telephone networks of the State capital cities. 

With an average of 8.53 telephones per hundred people 
Australia occupies seventh plac~· in the list of nations 
showing· the greatest telephone density. 

Record figures were also reached during the year in 
regard to the business handled. Approximately 498,000,000 
local calls were dealt with as against 455,000,000 in 1935, 
and about 36,500,000 trunk calls were completed in com· 
parison with 34,300,000 in the preceding year. The total 
length of telephone wire in use is in the region of 2,700,000 
miles and there are 9,000 exchanges in operation. 

The quality of the telephone service rendered is deter· 
mined by its speed, accuracy and dependability, and 
setting out to achieve a high standard in these respects 
the Department has spared no effort to avail itself of 
the most modern methods or scientific aids. Not only 
have the products of the research laboratories in other 
countries been adopted wherever they are suited to Aus· 
tralian conditions, but constant researches have been 
made locally by specially trained staffs for the purpose 
of remedying likely defects in the service and introducing 
improved practices and procedure. · 

Australia has not been slow to avail itself of the ad· 
vantages of the automatic system, and the proportion of 
dial telephones throughout the Commonwealth is much 
higher than in many leading countries overseas. 254,000 
telephones in the metropolitan areas, or 73 per cerit. ·of 
the total connected in the various capital city networks, 
are now served by automatic exchanges, and the number 
is steRdily increasing. Each year additional manual ex­
changes are converted to the automatic system and the 
plans contemplate the complete conversion of the metro· 
politan networks within the next few years. 

The benefits of the automatic system in p-rovincial and 
country centres are also recognised, and, whilst the con­
version of all exchanges is out of the question because 
of the prohibitive cost which would be entailed, a gratify. 
ing and steady advance has been made in installing in 
rural areas automatic units which have been developed 
specially . to meet the needs of small communities. 
Twenty-nine such units are now in service, and a further 
54 are listed for installation in the near future. 

The efficiency and range of the long distance system 
has a1so received close attention, with the result that 
to-day the system penetrates into almost every settled 
localit:;· in Australia, and a subscriber in one part of the 
Commonwealth can make a call to any other part of the 
Continent, including Tasmania, clearly, quickly and at 
low cost. In 1926 the average time taken to connect a 
trunk call was 13 minutes, and practically no calls could 
be obtained without some delay. Now the average wait­
ing time is little more than three minutes, and 65 per cent. 
of the calls can be had while the caller remains at the 
telephone. 

With the erection of high quality channels serving im· 
portant centres and the installation of repeaters at suit­
able points, enormous distances can now be bridged with 
almost the same clarity as that of a local call, as, for 
instance, a call between Wiluna in Western Australia and 
Cloncurry in Queensland, a distance of 5,500 miles, which 
is possibly a record in long distance landline telephony. 

Carrier Wave. 
Another scientific development which has had a pro­

nounced effect on the trunk line service is the carrier 
wave apparatus. By means of this equipment several 
channels of communication can be secured from one pair 
of wires, thus obviating the very heavy expense involved 
in the erection of new wires. Not only does the carrier 
system enable substantial economies to be effected in 
plant costs, but it also appreciably improves the quality 
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of the transmission. There are now 75 such systems in 
use in Australia, and each system oi1 the average saves 
the erection of nearly 1,500 miles of wire. 40 further 
systems will be installed in the near future . 

The telephone circuits have been equipepd to make 
them suitable for broadcasting transmissions, and any 
desired grouping of broadcasting stations can thus be 
arranged for the simultaneous radiation of any particular 
programme. From the Townsville station in Queensland 
to the Wagin station in Western Australia the circuit 
distanct is 4,500 miles, and on, several occasions pro­
grammes have been simultaneously broadcast at these ex­
treme distances with many other intermediate broadcast­
ing stations transmitting the same programme at the same 
time. 

During 1930 a page in telephone: history was turned 
with the establishment of radio telephone services with 
Great Britain, New Zealand and Java. These services 
have extended rapidly and there is now a steady stream 
of traffic to London and to places on the Continent such 
as Paris and Berlin, as well as to America. It is now 
possible for a subscriber in Australia to telephone any 
one of more than 32,000,000 telephones situated in fifty­
one countries abroad. Calls may also be made to certain 
Trans-Atlantic liners whilst they are at sea, including the 
latest leviathan, the "Queen Mary," and the "Awatea," 
which trades between Sydney and New Zealand. 

During the seven years since the inception of the over­
seas services, 12,131 calls have been completed, of which 
6,999 originated in Australia. Great Britain has shared 
in 8,571 calls, New Zealand in 2,421, the United States of 
America in 416, France in 151, Germany in 116 and Ireland 
in 79, whilst the remainder have been distributed over 
other countries with which communication is practicable. 
Altogether calls have been made to 29 different countries 
in addition to ships at sea. Approximately 52 per cent. 
of the calls have been of a business character and 48 
per cent. of a domestic or social nature. . 

The telegraph service is conducted from 10,000 offices 
interconnected by 300,000 channel mites of circuit. It 
deals with 16 million telegrams per annum. Like the 
telephone service it has been completely modernised and 
uses every device which will aid in securing speedy and 
accurate service with lessened cost. Automatic direct 
printing telegraph apparatus is used extensively and long 
distance circuits, such as Perth to Sydney (2,770 miles) , 
are equipped with this system. The typing of a message 
on a typewriter keyboard in Perth results in an almost 
simultaneous replica being produced in Sydney. 

Carrier circuits which are derived by impressing a con­
tinuous train of moderately high frequency electrical 
oscillation on a metallic circuit have been established ex­
tensively for both telephone and telegraph purposes with 
great benefits from the technical, traffic and economic 
aspects. The various technical methods of providing for 
the simultaneous transmission of a number of messages 
over one metallic circuit have been exploited to the ut­
most. As a case in point, over one pair of wires between 
Sydney and Melbourne 36 telegrams are tranl:!mitted by 
machine printing system simultaneously with a · telephone 
conversation. If the traffic offering were sufficient to 
warrant more carrying capacity the output .could be in­
creased to 88 telegrams and one simultaneous telephone 
conve!·sation. A facsimile of a picture, photograph or any 
document capable of photographic reproduction may be 
transmitted over 600 miles of carrier circuit between 
Melbourne and Sydney, and it is possible for a photo­
graph of, say, a Melbourne Cup to be available in Sydney 
within about an hour of the runing of the race. 

Private wire teleprinter services are made available by 
the Post Office for communication between two points 

either in the same area or thousands of miles apart. 
Transmission is effected by the operation of a keyboard 
similar to that of a typewriter, a printed record being 
made simultaneously at both terminals. The apparatus 
may be operated by any typist of overage skill. Tele­
printe!'S may also be utilised for the transmission of tele­
grams between a subscriber's premises and the local 
telegraph office. 

A telephone subscriber may telephone telegrams to a 
telegraph office for onward transmission, the charges be­
ing included in the telephone account. A telegram ad­
dressed to a telephone number will be telephoned to the 
addressee without extra charge, thus ensuring more ex­
peditious delivery of the message. 

Broadcasting Services. 
Broadcasting services also are of an extensive character. 

They are divided in~o two groups. One comprises the 
national service-Government owned-the programmes 
being supplied by the Australian Broadcasting Commission 
and the technical services by the Post Office, the other 
consisting of licen11ed stations operated by private enter­
prise. There are eight National stations in the capital 
cities and 12 in the country areas. Several additional 
country stations, or regional stations as they are known, 
are in course pf construction. The network is designed to 
provide extensive coverage and on completion of the 
scheme will service effectively about 95 per cent. of the 
total population. 

The privately-owned group consists of 78 broadcasting 
stations which are distributed in the more densely popu­
lated areas of the Commonwealth. Frequently, by mutual 
arrangements among the managements of a number of 
these stations, extensive simultaneous broadcasting is 
effect.,d. In a recent instance there were no less than 
66 privately-owned stations simultaneously transmitting 
by means of the Post Office telephone trunk system. 

Activities in connection with 
Commercial Stations 

A S the. licensing ~nd .controlling authority, the Depart­
Stations. Appl1cat1ons for new stations, alterations 
ment is closely associated with the Oommercial 

or replacements to existing transmitters and all other 
technical features of the stations call for 'the approval of 
the Department. In the interests of listeners these 
matters are carefully investigated in order to permit the 
broadcasters to develop the Commercial Service as far as 
conditions will allow throughout the various States. 

The main limiting factor is the shortage of broadcast­
ing channels (wavel~mgths) which, as already mentioned 
are Internationally limited to a certain band. In order: 
however, to provide for additional stations where they are 
considered justified and where there is a · prospect of the 
stations becqming a ' financial success for their owners 
the Department has introduced a system, adopted in other: 
countries, of sharing the channels between two or more 
stations. In certain areas where more powerful stations 
are justified on the basis of population and area to be 
served, clear channels are provided for those stations 
while in other cases, where a comparatively local servic~ 
is required, stations are allotted channels on the sharing 
principle. 

The maintenance of the operating frequency of the 
stations is of great importance in the success of the Com­
mercia! Stations, particularly those on shared channels 
an~ th~ Department gratefully records the co-operatio~ 
whrc~ rs aff~rded by t~e station owners in arranging for 
the mstallatron of reliable equipment for this purpose. 
In ord~r to help the stations in this matter, checks of the 
operatr_ng freq?-~ncy are regularly made and the Depart­
ment rs provrdmg additional equipment for its Radio 
Inspectors in the different Capital Cities so that the work 
may be more usefully carried out in the Interests of the 
broadcaster$ and listeners. 
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Use of Long Distance Telephone Service 
for Broadcasting Purposes 

T HE Australian Broadcasting Commission and Com­
mercial Broadcasting organisations continue to make 
exte nsive use of the long distance telephone system 

to link up s tati ons for the simultaneous radiation of pro­
gra mme s of spec ial interest, and during 1936 telephone 
ch a nnels were used for relay purposes on 12,497 occasions. 
Since 1932 the number of transmissions over trunk lines 
fo r broadcasting purposes in any one year has increased 
by 490 per cent. The progressive growth in the paSt five 
years is shown by the folowing figures:-

Year Number of Transmissions 
Over Trunk Lines. 

1932 2,118 
1933 . . . . . . . . 3,4 78 
1934 7,679 
1935 . . . . . . 9,997 
1936 . . . . . . . . 12,497 

Of the total relays which took place in 1936, 2,324 
extended to two States, 1,348 to three States, 749 to four 
States, 1,163 to five States, and 488 to six States. The 
remaining 6,425 relays concerned only stations in the 
State cf origin. These figures exceed all previous records 
for tht> Commonwealth, involving as they do the occupa­
tion of channe)s for 21,444 hours. The total mileage for 
trunk lines used in connection with these broadcasts was 
in the region of 20,000,000 miles. 

Som<e idea of the variety of the items which are relayed 
over the trunk lines for broadcasting can be gained from 
the following details which relate to National service pro­
grammes transmitted over interstate channels during last 
year, viz.:-

Item 

Race descriptions . . . . . . . . . . 
Talks and speeches .. 
N f<WS sessions . . . . . . . . . . . . . . 
Musical programmes . . . . . . . . . . 

Number of 
Relays 
1219 

783 
721 
709 

Stock Exchange, market and corn reports . . 
Cricket descriptions . . . . . . . . . . . . . . 

650 
285 

Programmes from overseas stations 125 
Operas, plays, musical comedies and 

revues . . . . 
Other sporting events . . . . 
Concerts . . . . . . . . . . . . 
Miscellaneous items . . . . . . 

98 
60 
23 
57 

4,730 

All previous records for a simultaneous broadcast were 
broken on one occasion during the year when 87 separate 
broadcasting stations in the Commonwealth were linked 
together. This necessitated the use of 18,000 miles of 
telephone trunk lines which had to be withdrawn tem­
porarily from their normal functions wherein transmission 
in both directions is essential, and specially prepared to 
give high quality transmission from the originating station 
out to the remaining 86 stations. This highly complex 
network of line equipment was set up by the technical 
staff of the Post Office, no less than 150 officers having 
to be employed for this occasion. 

Broadcasting authorities have found that chain broad­
casts enhance the value of their programmes and are 
keen to supplement their purely local programmes by 
descriptions of important events occurring outside their 
own localities or of performances of exceptional interest 
or merit arranged by other stations. It is in providing 
the means of transmitting these items to any number 
of stations that the telephone trunk line system plays 
such an important part in broadcast entertainment in this 
country. 

The provision of channels suitable for programme trans­
mission between broadcasting stations is now a feature 
demanding constant consideration in the planning of the 
long distance telephone system. In addition to the mil­
lions of miles of telephone channels which are diverted 
temporarily for broadcasting purposes, 5, 700 miles of 
special high quality channels are used exclusively in this 
way. The association of certain country and metropolitan 
broadcasting· stations for the purpose .of programme 
economy and a wider advertising field has also resulted 
in the permanent leasing of channels between the stations 
concerned. 

EXCLUSIVE RADIO CABINETS 

ANDERSEN & 

FRANTZEN having 

been established 1n 

1916, are cabinet 

makers 1n the real 

sense of the word. 

ANY DESIGN 

EXECUTED. 

'Phone: Mascot 284. 

H. C. ANDERSEN & 

Each cabinet is a work 

of art, designed by an 

artist with modern 

ideas and with the 

solid construction and 

beautiful piano finish~ 

there is a unique Heye 

appeal" which greatly 

assists sales. 

'Phone: Mascot 284. 

FRANTZEN 
Cnr. JOHNSON & QUEEN STREETS, ALEXANDRIA, N.S.W. 
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Listeners Licenses • Australia 1934-5-6· GROWTH OF LICENSES SINCE 1924- (Continued) 1n 

Licenses. Ratio. Licenses. Ratio. Licenses . Ratio. 
N.S.W. VIC . Q' L-0. S.A. W.A. TAS. C'WEALTH April 265,067 4.25 April 329,134 5.08 April 557,423 8.37 

.,; ,; .,; ,; ,; ,; ,; May 267,178 4.28 May 328,815 5.09 May 574,115 8.62 

" .... " ..... (.) .... " .... " .... " ..... " .... June 270,507 4.33 June 331,128 5.12 June 599,159 9.00 ... ... ... ... ... ... ... 
0 0 0 0 

~ 
e e e 

~ 
e e e e e 

July 275,441 4.42 July 330,918 5.10 July 622,674 9.34 .... 
od 

.... 
od od 

..... 
od od 

.... 
od 

.... 
od 

.s oe .s oe .s oe .5 oe .5 oe .5 oe .5 oe August 280,688 4.50 August 326,620 5.03 August 645,631 9.67 .... H:;:: M:p rl:;:: '!"'"(:;:: M:;:: .,.....,.:;::::: H:;:: 
4.54 326,"599 5.02 September 654,848 9.81 e September 284,690 September 

"' ern "' ern "' e rn "' ern "' ern "' ern C/l e rn 
'S 

Q) ""'3 Q) "":l "' .... - <lJ "":l "' ""'3 "' "":l Q) ""::l October 285,550 4.56 October 330,179 5.08 October 666,563 9.98 
"' "' J) " C/l C/l C/l C/l 

:;; <= eP. <= eP. <= eP. .: e"' .: eP. .: eP. <= oP. November 288 ,457 4.59 November 333,714 5.13 November 674,425 10.10 
"' -~ e "' ·~ e "' ·~ 0 "' ·~ e "' ·~ e "' ·~ e "' -o 

.... " ~p. (.) ~ p. (.) -;dll< (.) ~p. (.) ~p. " ~p. " ~p., December 288,784 4.59 December 337,654 5.19 December 681,634 10.19 
< ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1935. 1929. 1932. 

1934 January 289,164 4.60 January 341,394 5.25 
January 687,765 10.28 

February 291,289 4.61 February 347,555 5.33 
l<'ebruary 694,479 10.38 

Jan. 201,654 7.71 186,717 10.25 42,021 4.43 56,539 9.64 25,985 5.91 14,087 6.19 527,003. 7.93 March 702,206 10.47 
Feb. 204,618 7.82 187,918 10.31 44,280 4.66 57, 322 9.77 26,457 6.01 14,292 6.28 534,887 8.05 March 293,120 4.64 March 350,661 5.38 April 708,781 10.57 Mar. 218,770 8.34 199,660 10.94 49,258 5.19 61,252 9.91 27,202 6.18 14,554 6.27 543,715 8.17 April 296,317 4.69 April 357,433 5.48 
April 212 , ~03 8.12 194,746 10.67 47,076 4.96 59,548 10.15 28,136 6.39 15,014 6.47 557,423 8.37 May 298,551 4.73 May 363,772 5.56 

May 718,598 10.71 
May 218,770 . 8.34 199,660 10.94 49,258 5.19 61, 229 10.42 29,540 6.71 15,658 6.75 574,115 8.62 June 721,852 10.74 
June 227,289 8.66 207,324 11.36 52,185 5.50 64,303 10.94 31,476 7.15 16,582 7.14 599,159 9.00 June 301,199 4.75 June 369,936 5.67 July 729,959 10.87 July 238,625 9.07 211,442 11.57 54,906 5.80 66, 93S 1].38 33,293 7.55 17,470 7.60 622,674 9.34 July 303,192 4.78 July 376,759 5.77 Aug. 247,757 9.42 218,442 11.94 57,414 5.99 69,141 11.75 34,639 7.83 18,238 8.00 645,631 9.67 August 303,562 4.79 August 384,787 5.88 

August 736,600 10.97 
Sept. 251,967 9.57 220,290 12.04 59,074 6.16 69,838 11.87 35,279 7.98 18,400 8.1}7 654,848 9.81 September 746 ,225 11.09 
Oct. 256,117 9.73 223,999 12.24 60,719 6.34 70,863 12.05 36,238 8.20 18,627 8.17 666,563 . 9.98 September 304,156 4.78 September 390,552 5.97 October 770,152 11.43 Nov. 259,645 9.87 225,670 12.33 61,847 6.45 71,587 12.17 36,899 8.34 18,777 8.23 674,425 10.10 October 309, 820 4.86 October 397,490 6.08 Dec. 262,988 9.97 227,135 12. 33 62, 721 6.54 72,476 12 .31 37,417 8.46 18,897 8.29 681,634 10.19 

November 310,313 4.87 November 409,264 6.25 November 754,250 11.22 

1935 December 309,981 4.86 December 419,180 6.40 December 763,598 11.35 

1930. 1933. 1936. 
Jan. 265,887 10.08 227,760 12.41 63,857 6.65 73,171 12.43 38,004 8.59 19,086 8.38 687,765 10.28 January 778,651 11.56 Feb. 269,394 10.22 229,756 12.52 63,703 6.64 73,756 12.53 38,550 8.71 1U,320 8.48 694 479 10.38 January 311,07 4 4.86 January 427,821 6.53 February 786,492 11.67 Mar. 272,342 10.29 232 ,116 12.63 64,605 6.74 74,408 12.62 39,249 8.87 19,486 8.42 702:206 10.47 February 309,001 4.83 February 434,632 6.62 April 274,364 10.37 233,913 12.73 65,589 6.83 75, 294 12.77 39,968 9.03 B,653 8.53 708,781 10.57 March 309,572 4.84 March 444,379 6.77 March 795,115 11.78 
May 277,921 10.50 236,853 12.89 66,931 6.97 76,286 12.94 40,650 9.18 19,957 8.62 718,598 10.71 April 803,215 11.90 June 279,166 10.53 237,247 12.90 67,546 7.02 76,515 12.97 41,257 9.29 20,121 8.76 721,852 10.74 April 308,711 4.81 April 448,788 6.83 May 811,000 12.01 July 280,731 10.59 239,694 13.D3 69,034 7.17 77,756 13.18 42 .249 9.51 20,495 8.92 729 ,959 10.87 May 311,322 4.87 May 459,007 7.00 Aug. 282,147 10.64 242,036 13.16 70,002 7.27 78,346 12.28 43,221 9.73 20,848 9.07 736,600 10.97 June 825,136 12.22 
Sept. 285,641 10.76 244,716 13.31 71 ,387 7.37 79,142 1~ . '41 44,057 9.88 21,282 9.30 746,225 11.09 June 312,192 4.88 June 469,477 7.14 July 842,938 12.45 Oct. 288,402 10.87 246,587 13 .36 72,786 7.52 80,088 13.85 46,219 10.34 22,244 9.73 770,152 11.43 July 323,004 5.03 July 481,374 7.32 
Nov. 291,924 10.99 249 ,351 13.56 73,785 7.62 81, 024 13.56 44,836 10.06 21,615 9.45 754,250 11.22 August 335,037 5. 3-1 August 491,233 7.41 

August 852,399 12.59 
Dec. 294,232 11.06 250,75 8 13.63 74,911 7.72 81, 788 13.85 45,580 10.22 21,951 9.59 763,598 11.35 September 860,829 12.70 September 330,169 5.13 September 500,341 7.55 October 872,282 12.87 1936 October 329,627 5.12 October 508,534 6.67 November 877,847 12.96 November 328,307 5.10 November 514,287 7.76 
Jan. 297,033 11. 17 254 ,198 13.81 75,712 7. 80 82, 626 13.99 46,636 10.44 22,446 9.82 778,651 11.56 December 329,465 5.12 December 518,628 7.81 December 887,015 13.09 
Feb. 300,282 11.29 255,898 13.91 76,938 7.93 83,598 14.16 47,234 10.57 22,542 9.86 786,492 11.67 Details in respect to the number of Mar. 305,545 11.47 256,493 13.92 78,043 8.03 84,483 14.29 47,653 10.63 22,898 9.95 795,115 11.78 1931 . 1934. April 308,406 11.58 258,980 14.05 ' 79 ,849 8.13 85,289 14.42 48,293 10.78 23,204 10.09 803,215 11.90 I icenses in each particular State for 
May 312,137 11 .72 259,473 14.07 81,075 8.34 85, 873 14.52 48,986 10.93 23,456 10.19 811,000 12.02 January 326,993 5.08 January 527,003 7.93 the periods abovementioned will June 316,340 11.87 263 ,817 14.31 83,230 8.56 87, 500 14.80 50,081 11 .18 24,168 10.50 825,136 12.22 February 326,270 5.06 February 534,887 8.05 be found in previous copies of this July 323,246 12.09 269,529 14.59 85,402 8.77 88,953 15.02 51,160 11.39 24,648 10.66 842,938 12.45 
Aug. 327,848 12.26 270,867 14.66 86 ,916 8.92 89, 651 15.13 52,193 11.62 24,924 10.78 852,399 12.59 March 327,41 3 5.07 March 543,715 8.17 Radio Trade Annual. 
Sept. 331,542 12.39 271,388 14.69 88,461 9.02 90, 597 1&.28 53,344 11,84 25,497 11 .10 860,829 12.70 
Oct. 336,733 12.58 274,168 14 .84 89 ,686 9.14 91, 784 15.48 54,051 12.00 25,860 11.26 872,282 12.87 
Nov. 338,762 12.66 275,186 14.90 90,712 9.25 92,526 15.61 54,448 12.09 26,213 11.41 877,847 12.96 
Dec. 341,493 12.76 277,344 15 .02 92,208 9.40 93,881 15.84 55,246 12.27 26,843 11.69 887,015 13.09 

GROWTH BY STATES AND SUMMARY New South Wales. 
1924 26,071 1.1 

Growth of Licenses • Commonwealth • 1924 
OF LICENSES 1925 34,911 1.5 8,840 34 

1n s1nce 1926 48,858 - 2.1 13,947 40 

IN FORCE AT 31st DECEMBER EACH YEAR 1927 72,854 3.05 23,996 49 
1928 91,709 3.78 18,855 26 

The total number of licenses 1n operation during the various months since 1924 are given hereunder, FROM 1924 TO 1936. 1929 107,503 4.37 15,794 17 

together with the ratio to 100 population. . /· 1930 119,131 4.79 11,628 11 
1931 125,409 5.00 6,278 5 

1924. 77,485 1.31 1927. Commonwealth Totals. 1932 159,972 6.33 34,563 28 
September 1933 197,869 7.56 37,897 24 

Licenses. Ratio. October 79,271 1.34 January 193,542 3.2 1934 262,988 9.97 65,119 33 
November 80,853 1.37 31st December in force Population Actual o/o July 1,206 .02 February 197,872 3.2 1935 294,232 11.06 31,244 12 

August 8,688 .1 December 85,130 1.44 March 201,288 3.3 Year ended Number 100 of during the year 1936 341,493 12.76 47,261 16 
September 16,859 .3 April 206,515 3.4 Ratio to · Increase Victoria. 
October 22,087 .4 

1926. May 215,801 3.5 38,336 1924 8,327 .5 1924 .66 
November 31,529 .54 January 90,640 1.5 June 225,249 3.68 1925 85,130 1.44 46,794 122 1925 33,988 2.0 25,661 308 
December 38,336 .66 February 97,219 1.6 July 233,286 3.82 1926 187,228 3.09 102,098 120 1926 97,744 5.8 63,756 188 

March 103,145 1.7 August 241,338 3.93 1927 258,179 4.19 70,951 38 1927 134,825 7.80 37,081 38 1925. April 109,500 1.8 September 249,375 4.06 1928 288,874 4.59 30,695 12 1928 141,890 8.11 7,065 5 
January 44,274 .76 May 116,491 1.9 October 254,738 4.15 1929 309,981 4.86 21,107 7 1929 144,141 8.16 2,251 2 
February 50,223 .85 June 128,060 2.14 November 257,010 4.17 1930 329,465 5.12 19;484 6 1930 141,687 7.95 - 2,454 - 2 
March 54,853 .93 July 141,392 2.3 December 258,179 4.19 1931 337,658 5.19 8,193 2 1931 134,173 7.46 - 7,514 - 5 
April 58,133 .99 August 154,736 2.5 1928. 1932 419,180 6.40 81,522 24 1932 156,307 8.66 22,134 16 
May 61,231 1.04 September 165,436 2.7 1933 518 ,628 7.81 99,448 24 1933 184,861 10.14 28,554 18 
June 63,874 1.08 October 175,298 2.9 January 260,304 4.22 1934 681,634 10.19 163,006 31 1934 227,135 12.33 42,274 23 
July 66,605 1.1 November 183,020 3.02 February 262,363 4.23 1935 770,152 11.43 88,518 13 1935 250,758 13.63 23,623 10 
August 72,483 1.24 December 187,228 3.09 March 263,340 4.22 1936 887,01 5 13.09 116,863 15 1936 277,344 15.02 26,586 11 
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Growth by States 
and Summary of Licenses in Force since 1924 

Queensland. 

Ratio to 

Year ended Number 100 of 

31st December in force Population 

1924 
1925 
1926 
1\127 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
l936 

1924 
1925 
1926 
19.27 
1g:28 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 

1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 

,1935 
1936 

1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 

. 1936 

633 
4,141 

19,414 
24 ,433 
25,224 
22,449 
24,418 
26,449 
32,183 
40 ,918 
62,721 
74,911 
92,208 

. 07 

.49 
2.2 
2.73 
2.77 
2.42 
2.59 
2.76 
3.31 
4.31 
6.54 
7.72 
9.40 

South Australia. 

1,345 
6,985 

15,165 
18,792 
22,120 
25,481 
28,447 
32,160 
43,362 
55,762 
72,476 
81,788 
93.881 

.25 
1.29 
2.7 
3.29 
3.81 
4.38 
4.90 
5.51 
7.40 
9.51 

12.31 
13.85 
1!1.84 

Western Australia. 

1,716 
4,192 
4,114 
3,872 
3,814 
4,727 
8,030 

10,800 
16,127 
25,325 
37,417 
46,219 
55.246 

244 
913 

1,933 
3,403 
4,117 
5,680 
7,752 
8,667 

11,229 
13,893 
18,897 
22,244 
26,843 

.4 
1.15 
1.09 
i.OO 

.95 
1.15 
1.92 
2.57 
3.79 
5.76 
8.46 

10.34 
12.27 

Tasmania. 

.1 

.41 

.92 
1.63 
1.95 
2.67 
3.59 
3.96 
5.08 
6.11 
8.29 
9.73 

11.69 

Increase 

during the year 

Actual o/o 

3,508 
15,273 

5,019 
791 

- 2,775 
1,969 
2,031 
5,734 
8,735 

21,803 
12,190 
17,297 

5,640 
8,180 
3,627 
3,328 
3,3p 
2,966 
3,713 

11,202 
12,400 
16,714 

9,312 
12,093 

2,476 
- 78 
-242 
- 58 

913 
3,303 
2,770 
5,327 
9,198 

12,092 
8,802 
9,027 

669 
1,020 
1,470 

714 
1,563 
2,072 

915 
2,562 
2,664 
5,004 
3,347 
4,599 

554 
369 

26 
3 

_11 
!l 
8 

22 
27 
53 
19 
23 

419 
117 

24 
18 
15 
12 
13 
35 
29 
30 
13 
15 

144 
- 2 
- 6 
- 1 

24 
70 
35 
49 
57 
48 
24 
19 

274 
112 

76 
21 
34 
36 
12 
30 
24 
36 
18 
20 

BREY/llE 
PRESENTS 

A complete range of A.C., A.C.-D.C. and Battery 
operated (l3 battery and Vibrator) Mantel and 

Console Receivers with these features: 

The "Surrey," one of the Breville 1937 Consoles. 
* Every Receiver has full A.V.C. 
* Every Dual Wave Receiver incorporates the im· 

portant 16 Metre Short Wave Band. 
* All Console Receivers are fitted with the Breville 

Mammoth Sin. Glass Edgelit Dial. 
* Stations in YOUR STATE are printed Double Size 

for easy tun in g. 
* Breville Cabinets are interchangeable, giving you 

the greatest range of Receivers and Prices on the 
Market. 
Some Territories are still open . Write To-day to 
the Factory or your nearest Distributor for Full 
Particulars. 

MANUFACTURED AND GUARANTEED BY 

BREVILLE RADIO PTY. LTD. 
486 ELIZABETH STREET, SYDNEY. 

Cables & 
Telegrams: 
BREVILLE, 

PHONES: 

M6391 
SYDNEY. (2 Lines) 

INTERSTATE DISTRIBUTORS: 
VIC. 

BreYille R a dio Pty. Ltd. , 
191 Queen St. , Melbourne. 

TASMANIA. 
Universal Distributors 

Pty. Ltd., Hobart . 
Findlay & Wills Pty. 

Ltd., Devenport. 
Wills & Co. Pty. Ltd. , 

Launceston. 
SOUTH AUST.RALIA. 

Stott & Hoare (S.A.) 
Ltd., Adelaide. 

WESTERN AUSTRALIA. 
Stott & Hoare Type ­

writers Ltd., Perth. 

QUEENSLAND. 
0. Thomas, King House, 

Queen St. , Brisbane. 
Pike Bros. Ltd., Bris ­

bane, and at Too ­
woomba & Townsville. 

·williams Pty . Ltd., Rock­
hampton. 

\Y)·per Bros . Ltd., 
dab erg. 

NEW ZEALAND. 

Bun-

Stanley B . Davys & Co., 
Wellington. 
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Monthly Totals by States 
Broadcast Listeners' 

for Year 
License 
1936 

Figures 

FIGURES in brackets alongside New Issues, Renewals, an,d Cancellations, indicate the free 
licenses included in the totals of those respective columns . 

To obtain the paid licenses, deduct those figures in brackets from the figure on the left. The 
totals of free licenses in the last column on the right should be deducted from the monthly total 
column to obtain the net paid licenses in fot~e . Experimental licenses are paid and are included in 
all totals. 

N.S. Wales . . 
Victorh . .. . 
Queensland .. 
S. Australia 
IV. Australia 
Tasmania 
C'wealth 

N.S . \Vales .. 
Victoria .... 
Queensland .. 
S. Australia 
vV. Australia 
Tasmania 
C'wealth 

N.S. Wales .. 
Victoria . ... 
Queem;land .. 
S. Australia 
W. Australia 
Tasmania 
C'wealth 

N .S. Wales . . 
Victoria . . .. 
Queensland .. 
S. Australia 
W. Australia 
Tasmania 
C'wealth 

N.S . Wales . . 
Victoria . . . . 
Queensland .. 
S . Australia 
W. Australia 
Tasmania 
C'wealth 

N.S. Wales . . 
Victoria . . . . 
Queensland . . . . 
S. Australia 
W. Australia 
Tasmania 
C'wealth 

New 
Issues 

4,445 (10) 
3,721 ( 6) 
1,614( 4) . 
1,326( 4) 

744(12) 
550( 2) 

12,400 (38) 

4,780( 7) 
3;629( 3) 
1,571 ( 1) 
1,410( 2) 

735 ( 6) 
543 ( 7) 

12,668 (26) 

7,092( 9) 
3,629( 3) 
1,621 ( 2) 
1,438 ( 3) 

879(-) 
543( 7) 

15,4>!4 (36) 

5,129 (11) 
3,534 ( 1) 
1,543( 5) 
1,471 ( 7) 

902 ( 4) 
619(- ) 

13,198 (28) 

6,775( 9) 
5,010( 9) 
2,860( 5) 
1,666( 2) 
1,254( 4) 

756 ( 1) 
18,321 (30) 

6,850( 9) 
9,073( 1) 
2,506 ( 7) 
1,948( 5) 
1,490( 2) 
1,125 ( l) 

32,992(25) 

Renewals 
18,245 (94) 
14,230 (87) 

3,992 (14) 
4,375 (17) 
2,219 (16) 
1,202 (10) 

44,263 (238) 

17,351 (54) 
13,527 ( 40) 

4,252 (16) 
4,067 (21) 
2,123 (18) 

723 ( 4) 
42,043 (153) 

17,763(45) 
13,527 ( 40) 

4,465 (14) 
4,608 (21) 
2,323 (12) 

723 ( 4) 
43,832 (161) 

17,009 (27) 
17,019(40) 

4,348(15) 
5,201 (22) 
2,923 ( 7) 
1,040( 3) 

47,540(114) 

22,895 (29) 
19,251 (57) 

5,974 (17) 
6,781 (29) 
:l ,977 (20) 
1,465 ( 3) 

60,343 ( 155) 

25,898(48) 
20,470 ( 41) 

7,301 (21) 
8,763(19) 
4,701(11) 
2,013( 9) 

69,146 (149) 

JANUARY. 
Total Can-
Issues cellations 
22,690 1,644 (10 ) 
17,951 281\ 5) 

5,606 813 ( 3) 
5,701 488( 6) 
2,963 327 (-) 
1,752 348 ( 1) 

56,663 3,901 (25) 

FEBRUARY. 
22,131 1,531 ( 3) 
17,156 1,929 (13) 

5,823 345(- ) 
5,477 438( 3) 
2,858 137(-) 
1,266 447( 6) 

54,711 4,827(Z5) 

MARCH. 
24,855 1,829 ( 8) 
17,156 3,142(-) 

6,086 516( 7) 
6,046 553 (-) 
3,20.2 460( 5) 
1,266 321(-) 

59.276 6,821(20) 

APRIL. 
22,138 2,268 ( 7) 
20,R53 1,047 (25) 

5,391 543 ( 3) 
6,G72 665 (- ) 
3.825 262( 3) 
1,659 313·(- ) 

60 738 5,098 (38) 

29 670 
24,261 

8 834 
8,'447 
5,231 
2,221 

78,664 

MAY. 
3,044( 2) 
4,517( 9) 

828(- ) 
1,082 ( 2) 

561( 5) 
504( 2) 

10,536(20) 

JUNE. 
32.?48 2,647( 4) 
29 .543 4,729( 1) 

9,807 351(-) 
10,711 321( 1) 

6,191 395 ( 2) 
3,138 H3(- ) 

92,1BS 8,856 ( S) 

Monthly 
Total -

297,033 
254,198 

75,712 
82,626 
46,636 
22,446 

778,651 

300,282 
255 ,898 

76,938 
83,598 
47,234 
22,542 

786,492 

305,545 
256,493 

78,043 
84,483 
47,653 
22,898 

795,115 

308,406 
258,980 

79,043 
85,289 
48,293 
23,204 

803,215 

312,137 
259,473 

81,075 
85,873 
48,986 
23,456 

811,000 

316,340 
263,817 
83,230 
87,500 
50,081 
24,168 

825,136 

Net Popln. 
Increase Ratio 

2,801 11.17 
3,440 13.81 

801 7.80 
838 13.99 
417 10.44 
202 9.82 

8,499 11.56 

3,249 
1,700 
1,226 

972 
598 

96 
7,841 

5,263 
595 

1,105 
885 
419 
356 

8,623 

2,861 
2,487 
1,000 

806 
640 
306 

8,100 

3,731 
493 

2,032 
584 
693 . 
252 

7,785 

4,203 
4,344 
2,155 
1,627 
1,095 

712 
1-!,136 

11.29 , 
13.91 

7.93 
14.16 
10.57 

9.86 
11.67 

11.47 
13,92 

8.03 
14.29 
10.63 

9.95 
11.78 

11.58 
14.05 

8.13 
14.42 
10.78 
10.09 
11.90 

11.72 
14.07 

8.34 
14.52 
10.93 
10.19 
12.02 

11.87 
14.31 
8.56 

14.80 
11.18 
10.50 
12.23 

Total Includes 
Experi­
mental 

551 
383 
179 
156 

91 
39 

1,399 

567 
389 
184 
157 
90 

39 
1,426 

591 
388 
201 
162 

89 
44 

1,475 

589 
391 
190 
157 

86 
44 

1,457 

590 
399 
198 
159 

87 
44 

1,477 

609 
403 
202 
165 

94 
50 

1,52:1 

Free 
Blind 

542 
599 
196 
221 
164 

92 
1,814 

546 
589 
197 
220 
170 

93 
1,815 

547 
611 
192 
223 
165 

!l3 
1,831 

551 
587 
194 
230 
166 

93 
1,821 

558 
587 
199 
230 
165 

92 
1831 

563 
587 
206 
234 
165 

93 
1.848 
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MONTHLY TOTALS OF LICENCES BY STATES FOR 1936-(Continued). 

N.S. \"'ales . . . . 
Victoria . ,' . . . . 
Queensland . . . . 
S. Australia 
\V. Australia 
Tasmania 
C'wealth 

N.S. Wales 
Victoria .. 
Queensland 
S. Australia ... . 
W. Australia . . 
Tasmania .. 
C'wealth .. 

N.S. Wales 
Victoria .. 
Qu•)ensland . . . . 
S. Australia . ... 
W. Australia 
'l'astnania . . . . 
C'wealth ..... . 

RS. \Vales 
Victoria .. 
Queensland 
S. Australia . ... 
W. Australia .. 
Tasmania 
C'wealth .. 

N.S. Wales . ... 
Victoria .. 
Queensland . .. . 
S. Australia ... . 
W. Australia 
Tasmania 
C'wealth ..... . 

N.S. ¥/ales 
Victoria .. 
Queei1sland . . . . 
S. Australia . . .. 
W . Australia .. 
Tasmania . .. . 
C'wealth ..... . 

8,551 (13) 
7,020( 6) 
2,791( 2) 
2,214(-) 
1,525 ( 1) 
1,132 ( 2) 

22,992(25) 

6,803( 3) 
5,956( 6) 
2,469( 3) 
1,904( 6) 
1,522( 3) 

994 ( 1) 
19,648 (22) 

5,850( 6) 
4,280 ( 2) 
2,144( 5) 
1,493(-) 
1,329 ( 4) 
1,071( 1) 

16,167 (18) 

6,281 (10) 
4,998 ( 1) 
1,974( 8) 
1,738( 4) 
1,141( 6) 

768(-) 
16,900 (29) 

5,601 ( 8) 
4,210(10) 
1,484( 2) 
1,533 ( 1) 
1,047( 3) 

781 ( 2) 
14,656 (26) 

4,366 ( 7) 
3,898 ( 3) 
1,700( 4) 
1,763( 3) 
1,078 ( 7) 

927 ( 3) 
13,732 (27) 

32,683(35) 
26,385(49) 

7,995 (14) 
9,455 (21) 
5,123 (11) 
2,132( 5) 

69,146 (149) 

30,036 ( 45) 
24,728(47) . 

6,810(18) 
9,238 (18) 
4,695 ( 6) 
2,200 ( 3) 

77,707 (137) 

24,041(23) 
17,509 (33) 

6,194 (14) 
5,725 (11) 
3,752( 3) 
1,394( 5) 

58,615(89) 

23,216 (26) 
19,393 (35) 

5,979 (13) 
5,503( 5) 
3,569 ( 8) 
1,311( 5) 

58,971 (92) 

20,499(39) 
16,359 (26) 

5,745(11) 
4,917 (13) 
3,236 ( 7) 
1,212( 7) 

51,968 (103) 

19,334(27) 
15,728 (13) 

4,876 (11) 
5,344( 6) 
2,959( 6) 
1,214( 4) 

49,455(67) 

JULY. 
41.234 1,64b (-) 
33,405 1,308 ( 6) 
10.786 619( 1) 
11,669 761 ( 2) 

6,618 H6( 2) . 
3,264 652 ( 2) 

92,138 5,431 (13) 

AUGUST. 
36,839 2,201( 3) 
30,684 4,618( 2) 

9,279 955 ( - ) 
11,142 1,206 ( 4) 

6,217 48~(-) 
3,194 718( 1) 

97,355 10,187(10) 

SEPTEMBER. 
29,891 2,156 (--) 
21,789 9,750( 3) 

8,338 599 ( 1) 
7,218 547( 2) 
5,081 178( 6) 
2,465 498(--) 

74,782 7,737(12) 

OCTOBER. 
29,497 1,090 ( 8) 
24,391 2,:ns ( 2) 

7,953 749(--) 
7,241 G51 (--) 
4,710 134( 2) 
2,079 405( 1) 

75,871 5,447(13) 

NOVEMBER. 
26,100 
20,569 

7,229 
6,450 
4,283 
1,993 

66,624 

3,572 ( 1) 
3,192 ( 7) 

458( 2) 
791(-) 
650( 2) 
428 i 3) 

9,091(15) 

DECEMBER. 
23,700 1,635 ( 4) 
19,626 1,740( 3) 

6,576 204(-) 
7,107 lOS(-) 
4,037 280(-) 
2,141 297( 2) 

63,187 4,564 ( 9) 

323,246 
269,529 

85,402 
88,953 
51,160 
24,648 

842,938 

327,848 
270,867 

86,916 
89,651 
52,193 
24,924 

852,399 

331,542 
271,388 

88,461 
90,597 
53,'3.44 
25,497 

860,829 

336,733 
274,168 

89,6811 
91,784 
54,051 
25,860 

872,282 

338,762 
275,186 

90,712 
92,526 
54,448 
26,213 

877,847 

341,493 
277,344 

92,208 
93,881 
55,246 
26,843 

887,015 

6,906 
5,712 
2,172 
1,453 
1,079 

480 
17,802 

4,602 
1,338 
1,514 

698 
1,033 

276 
9,461 

3,694 
521 

1,545 
946 

1,151 
573 

8,430 

5,191 
2,780 
1,225 
1,187 

707 
363 

11,453 

2,029 
1,018 
1,026 

742 
397 
353 

5,565 

2,731 
2,158 
1,496 
1,355 

798 
630 

9,168 

12.09 
14.59 

8.77 
15.02 
11.39 
10.66 
12.45 

12.26 
14.66 

8.92 
15.13 
11.62 
10.78 
12.59 

12.39 
14.69 

9.02 
15.28 
11.84 
11.10 
12.70 

12.58 
14.84 

9.14 
15.48 
12.00 
11.26 
12.87 

12.66 
14.90 

9.25 
15.61 
12.09 
11.41 
12.96 

12.76 
15,02 

9.40 
15.84 
12.27 
11.69 
13.09 

621 
409 
208 
164 

94 
47 

1,543 

616 
431 
207 
164 

92 
45 

1,555 

640 
440 
209 
170 

96 
47 

1,602 

642 
444 
217 
170 

93 
49 

1,615 

656 
458 
223 
171 

98 
49 

1,655 

664 
464 
224 
172 

96 
50 

1,670 

COMMONWEALTH MONTHLY TOTALS OF BROADCAST LISTENERS' LICENSE 
FIGURES FOR 1936. 

Janu~ry ... . 
February . . . . 
March .. ... .. . 
April . ... . . 
May . .. ..... . . 
June ......... . 
July ..... . 
August . . . . . . . . 
September 
October . .. . 
November ..... . 
December . . . . . . 

Issues 
New 

12,400 ( 38) 
12,668 ( 26) 
15,444 ( 36) 
13,198 ( 28) 
18,321 ( 30) 
22,992 ( 25) 
23,233 ( 24) 
19,648 ( 22) 
16,167( 18) 
16,900 ( 29) 
14,656 ( 26) 
13,732 ( 27) 

Renewals 

44,263 ( 238) 
42,043 ( 153) 
43,832 ( 161) 
47,540 ( 114) 
60,343 ( 155) 
69,146 ( 149) 
83,773( 135) 
77,707( 137) 
58,615 ( 89) 
58,971( 92) 
51,968( 103) 
49,455 ( 67) 

Total 
Issues 
56,663 
54,711 
59,276 
60,738 
78,664 
92,138 

107,006 
97,355 
74,782 
75,871 
66,624 
63,187 

Can· 
cellations 
3,901( 25) 
4,827( 25) 
6,821 ( 20) 
5,098( 38) 

10,536 ( 20) 
8,856 ( 8) 
5,431 ( 13) 

10,187 ( 10) 
7,737( 12) 
5,447( 13) 
9,091( 15) 
4,564( 9) 

Monthly Net 
Total Increase 
778,651 8,499 
786,492 7,841 
795,115 8,623 
803,215 8,100 
811,000 7,785 
825,136 14,136 
842,938 17,8 02 
852,399 9,461 
860,829 8,4,3'0 
872,282 11,453 
877,847 5,565 
887,015 9,168 

Pop ln . 
Ratio 
11.56 
11.67 
11.78 
11.90 
12.02 
12.22 
12.45 
12.59 
12.70 
12.87 
12.96 
13.09 

T·otals 
Experi­
mental 

1,399 
1,426 
1,475 
1,457 
1,477 
1,523 
1,543 
1,555 
1,602 
1,615 
1,655 
1,670 

199,359 (239) 687,656 (1593) 887,015 82,496 (208) 9,992,919 116,863 147.81 18,397 

1937 

576 
587 
207 
232 
164 

93 
1,859 

576 
591 
210 
234 
167 

93 
1,871 

582 
590 
214 
232 
165 

94 
1,877 

584 
589 
222 
236 
169 

93 
1,893 

591 
592 
222 
237 
170 

92 
1,904 

594 
592 
226 
240 
177 

93 
1,922 

include 
Free 
Blind 
1,814 
1,815 
1,831 
1,821 
1,831 
1,848 
1,859 
1,871 
1,877 
1,893 
1,904 
1,922 

22,286 
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P'\ 

1tl\~ICORDI NC 
I I. 

offers you the 
radio /or your 

finest channel 
advertising 

A.W.A. Recording Studios are equipped with the very latest type 

of apparatus,_ ensuring the highest standard and quality in sound 

recording. 

Specialised 
Advertisers: 

A.W.A. 
/or 

Disc recording. 

Broadcast 

Recordings on telegraphone (steel tape). 

N.B.C. electrical transcriptions. 

N.B.C. dramatic scripts. 

Merchandising service for national advertisers. 

Data on every phase of broadcasting. 

Australian-made electrical transcriptions. 

Overseas relays. 

Facilities 

Our expert staff enables us to give facts and figures and to offer 

recommendations covering all details of a campaign for the mer­

ehandising of your product. 

RADIO ADVERTISING DEPARTMENT 

AM~LCAMA TED WIRELESS (A,SIA) , LTD. 
47 YORK STREET 

SYDNEY 
167 QUEEN STREET 

MELBOURNE 
Telegraphic Address: "Expanse" 

59 
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Country-Metropolitan License Distribution 
In Various States and 

During 
the Commonwealth 
1936 

T HE following figures show the quarterly license figures in the vanous metropolitan and country areas 
for each State for 1936. 

It must be specially noted that the generally accepted boundaries for the metropolitan areas are 
not exactly in accordance with that as defined by the Commonwealth Statistician, and to assist the radio 
industry throughout Australia in a proper determination of the various figures, it will be noted that the 
names of the various municipalities are given here under each State:-

Metropolitan­
Licenses . . . . 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 

% of State 

New South Wales. 
31.3 .36 30.6.36 30.9.36 

200,078 204,165 209,821 
1,257,385 1,257,385 1,258,494 

15.91 
67 
66 

16.24 
69' 
65 

16.67 
71 
63 

31.12.36 

214,669 
1,258,494 

17.05 
72 
63 

Metropolitan area of Sydney includes: Alexandria, Anna­
dale, Ashfield, Auburn, Balmain, Bankstown, Bexley, 
Botany, Burwood, Canterbury, Concord, Darlington, Drum­
nJOyne, Dundas, Eastwood, Enfield, Ermington and Rydal­
mere, Erskineville, Glebe, Granville, Holroyd (part), Home­
bush, Hunter's Hill, Hurstville, Kogarah, Kuringai, Lane 
Cove, Leichhardt, Lidcombe, Manly, Marrickville, Mascot, 
Mosman, Newtown, Paddington, Parramatta, Petersham, 
Randwick, Redfern, Rockdale, Ryde, St. Peters, Strathfield, 
Sydney, Sydney North, Vaucluse, Waterloo, Waverley, 
Willoughby, Woollahra. 

Country. 
Licenses . . . . 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% of State 

State-· 
Licenses .. 
Popu.lation 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% ol' State .. 

l111etropol itan­
Licenses .... 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% of State .. 

105,467 
1,406,115 

7.50 
33 
34 

305 .545 
2,663,500 

11.47 
49 

112,175 121,720 
1,406,11 5 1,416,773 

7.98 8.59 
35 37 
35 37 

126,824 
1,416,773 

8.97 
39 
37 

316,340 
2,663,500 

331,542 341,493 

11.87 
51 

2,675,267 2,675,267 

12.39 12.76 
53 55 

Victoria. 
31.3.36 30.6.36 

176,645 
1,002,948 

17.61 
74 
69 

182,123 
1,002,948 

18.15 
76 
69 

30.9.36 31.12.36 

185,556 1S9,399 
1,010,341 1,010,341 

18.37 18.74 
77 78 
68 68 

Metropolitan area of Melbourne includes: Box Hill, 
Brighton, Brunswick, Camberwell, Caulfield, Chelsea, 
Coburg, Collingwood, Essenden, Fitzoy, Footscray, Haw­
thorn, Kew, Malvern, Melbourne, Melbourne South, 
Mordialloc, Northcote, Oakleigh, Port Melbourne, Prahran, 
Preston, Richmond, Sandringham, St. Kilda, Williamstown, 
and Shires of Braybrook (part), Heidelberg (part), 
Moorabbin. 

Country­
Licenses 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% of State .. 

78,849 
840,052 

9.38 
39 
31 

81,694 
840,052 

10.21 
42 
31 

85,832 
836,503 

10.26 
42 
32 

87,945 
836,503 

10.51 
4:l 
32 

State­
Licenses 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% o~ State .. 

Metropolitan­
Licenses .... 
Population 

Ratio: Licenses 
to 100 Popn . . 
Dwellings 
% of State .. 

255,494 
1,843,000 

13.86 
57 

263,817 
1,843,000 

14.31 
59 

Queensland. 
31.3.36 30.6.36 

43,927 
208,803 

14.22 
61 
56 

47,146 
308,803 

15.27 
65 
57 

271,388 2?7,344 
1,846,844 1,846,844 

14.69 15.02 
61 . 62 

30.9.36 31.12.36 

48,513 
309,178 

15.69 
67 
55 

50,688 
309,178 

16.39 
70 
55 

Metropolitan area of Brisbane includes: State Electoral 
Districts, Bre·mer (part), Brisbane, Brisbane South, 
Bulimba, Buranda, Enoggera (part), Fortitude Valley, 
Hamilton, Ithaca, Kelvin Grove, Kurilpa, Logan (part), 
Maree, Merthyr, Nundah, Oxley (part), Sandgate (part), 
Toowong, Windsor, Wynnum (part). 

Country­
Licenses . . . . 
Population 

Ratio: Licenses 
to 100 Popn . . 
Dwellings 
% of State 

State­
Licenses . . 
Population 

Ratio: Licenses 
to 100 Popn. 
Dwel,ings 
% of State .. 

Metropolitan­
Licenses . . . . 
Population 

Ratio: Licenses 

34,116 
663,197 

5.14 
22 
44 

78,043 
972,000 

8.02 
35 

36,084 
663,197 

5.44 
23 
43 

83,230 
972,000 

8.56 
37 

South Australia. 
31.3.36 30.6.36 

57,835 
314,681 

60,135 
314,681 

39,948 
671,672 

5.94 
26 
45 

88,461 
980,850 

9.02 
39 

41,520 
671,672 

6.18 
27 
45 

92,208 
980,850 

9.40 
u 

30.9.36 31.12.36 

62,157 
315,587 

63,91:0 
315,587 

to 100 Popn. . 18.37 19.10 19.69 20.25 
Dwellings 74 77 80 82 
% of State . . 68 69 69 68 
Metropolitan area of Adelaide includes: Corporations 

Adelaide, Brighton, _C ol onel Light Gardens, Glenelg, 
Henley and Grange, Hmdmarsh, Kensington and Norwood 
Port Adelaide, St. Peters, Thebarton, Unley, and the fol: 
lowing District Councils: Burnside, Campbelltown Marion 
Mitcham, Payneham, Prospect, Torrellf West, W~lkerville: 
Country­

Licenses .... 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% of State . . 

26,648 
276,519 

9.63 
41 
33 

27,365 
276,519 

9.89 
42 
31 

28,440 
277,019 

10.26 
44 
31 

29,969 
277,019 

10.81 
46 
32 
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Country-Metropolitan License Distribution 
State-

Licenses 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 

Metropolitan­
Licenses .. .. 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% of State .. 

84,483 
591,200 

14.29 
59 

87,500 
591,200 

14.80. 
61 

Western Australia. 
31.3 .36 30.6.36 

34,185 
216,329 

15.34 
66 
71 

35,696 
216,329 

16.91 
73 
71 

90,597 
592,606 

15.28 
63 

30.9.36 

37,487 
211,545 

17.72 
76 
70 

93,881 
fi92,606 

15.84 
66 

31 .12.36 

37,962 
211,545 

17.94 
77 
69 

Metropolitan area of Perth includes: Municipai'ities: 
Claremont, Cottesloe, Fremantle, Fremantle East, Fre­
mantle North, Guildford, Midland Junction, Perth, Subiaco, 
and the following Road Board distr icts: Bassendean, Bays~ 
water, Belmont Park, Buckland Hill, Canning, Melville·, 
Nedland, Peppermint Grove, Perth, Perth South, Swan 
(part). 
Country­

Licenses 
~Population 

Ratio: Lk!enses 
to 100 Popn . . 
Dwellings 
% of State 

State­
Licenses . . 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% of State .. 

Metropolitan­
Licenses .. 
Population 

. 13,468 
231,671 

5.81 
23 
28 

47,653 
448,000 

10.63 
44 

14,385 
231,671 

6.26 
25 
29 

50,081 
448,000 

11.18 
46 

Tasmania. 
31.3.36 30.6.36 

8,775 
60,115 

9,161 
60,115 

15,857 
238,698 

6.64 
27 
30 

53,344 
450,243 

11.84 
49 

30.9.36 

9,511 
59,976 

17,284 
238,698 

7.24 
29 
31 

55,246 
450,243 

12.27 
5J 

31.12.36 

9,890 
59,976 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% of State .. 

14.59 
62 
38 

15.24 
65 
38 

15,86 
67 
37 

1Li.49 
70 
37 

Metropolitan area of Hobart inc I udes: Glenoreby, 
Hobart, Kingborough (part), Clarence (part). 

Country­
Licenses . . .. 
Population 

Ratio: Licenses 
to 10C Popn . . 
Dwellings 
% of States 

State­
Licenf\e's .. 
Popt<lation 

Ratio: Licenses 
to 100 Popn, . 
Dwellings 
% of State .. 

Metropolitan­
Licenses .... 
Population 

Ratio: Licenses 
to 100 Popn. 4 
Dwel'ings 
% of State 

Country­
Licem:es .. 
Population 

Ratio · Licenses 
.to 100 Popn .. 
Dwellings 
% of State 

State­
Licenses .. 
Population 

Ratio: Licenses 
to 100 Popn .. 
Dwellings 
% of State . . 

14,123 
169,835 

8.31 
36 
62 

22,898 
230,000 . 

-9,-95 
43 

15,007 
169.885 

8.83 
38 
62 

24,168 
230,000 

10:50 
45 

Commonwealth. 
- 3i.3.36 30.6.36 

15,986 
169,574 

9.43 
40 
63 

25,497 
229,550 

11.10 
'48 

16.953 
169,574 

10.00 
4::1 
63 

26.843 
229 .550 

11.69 
5"0 

30.9.3 o 31.12.36 

1521,445 
3,160,261 

539,426 553,045 566,520 
3,160,261 3,165,121 3,165,121 

16.50 
69 
66 

17.06 
71 
66 

272,671 285,710 
3,587,439 3,587,439 

7.60 
33 
34 

7.96 
34 
34 

17.47 
73 
64 

307,784 
3,610,239 

8.53 
36 
36 

17.89 
75 
64 

320,495 
3,610.239 

8.87 
1:8 
26 

794,116 825,136 860,829 'l87,015 
6,747,700 6,747,700 6,775,360 6,775,360 

11.76 
50 

12.22 
52 

12.70 
54 

13 09 
56 

N.Z. Radio Licenses in Force at 31st December, 1936 
CLASS OF 

LICENSE. 

Receivers 
Dealers .. 
Experimental 

(Amateur) 
Experimental 

(Research) 
Multiple .. 
Special 
Free 
Broadcasting 

Totals 

DISTRICTS. 

Auckland Canterbury Otago 

72,844 41,967 31,524 
446 221 171 
251 202 117 

1 

2 2 

266 
3 

124 
2 

95 
7 

Wellington Total 

83,346 229,681 
433 1,271 
407 977 

1 2 

2 6 
1 1 

213 698 
9 21 

73,813 42,518 31,914 84,412 232,657 

Extracts from N.Z. Radio Regulations. 

Radio receiving licenses cost £1/5/- per annum. 
Temporary licenses can be obtained for 10/- per week 

of 7 days or fraction thereof. 
All iicenses expire on March 31 of each year, and any 

licenses renewed within 3 mo'nths of March 31 have to 
pay the additional 12 monthe' license at 2/.1 per calendar 
month. 

Free licenses are issued to blind persons to institu­
tions, homes, and asylums for blind perso~s. and to 
schools, hospitals, and charitable institutions. 

It is an offence against the Regulations for any receiv­
ing set to be in an oscillating condition, to the detriment 
of reception by other licensees. 

The N.Z. Radio Regulations cover over 65 pages of 
printed matter. 

The radio dealers' licenses are divided into five classes 
Class 1, 2, 3, and 5 are issued to persons to respect of ~ 
fixed place of business. Persons wishing to carry on 
business in more than one fixed place, shall obtain addi­
tional license. Licenses of Class 4 are for issue to 
individual dealers not having a fixed place of business. 

Class 5 license may be issued to a person engaged in 
the repair and servicing of radio apparatus and will en­
title him to sell or offer for sale apparat~s to be used 
in the repair and servicing of radio sets, such repairs and 
ser:'ici~g to be carried out by the license holder. Every · 
rad10 hcensed dealer shall exhibit for external observa­
tion a sign bearing the words "Licensed Radio Dealer." 

Radio dealers' license for Class 1 costs £15 per annum, 
Class 2 £7/10/- pa., Class 3 £2 p.a., Class 4 £15 p.a., 
Class 5 £5/5/- p.a, 
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Listeners' 
50 

License Figures tn Force tn Areas Within 
Miles of Principal Cities and Towns 

Jlllllllltllllllllllllllllllllllllllt!lllllllllllllltllllllllllllllllllllllllllllllllll.lllllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllll l lll l l'= 

I QUARTER ENDING MARCH, 31, 1936. I 
~lllllllltlllllllllllllllllllllllllltlllllllllllllllllllllllllllllllllll ! lllllllllllllll!llllllllll"llllllllllllllllltlllllllllllllllllllllllllllllllllllllll~ 

N.S.W. and F.C.T. 

Locality Licenses 

Sydney . . . . . . . . 220,720 
Remainder of State 84,825 

Ratio of Licenses 
to 100 of 

Population Popn. Homes 

State (inc. F.C.T.) . 305,545 

Albury-N.S.W. Sec. 
Vic. Sec .. 

Armidale ..... . 
Bathurst ....... . 
Broken Hill (ex. S.A.) 
Canberra (in. N.S.W.) 
Corowa-

N.S.W. Sec. 
Vic. Sec ... 

Deniliquin­
N.S.W. Sec. 
Vic. Sec .. . 

Dubbo . .. . 
Goulburn .. 
Grafton ..... . 
Gunnedah ... . 
Katoomba-

(exc. Met. area) . 
Lismore- • 

N.S.W. Sec. 
Q'd Sec ... 

Moss Vale .. 
Newcastle 
Orange .... 
Tamworth .. 
Wagga .... 
Wollo:ri.g·ong-

(exc. Sydney) 

3,120 
3,043 
1,470 
6,793 
2,456 
2,775 

3,164 
3,913 

1,217 
1,722 
2,125 
4,415 
2,423 
2,637 

16,331 

4,529 
222 

10,658 
26,931 

4,151 
3,020 
5,081 

17,446 

Victoria. 

1,448,616 
1,214,884 

2,663,500 

30,792 
38,016 
31,562 
93,390 
28,257 
33,586 

32,168 
48,963 

15,954 
22,271 
31,277 
61,541 
42,314 
47,214 

168,687 

90,680 
5,812 

114,179 
242,606 
79,855 
50,312 
73,086 

147,073 

Melbourne 198,460 1,206,240 
Remainder of State 57,034 636,760 

State . . . . . . 

Ballarat . . 
Bendigo .. 
Birchip .. 
Geelong-

(exc. Melbourne) 
Hamilton ..... . 
Horsham ..... . 
Mildura-Vic. Sec. 

N.S.W. Sec .... . 
Sale ....... . 
Shepparton­

Vic. Sec ... 
N.S.W. Sec. 

Swan Hill­
Vic. Sec ... 
N.S.W. Sec. 

Warrnambool .... 

255,494 

20,373 
10,680 

3,418 

23,981 
4,824 
3,902 
2,210 

288 
4,998 

6,808 
311 

2,260 
283 

5,154 

1,843,000 

161,826 
126,454 

44,214 

156,164 
55,'555 
44,380 
23,976 
3,584 

49,869 

81,247 
4,319 

29,583 
5,490 

50,119 

15.24 
6.98 

11.47 

10.13 
8.00 
4.65 
7.27 
8.69 
8.26 

9.84 
7.99 

7.63 
7.77 
6.79 
7.17 
5.73 
5.59 

9.68 

4.99 
3.81 
9.33 

11.10 
5.22 
6.00 
6.95 

11.86 

16.46 
8.94 

13.86 

12.58 
8.44 
7.73 

15.35 
8.68 
8.79 
9.21 
8.04 

10.02 

8.37 
7.20 

7.63 
5.15 

10.28 

64 
31 

49 

46 
34 
20 
30 
35 
36 

44 
34 

34 
34 
30 
32 
25 
26 

40 

23 
16 
40 
48 
22 
27 
32 

49 

68 
37 

57 

50 
33 
35 

63 
37 
37 
39 
31 
40 

36 
32 

33 
23 
45 

Queensland. 
Brisbane . . . . . . 50,942 406,956 
Remainder of State 27,101 565,044 . 

State . . . . 78,043 972,000 

Ayr . . . . . . 2,525 41,529 
Bundaberg . . . . 2,625 46,421 
Cairns . . . . . . 1,232 48,850 
Charleville . . . . 208 5,067 
Gympie . . . . . . . . 3,770 68,492 
Ipswich (ex. Bris.) 9,Q68 129,964 
Longreach . . . . 271 5,062 
Mackay . . . . 1,176 29,065 
Maryborough 3,353 53,527 
Oakey . . . . 5,805 83,064 
Rockhampton 4,141 47,944 
Toowoomba 10,065 123,059 
Townsville . . 2,537 40,055 
Warwick-Q'ld. Sec. 6.172 84,287 

N.S.W. Sec. 122 4,052 
South Australia. 

Adelaide . . . . . . 65,684 394,318 
Remainder of State­

( Inc. Nth. Ter.) 

State (inc. N.T.) . 

Crystal Brook .. 
Port Lincoln 
Port Pirie . . . . 
Mt. Gambier-

S.A. Sec .... . 
Vic. Sec .... . 

Murray Bridge-

18,799 

84,483 

6,641 
903 

5,206 

1,115 
1,240 

196,882 

591,200 

50,128 
7,196 

43,330 

17,181 
7,922 

(exc. Metrop. area) 6,934 72,910 
Renmark . . . . . . 2,222 21,501 

Western Australia. 
Perth . . . . . . . . 36,002 245,287 
Remainder of State 11,651 202,713 

12.51 
4.79 

8.02 

6.08 
5.65 
2.52 
4.10 
5.50 
6.97 
5.35 
4.04 
6.26 
6.98 
8.63 
8.17 
6.33 
7.32 
3.01 

16.65 

9.54 

14.29 

13.24 
12.54 
12.01 

6.48 
15.65 

9.51 
10.33 

14.67 
5.74 

54 
21 

35 

27 
23 
11 
19 
24 
31 
25 
18 
26 
33 
38 
37 
28 
33 
11 

67 

42 

59 

57 
54 
52 

27 
65 

39 
44 

63 
23 

State 47,653 448,000 10.63 44 

Albany ... . 
Bunbury ....... . 
Collie 
Gerald ton 
Kalgoorlie .. 
Katanning .. 
Merredin · . . . . 
Narrogin 
Northam (exc. Perth) 
Wagin 

Hobart . . 
Remainder of State 

Burnie .... 
Devonport .. 
Kelso . . . . 
Launceston . . . . 
Queenstown 
Ulverston . . . . 

------------------
817 i 9,416 8.67 33 

2,298 33,848 6.78 26 
2,214 35,470 6.24 24 

624 9,984 6.25 29 
1,295 23,257 5.57 22 
1,770 14,537 12.24 51 
1,061 15,031 7.06 30 
1,004 15,847 6.33 27 
1,924 37,782 5.09 21 
1,396 17,767 7.85 33 

Tasmania. 
12,536 
10,362 

22,898 . 

4,322 
8,407 
8,545 
7,892 

963 
3,999 

100,037 
129,963 

230,000 

48,377 
86,597 
90,769 
82,196 
9,719 

80,697 

12.53 
7.97 

9.95 

8.93 
9.70 
9.41 
9.60 
9.90 
4.95 

54 
35 

43 

39 
42 
41 
41 
40 
22 
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Listeners' License Figures in force in areas within 50 miles of Principal 
Cities and Towns. 

Quarter Ending June 30, 1936. 

N.S.W. and F.C.T. 

Locality 

Sydney .. 
Remainder of State 

State (inc. F.C.T.) . 

Albury-
N.S.W. Section 
Vic. Section 

Armidale .. 
Bathurst . . . . 
Broken Hill 

(exc. S.A.) .. 
Canberra (inc. N.S.W.) 
Corowa-

N.S.W. Section . 
Vic. Section . . . . 

Deniliquin-
N.S.W. Section . 
Vic. Section .. 

Dubbo .... 
Goulburn .. 
Grafton .. ... . 
Griffith . . . . . . . . 
Gunnedah .... 
Katoomba (exc. 

Metro. area) 
Lismore-

N.S.W. Section . 
Q'ld. Section 

Moss Vale 
Newcastle 
Orange .. 
Tamworth 
Wagga .. 
Wollongong 

exc. Sydney) 

Melbourne 
Remainder of State 

State 

Ballarat . . . . . . 
Bendigo ..... . 
Birchip ....... . 
Geelong (exc. Melb.) 
Hamilton ..... . 
Horsham ..... . 
Mildura-Vic. Sec. 

N.S.W. Sec. 
Sale ......... . 
Shepparton-

Vic. Section 
N.S.W. Section . 

Swan Hill-
Vic. Section . . . . 
N.S.W. Section 

Warrnambool .. 

Ratio of Licenses 
to 100 of 

Licenses Population Popn. Homes 

225,586 
90, 7o4 

316,340 

3,210 
3,135 
1,603 
7,074 

2,508 
2,869 

3,274 
4,000 

1,269 
1,798 
2,336 
4,619 
2,553 
2,353 
2,809 

17,124 

4,850 
260 

11,125 
29,287 

4.405 
3,219 
5,305 

18,143 

Victoria. 

206,374 
57,443 

263,817 

21,069 
11,008 

3,545 
24,244 

4,874 
4,023 
2,292 

319 
5,144 

7,035 
329 

2,312 
293 

5,196 

1,448,616 
1,214,884 

2,663,500 

30,792 
38,016 
31,562 
93,390 

28,257 
33,586 

32,168 
48,963 

15,954 
22,271 
31,277 
61,541 
42,314 
34,831 
47,214 

168,687 

90,680 
5,812 

114,179 
242,606 

79,855 
50,312 
73,086 

147,073 

1,206,240 
636,760 

1,843,000 

161,826 
126,454 

44,214 
156,164 

55,555 
44,380 
23,976 

3,584 
49,869 

81,247 
4,319 

29,583 
5,490 

50,119 

15.57 
7.47 

11.87 

10.42 
8.25 
5.08 
7.57 

8.88 
8.54 

10.18 
8.17 

7.96 
8.07 
7.47 
7.51 
6.03 
6.76 
5.95 

10.15 

5.35 
4.47 
9.74 

12.72 
5.52 
6.40 
7.26 

12.34 

17.11 
9.02 

14.31 

13.01 
8.71 
8.02 

15.53 
8.77 
9.06 
9.56 
8.90 

10.31 

8.66 
7.62 

7.82 
5.34 

10.37 

66 
33 

51 

47 
35 
22 
32 

36 
37 

47 
35 

35 
35 
33 
33 
27 
31 
27 

42 

25 
18 
42 
55 
24 
29 
33 

51 

71 
37 

59 

52 
34 
37 
64 
38 
38 
41 
35 
42 

37 
34 

34 
23 
46 

Brisbane . . . . . . 
Remainder of State 

State . . . . . . 

Ayr ..... . 
Bundaherg ... . 
Cairns ... . 
Charleville .. 
Gympie .... 
Ipswich (ex c. 

Brisbane) .. 
LongTeach . . 
Mackay .... 
Mary borough 
Oakey .... 
Rockhampton 
Toowoomba 
Townsville .. 
Warwick-Qld. Sec. 

N.S.W. Sec. 

Queensland. 

54,642 
28,588 

83,230 

2,721 
2,648-
1,334 

302 
3,954 

9,455 
305 

1,251 
3,712 
6,075 
4,306 

10,571 
2,685 
6,652 

128 

406,956 
565,044 

972,000 

41,529 
46,421 
48,850 

5,067 
68,492 

129,964 
5,062 

29,065 
53,527 
83,064 
47,944 

123,059 
40,055 
84,287 

4,052 

South Australia. 
Adelaide 
:Remainder of State 

State (inc. N.T.) 

Crystal Brook 
Port Lincoln .. 
Port Pirie . . . . 
Mt. Gambier-

S.A. Section .. 
Vic. Section .. 

Murray Bridge 
(exc. Metro. area) 

Renmark .. .. 

68,013 
19,487 

87,500 

6,816 
957 

5,324 

1,191 
1,262 

7,188 
2,235 

394,318 
196,882 

591,200 

50,128 
7,196 

43,330 

17,181 
7,922 

72,910 
21,501 

Western Australia. 

Perth . . . . . . 
Remainder of State 

State ....... . 

Albany ... . 
Bunbury ..... . 
Collie ....... . 
Geraldton .. 
Kalgoorlie .. 
Katanning . . . . 
Merredin . . . . 
Narrogin . . . . 
Northam (ex c. 

Perth) 
Wagin .... 

Hobart . ... 
Remainder of State 

State . . . . 

Burnie .. ... 
Devonport . . . . 
Kelso . . . . 
Launceston . . . . 
Queenstown 
Ulverstone . . . . 

37,620 
12,461 

50,081 

894 
2,493 
2,410 

650 
1,470 
1,906 
1,145 
1,084 

2,057 
1,515 

Tasmania. 

13,238 
10.930 

24,168 

4,567 
8,940 
9,069 
8,347 
1,083 
4.235 

245,287 
202,713 

448,000 

9,416 
33,848 
35,4.70 

9,984 
23,257 
14,537 
15,031 
15,847 

37,782 
17,767 

100,037 
129,963 

230,000 

48,377 
86,597 
90,769 
82,196 

9,719 
80,697 

13.42 
5.05 

8.56 

6.55 
5.74 
2.73 
5.96 
5.77 

7.27 
6.02 
4.30 
6.93 
7.30 
8.97 
8.59 
6.70 
7.89 
3.13 

17.24 
9.89 

14.80 

13.59 
13.29 
12.28 

6.93 
15.93 

9.85 
10.39 

15.33 
6.14 

11.18 

9.49 
7.36 
6.79 
6.51 
6.32 

13.11 
7.61 . 
6.84 

5.44 
8.52 

13.23 
8.41 

10.50 

9.44 
10.32 

9.99 
10.15 
11.14 

5,25 

63 

58 
22 

37 

29 
24 
12 
28 
25 

32 
28 
19 
28 
34 
40 
39 
30 
36 
11 

69 
44 

61 

59 
57 
54 

29 
67 

40 
43 

66 
25 

46 

Jl6 
29 
26 
30 
25 
55 
32 
29 

23 
36 

57 
36 

45 

42 
44 
44 
44 
45 
23 
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Listeners' License Figures in force in areas within 50 miles · of Principal 
Cities an~ Towns. 

Quarter ending September 30th, 1936. 

N.S.W. and F.C.T. 

Loca.lity 
Sydney . . ..... . 
Remainder of State 

Licenses 
232,698 

98,844 

Ratio of Licenses 
to 100 of 

Popn. Homes Population 
1,449,175 
1,226,092 

16.06 68 
8.06 35 

State (inc. F .C.T.) 331,542 2,675,267 12.39 53 

Albury-
.. N.s:w. -section 

Vic. Section .. 
Armidale . . 
Bathurst 
Broken Hill 
· (exc. S.A.) 

Canberra (inc. 
N.S.W.) . .. . 

Corowa-
N.S.W. Section 
Vic. Section .. 

Deniliquin­
N.S.W. Section 
Vic. Section .. 

Dubbo . . .. 
Goulburn . . 
Grafton .. .. 
Griffith . . . . 
Gunnedah . . 
K[}toomba (exc . 

Metro. area) 
Lismore­

N.S.W. Section 
Qld. Section . . 

Moss Vale 
Newcastle 
Orange . ·. 
Tamworth 
Wagga .. 
vVollongong· (exc. 

Sydney) 

Melbourne 
Remainder of State 

State 

Ballarat . . . . . . 
Bendigo ... . 
Birchip . .. . 
Geelong (exc. 

Melb.) .. . . 
Hamilton 
Horsham 
Mildura-

Vic. Section .. 
N.S.W. Section 

Sale .... . . 
Shepparton-

Vic. Section 
N.S.W. Section . 

Swan Hill-
Vic. Section . . . . 

·· ;N.S.W. Section . 
Warrnamhool . . , . 

-------------------------

3,311 
3,263 
1,762 
7,461 

3,1 GG 

3,032 

3,392 
·1,164 

1,351 
1,894 
2,810 
4,843 
2,705 
2,426 
2,972' . 

17,714 

5,145 
267 

11,578 
:~0,605 

4,682 
3,353 
r..fi48 

19,190 

Victoria, 

~~. 792 
38,016 
31,562 
93,390 

28,257 

33,5RG 

32-,168 
48,~63 

15,954 
22,271 
31,277 
61,541 
42,314 
34,831 
47,214 

168,687 

90,680 
5,812 

114.179 
242.606 
' 79.855 

50,312 
7:\ ,0811 

J47.073 

209,626 1.212, 77 4 
61,762 634,070 

271,388 

21,640 
11,511 

3,699 

25,338 
5,090 
4,304 

2,302 
332 

5,446 

7,180 
350 . 

2,462 
334 

5,590 

1,846,844 

161,826 
126,454 

44,214 

156,164 
55,555 
44,380 

23,976 
3,584 

49,869 

81,247 
4.319 

29,583 
5,490 

50,119 

10.75 
8.58 
5.58 
7.99 

11.20 

9.03. 

10.54 
8.50 

8.47 
8.50 
8.98 
7.87 
6.39 
6.96 
6.30 

10.50 

5.67 
4.59 

10.14 
12.62 

5.86 
6.66 
7.fi!l 

13.1H 

17 .2S 
9.74 

14.69 

13.37 
9.10 
8.34 

16 .22 
9.16 
9.69 

9.60 
9.26 

10.92 

8.84 
8.10 

8.32 
6.08 

11.15. 

48 
37 
24 
34 

45 

39 

47 
36 

37 
37 
40 
35 
28 
32 
29 

44 

26 
19 
44 
54 
25 
30 
35 

55 

72 
41 

61 

53 
35 
38 

67 
39 
41 

41 
36 
44 

38 
36 

36 
27 
49 

Locality 

Brisbane . . . . . . 
Remainder of State 

State 

Ayr .. 
Bundaberg .. 
Cairns . . . . 
Charleville .. 
Gympie . . .. 
Ipswich (ex c. 

Brisbane .. 
Longreach . . 
Mackay .. . . 
Maryborongh 
Oakey . . . . 
Rockhampton 
Toowoomha 
Townsville .. 
Warwick-

Qld. Section 
N.S.W. Section 

Queensland. 
Licenses Population Popn. Homes 

Ratio of Licenses 
to 100 of 

56,393 
32,068 

88,461 

2,866 
3,265 
1,623 

331 
4,788 

10,117 
372 

1 ,591 
4,155 
6.670 
4,529 

11,426 
2,833 

7,137 
134 

408,585 
572,265 

980,850 

41,529 
46,421 
48,850 

5,067 
68,492 

129,964 
5,062 

29,065 
53 ,527 
83,064 
47,944 

123,059 
40,055 

84,287 
4,052 

South Australia. 

13.80 59 
5.60 24 

9.02 

6.90 
7.03 
3.32 
6.53 
6.99 

7.78 
7.34 
5.47 
7.76 
8.02 
9.44 
0.28 
7.07 

8.46 
3.31 

39 

30 
30 
14 
30 
30 

34 
34 
24 
32 
37 
41 
42 
31 

38 
12 

Adelaide 70,392 395,368 17.80 
10.24 

71 
45 Remainder of State 20,205 197,238 

State (inc. N.T .) 

Crystal Brook . . 
Port Lincoln .. 
Port Pirie . . .. 
Mt. Gambier-

S .A. Section . . 
Vic. Section . . 

Murray Bridge (exc. 
Metro. area) 

Renmark .... 

90,597 

6,883 
962 

5, 352 

1.268 
1,383 

7.426 
2,241 

592,606 

50,128 
7,196 

43 ,330 

17,181 
7,922 

72,910 
21,501 

15.28 

13.73 
13.37 
12.35 

7.38 
17.44 

10.18 
10.42 

Western Australia. 
Perth 39,479 241,382 ] 6.35 

8.97 Remainder of State 11,633 129,725 

State 

Albany .. 
Bunhury 
Collie 
Gerald ton 
Kalgoorlie .. 
Katanning .. 
Merredin 
Narrogin 
Northam 
Wagin 

Hobart .. 
Remainder of State 

State . . , . . . 

Burnie . ... 
Devonport . . 
Kelso . . . . 
Launceston . . . . . . 
Queenstown 
Ulverstone . . . . . . 

53,344 450,243 11.84 
----------------

977 9,416 10.37 
2, 7 46 33,848 8.11 
2,673 35,470 7.53 

687 9,984 6.88 
1,798 23,257 7.73 
2,119 14,537 14.57 
1,198 15,031 7.97 
1,222 15,84 7 7.71 
2,192 37,782 5.80 
1,678 17,676 9.44 

Tasmania. 
13,864 
11,633 

25,497 

4.928 
9,560 
9,708 
8,904 
1,J65 
4,606 

99,725 
129,725 

229,550 

48,377 
86,597 
90,769 
82,196 

9,719 
80,697 

13.89 
8.97 

11.10 

10.19 
11.04 
10.69 
10.83 
11.99 

5.71 

63 

59 
57 
54 

31 
73 

42 
43 

70 
39 

49 

39 
31 
29 
31 
30 
61 
34 
33 
24 
40 

60 
39 

48 

45 
47 
47 
47 
48 
25 
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Li;teners' License Figures in force in areas within 50 miles of Principal 
Cities and Towns. 

Quarter ending December 30th, 1936. 

N.S.W. AND F.C.T. 

Locality . Licences. 
Sydney . . 238,381 
Remainder of State 103,112 

State (inc. F.C.T.) 341,493 

Albury-
N.S.W. Section . 
Victorian 

Armidale .. . . . . 
Bathurst . . . . . . 
Broken Hill (ex-

eluding S.A.) .. 
Canberra (includ­

ing N .S.W .) 
Corowa-

N.S.W. Section . 
Victorian Section 

Deniliquin-· 
N.S.W. Section . 
Victorian Section 

Dubbo . ... . . 
Goulburn . . . . 
Grafton ... . 
Griffith . . . . . . 
Gunnedah . . .. 
Kstoomba (exclud-

ing Metro. area) 
Lismore-

N.S.W. Section . 
Queeusland 

Moss Vale 
Newcastle 
Orange . . 
Tamworth 
Wagga . . 
Wollongong (ex .. 

3,353 
3,372 
1,843 
7 ,9-!8 

3,498 

3,155 

3.54 2 
4,309 

1,401 
1,979 
2.997 
5,077 
2,979 
2,565 
3,112 

18,961 

6,028 
27-i 

12,339 
32,247 

5.319 
3,574 
5,781 

Population. 
1,449,175 
1,226 ,092 

2,675 ,267 

30,792 
38,016 
31,562 
93,390 

28,257 

33 ,586 

32,168 
48,963 

15,954 
22,271 
31,277 
61,541 
42,314 
34,831 
47,214 

168,687 

90,680 
5,812 

114,179 
242,606 

79,855 
50 ,312 
73 ,086 

Metro. area) 19,852 147,073 

Melbourne .. 
R e m a i n d e r of 

State 

State . . 

Eallarat 
Bendigo 
Birchip 
Geelong (exclud-

ing Melbourne) 
Hamilton .. 
Horsham .. ... . 
Mildura-

Vic. Section ... 
N.S.W. Section 

Sale . ... .. ... . 
Shepparton-

Vic. Section .. 
N.S.W. Section 

Swan Hill-
Vic. Section . . 
N.S.W. Section 

Warrnambool . . 
'Varragul (exclud­

ing Metro. area) 

VICTORIA. 
214 ,336 1,212,714 

63,008 

277,344 

22,193 
11,955 

3,930 

26,089 
5,267 
4,712 

2,554 
341 

5,718 

7,516 
366 

2.547 
348 

5,768 

16,517 

634,070 

1,846,844 

16i,826 
126,454 

44,214 

156,164 
5&;,555 
44,380 

23,976 
3,584 

49 ,869 

81,247 
4,3).9 

29,583 
5,490 

50,119 

152, 760 

Ratio of Licences 
to 100 of 

Popn. Homes. 

16.45 69 
8.41 37 

12.76 

10.89 
8.86 
5.84 
8.51 

12.38 

9 .39 

11.01 
8.80 

8.78 
8.88 
9.58 
8.25 
7.04 
7.36 
6.59 

11.24 

6.65 
4.70 

10.80 
13.29 

6.66 
7.10 
7.91 

13.49 

17.73 

9.93 

15.02 

13.71 
9.45 
8.88 

16.70 
9.48 

10.61 

10.65 
9.51 

11.46 

9.25 
8.47 

8.60 
6.34 

11.50 

10.81 

55 

49 
37 
25 
36 

50 

40 

50 
37 

39 
39 
42 
36 
31 
34 
30 

47 

31 
l:l 
46 
57 
29 
32 
36 

57 

73 

41 

62 -

55 
37 
41 

69 
41 
45 

45 
37 
46 

39 
38 

37 
28 
51 

43 

QUEENSLAND. 

Locality. Licences. Population. 

Ratio of Licences 
to 100 of 

Popn. Homes. 
Brisbane .. 
Remainder 

State . . . . 

58,581 408,585 14.33 61 
of 

33,627 572,265 5.88 25 

State . . . . 92,208 980,850 9.40 

Ayr . . 3,129 41,529 7.53 
Bundaberg . . . . . 3,418 46,421 7.36 
Cairns . . . . . . . . 1,839 48,850 3.76 
Cbarleville . . . . . 348 5,067 6.86 
Gympie . . . . . . . . 5,015 68,492 7.32 
Ipswich (excluding 

Brisbane 10,507 129,964 8.00 
Longreach . . BSfi G.Oii2 7:Go 
Mackay .. · . . . . 1.708 29 ,065 fi .87 
Maryborongh . . 4.344 53,fl27 8.11 
Oakey . . . . . . 6,856 83,064 8.25 
H.ockhampton . . . 4,635 47,944 9.66 
Toowoomba . . . . 11,606 123,059 9.43 
Townsville . . . . 3,163 40,055 7.89 
'Varwick-

Q'land Section 7,273 84,287 8.63 
N.S.W. Section 178 4,052 4.39 

SOUTH AUSTRALIA. 
Adelaide 72,605 395,368 18.36 
R e m a i n d e r o! 

State 21,276 197,238 10.78 

State Inc. N.:r. 

Crystal Brook 
Port Lincoln .. 
l'ort Pirie . . . . 
Mt. Gambier-

S.A. Section . . . 
Vic Section . . . 

Murray Bridge (ex­
Metro. area) 
H.enmark 

93,881 

7,222 
1.054 
5,627 

1,350 
1,454 

592,60-6 

50,128 
7,196 

43,330 

17.181 
7,922 

15.84 

14.40 
14.64 
12.98 

7.85 
18.35 

7, 773 72,910 10.66 
2,299 :n.50l 10.69 

WESTERN AUSTRALIA. 
Perth .. 
Remainder 

State .... 

State . . . . 

of 
40,058, 241 , 38~ 16 .60 

15,188 

55,246 

208,861 

450,243 

7.27 

12.27 

41 

33 
30 
16 
32 
31 

36 
36 
26 
33 
38 
42 
43 
35 

39 
15 

73 

48 

66 

61 
63 
57 

33 
77 

44 
44 

71 

29 

51 
-------------------------

Albany .... 
Eunbury . . 
Collie . . . . 
Geraldton . . 
Kalgoorlie . . . . 
Katanning .. .. 
Merredin 
Narrogin 
Northam 
Wagin . . 

Hobart .. 
R e m a i n d e r of 

State 

State . . , . 

Burnie .. . . 
Devonport ... . 
Kelso . .. . 
Launceston 
Queenstown 
Ulverstone . . 

1,023 9,416 
2,873 33,848 
2,812 35,470 

708 9,984 
1,903 23,257 
2,239 14,537 
1,256 15,031 
1,283 15,84 7 
2,307 37,782 
1, 778 17,767 

TASMANIA. 
14,444 99,825 

12,339 

26,843 

5,265 
10,105 
10,258 
9.319 
1,222 
4,947 

129,725 

229,550 

48,377 
86,597 
90,769 
82,196 

9,719 
80,697 

10.86 
8.48 
7.92 
7.09 
8.18 

15.40 
8.35 
8.10 
6.10 

10.00 

14.47 

9.56 

11.69 

10.88 
11.67 
11.30 
11.34 
12.57 
6.13 

41 
3~ 
30 
32 
31 
65 
35 
34 
26 
42 

62 

41 

50 

48 
50 
50 
49 
50 
27 
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New Zealand 
Broad~asting 

Stations 
As at February, 1937. 

1 Y A: National Broadcasting Service, Shortland Street, 
Auckland. 10 k.w. 650 kc., 461.3 m. Tranmission 
hours: -Monday, to Saturday, 7-9 a.m., 10 a.m.-
11 p.m.: Sundays, 9 a.m. to noon, 1-4.30 p.m., 6-
10 p.m. · 

1YX. National Broadcasting Service, Shortland Street, 
Auckland. 75 watts, 880 lee. 340.7 m. Transmis­
sion hours: 5-6 p.m., 7-10 p.m. (daily except 
Sunday): Sunday, 6-10 p.m. 

1ZB: National Commercial Broadcasting Service, Queen's 
Arcade, Auckland . 350 watts, 1090 k .c., 275.2 m. 
Transmission hours:-Monday to Friday, 7 a.m.-
10.30 a.m., 5-11 p.m.; Saturday, 7 a.m.-10.30 a.m. , 
5-midnight; Sunday, 7 a.m.-noon, 5-10.30 p.m. 

1ZM: W. W. Rodgers Ltd., Massey Road, Manu rewa, 200 
watts, 1260 k .c., 238 m. Transmission hours: Mon­
day, Tuesday, \Vednesday, Thursday, Friday, 5-
10 p.m.; Saturday, 1-4 p.m.; 5 p.m.-midnight; 
Sunday, 10 a.m. to 6 p.m., 7-10 p.m.; Holidays, 
8 p.m. to midnight. 

1ZJ: Johns Ltd., Chancery Street, Auckland, 100 watts, 
1310 k.c., 228.9 m . Transmission hours: Monday, 
Tuesday, Thursday, noon to 2 p.m., 7.30-9.30 p.m. 

2YA: National Broadcasting Service, Featherston Street, 
Wellington. 60 k.w., 570 k.c., 526 m. Tranmission 
hours: -Monday to Saturday, 7-9 a.m., 10 a.m.-
11 p.m.: Sunday, 9 a.m. to noon, l-4.30 p.m., 6-
10 p.m. 

2YB: The North Taranaki Radio Society, Empire Build­
ing, King Street, New Plymouth. 100 watts, 760 
k.c., 395 m . Transmission hours :-Monday, 7-10 
p.m.; Wednesday, 6.30-10 p.m.; Saturday, 1 p.m. 
-5.15, 6.30-10.30 p.m.; Sunday, 6-10 p.m. 

2ZH: C. B. Hansen, Dalton Street, Napier. 90 watts, 820 
k.c., 365.6 m . Transmission hours: -Monday, 
Tuesday, Friday, noon to 2 p.m., 7-10.30 p.m.: 
Wednesday, noon to 2 p.m., 6.30-10.30 p.m.: Thurs­
day, noon to 2 p.m.: Saturday, 10 a.m. to 5 p.m., 
7-11 p.m.: Sunday, noon to 3 p.m., 6.30-10 p.m. 

2YC: National Broadcasting Service, Featherston Street, 
Wellington . 200 watts, 840 k.c., 356.9 m. Transmis­
tion hours :-5-6 p.m.: 7-10 p.m. (daily except 
Sunday): Sunday, 6-10 p.m. 

2ZP: E. A. Perry, 128 Queen Street, Wairoa. 210 watts, 
900 k.c., 333.3 m. Transmission hours: Tuesday, 
7-9 a.m., 6-10.30 p.m.: Wednesday, Thursday, 
Friday, 7-9 a.m.; Sunday, 7.30-9.30 a.m. 

2ZF: The Manawatu Radio Club, King Street, Palmerston 
North. 250 watts, 960 k.c., 312.3 m. Transmission 
hours: Monday, Thursday, Saturday, 8-10 p.m.; 
Wednesday, 6.15-10 p.m.: Friday, 7-9.30 p.m.; 
Sunday, 7-9.30 p.m. 
Sunday, 7-9.30 a.m. 

2ZJ: C.T.C. Hands, 229 Gladstone Road, Gisborne. 300 
watts, 980 k.c., 303.9 m. Transmission hours: 
Monday, Friday, Saturday, 7-10 p.m.: Tuesday, 
Wednesday, noon to 1.30 p.m., 7-10 p.m.; Thurs­
day, 7-8 p.m. 

2ZM: Atwater Kent Radio Service Ltd., 258 Gladstone 
Road, Gisborne. 30 watts, 1150 k.c., 260.9 m. 
Transmission hours: Monday, 9.15-10 a.m., 8-
10.30 p.m.; Tuesday, Wednesday, Friday, 9.15-10 
a.m.: Thursday, 9.-15-10 a.m ., 8-1~ p.m.; Satur­
day, 9.15-10 a.m., 8-10.30 p.m.: Sunday, noon to 
1 p.m., 7-11 p.m. 

2ZD:-W. D. Ansell, 7 Rimu Street, Masterton. 12 watts, 
1170 k.c., 256.3 m. Transmission hours: Monday 
to Sunday, 8-10 p.m. 

2ZL: John Holden, 609 Park Road, Hastings. 50 watts, 
1240 k.c., 241.8 m. Thursday, 6.30- 11 p.m.; Sun­
day, 9.30 a.m. to noon. 

2ZR: 2ZR Radio Club, Trafalgar Street, Nelson. 60 
watts, 920 k.c., 326.1 m. Transmission hours : 
Monday, \Vednesday, 5-10 p.m.: Tuesday, Thurs­
day, Friday, 6-10 p.m.: Saturday, 2.30-4.30 p.m., 
6-10 p.m.; Sunday, 10.45 a.m. to 1 p.m., 6.15-
9.30 p.m. 

2ZO: J. V . Kyle, 50 Waldegrave Street, Palmerston 
North. 200 watts, 1400 k.c., 214.2 m. Transmis­
sion hours: Tuesday, 6.30-10 p.m.; Thursday, 7.30 
10 p.m. 

3Y A: National Broadcasting Service, Gloucester Street, 
Christchurch. 10 k.w., 720 k.c., 416.4 m. Trans­
sian hours: Monday to Saturday, 7-9 a.m., 10 a.m. 
to 11 p.m.: Sunday, 9 to noon, 1-4.30 p.m., 5.30-
10 p.m. 

3ZR: West Coast Radio Society, Bright Street, Cobden, 
den, Greymouth. 250 watts, 940 k.c., 319 m. 
Transmission hours: Monday to Friday, 7.30-8.30 
a.m., 3-5 p.m., 6-7 p .m ., 7.30-10 p.m.; Saturday, 
7.30-8.30 a.m., 1.30--5 p.m., 6-11 p.m. ; Sunday, 
noon to 1.30 p.m., 5.30-6.30 p.m., 7-9 p.m 

3YL: National Broadcasting Service, Gloucester Street, 
Christchurch. 250 watts, 1200 k.c., 250 m. Trans­
mission hours: Week-days, 5-6 p.m., 7-10 a.m.; 
Sunday, 6-10 p.m. 

3ZM: W. J. Green and J. Younger, 253 Brougham Street, 
Christchurch. 100 watts, 1470 k.c., 204.1 m. Trans­
mission hours: Monday, Tuesday, Thursday, 7.30-
10 a.m., 5-6 p.m., 7-10 p.m.: Wednesday, 7.30-
10 a.m., 5-6 p.m., 7-10.15 p.m.; Friday, 7.30-10 
a .m.; Saturday, 7.30 a.m. to 2 p.m., 8 p.m. to mid­
night; Sunday, 11 a.m.-2 p.m., 5-6 p.m., 7-10 
p.m. 

4ZP: R. T. Parsons, 155 Layard Street North, lnvercar­
gill. 450 watts, 620 k.c., 483.6 m. Transmission 
hours: Monday to Friday, 12.30-1.30 p.m., 7-10 
p.m.; Saturday, 7-10 p.m.: Sunday, 11 a.m. to 
noon, 6.30-10 p.m. 

4Y A: National Broadcasting Service, Stuart Street, Dune­
din. 10 k.w., 790 k.c., 379.5 m. Transmission 
hours: Monday to Saturday, 7-9 a.m., 10 a.m. to 
11 p.m.: Sunday, 9 to noon, 1-4.30 p.m., 5.30-10 
p.m. 

4ZB: Otago Radio Association, 180 Rattray Street, Dune­
din. 78 watts, 1010 k.c., 297 m. Transmission 
hours: Wednesday, 6.30-11 p.m.; Thursday, 6-
11 p.m.; Sunday, 10 a.m. to noon. 

4ZM: McCracken and Walls, 17 George Street, Dunedin. 
100 watts, 1010 k.c., 297 m. Transmission hours: 
Monday, Wednesday, Thursday, Friday, 9-11.45 
a.m., 1-2 p.m.; Tuesday, 9-11.45 a.m., 1-2 p.m., 
6-11 p.m.; Saturday, 9 a.m. to noon, 5-10 p.m.: 
Sunday, 2-10 p.m. 

4ZO: Barnett's Radio Supplies, The Octagon, Dunedin. 
25 watts, 1010 k.c., 297 m. Transmission hours: 
Monday to Friday, noon to 1 p.m., 2-3 p.m., 5-6 
p.m.; Monday, 8-11 p .m . ; Friday, 7-11 p.m.; 
Saturday, noon to 1 p.m. 

4YO: National Broadcasting Service, Stuart Street, Dune­
din. 200 watts, 1140 k.c., 263.2 m. Transmission 
hours: Week days, 5-6 p.m., 7-10 p.m.; Sunday, 
6-1'0 p.m. 

4ZL: Radio Service Ltd., 243 Macandrew Road, Dunedin. 
100 watts, 1220 k.c., 245.9 m. Transmission hours: 
Monday and Thursday, 7-9 a.m., 7.30-11 p.m.; 
Tuesday, Wednesday and Friday, 7-9 a.m.; 
Saturday, 7-9 a.m., 7-11 p.m.; Sundays, 8-10 
a .m. 

4ZC: John I. Bilton, Lowburn Ferry, Cromwell, Otago. 
45 watts, 1280 k.c., 234.2 m. Transmission hours: 
7-9 p.m. daily. 

4ZR: Renton and Clark, lnchclutha, Balclutha. 10 watts, 
1340 k.c., 224 m. Transmission hours: Tuesday, 
7.30-10 p.m.; Thursday, 7-·10 p.m.; Sunday, 10 
a.m. to noon, 7.30-9.30 p.m. 
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AMALGAMATED WIRELESS LTD. 
4 7 Y 0 R K STREET. SYDNEY I 6 7 I 9 Q U FE N STREET. MELBOURNE 

Telegrophic Address: "Expanse" 
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COMPLETE LIST OF BROADCASTING 
STATIONS IN AUSTRALIA 

1937 

INCLUDING GOVERMENT STATIONS OPERATED BY THE NATIONAL BROADCASTING 
SERVICE AND COMMERCIAL STATIONS PRIVATELY OWNED AND OPERATED. 

2AD 

2AY 

t2BE 
2BH 

-2BL 

2BS 

2CA 

2CH 

2CO 

2CR 

2DU 

2FC 

2GB 

2GF 

2GN 

2GZ 

2HI) 

t2HR 

2KA 

tzKM 

tDenotes Not Yet in Operation. 

278 metres, 1080 kC, 100 watts. New England 2KO 213 metres, 1410 kC, 500 watts . Newcastle 
Broadcasters, Armidale. Broadcasting Co. Ltd., 70-74 Hunter Street, 

A 1 Newcastle. 203 metres, 1480 kC, 100 watts . ma ga-
mated Wireless (A/sia) Ltd., Studio, Temple 2KY 294 metres, 1020 kC, 1,000 watts. The Labour 
Court, Dean Street, Albury: Council of N.S.W. Studio, 424 George Street, 

Sydney. 
Bega. t2LF Young. 
283 metres, 1060 kC, 100 watts. Ra~o Stver 2LM 333 metres, 900 kC, 500 watts. Richmond 
City Ltd. Studio, Cnr. Cummins an Ze ina River Broadcasters Ltd., Molesworth Street, 
Streets, Broken Hill. Lismore. 
405 metres, 740 kC, 3,000 watts. National 2MO 219 metres, 13/'0 kC, 100 watts . 2MO Gun-
Broadcasting Service. Studio, 96-98 Market nedah Ltd., Marquis Street, Gunnedah. 
Street, Sydney. t2MW Murwillumbah. 
200 metres, 1500 kC, 100 watts. Bathurst 2NC 244 metres, 1230 kC, 2,000 watts. National 
Broadcasters Ltd. Studio, 51a K;eppell Street, Broadcasting Service (Relays 2FC and 2BL). 
Bathurst. Station at Newcastle. 
286 metres, 1050 kC, 500 watts. A. ]. Ryan 2NR 429 metres, 700 kC, 7,000 watts. National 
Broadcasters Ltd., Symondston, Canberra, Broadcasting Service. (Relays 2FC and 2BL.) 
F.C.T. Station at Lawrence, near Grafton. 
252 metres, 1190 kC, 1,000 watts. N.S.W. 2NZ 256 metres, 1170 kC, 2,000 watts . Northern 
Council of Churches' Service. Studio, Grace Broadcasters Ltd., Otho Street, Inverell. Sta-
Building, York and King Street, Sydney. tion at Little Plain. 
Station at Dundas. 2QN 208 metres, 1440 kC, 100 watts. Deniliquin 
448 metres, 670 kC, 7,500 watts. National Broadcasting Co. Ltd., End Street, Deniliquin. 
Broadcasting Service (Relays 3AR and 3LO). 2RG 204 metres, 1470 kC, 50 watts. Irrigation 

Station at Corowa. 
Area Newspapers Ltd., P.O. Box 388, Griffith. 

25M 236 metres, 1270 kC, 1,000 watts. Catholic 
545 metres, 550 kc, 10,000 watts. National Broadcasting Co., Australia . House Wynyard 
Broadcasting Service. Station at Cumnock. Square, Sydney. 
455 metres, 660 kC, 100 watts . Central 2TM 231 metres, 1300 kC, 2,000 watts. Tamworth 
Western Radio Services Ltd. Tamworth Radio Development Co., Peel Street, Tam-
Street, Dubbo. worth. 
492 metres, 610 kC, 3,500 watts. National 2UE 316 metres, 950 kC, 1,000 watts. Radio 2UE 
Broadcasting Service. Studio, 96-98 Market Sydney Ltd., 29 Bligh Street, Sydney. 
Street, Sydney. · 2UW 270 metres, 1110 kC, 750 watts. Common-
345 metres, 870 kC, 1,000 watts. Theosophical wealth Broadcasting Corporation Ltd., 49 
Broadcasting Station Ltd., 29 Bligh Street, Market Street, Sydney. 
Sydney. Station at Mosman. 2WG 261 metres, 1150 kC, 1,000 watts. Riverina 
248 metres, 1210 kC, 100 watts. Grafton Radio Broadcasting Co. Ltd., 16 Fitzmaurice 
Broadcasting Co. Ltd. Station at Turf Street, Street, Wagga. 
Grafton. 2WL 210 metres, 1430 kC, 300 watts. Wollongong 

Broadcasting Pty. Ltd., Cnr. Church and 
216 metres, 1390 kC, 200 watts. Goulburn Edward Street, Wollongong. 
Broadcasting Co. Ltd., Auburn Street, Goul- t 2XL Cooma. 
burn. 
303 metres, 990 kC, 2,000 watts. Country 
Broadcasting Services Ltd., Orange. 
263 metres, 1140 kC, 500 watts . Airsales 

Broadcasting Co., P.O. Box 123, Newcastle. 

Singleton. 

259 metres, 1160 kC, 100 watts. Radio Ka­
toomba Ltd., Katoomba Street, Katoomba. 

Kempsey. 

3AK 

3AR 

3AW 

VICTORIA. 
200 metres, 1500 kC, 200 watts. Melbourne 
Broadcasters Pty. Ltd., 480 Bourke Street, 
Melbourne, C.1. 
476 metres, 630 kC, 4,500 watts. National 
Broadcasting Service. Studio, 120a Russell 
Street, Melbourne, C.l. 
234 metres, 1280 kC, 600 watts. 3A W Broad­
casting Co. Pty. Ltd., 382 Latrobe Street, Mel­
bourne, C.I . 
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Complete List of Australian Broadcasting Stations 
3BA 

3BO 

3DB 

3GI 

3GL 

3HA 

3KZ 

3LK 

3LO 

3LR 

3MA 

3MB 

3SH 

3SR 

3TR 

227 metres, 1320 kC, 500 watts. Ballarat 
Broadcasters Pty. Ltd., 56 Lydiard Street, 
Ballarat. 
309 metres, 970 kC, 400 watts. Amalgamated 
Wireless (A/sia) Ltd. Studio, Pall Mall, 
Bendigo. 
291 metres, 1030 kC, 600 watts. 3DB Broad­
casting Co. Pty. Ltd., 36 Flinders Street, Mel­
bourne, C.l. 
361 metres, 830 kC, 7,000 watts. National 
Broadcasting Service (Relays 3AR and 3LO). 
Station at Longford, near Sale. 
222 metres, 1350 kC, 100 watts. Geelong 
Broadcasters Pty. Ltd., National Mutual 
Buildings, Moorabool Street, Geelong. 
297 metres, 1010 kC, 750 watts. Western 
Province Radio Pty. Ltd., 37 Gray Street, 
Hamilton. 
254 metres, 1180 kC, 600 watts. Industrial 
Printing and Pubilcity Co., 24 Victoria Street, 
Carlton, N.3. 
275 metres, 1090 kC, 2,000 watts. 3DB Broad­
casting Co. Pty. Ltd. Station at Lubeck. 
390 metres, 770 kC, 3,500 watts. National 
Broadcasting Servic~. Studio, 120a Russell 
Street, Melbourne, C.1. 
31.315 metres, 9580 kC, 1,000 watts. National 
Broadcasting Service. Station at Lyndhurst. 

·221 metres, 1360 kC, 100 watts. Sunraysia 
Broadcasters Pty. Ltd., 22 Deakin Avenue, 
Mildura. 
201 metres, 1490 kC, 100 watts. Mallee 
Broadcasters Pty. Ltd., Cumming Avenue, 
Birchip. 
226 metres, 1330 kC, 100 watts. Swan Hill 
Broadcasting Co., Campbell Street, Swan Hill. 
238 metres, 1260 kC, 2,000 watts. "The Argus" 
Broadcasting Services Pty. Ltd., 365 Elizabeth 
Street, r\1elbourne. Station at Shepparton. 
242 metres, 1240 kC, 1,000 watts . Gippsland 
Publicity Pty. Ltd., Raymond Street, Sale. 

t3 UL W arragul. 
3UZ 323 metres, 930 kC, 600 watts. Nilsen's 

Broadcasting Service Pty. Ltd., 45 Bourke 
Street, Melbourne, C.l. 

3UW 517 metres, 580 kC, 10,000 watts. National 
Broadcasting Service. (Relays 3AR and 3LO.) 
Station at Dooen, near Horsham. 

. 3XY 211 metres, 1420 kC, 600 watts. Station 3 XY 
Pty. Ltd., 4 Bank Place, Melbourne, C.l. 

3YB 248 metres, 1210 kC, 100 watts. "The Argus" 
Broadcasting Services Pty. Ltd., 365 Elizabeth 
Street, Melbourne. Station at Warrnambool. 

Queensland. 

4AK 246 metres, 1220 kC, 2,000 watts. Brisbane 
Broadcasting · Pty. Ltd., King House, King 
Street, Brisbane . 

4A Y 349 metres, 860 kC, 500 watts. Ayr Broad­
casters Pty. Ltd., Airdmillan Road, Ayr. 

4BC 268 metres, 1120 kC, · 1,000 watts. Common­
wealth Broadcasting Corporation ( Qld.), Pty. 
Ltd. Studio, 43 Adelaide Street, Brisbane. 

4BH 217 metres, 1380 kC, 1,000 watts. Broad­
casters ( Aust.), Ltd., Par bury House, Eagle 
Street, Brisbane. 

4BK 233 metres, 1290 kC, 500 watts . Brisbane 
Broadcasting Pty. Ltd., 47 Charlotte Street, 
Brisbane. 

4BU 203 metres, 1480 kC, 100 watts. Bundaberg 
Broadcasters Pty. Ltd., 117 Bourbong Street, 
Bundaberg. 

·4CA 216 metres, 1390 kC, 100 watts. Amalgamated 
Wireless (A/sia) Ltd. Station at Cairns. 

4GR 300 metres, 1000 kC, 500 watts. Gold Radio 
_ Service Pty. Ltd., 43 Adelaide Street, Brisbane. 

41P 208 metres, 1440 kC, 100 watts . Ipswich 
Broadcasting Co. Pty. Ltd., Brisbane Street, 
Ipswich. 

4LG 273 metres, 1100 kC, 300 watts. Central 
Western Broadcasting Co. Pty. Ltd., Long­
reach. 

4MB 283 metres, 1060 kC, 100 watts. Maryborough 
Broadcasting Co. Ltd., 43 Adelaide Street, 
Brisbane. Station, Kent Street, Maryborough. 

4MK 278 metres, 1080 kC, 100 watts . Mackay 
Broadcasting Service, 64 Nelson Street, Mac­
kay. 

4PM 221 metres, 1360 kC, 100 watts. Amalgamated 
Wireless (A/ sia) Ltd. Studio, Musgrave 
Street, Port Moresby, Papua. 

4QG 375 metres, 800 kC, 2,500 watts. National 
Broadcasting Service. Studio, State Insurance 
Building, Brisbane. 

4QN 500 metres, 600 kC, 7,000 watts. National 
Broadcasting Service. Station at Clevedon, 
North Queensland. 

4RK 330 metres, 910 kC, 2,000 watts. National 

4RO 

t4SB 
4TO 

4VL 

4WK 

t4ZR 

5AD 

5DN 

5CK 

Broadcasting Service. Station at Rockhamp-
ton. 
226 metres, 1330 kC, 50 watts. Rockhampton 
Broadcasting Co. Pty. Ltd., 43 Adelaide Street, 
Brisbane. Station at Rockhampton. 
Kingaroy. 
259 metres, 1160 kC, 200 watts . Amalgamated 
Wireless (A/sia) Ltd. Station at Townsville. 
210 metres, 1430 kC, 50 watts. Charleville 
Broadcasting Service Pty. Ltd., Burke Street, 
Char leville. 
224 metres, 1340 kC, 100 watts. Warwick 
Broadcasting Co. Pty. Ltd., Cnr. King and 
Albion Streets, Warwick. 
Roma. 

SOUTH AUSTRALIA. 
229 metres, 1310 kC, 500 watts. Advertiser 
Newspapers Ltd., Waymouth Street, Adelaide. 
313 metres, 960 kC, 500 watts. Hume Broad· 
casters Ltd., 29 Rundle Street, Adelaide. 
469 metres, 640 kC, 7,500 watts. National 
Broadcasting Service Station at Crystal Brook. 
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Complete List of Australian Broadcasting Stations (Continued) 

5CL 411 metres, 730 kC, 2,000 watts . National 
Broadcasting Service. Studio, Hindmarsh 
Square, Adelaide. 

5KA 250 metres, 1200 kC, 500 watts . Sport Radio 
Broadcasting Co. Ltd., Richards Building, 
Currie Street, Adelaide. 

5MU 207 metres, 1450 kC, 100 watts. Murray 
Bridge Broadcasting Co. Ltd. Station at 
Murray Bridge. 

5PI 288 metres, 1040 kC, 2,000 watts . Midlands 
Broadcasting Services Ltd. Station at Crystal 
Brook. 

5RM 353 metres, 850 kC, 1,000 watts. River Murray 
Broadcasters Ltd. Station at Renmark. 

t5SE Mt. Gambier. 

WESTERN AUSTRALIA. 
6AM 306 metres, 980 kC, 2,000 watts. 

casters Ltd. Station at Northam. 
Gerald ton. t6-

6GF 

6AM Broad-

6IX 

6KG 

6ML 

t6NA 
t6PM 

417 metres, 720 kC, 2,000 watts . National 
Broadcasting Service. Station at Kalgoorlie . 
242 metres, 1240 kC, 500 watts . West Austra­
lian Newspapers Ltd., St. George's Terrace, 
Perth. 
248 metres, 1210 kC, 500 watts. Goldfields 
Broadcasters ( 1933) Ltd. , 209 Hannan Street, 
Kalgoorlie . 
265 metres, 1130 kC, 500 watts . W.A. Broad­
casters 'Ltd., Ly·ric :House, Murray Street, 
Perth. 
Narrogin. 

216 metres, 1390 kC, 100 watts. 6PM Broad­
casters Ltd., St. George's House, St. George's 
Terrace, Perth. Station at Fremantle. 

6PR 

6WA 

6WB 

6WF 

7BU 

7HO 

7HT 

7LA 

t7-
7NT 

t7QT 

7UV 

7ZL 

Radio Publications 

341 metres, 880 kC, 500 watts . Nichol~on's 
Ltd., 86,90 Barrack Street, Perth. 
536 metres, 560 kC, 10,000 watts . National 
Broadcasting Service. Station at Minding, 
near Wagin. 
280 metres, 1070 kC, 2,000 watts . W.A. 
Broadcasters Ltd. Station at Katanning. 
435 metres, 690 kC, 3,500 watts. National 
Broadcasting Service. Studio, Stirling Insti­
tute, Perth. 

TASMANIA. 

455 metres, 660 kC, 100 watts . Findlay's Pty. 
Ltd., Wilson Street, Burnie. 

349 metres, 860 kC, 100 watts . Commercial 
Broadcasters Pty. Ltd., 82 Elizabeth Street, 
Hobart. 

278 metres, 1080. kC, 300 watts. Metropolitan 
Broadcasters Pty. Ltd., 44 Eilzabeth Street, 
Hobart. 

273 metres, 110 kC, 300 watts. Findlay and 
Wills Broadcasters Pty. Ltd., 67 Brisbane 
Street, Launceston. 
Longford. 

423 metres, 710 kC, 
Broadcasting Service. 
·Queenstown. 

7,000 watts. National 
Station at Kelso . 

205 metres, 1460 kC, 300 watts. Northern 
Tasmania Broadcasters Pty. Ltd., Reibey Street, 
Ulverstone. 

484 metres, 620 kC, 1,000 watts. National 
Broadcasting Service. Studio, Elizabeth 
Street, Hobart. 

of Australia 
Australian Radio Publications Ltd. (Established 1930), are publishers of this RADIO TRADE ANNUAL 

OF AUSTRALIA, also the weekly trade paper "RADIO RETAILER" which is issued every Friday and 

circulates throughout Australia, New Zealand, Great Britain, U.S.A., and the Continent. Subscription is 15/­

p.a., including a copy of this Radio Trade Annual. Also the monthly technical journal "RADIO REVIEW 

OF AUSTRALIA" which incorporates the Proceedings of the Institution of Radio Engineers (Australia), 

and other technical matters; subscription 10/- p.a. post free. · Also, "BROADCASTING BUSINESS"-a 

weekly business paper relating to the activities of commercial broadcasting in Australia, is issued every 

Thursday, and the subscription is only 15/- p.a., including postage, including a copy of the Year Book. 

These publications represent all sections of radio and broadcasting fields, and those interested profes­

sionally should not fail to be regular subscribers to one or all of these Australian radio publications. Address 
all correspondence to Box 3765, G.P.O., Sydney. 
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EXISTING AUSTRALIAN NATIONAL BROADCASTING STATIONS 
Station 

2BL Sydney 
2CO Corowa 
2CR Cumnock 
2FC Sydney 

2NC Newcastle 

2NR Lawrence 
3AR Melbourne 

3GI Longford 
3LO Melbourne 

3LR Lyndhurst 
3WV Doen 
4QG Brisbane 
4QN Clevedon 
4RK Rockhampton 
5CK Crystal Brook 
5CL Adelaide 
6GF Kalgoorlie 
6WA Minding 
6WF Perth 
7NT Kelso 
7ZL Hobart 

Location 

Coogee, 4-} miles S.E. of G.P.O. 
3t miles N.N.E. of P.O., Corowa 
Cumnock, N.S.W. 
Pennant Hills, 11± miles N.W. of 

G.P.O. 
Beresfield, 11-} miles W.N.W. P.O., 

Newcastle 
Near Grafton, N.S.W. 
North Essendon, 8 miles N.W. Eliza­

beth Street P.O. 
Near Sale, Vic. 
Braybrook, 5f miles W. Elizabeth 

Street P.O. 
5 miles S. by E. of Dandenong 
Near Horsham, Vic. 
25chains S.W. of G.P.O. 
Near Towns ville, Qld. 
6 rniles S.W. of P.O. 
2~ miles N.E. of P.O. 
B;ooklyn Park, 3± miles W. of G.P.O. 
4 miles S.W. of Kalgoorlie P.O., W.A. 
Near Wagin, W.A. 
8 miles N. of G.P.O. 
29 miles N.W. of Launceston, Tas. 
Radio Hill, lf miles S.W. of G.P.O. 

Fre-
quency 

kC 

740 
.448 
550 

610 

1,230 
700 

630 
830 

770 
9,580 

580 
800 
600 
910 
640 
730 
720 
560 
690 
710 
620 

A Message to Commercial Broadcasting Stations. 

BROADCASTING 
BUSINESS 

Wave-
length Power 
(m.) Watts 

405 3,000 
670 7,500 
545 10,000 

492 3,500 

244 2,000 
429 7,000 

476 4,500 
361 7,000 

390 3,500 
31.31 1,000 

517 10,000 
375 2,500 
500 7,000 
330 2,000 
469 7,500 
411 2,000 
417 2,000 
536 10,000 
435 3,500 
423 7,000 
484 1,000 

. . . "the weekly trade newspaper" is 
published ·every Thursday and brings the 
current news of the commercial broad­
casting field to the national and local 
advertisers and to their agents. Through 

this medium you, Mr. Broadcasting Sta­
tion, can sell present and prospective 
advertisers your claim for their support. 
Sell them your Station and keep then1 
sold. 

Ulti-
mate 
Power 

60,000 

30,000 

30,000 

60,000 

30,000 

60,000 

30,000 

BROADCASTING BUSINESS YEAR BOOK 

The broadcasting Business Year Book 
is also a valuable medium which remains 
in constant use for a full twelve months. 
As the name conveys, this Year Book 
within approx. 170 pages, contains com­
plete information on all stations, listeners' 

license distribution, etc., and is the refer­
ence book of all those interested in com-
mercial broadcasting. . 

Send for full details of advertising 
space and rates, etc., for both "Broad­
casting Business" and the "Broadcasting 
Business Year Book." 

Address all Correspondence to Box 3765, G .P .O., Sydney. 
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Australian Radio Tariff Schedule 
In Accordance with the Customs Tariff, 1933-1936 

In the following schedules the first duty is British Preference Tariff, the second Intermediate Tariff, 
and the third, General Tariff. The Intermediate Tariff rates shown are at present inoperative. 

In addition to the rates of import duty shown hereunder, primage duty is payable on goods covered 
by certain items as follows:-

Primage Duty. 
Tariff Items. B.P.T. General 

Item No. 179 (D) (4) (a) Free 4% 
180 (E) . . . . ' . 5% 10% 
180 (G) . ' . . ' . . . 5% 10% 
180 (I) . . ' . . ' 5% 10% 
181 (A) (2) 10% 10% 
404 . . . . . . . . . . Free 4% 
415A .. '. . ' ' . Free 4% 

The import duty on goods admissable at the British 
Preferential Tariff rate under Tariff Items 180 (E) (9). 
180 (E) (10), 180 (E) (11), 180 (E) (12) 180 (E) 
(13), 180 (E) (15), 180 (E) (16), and 180 (G), is subject 
to a deduction in accordance with the Customs Tariff 
(Exchange Adjustment) Act, 1933-1936, and in this con­
nection Section 5 of that Act reads as follows:-

"5. The d.uties of Customs (other than primage duty 
and duty imposed by the Customs Tariff (Industries Pre­
servation) Act 1921-1936 (or any Act amending or in sub­
stitution for that Act) ) which would, but for the pro­
vision of this Act, be payable on goods to which pro· 
tective duties apply and which are admissible under the 
British Preferential Tariff and which are entered for home 
consumption on or after the fifth day of October, one 
thousand nine hundred and thirty-three, shall be varied 
in accordance with the following provisions:-

(a) Whenever at the date of exportation of any such 
goods Australian currency is depreciated to the extent of 
not ness than sixteen and two-thirds per centum in rela­
tion to the currency of the British country from which 
those goods are imported , a deduction from the amount 
of duty payable on those goods in accordance with any 
law of the Commonwealth for the time being in force im­
posing Duties of Cm;toms (other than primage duty and 
duty imposed by the Customs Tariff (Industries Preserva-. 
tion) Act. 1921-1936, or any Act amending or in substitu­
tion for that Act) or in accordance with Customs Tariff 
proposals shall be made of·-

(i) one-fourth of that amount of duty; or 
(ii) twelve and one-half per centum of the value for 

duty, whichever is the less; and 
(b) Whenever at the date of exportation of any such 

goods Australian cunency is depreciated to the extent of 
not less than eleven and one-ninth per centum and less 
than sixteen and two-thirds per centum in relation to the 
cunency of the British country from which those goods 
are imported, a deduction from the amount of duty pay­
able on those goods in accordance with any law of the 
Commonwealth for the time being in force imposing Duties 
of Custom (other than primage duty and duty imposed 
by the Customs Tariff (Industries Preservation) Act, 1921-
1936 or any Act amending or in substitution for that 
Act)', or in accordance with Customs Tariff proposals 
shall be made of-

(i) one-e_ighth of that amount of duty: or 
(ii) six and one-quarter per centum of the value for 

duty whichever is the less." 
179. ELECTRICAL MACHINES AND APPLIANCES.-

(D) ( 4) (a) Elements for electric current rectifier as­
semblies, other than rectifying valves covered by item 
181 (A) (2) ad val. British Preferential Free, Inter­
mediate Tariff 15%, General Tariff 15%. 

180. (E) WIRELESS RECEIVERS, PARTS THEREOF, 
an·d ACCESSORIES THEREFOR, viz:-

1. Chargers, Battery exceflding 1 ampere and up to and 
including 5 amperes-each 15/. IBritish); 24/- (Inter­
mediate); 26/6 (General). t 

And in respect of paragraph (1) - For each £1 by which 
the equivalent in Australian currency of £100 sterling 
is less than £125 at the date of exportation-an addi­
tional duty of each 2/4. t 

2. Condensers, fixed mica, each 3d., 4d., Hd. t 
And in respect of paragraph (2)-For each £1 by which 

the equivalent in Australian currency of £100 sterling 
is less than £125 at the date of exportation-an addi­
tional duty of each .02d. t 

3. Articles for tuning devices, viz:-
(a) Dials, complete, per unit 2/, 2/6, 2/8. t 
And in respect of sub-paragraph (a)-for each £ l by 

which the equivalent in Australian currency of £100 
sterling is less than £125 at the date of exportation-an 
additional duty of, per unit, .16d. t 
(b) Dial or Scale Assembly, per unit, 6d., 9d., 9~d. t 

And in respect of sub-paragraph (b)-for each £1 by 
which the equivalent in Australian currency of £100 
sterling is less th.an £ 125 at the date of exportation-an 
additional duty of, per unit, .04d. 

(c) Drives, ratio reducing, per unit 1/6, 1/9, 1/10~d. t 
And in respect of sub-paragraph (c)-for each £1 by 

which the equivalent in Australian currency of £100 
sterling- is less than £125 at the date of exportation-an 
additional duty of per unit, .12d. t 

4. Resistances, fixed, having a resistance value of 2 
megohms and over-each 2~d., 4d., Hd. t 

And in respect of paragraph (4)-for each £1 by which 
the equivalent in Australian currency of £ 100 sterling 
is less than £125 at the date of exportation-an addi­
tional duty of each, .02d. t 

5. Rheostats, potentiometers and variable resistances 
other than carbon type variable resistances, each 6d., Sd., 
8~d. t 

And in respect of paragraph (5)-for each £1 by which 
the equivalent ii11 Australian currency of £100 sterling 
is less than £125 at the date of exportation-an addi­
tional duty of each, .06d. t 

6. Sockets, valve, each 2d., 3?,d., 4d. t 
And in respect of paragraph (6)-for each £1 by which 

the equivalent in Australian currency of £100 sterling 
is less than £125 at the date of exportation-an addi­
tional duty of each, .04d. t 

7. Transformers, audio and radio-each 1/6, 2/6, 2/9. t 
And in respect of paragraph (7)-for each £1 by which 

the equivalent in Australian currency of £100 sterling 
is less than £125 at the date of exportation-an addi-
tional duty of each ~d. t · 

8. Combined power transformers and chokes or any 
device for eliminating "AB," "BC" or "ABC" batteries, 
such as power packs and similar devices, whether im­
ported separately or incorporated in a wireless receiving 
set each 15/-, 25/-, 26/6. t 

And in respect of parag-raph (8)-for each £1 by which 
the equivalent in Australian currency of £100 sterling is 

(Continued Overleaf.) 
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less than £ 125 at the date of exportation-an additional 
duty of each Hd. t 
or as to all the goods covered by paragraphs (1) to (8) 
of' sub-item (E) the following rates if same return_ a higher 
duty, viz. :-ad val 30 per cent., 50 per cent, 5n per cent. 

And for each £ 1 by which the equivalent in Australian 
currency of £ 100 sterling is less than £ 125 at the date of 
exportation-an additional duty of, ad val. .6 per cent. 

t See provision after paragraph (2) of this sub-item for 
alternative ad valorem rates. 

9. Choke coils suitable for use in connection with bat­
tery eliminating devices, each 5/-, 10/-. :l: 

10. Condensers, variable, of capacities exceeding .0001 
microfarad, but not exceeding .001 microfarad-with gang 
or drum control-per each condenser contained therein, 
1/6, 3/-. :l: 

Without gang or drum control, each 1/6, 3/-. :!: 
11. Condensers, variable, midget, of .0001 microfarad 

capacity or less, each 1/-, 1/6. :r 
12. Loudspeakers and Parts thereof: 

(a) Loudspeakers including transformers, each 10/-, 12/6. ~c 
(b) Parts of loudspeakers imported other than in com-

plete loudspeakers, viz.:­
(1) Field coils, each 2/-, 3/-. t 
(2) Field Coil Cores, each 9d. , 1/3. t 
(3) Field Coil Housings, each 1/{' 1/6. t 
( 4) Cones with or without voice coils, each 1/3, 1/9. t 
(5) Cone Housings, each 1/9, 2/3. t 
(6) N.E.I. other than transformers, ad val. 35 per cent.-

55 per cent. 
Provided, however, that in the case of combinations of 
any of the abovementioned parts duty shall be payable 
on such combinations as though the parts were imported 
separately. 

13. Transformers, power, each 10/-, 15/-. 
or as to all the goods covered by paragraphs (9) to (13 
of sub-item (E) with the exception of the goods covered 
by clause (6) of sub-paragraph (b) of paragraph (12) the 
following rates if same return a higher duty, viz.: ad val. 
35 per cent.-55 per cent. + 

14. Headphones; Parts n.e.i. of wireless receivers, other 
than cabinets-ad val. 30 per cent., 50 per cent., 57?; per 
cent. 

And in respect of paragraph (14)-for each £1 by which 
the equivalent in Australian currency of £100 sterling is 
less than £125 at the date of exportation- an additional 
duty of ad val. 6 per cent. 

15. Wireless Receiving Sets wholly assembled, partly 
assembled ot· unassembled, excluding cabinets, valves. 
loudspeak~rs, headphones, batteries or any device for eli­
minating batteries-

Per valve socket excluding sockets for valves forming 
part of any battery eliminating device-12/6, 25/-, or ad 
val. 35 per cent, 55 per cent. 

whichever rate returns the higher duty. 
Provided-(1) In the absence of valve sockets the sets 

shall be charged duty at the above rates on the basis of 
the number of valves for which they are constructed or 
designed. . . 

:j: See provision after paragraph (13) of thts sub-ttem 
(on this page) for alternative ad valorem rates. 

(2) In the instance of sets constructed or adapted for 
use with multiple purpose valves, the sets shall be 
charged duty< equal to that payable on sets having an 
equal number of unit stages using unit function valves. 

16. Wireless Receiving Sets and Gramophones com­
bined, excluding cabinets, valves, loudspeakers, head­
phones, batteries or any device for eliminating batteries, 
each 20/-, 25/. 

And in addition per valve socket excluding sockets for 
valves forming part of any battery eliminating device-
12/6, 25 / -. . 

Or as an alternative to the cumulative fixed rates pro­
vided above ad val. 35 per cent.-55 percent. 

whichever rate returns the higher duty. 
Provided- (1) In the absence of valve sockets the com­
bined sets shall be charged duty at the above rates on the 

basis of the number of valves for which they are con­
structed or designed. (2) In the instance of cmilbined 
sets constructed or adapted. for use with multiple purpose 
valves, the combined sets shall be charged duty equal to 
that payable on combined sets having an equal number of 
unit stages using unit function valves. · 
180 (G) STORAGE BATTERIES AND PARTS THEREOF, 

Viz.:-
1. Storage Batteries for wireless receiving sets, whether 

imported separately or incorporated in or forming part of 
a wireless receiving set, ad val. 50 per cent.-70 per cent. 

2. Storage Batteries suitable for use in motor vehicles 
(other than motor cycles) otherwise than for propulsion 
purposes, whether imported separately or incorporated in 
or forming parts of any goods covered by sub-item (D) of 
item 359-ad. val. 50 per cent.-70 per cent. 

3. Composition parts, including containers for storage 
batteries for wireless receiving sets and for storage bat­
teries sui(able for use in motor vehicles (other than 
motor cycles) otherwise than for propulsion purposes­
per lb. 2c1. , 2~d., and ad val. 40 per cent.-60 per cent. 

DRY BATTERIES. 
1. Dry Batteries and Dry Cells of all descriptions, whe­

ther imported separately or incorporated in any article 
or appliance, per lb. 2d., 5d. , 5~d. , or ad val. 25 per cent., 
42~ per cent., 48 !! per cent. 
whichever rate returns the higher duty. 

And in r espect of sub-item (1) - for each £1 by which 
the equivalent in Australian currency of £100 sterling is 
less than £125 at the date of exportation-an additional 
duty of, per lb ... 02d., or ad val. .4 per cent. , .5 per cent. 
whichever is applicable. 

VALVES. 
181 (a). 2. Valves for wireless telegraphy and tele­

phony, including rectifying valves, each, 2/3 , 3/6, or ad val. 
20 per cent.-40 per cent. 
whichever rate .returns the higher duty. 

Under the excise tariff for the year 1921-1936, Item 19 
provides for valves for wireless telegraphy and telephony, 
including rectifying valves, but not including metal type 
valves, 2/- each. 

And on and after · July 1, 1937, valves for wireless tele­
graphy and telephony, including rectifying valves, 2/­
cach. 

This means that after July 1, 1937 (subject to any pos­
sible alteration that may occur later than March, 1937) , 
all valves made in Australia are subject to a local excise 
duty of 2/- each. 

Item 404, Miscellaneous. 
. Materials and Minor Articles of a class or kind not com­

mercially produced or manufactured in Australia, for use 
in the manufacture of goods within the Commonwealth, 
as prescribed by Departmental By-Laws are subject to an 
ad val. duty of -British free, Foreign 15 per cent. 

FOR USE IN THE MANUFACTURE OF ALL KINDS 
OF ELECTRICAL APPARATUS AND APPLIANCES, re­
sistance alloys in the form of wire, bars, rods, sheets, or 
strips; jet insulating beads; porcelain insulating beads 
of sizes less than ~ inch diameter by i inch long over all 
measurements; cotton covered copper wire ffner than 30 
gauge (l.S.W.G.); insulating tubes, except:-Tubular cot­
ton braiding or sleeving, bakelised paper, porcelain, hard 
rubber. 

Speaker units under security for the manufacture of 
magnetic type loud speakers. 

Permanent magnets under security for the manufacture 
of loud speakers. 

FOR THE MANUFACTURE OF WIRELESS RECEIV· 
I NG SETS, battery cables (not including terminals), con­
sisting of several flexible cords contained in O)le braided 
cover; woven antenna, i.e. , aerial tape without terminals. 
under security; cotton-covered loop antenna wire for in­
side aerials, under security. 

Record changing devices imported unassembled, exclud­
ing pick-ups 12 inch turntables and motors, for use in the 
manufacture of combined, radio gramophone sets. 

Bright cold rolled steel strips 3~ ins. wide x 3/16 ins. 
thick under security for manufacture of Field Coil Hous· 
ings for Loud speakers. 

~ .. . ··.·· __ ._._.,.:..r~ 
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The undermentioned items may be added to the list of 
articles admissible under tariff Item 404:-

FOR USE IN THE MANUFACTURE OF RADIO "B" 
BATTERIES, ALKALINE TYPE, TO BE FITTED INTO 
CABINETS, COMPLETE WITH CHARGING APPARATUS 
OF AUSTRALIAN MANUFCTURE, connectors, under 
security, elements, under security, separators, under 
security. 

FOR USE IN THE MANUFACTURE OF CONDENSERS, 
metal foil, under security, tissue paper, used as a dielectric, 
under security. 

FOR ALL PURPOSES, aluminium sheets, plain, satin 
finished, and/or polished. 

FOR . USE IN THE MANUFACTURE OF LEADS OR 
CABLES, BRAIDED, FOR WIRELESS RECEIVING SETS, 
cotton yarns or threads, polished, single or 2-ply, dyed or 
otherwise, under security. 

FOR USE IN THE MANUFACTURE OF POTENTIO­
METERS AND VARIABLE RESISTANCES, carbon rings, 
under security. 

FOR USE IN THE MANUFACTURE OF WIRELESS 
VALVES, bakelite valve bases, with metal pins attached; 
glass, soda or lime bulbs; barium magnesium pellets; pure 
iron sheets; of gauges Nos. 18 to 46 (S.W.G.), both gauges 
inclusive; magnesium strips; metal strips, having a nickel 
content greater than 20 per cent., under security; nickel 
chromium strips, in rolls, of gauges Nos. 18 to 46 (S.W.G.), 
both gauges inclusive; fabricated valve parts, of metal or 
mica, viz.: Caps, eyelets, filament clips and supports, get­
ter cups and tabs, grid collars, grids, heaters and cathodes, 
mica spacers, plates, top shields, screens, welds and 
spuds; wire mesh, less than 12D holes per lineal inch, viz.: 
monel metal, nickel,, pure iron; magnesium wire; pure 
iron wire of gauges Nos. 1S to 46 (S.W.G.) both gauges 
inclusive. 

FOR USE IN THE MANUFACTURE OF WIRELESS 
RECEIVING SETS, cords with or without terminals 

Manufacturers 

of-

Radio Receivers 

affixed thereto whether imported with loud speakers or 
separately. 

415a (2) Manufactures for use in the development of an 
Australian industry of a class or kind not commercially 
manufactured in Australia~ad val., Free-15 per cent. 

FOR USE IN ELECTRICAL APPARATUS AND APPLI­
ANCES, copper braid made of wire of gauges finer than 
No. 30 (l.S.W.G.); copper cable, stranded, made of wire · 
gauges finer than No. 30 (l.S.W.G.) 

Cotton covered fiat laid cords with terminals affixed 
thereto for use with radio head sets. 

Being instruments for testing radio equipment, stan­
dard signal generators; beat frequency and low frequency 
oscillators. 

Carbon being amorphous carbon or consisting principally 
of amorphous carbon which has been subjected to no other 
process of manufacture than the f-ormation into plai!l 
blocks or plain rods. 

Carbon being synthetic graphite or consisting principally 
of synthetic graphite which has been subjected to no other 
process of manufacture than the formation into plain 
blocks or plain rods. 

The UNDERMENTIONED ITEMS MAY BE ADDED TO 
THE LIST OF ARTICLES ADMISSIBLE UNDER 
TARIFF ITEM 415A (2) :- . 

Insulating boards of a quality of kind which the Minister 
is satisfied is not being made in Australia, for use in elec­
trical apparatus and appliances (security is required for 
boards of paper other than Elephantide, Fibreboard, 
Leatheroid and Presspahn). 

The importation of the undermentioned goods from all 
non-British countries is probihited unless the consent of 
the Minister has fi'rst been o btairied, viz.:-

Wireless receivers, parts thereof and accessories there· 
for . 

Valves for wireless telegraphy and telephony, including 
rectifying valves. 

Carbon manufactures of all kinds, including carbon 
blocks . 

Application for permits to import should be made prior 
to importation to the Collector in the State into which the 
goods are to be imported. 

Pianos and Player P ianos 
Radio CompOnents 
Switchboard Frames 
Radio Cabinets 

Sole Agents 

for-

Protecting the . 

Garrard Products 
Mullard Receivers 
Mullard Valves 
H asag Bulbs 
Ennwell Products 
Sylverex Crystals 
Radior Auto Lamps 
Erpees Headphones 
Pifco and Telson Meters 
Meltran Transformers 
Garrard Clocks 
Miracle Mixers 
Graham~Farish Fire.s 
Graham·Farish Fans 
Coldaire Refrigerators 
Regent Washing Machines 
Regent Vacuum Cleaners 
Clipshave Razors 
S·B Wires and Cables 
O.B.M. Window Reflectors 
Zeiss-Ikon Industrial and 
Commercial Lighting Equipment 

Distributors 

of-

Condor Lamps 
Hecla Appliances 
Hotpoint Appliances 
Diamond Batteries 
Ever•ready Batteries 
Greengate Cables 

Dealers' Interests 
T HE rigid "Howard" policy of "Wholesale Only" is a 

definite step towards the betterment of the Radio and 
Electrical trade in general. The representative list of 

manufacturers at the left is proof of their confiden:ee in this 
progressive organisation and dealers throughout Australia 
have had practical benefits from Howard's trading policy. 

Howard can help you give your clients better service. 
Theit· special arrangements give you all the facilities of a 
City showroom -for your clients, yet at the same time thor­
oughly safeguarding you. Write for further particulars to-

HOWARD RADIO 
PTY. LTD. 

V ere Street, Richmond, Victoria 
ALSO AT ARGYLE STREET, HOBART, TASMANIA 



76 RADIO TRADE ANNUAL OF • AUSTRALIA 193/ 

Radio Valve Importations 
into Australia 

January to December, 1936 

Quantity­
January .. 
February 
March . ... 
April . . . . 

New South Wales. 

Total 
153,646 

May ... ..... . . . 

U.K. 
12,940 
10,004 

8,225 
14,307 
23,3-:!3 
5,347 

Holland 
8,809 
3,463 

58,734 
22,397 
68,722 
21,620 
10,947 
33,413 

U.S.A. 
131,837 

41,258 
38,191 
83,153 
93,241 

54,721) 
105,150 
119,969 
185,414 
113,182 June ... ... . . 

July . . . . . . 
August ..... . 
September . . . . 
October . . . . 
November .. 
December ... . 

Value­

January 
February .. 
March .... 
April 
May 
June 
July . . 
August 
Septembei· 
October 
November 
December 

10,835 
19,779 

4,154 
20,505 
16,188 
22,065 

6,913 
9,506 

15,9'70 
30,339 

0 77,215 
66,078 
66,651 
64,571 
41,983 
36,659 
18,286 

87,982 
122,849 

75,638 
75,455 
68,817 
70,690 

167,692 290,833 759,123 1,233,518 

£2,930 
3,358 
4,758 
7,411 
9,668 
2.431 
6,638 
9,739 
3,495 
6,421 
5,461 
8,328 

£3,336 
1,072 

11,688 
7,589 

21,509 
7,059 
3,760 
9,991 
2,360 
3,015 
3,848 
7,693 

£16,286 
5,903 
9,152 
8,548 
8,513 
7,898 
6,835 
6,248 
4,592 
3,898 
3,412 
1,786 

£22,565 
1(),350 
25,598 
23,566 
39,722 
20,069 
17,293 
26,960 
10,447 
13,597 
12,721 
17,807 

£70,638 £82,920 £83,071 £240,695 

Totals in column 4 include the following N.S.W. impor­
tll.Jio~ from-
Austria 

" Canada 

" Germany 

" Japan 
New Zealand 

Quantity-

January 
February 
March . . 
April 
May ..... . 
June .. .. . . 
July ..... . 
August . .. . 
September 
October 
November 
December 

in June 1936, 
, Aug. 

, Oct. 
, Jan. _. 
, May 
, July 
.. April 
, Jan. 
, July 

9,000 valves, value 
3,000 

6 
3,461 

48 
108 
114 
100 

12 
7 

Victoria. 

U.K. 
1,245 
. 680 

216 
~36 

6 
474 
477 
196 
28 

2,107 
1,091 

159 

Holland 
1 

41 
824 

1,035 
2,629 
3,150 
1,763 
1,511 

166 

U.S.A. 
23,789 

1,425 
9,763 

21,930 
8,314 

21,379 
15,549 
17,759 

9,464 
5,533 
6,116 
7,316 

£2,681 
£ 870 
£ 112 
£ 263 
£ 12 
£ 32 
£ 20 
£ 10 
£ 1 
£ 1 

Total 
26,440 

2;146 
10,814 
23,101 
10,949 
25,003 
17,795 
20,210 

9,658 
7,750 
7,211 
7,486 

6,815 11,12.0 148,337 168,563 

Value­
January 
February 
Marc'h .. 
April .. 
May .... . . 
June 
July ..... . 
August ..... . 
September . . . . 
October 
November . . 
December .. 

£789 
377 
300 

52 
416 
422 
961 
455 

9 
2,114 

827 
381 

£36 
468 
336 
588 

1,349 
1,082 
1,146 

845 
172 

4 

£2,856 
223 
933 

1,848 
663 

1,889 
1,345 
1,417 

936 
532 
900 
706 

£4,044 
1,068 
1,585 
2,488 
2,428 
3,393 
3,455 
2,930 
1,117 
2,666 
1,732 
1,098 

£7,103 £ 6,026 £14,248 £28,004 

Totals in column 4 include the following importations 
into Victoria from:-
Austria 
Canada 

" Germany 

" Japan 

in August 
, January 
, August 
, October 
, November 
, March 
, July 
, October 
, December 
, January 

1936 720 valves, value 
1,400 

24 
105 

4 
11 

6 
5 

11 
5 

;, 

Quantity­
January .. 
Fe])ruary 
March .... 
April 

Queensland. 

10 5 

6 

30 
9 
7 
8 

May .. 
June ..... . 
July . . . . . . 
August . .. . 
September 
October . . ... . 
November 
December ..... . 

Value­
January 
February 
March . . 
April .. 
May .. , , .. .. 
June 
July ..... . 
August ... . 
September 
October 
November 
December .. 

5 

57 
129 

20 
78 
13 

3 

315 

£19 

11 

94 
325 
382 

1,333 
473 

30 

1 
4 

61 
25 

102 

£137 

235 

36 
51 
88 
21 

11 

32 

9 
8 

114 

£9 
2 
6 
9 
2 

15 

9 
35 

£208 
£362 
£ 5 
£ 19 
£ 1 
£ 16 
£ 3 
£ 1 
£11 
£ 1 

45 
9 

13 
13 
11 

1 
93 

190 
54 
86' 
13 

3 

531 

£165 
2 

241 
20 

2 
36 

160 
413 
412 

1,368 
473 

30 

£2,667 £568 £87 £3,322 

\oluantity­
January 
February 
March . . 
April 
May .. 
June ....... . 
July ....... . 
August ... . 
September 
October 
November 
December .. 

South Australia. 

166 

150 
65 
55 

116 
12 

223 
8 

11 

806 

5 
8 
6 

2 

1 
2 

19 
3 

46 

27 
22 

7 
20 
15 

6 
6 

24 
5 

12 

144 

198 
30 
13 
20 

167 
71 
62 

142 
36 

226 
20 
25 

1,010 
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Value­
January 
February 
March . . 
April . . 
May .. 
June .. 
July .. 
August· 
September 
October 
November 
December 

£58 

21 
87 

207 
229 
495 
238 

15 
21 

£196 
277 
221 

72 

38 
36 

675 
115 

£1,371 £1,630 

£13 -
4 
2 
2 
4 
2 
1 

13 
4 

6 

£267 
281 
223 

2 
97 
89 

246 
278 

1,174 
353 

21 
29 

£51 £3,060 

Totals in column 4 include the following-South Aus­
tralia imported from Germany In December, 1936, 14 
valves, value .£8. 

Western Australia. 
Quantity­
January 
February 
March ....... . 
April 
May 
June 
July 
August . ... 
September 
October 
November .. 
December .. 

Value­
January 
February 
March .. 
April 
:May 
June 
July 
August .... 
September 
October 
November 
December 

13 
13 
10 
25 

150 

155 
112 
310 

2 
26 

916 

£8 
40 
4 
8 

43 

277 
423 
546 
154 

52 

£1,555 

3 

1,005 
27 

1 
24 

8 

4 

1,072 

85 

365 
64 

38 
13 

4 

5 

£574 

11 

5 
16 
16 
12 

10 

15 

85 

£2 

1 
8 
3 
2 

9 

13 

10 
24 

116 
15 

1,046 
193 

12 
156 
146 
318 

17 
30 

2,083 

4 
£10 
125 

5 
381 
110 

2 
315 
445 
550 
167 

57 

£38 £2,171 

Totals in column 4 include the following :-Western 
Australia imported from Germany in January, 1936, 10 
valves, value £4. 

Quantity­
January 
February 
March .. 
April 
May 
June 
July 
August .... 
September 
October 
November 
December 

Tasmania. 

7 

130 
35 
41 

36 
2 

251 

33 

33 

26 

12 

12 
6 
6 
5 

67 

33 

12 

12 
136 

41 
79 

36 
2 

351 

Value­
January 
February 
March .. 
April 
May 
June 
July 
August 
September 
October 
November 
December . . 

Quantity-

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

£4 

307 
79 

375 

15 
4 

784 

34 

34 

Commonwealth. 

U.K. 
14,368 
10,697 

8,554 
14,4_58 
23,524 

6,036 
11,554 
20,410 

4,367 
23,223 
17,338 
22,266 

Holland 
8,820 
3,512 

59,573 
23,432 

0 72,358 
24,798 
12,715 
34,988 

7,180 
9,517 

15,970 
30,343 

£9 

2 

2 
5 
1 
4 

23 

U.S.A. 
155,709 

42,725 
47,968 

105,128 
101,597 

98,628 
81,683 
84,440 
74,064 
47,524 
42,802 
25,602 

£13 

2 

2 
312 

80 
413 

15 
4 

841 

Total 
180,372 

56,935 
116,106 
143,130 
197,587 
138,462 
106,080 
143,588 

85,611 
83,835 
76,114 
78,236 

176,795 303,206 877,870 1,406,056 
Value­
January 
February .. 
March 
April . . 
May · . . 
June .. 
July .. 
August 
September 
October .. 
November 
December ... . 

£3,800 
3,743 
5,098 
7,478 

10,113 
2,983 
8,207 

11,104 
5,179 

10,652 
6,945 
8,816 

£3,705 
1,817 

12,565 
8,177 

23,295 
8,241 
4,995 

10,998 
3,275 
3,134 
3,852 
7,698 

£19,173 
6,134 

10,093 
10,410 

9,190 
9,794 
8,203 
7,679 
5,554 
4,465 
4,331 
2,492 

£27,058 
11,711 
27,772 
26,083 
42,630 
23,699 
21,468 
30,976 
14,008 
18,534 
15,129 
19,025 

£84,118 £91,752 £97,518 £278,093 

Totals in column 4 include the following:­

Australia Re-imported into 
N.S .W. in Feb. 1936, 1 valve, value £ 17 

Austria 

" Canada 

" Germany 

" Japan 

" New Zealand 

, April 12 valves, value £ 8 
, July 1 valve, value £ 39 

Miscellaneous Importations. 
, June 
, August 
, January 
, August 
, October 
, November 
, January 
, March 
, May 
, July 
, October 
, December 
, January 
, April 
, January · 
, July 

, 9000 valves, value 
" 3720 
" 1400 

30 
" 3566 

4 
58 
11 

108 
120 

5 
25 

5 
100 

12 
7 

£2681 
£1078 
£ 362 
£ 117 
£ 282 
£ 1 
£ 16 
£ 16 
£ 32 
£ 23 
£ 1 
£ 19 
£ 1 

.. £ 10 
£- 1 
£ 1 

Note.-See "Review ot" Radio Industry" on paJi!e 15 for 
!lummary of y;~lve position, 
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RADIO APPARATUS IMPORTAT ONS 
INTO AUSTRALIA DURING 19 3 6 

NEW SOUTH WALES. 

Battery Parts Radio 
Eliminators. N.E.I. Sets. Total. 

£ £ £ £ 
January 64 3,112 235 3,411 
February 11 2,327 974 3,312 
March 3,678 524 4,202 
April 2 5,044 1,208 6,254 
May 8 3,554 749 4,311 
June 27 5,675 600 6,302 
July 7 3,127 1,191 4,325 
August 4 4,498 977 5,479 
September 6 3,215 744 3,965 
October 10 2,433 643 3,086 
November 31 3,480 779 4,290 
December 70 3,139 758 3,967 
Battery Chargers Value £11 were imp. into N.S.W. in Jan., 1936 

£5 , Feb. 1936 
£12 , Apl. 1936 

VICTORIA. 

£ £ £ £ 
January 253 646 122 1,021 
February 20 549 107 676 
March 146 560 368 1,094 
April 643 512 84 1,239 
May 99 627 160 886 
June 14 615 134 763 
July 498 602 47 1,147 
August 5 1,636 35 1,676 
September 6 1,293 51 1,350 
October 7 1,386 50 1,469 
November 10 584 44 638 
December 4 4,903 142 5,049 
Battery Chargers value £20 were imp. into Victoria in Mar. 1936 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

January 
February 
March 
April 
May 

£26 , Oct. 1936 

QUEENSLAND. 
£ 

4 

1 
1 

£ 
12 
27 
37 

2 
23 
54 
16 
66 

3 
9 

10 
14 

SOUTH AUSTRALIA. 
£ 
2 

2 
5 
2 

£ 
39 

6 
18 

5 
41 

£ 
40 

6 
15 

7 
39 

1 
21 
11 
16 

11 

£ 
1 1 
15 

13 
7 

£ 
52 
37 
52 

9 
62 
56 
38 
77 
19 

9 
10 
25 

£ 
52 
21 
20 
23 
50 

June 
July 
August 
September 
October 
November 
December 

SOUTH AUSTRALIA. 

Battery 
Eliminators. 

£ 

1 
3 

17 

Parts 
N.E.I. 

£ 
7 

11 
6 

91 
44 
67 

16 

Radio 
Sets. 

£ 
24 

7 
7 

434 

Total. 

£ 
31 
19 
16 

108 
44 

501 
16 

Battery Chargers value £40 were imp. into S .A. in Jan., 1936 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

£40 , June 1936 

WESTERN AUSTRALIA. 
£ 

1 

4 

4 

3 

£ 
52 
66 
25 
22 
28 

6 
4 

16 
7 

44 
9 

£ 
26 

8 
36 

9 
6 

12 
8 

12 

245 
5 

£ 
78 
75 
61 
31 
38 
18 
16 
16 
22 

289 
14 

Battery Chargers ,·alue £5 \Y ere imp . into \V.A. in January, 1936 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

TASMANIA. 
£ £ 
29 5 

2 

1 1 

1 1 

7 
13 

1 

£ 
29 

11 

6 

5 
9 . 

140 

COMMONWEALTH. 
£ £ £ 

348 
36 

148 
650 
113 

43 
511 

13 
32 
17 
41 
74 

3,866 
2,975 
4,318 
5,587 
4,273 
5,358 
3,760 
6,223 
4,618 
3,879 

4,198 
8,082 

463 
1,110 

943 
!,332 

961 
777 

1,274 
1,035 

823 
693 

1,642 
916 

£ 
63 

13 

8 

7 
9 
7 

153 
1 

£ 
4,677 
4,121 
5,409 
7,569 
5,347 
6,178 
5,545 
7,271 
5,473 
4,589 
5,881 
9,072 
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The 
Join the 
Sa I es 

Healing 
Parade 

To Healing Distributors, 1937 is proving the greatest year, 

despite the success of those before. The receiver range 

incorporates developments of a further 12 months' research, 

resulting in a magnificent reception with new beauty, wider 

range and easier tuning. 

More and more people are changing to these receivers 

that celebrate the Healing 40th year of manufacturing. They 

are an achievement supreme. 

And Healing construction eliminates service troubles. 

There IS sales and advertising backing all the way. Inquire 

about a distributorship. A few territories still remain open. 

HEll LinG 
• 

;~v~ 
Q Q DIO 

Manufactured and Distributed throughout the 

Commonwealth by 

A. G. HEALING LIMITED 
MELBOURNE SYDNEY ADELAIDE 

79 
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RADIO AND TELEVISION PATENTS 
1936 TRANSACTIONS IN AUSTRALIA 

MORE CONCERNS INTERESTED 

D URING 1936, in keeping with other phases of the 
showed increased activity. During the twelve months 
industry, radio and television patents in Australia 

370 applications for patents were accepted by the Austra· 
lian Patent Office for radio and television. circuits and 
apparatus, loudspeakers, valves, cathode ray tubes, direc­
tion finding and navigation aiding systems, and other 
gadgets which have some application in radio and allied 
undertakings . . Last year the number similarly dealt with 
was 343. 

From the point of view of country o! origin, the United 
S1ates was again easily first, although its total (147) was 
17 less than in 1935. Germany was again second, raising 
its total from 80 to 96, and England came third with a 
substantial jump from 50 to 79. Holland, with 23, had one 
less than in the previous year, and Australia went back 
from 24 to 15. The rest of the world brought along only 
10. 

The United States lost ground in purely radio subjects, 
dropping back from 96 to 69, but gained in television (23 
to 35), and was fairly stationary in miscellaneous mat­
ters. In Germany's total, television had the lion's share 
(56), although it lost two. There were gains in radio, 10 
to 18, and in miscellaneous groups, 10 to 22. England 
showed greatest activity in radio, doubling its previous 
year's total of 21 in this division and gaining slightly in 
others. Holland dropped back in radio and television, but 
gained in other respects, and Australia fell back consider­
ably in radio circuits, remaining fairly steady in other 
directions. 

On the score of ownership, the principal characteristic 
was a more even distribution and an increase in the 
number of owners that have acquired substantial holdings. 
The Marconi Company was at the head of the list, but 
with a slightly reduced total (128), and again with a sub­
stantially reduced percentage. It showed progress in tele­
vision and miscellaneous, but a loss in radio. 

Radioaktiengesellschaft D. S. Loewe, which, in 1935 
made a vigorous debut, more than doubled its holdings 
and came into second place with 63. · All but a few of 
these were concerned with television, and cathode ray 
tubes. 

Telefunken total (25) was less than half of that of the 
previous year, falling away heavily in television, but gain­
ing a few in radio. Philips were practicaJly the same, 
and the only other owner to reach double figures was the 
Neutrodyne-Hazeltine Group, with 14, a drop of 3. Quite 
a number of concerns who, in previous years, have only 
had an odd applicatiQn or two, have become more regu­
lar in their activities, thus tending to spread patent in­
terests more evenly than in the past. 

Television continues to expand, the applications in this 
division increasing appreciably, and much of the increase 
in the miscellaneous group being due to several items 
which, although not specifically mentioning television, are 
obviously suitable for it. Germany, in ·point of numbers, 
is au easy first, having as many applications as the rest 
of the world put together. This position is practically 
all due to the Loewe people with their cathode ray tubes 
and other special circuits and apparatus. 

The policy of covering everything, apparently without 
much regard for their present or future utility, is still 
vigorously pursued by many of the patent holders. Over­
seas technical interests still dominate the 'Rosition. Last 
year only 15 out of 370 inventions originat12d in Australia, 
a result much worse than that of 1935, ,\r.hen 24 out of 
343 came from the Continent. 

These figures would tend to show that Australia does 
not hold the high position in commercial research that 
some would have us believe. In fact, in view of these 
figures, the less said on this subject the better. 

In the industry there were no disputes on patent mat­
ters. There were a few rumblings, and with the approach 
of another "zero hour" next year, there will probably be 
increasing interest in patents during tlie current period. 

OWNERSHIP. 

Name 
Marconi Co. 
Telefunken 
Philips ..... . 
Neutrodyne Group 
Philco ..... . 
S.T.C ...... . 
I.G.E. (U.S.A.) 
Johnson Lab ... 

Radio 

65 
14-

8 
10 

6 
6 
5 
4 

Miscel-
Television laneous Total Name Radio 

38 25 128 Gen. Electric Co .. 4 
2 9 25 D. S. Loewe 2 

12 20 Television Lab. 1 

4 14 Baird .. . . . . 
1 7 

Farnsworth Tel. 1 
Sundry 22 

3 9 
3 8 Total 148 
4 8 

SUMMARY. 
COUNTRIES OF ORIGIN. 

Eng- Ger- Hoi- A us-
U.S.A. land many land tralia Others T'l. 

Radio 69 42 18 8 6 5 148 
Tel evasion . 35 20 56 2 1 114 
Miscellaneous 43 17 22 15 7 4 108 

Total 147 79 96 23 15 10 370 

Television 

2 
50 

6 
3 
2 
7 

114 

I 

I 
' 

Miscel-
laneous Total 

3 9 
11 63 

7 
3 

4 7 
33 62 

108 370 

I· 
' 
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PATENTS 
RADIO CIRCUITS 

Marconi Wireless Telegraph Co. 

NO. 
20637/34 
20840/35 

20867/35 

20888/35 

20889/35 

20988/35 

21067/35 

21068/35 

21220/35 

21305/35 

21442/35 

21444/35 

21537/35 

21649/35 

21715/35 

21764/35 

21956/35 

22184/35 

22282/35 

22372/35 

22393/35 

22393/35 

22394/35 

22453/35 

22497/35 

22628/35 

22794/35 
22872/35 

22873/35 
22999/35 

23003/35 
23012/35 

23096/35 

23251/34 

Ltd. 
Subject and Country of 

Origin. 
Antennae. U.S .A. 
Modulated carrier wave 
receivers. U.S.A. 
Modulated carrier wave 
transmitters. U.S.A. 
Electrical oscillation gene· 
rators. U.S .A. 
Frequency discriminating 
circuits. U.S.A. 
Aerial systems for use on 
short waves. England. 
Directional Radio Systems. 
England. 
Radio receiving installa­
tions. England. 
High frequency electrical 
oscillator. U.S.A. 
Electrical relay and oscil· 
lator system. U.S.A. 
Oscillation Generator 
U.S.A. 
Electron discharge device 
amplifiers. U.S.A. 
High frequency oscillators. 
U.S.A. 
Electrical power supply cir­
cuits. U.S.A. 
Thermionic valve apparatus. 
England. _ 
Resonators for use in high 
frequency systems. U.S.A. 
Receiving antenna systems. 
U.S.A. 
Radio antenna systems. 
U.S.A. 
Navigation aiding radio sys­
tems. U.S.A. 
Very short wave radio 
transmitting. England. 
Radio receivers and like. 
England. 
Modulated carrier wave re­
ceivers. England. 
Radio and modulated car­
rier wave receivers. Eng­
land. 
Modulated carrier wave re­
ceivers. U.S.A. 
Thermionic oscillation sys­
tems. U.S.A. 
Radio receiving systems. 
U.S.A. 
Radio receivers. England. 
Modulated carrier wave 
transmitters. England. 
Radio receivers. England. 
Micro wave signalling sys­
tems. England. 
Radio receivers. U.S .A. 
Magnetron oscillation gene­
rators. England. 
High frequency valve aih­
plifiers. England. 
Radio direction finding. 
England, 

23539/35 Electron discharge device. 
U.S.A. 

23650/35 Oscillation generators. 
U.S.A. 

1!3805/35 Remotely controlled radio 
receivers. England. 

23806/35 Directional wireless system. 
England. 

23880/35 Radio receivers. England. 
23965/35 Valve circuit arrangement. 

England. 
24065/35 Oscillatory circuit arrange­

ments. U.S.A. 
24130/35 Electrical tuned circuit 

arrangements. England. 
24160/35 Very high frequency· re­

ceivers. England. 
24210/35 Radio receivers. England. 
24271/35 Oscillatory circuit arrange­

ments. U.S.A. 
24400/35 High frequency coupling 

arrangements. U.S.A. 
24401/35 Modulated carrier wave sys­

tems. U.S.A. 
24423/35 Receiving apparatus. Eng­

land. 
24435/35 Obviating ignition disturb­

ances in receivers. Eng­
land. 

24617/35 Electrical oscillation gene­
rators. England. 

24647/35 Oscillating circuit arrange­
ments. England. 

248~8/35 Thermionic valve circuit 
arrangements. England. 

24796/35 Thermionic valve circuit 
arrangements. England. 

24818/35 Thermonic valve circuit 
arrq.ngements, England.· 

24962/35 Radio transmitting systems. 
U.S.A. 

25067/35 Oscillation generators. 
U.S.A. 

25227/35 Remote control feeder 
arrangements. England. 

25228/35 Oscillation generator. Eng­
land. 

25244/35 Tuning dial. U.S.A. 
25340/35 Modulated carrier wave 

transmitters. Germany. 
25446/35 Radio communication sys­

tems. U.S.A. 
25447/35 Directional antennae. 

U.S.A. 
25548/35 Radio receiving for motor 

vehicles. U.S.A. 
25549/35 Aerial arrangements for 

aircraft. U.S.A. 
25550/35 Electrical transmission line. 

U.S.A. 
25551/35 Short wave radio transmit­

ters. U.S.A. 
Telefunken Gesellschaft Fur 

Drahtlose Telegraphie m.b.H. 
20952/35 Navigation aiding radio 

transmitting. Germany. 
21630/35 Modulation. Germany. 
21765/35 Modulated carriers wave 

systems. Germany. 

23155/35 Directional radio systems. 
Germany. 

23157 / 35 High frequency oscillation. 
Germany. 

23158/35 Directional radio installa­
tions. Germany. 

23159/35 Discharge devices. Ger-
many. 

23160/35 Radio transmitters. Ger-

24064/35 

24166/35 
24270/35 

many. 
Magnetron tube circuit 
arrangements. Germany. 
Oscillators. U.S.A. 
Circuit externally control­
led. U.S.A. 

25169/35 Magnetron Circuit arrange­
ments. Germany. 

25170/35 Electron tubes. Germany. 
25338/35 Modulated carrier wave 

signallil).g. Germany. 

N. V. Philip's Gloeilampen­
fabrieken. 

32714/35 Intermediate frequency am· 
plifiers. Holland. 

22857/35 Resonance indication in 

23526/35 
23527/35 
13/36 

superheterodyne receiving 
sets. Holland. 
Amplifying. Holland. 
Band filters. Holland. 
Indicator devices for radio 
apparatus. Holland. 

261/36 Receiving sets. Holland. 
1059/36 Suppressing disturbances in 

receiving sets. Holland. 
1111/36 Tone frequency oscillation. 

Holland. 

Hazeltine Corporation. 
2i667 /35 Superheterodyne receiver. 

U.S.A. 
21669/35 High frequency coupling 

systems. U.S.A. 
21687/35 Heterodyne signalling sys­

tems. U.S.A. 
21686/35 Automatic volume control. 

U.S.A. 
21830/35 Tuning control. U.S.A. 
21923/35 Amplification control. 

U.S.A. 
24495/35 Tuning and band width con­

trol. U.S.A. 
573/36 Automatic volume control. 

U.S.A. 

Philadelphia Storage Battery Co. 
22698/35 High fidelity radio re­

ceivers. U.S.A. 
24392/35 Ignition noise suppressor 

system. U.S.A. 
24536/35 Variable band coupling for 

superheterodynes. England. 
25785/35 Antenna. England. 
3105/35 Noise suppression means. 

U.S.A. 
48/36 Providing instantaneous 

regulation of an output 
voltage. England. 

Standard T elepho~es and Cables. 
21266/35 High frequency electric 

signalling. England. 
21267/35 High frequency electric 

oscillations. France. 
22136/35 Wave signalling ·system. 

New South Wales. 
22745/35 Carrier frequencies. U.S.A. 
23116/35 Modulating systems. U.S.A. 
25835/35 Amplifiers. U.S.A. 
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PATENTS-(Continued). 

International General Electric 
Co. Inc. 

21961/35 High frequency oscillators. 
U.S.A. 

22770/35 Antennae. U.S.A. 
22771/35 Antennae . U.S.A. 
21714/35 Carrier wave modulation 

systems. U.S.A. 
25583/35 Antennae and coupler sys-

tems . U.S.A. 

Johnson Laboratories Incorporated. 
22149/35 Coupling device . U.S.A. 
22150/35 Coupling devices. U.S.A. 
22151/35 Adjustable coupling for i.f. 

· transformers. U.S.A. 
22595/35 Variable . selectivity re-

ceivers. U.S.A. 

The General Electric Co. Ltd. 
21907/35 Modulating and demodulat­

ing apparatus . England. 
23162/35 Electrical signals. England. 
23868/35 Magnetically controll ed 

oscillators. England. 
23869 / 35 Ultra high frequen cy. Eng­

land . 

Solar Manufacturing Corporation. 
23172/35 Electrolytic condeu.sers. 

U.S.A. -
23174/35 Electrodes for electrolytie 

devices. U.S.A. 
23175/35 Electrolytic condensers. 

U.S.A. 

Compagnie Generale de 
Telegraphie Sans Fil. 

20868/35 Radio or like receivers and 
transmitters. France. 

22717/35 Radio aerials. France. 
Radioaktiengesellschaft D . S. 

Loewe. 
19763/34 High frequency transformer 

Germany. 
20814/35 Aerial for ultra short 

waves. Germany. 

Amalgamated Wireless (A/sia) Ltd. 
23435/34 Thermionic valve circuit 

arrangements . Poland. 
24333/35 ' Receivers. Victoria. 

Neutrodyne Pty. Limited. 
21685/35_ Hig·h frequency coupling 

systems. U .S.A. 
25390/ 35 Automatic frequency coup­

ling systems. U.S.A. 

NO. 

19626 / 34 

20746 / 35 

21611/35 

21654/35 

22162/35. 

22485/35 

Sundry Applicants. 
. ; subject, Name and 

, - Country of Origin. 
Tuning apparatus. E . 
Cohen, Germany. 
Frequency modulation_ W. 
G. Gordon, R. E . B. Makin­
son, N.S.W. 
Oscillation generator. Tele­
vision Laboratories, U.S.A. 
Signalling system. Robin­
son, England. 
Telephone systems. D. 

Mastini, Rome. 
Radio receiving. D. Camp­
bell, N.S .W . 

22882/35 Headphones. A. Poliakoff, 
England. 

22964/34 Tuning coils. S. G. Brown, 
England . 

23973 / 35 Signalling systems. F. E. 
Ryall, England. 

24722/ 35 Radio receiVmg. Radio 
Corporation Pty. Ltd. , Vic­
toria. 

24934/35 Radio tube grids. Sove-
Ieign Machinery Co., U.S .A. 

25378/35 RadHi communication. N. 
S. Gilmour, N.S.W. 

25440/ 35 Equalizing potential fluctu­
ations in amplifiers. Sie­
mens & Halske Aktienges­
ellschaft. Germany. 

25482/ 35 Radio receivers. N. J. 
Pritchard & N. S. Gilmour. 
U.S .A. 

25492/ 35 Indicating device . Philco 
Radio & Television Cor­
poration. U.S.A. 

719 / BG Tuning element. Allge­
meine Elektricitats Gesell­
schaft, Germany. 

1300/3fi Modulating·. Famsworth 
Television Inc ., U.S .A. 

TELEVISION 
Radioaktiengesellschaft D. S. 

NO. 
18847/34 

18660/34 

Loewe. 
Subject and Country 

of Origin. 
Television screen projec­
tion. Germany. 
Simultaneous reception of 
picture and sound. Ger-
many. 

19571/ 34 Television system. Ger-
many. 

19572/34 Safeguarding Cathode ray 
tubes. Germany. 

19573/ 34 Television rectifier. Ger-
many. 

19761/ 34 Cathode ray tube. Ger-
many. 

19764/3'4 Deflecting method for 
Cathode ray tubes. Ger-
many. 

20063 / 35 ·Television rectifiers. Ger­
many. 

20225 / 34 Electronic tube and circuits 
thereof. Germany. 

20226/34 Television tube. Germany. 
20409 / 31 Synchronization of tele­

VISlOn receivers . Germany. 
20813/35 High frequen cy transformer. 

Germany. 
21024/35 Television receiver. Ger-

many. 
21025/35 Producing parallel light 

rays. Germany. 
21132/35 Television method and 

arrangement. Germany. 
21134/ 35 Connextion system for t ele­

vision tubes . Germany. 
21289/35 Tilting oscillation appa-

ratus. Germany. 
21290 / 35 Television synchronised ac­

cording to the amplitude 
method. Germany. 

21291/35 Rectifier connexion for tele­
VJSlOn. Germany. 

. 21514/35 Television tnbe. Germany. 
21515/35 Television tube . Germany. 

21516/35 Syncli ronization method for 
· television. Germany. 

22323/35 Transmission method for 
television. Germany. 

22325/35 Television detector. Ger-
many. 

22396/35 Amplitude filtet· . Germany: 
22397/35 Television receiver. Ger­

22541/35 

22542/35 

22639/35 

22875/35 

22877/35 

~29 4 1/ 3 5 

22942 / 35 

2294il / 35 

23008/ 35 

23596/35 

23597/35 

23852/35 

24147/35 

24798/35 

24799/35 

24968/35 
24969/35 

24970 / 35 

25276/35 
25366/35 

25367/35 

25457/ 35 

25853/35 

1631/36 

many. 
High vacuum television 
tube. Germany. 
Television amplifiers. Ger­
many. 
Mains connection for televi­
sion t ubes. Germany. 
Optical phase regulation. 
Germany. • 
Transformer coupling for 
television amplifiers. Ger­
many. 
Synchronisation of tele­
vision reeciVmg by the 
transmitter . Germany. 
Producing synchronisation 
impulses. Germany. 
Highly sensitive cascade 
amplifiers. Germany. 
Ultra short wave r eceiving 
devices. Germany. 
Relaxation apparatus. Ger­
many. 
Television transmitter. Ger­
many. 
Television modulated sys­
tems. Germany. 
Television scanning me­
thod. Germany. 
Television transmission 
method. Germany. 
Propagation of television 
images. Germany. 
Television. Germany. 
Correcting distortion in 
television. Germany. 
Correcting trapezoidal dis­
tortion in a television 
image. Germany. 
Scanning method . Germany. 
Television r eceiving connec­
tion. 
Relaxation connections . for 
alternate lines. Germany. 
Television receJvmg con­
nection system. Germany. 
Television transmitter. Ger­
many. 
A detector arrangement for 
television purposes. Ger-
many. 

Marconi Wireless Telegraph 
Co. Ltd. 

20887/35 
20950/35 

21045/35 
21219/35 
21330/35 
21443/35 

21485/35 

21911/35 
21920/35 

21995/35 

21996/35 

Cathode ray tubes. U.S.A. 
Photo electrically sensitive 
means. U.S.A. 
Cathode ray tube. England. 
Television systems. U.S.A. 
Television amplifiers. U.S.A. 
Separating synchronising 
pulses. U.S.A. 
Cathode ray modulation. 
England. 
Scanning device. England. 
Pictures and like telegraph 
systems. England. 
Television and like re­
ceivers. England. 
Thermionic valve circuit 
a rrangements. England. 
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21997/35 Time base oscillator. Eng­
land. 

22185/35 

22452/35 

22489/35 
22561/35 

22562/35 
22563/35 

22629/35 

22680/35 
22796/35 

22961/35 

23011/35 

23153/35 

24167/35 

24402/35 

24632/35 

24715/35 

24870/35 

24872/35 

24897/35 

24961/35 
24963/35 

25243/35 

25339/35 

25444/35 

25773/35 

25774/35 

Television receiver syn-
chronising. U.S.A. 
Television and like trans­
mitting systems. U.S.A. 
Supply circuits. Canada. 
Ieonoscope television. 
U.S.A. 
Television receivers. U.S.A. 
Oscillators ~or facsimile sys­
tems. U.S .A. 
Television an'd like traps· 
mitters. U.S.A. 
Television systems. U.S.A. 
Electro-optical devices for 
controlling light. England. 
Television circuit arrange­
ments. England. · 
Time base and circuit 
arrangements . England. 
Cathode ray tube oscillo­
graph apparatus. 
Electrical oscillation gene­
rators. U.S.A. 
Cathode ray tuhe appa­
ratus. U.S.A. 
Cathode ray tube oscillo­
graph arrangements . Eng­
land. 
Electrical oscillation gene­
rator arrangements. U .S.A. 
Cathode ray tube arrange­
ments. U.S.A. 
Television transmitters. 
U.S.A. 
Television scanning sys­
tems. U.S.A. 
Television systems. U.S .A. 
Modulated carrier wave re­
ceivers. U.S.A. 
Television and like trans­
mitters. U.S.A. 
Facsimile Telegraph sys­
tems . U.S.A. 
Cathode ray tube appa­
ratus. U.S.A. 
Cathode ray tube television 
reproducing. England. 
Cathode ray tube oscillo­
graph. England. 

Television Laboratories Ltd. 
21655/35 Luminescent screen. U.S.A. 
21656/35 Luminescent screen and 

mounting. U.S.A. 
21657/35 Luminescent screen method 

of use. U.S.A. 
21658/35 Picture transmission. 

U.S.A . 
22019/35 Scanning means and me­

thod. U.S .A. 
22324/35 Switch-on arrangement for 

Braun tube. Germany. 

Hazeltine Corporation. 
24496/35 Wave generator. U.S.A. 
24497/35 Wave generator for use in 

television. U.S.A. 
24498/35 
442/36 

Television system. U.S.A. 
Electric wave generator. 
U.S.A, 

Allgemeine Elektr'icitats 
Gesellschaft. 

24779/35 Scanning with electric rays. 
Germany. 

24978/35 Scanning with a ray of 
light. Germany. 

24979/35 Amplifier for picture trans­
mission. Germany. 

Telefunken Gesellschaft fur 
Drahtlose. 

23154/34 Colour television . Germany. 
23774/35 Methods of effecting tele­

vision. Germany. 

Baird Television. 
24033/35 Separating synchronising 

impulses. England. 
24034/35 Television and like sys­

tems. England. 
258/36 Ilumination control for tele­

vision. England. 

The General Electric Co. Ltd. 
23777/35 Television. England. 
23778/35 Cathode ray television re· 

ceiver. England. 

Farnsworth Television. 
25133/35 Television transmission. 

U.S.A. 
372/36 Method of apparatus for 

television. U.S.A. 

NO. 
21433/35 

23560/35 

23968/35 

24113/35 

Sundry Applicants. 
Subject Name of 

Country of Origin. 
Television systems. I. L. 
Maguire, Victoria. 
Television apparatus. W. 
A. Priess, U.S .A. 
Light modulating device. 
Scophony Ltd., England. 
Television systems. G. W. 
Walton, England. 

MISCELLANEOUS 
Marconi Wireless Telegraph 

Co. Ltd. 

NO. 
20833/35 

20869/35 
20951/35 

21154/35 
21957/35 

22454/35 
22793/35 
22795/35 

22913/35 

22914/35 

22915/35 

22998 / 35 

23064/35 

23065/35 

Subject and Country 
of Origin. 

Electrolytic condensers. 
U.S.A. 
Loud speakers. U.S.A . 
Induction heating appa­
ratus. U.S.A. 
Cooling valves. England. 
Piezo electric crystals. 
U.S .A. 
Flourescent screens. U.S.A. 
Magnetic. U.S.A. 
Electron emitting cathodes. 
England. 
Electron discharge device. 
U.S.A. 
Electron discharge device. 
U.S.A. 
Electric discharge devices. 
U.S .A. 
Peizo-electric crystals. 
U.S .A. 

Magnetic recorders. Eng­
land. 
Telegraphones and like 
magnetic recording or pick 
up apparatus. England. 

23388/35 Volt meter arrangements. 
England. 

23651/35 Photographic developing 
and treating. U.S.A. 

24209/35 Cathode ray tubes . Eng-
land. 

24399/35 Mounting devices for elec­
tron. U.S.A. 

24472/35 Electron discharge devices. 
U.S.A. 

2487i/35 Making stems of electron 
discharge devices. U.S.A. 

25065/35 Stems of electron discharge 
devices. U.S.A. 

25068/35 Valves for ultra high fre­
quency oscillation. U.S.A. 

25171/35 Alloys. U.S.A. 
25445/35 Mounting of loud speakers. 

25552/35 

21873/35 
2223/35 
22275/35 

23235/35 

U.S.A. 
Electron multipliers. U.S.A. 

N. V . Phillips. 
Cathodes. Holland. 
Condensers . Holland. 
Cathode ray discharge 
tubes. Holland. 
Grids for electric discharge. 
Holland. 

23236/35 Electric discharge tubes. 
Holland . 

23381/35 Electric discharge tubes. 
Holland. 

23549/35 Flourescent screens . Hol­
land. 

23599/35 Resistances having negative 
temperature coefficient. Hol­
land. 

24556/35 Electric discharge tubes. 
Holland. 

25113/35 Incandescent cathodes. Hol­
land. 

25354/3fl Electric discharge tube. 
Holland. 

1157/36 Flourescent screens. Hol­
land. 

Radioaktiengesellschaft D. S. 

17874/35 
18419/34 
21133/35 

20082/34 
20890/35 
22326/35 

22398/35 
22640/35 
22876/35 

23310/35 

25320/35 

Leowe. 
Braun tube . Germany. 
Braun tube. Germany. 
Magnetic correction of 
cathode ray tubes. Germany. 
Television tube. Germany. 

. Braun tube. Germany. 
Gas filled television tube. 
Germany. 
Braun tube. Germany. 
Photo cell layers. Germany. 
Finely divided metallic lay­
ers . Germany. 
Braun tubes and other 
manufacture. Germany. 
Television tube. Germany. 

Telefunken Gesellschaft 
Drathlose. 

20866/35 Ultra short wave valves. 
Germany. 

21069/35 Cathode structures. Ger-
many. 

21875/35 Conductively coated insul­
ated bodies for short waves. 
Germany. 

22718/35 Loud speaker arrangements. 
Germany. 

23156/35 Cathode ray tubes. Ger­
many, 
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23161/35 Cathodes for electron dis­
charge devices. Germany. 

24063/35 . Magnetron tubes. Germany. 
23652/35 Electron discharge devices. 

Germany. 
23653/35 Electron discharge devices. 

Germany. 

Farnsworth Television. 

1294/36 Cathode ray oscilloscope. 

1297/36 
1301/36 
1302/36 

U.S.A. 
Flourescent material. U.S.A. 
Gutter cartridge. U.S.A. 
Flourescent screen. U.S.A. 

Johnson Laboratories Incorporated. 
20118/34 Intermediate frequency 

transformers. U.S.A. · 
20309/34 High frequency inductances 

U.S.A. 
20754/34 Iron cores. U.S.A. 
23524/35 High frequency indicators. 

U.S.A. 

Standard Telephones and Cables. 
21579/35 Microphones and like acou­

stic devices. U.S.A. 
25749/35 Acoustic devices. U.S.A. 
25751/35 Cables for wide frequency 

bands. England. _______ -·---
Electrical Research Products Inc. 

21554/35 Sound reproducing systems. 
U.S .A. 

21555/35 Vibration translating de­
vices. Holland. 

24404/35 Phonograph reproducer. 
U.S.A. 

International General Electric 
Co. Inc. 

24455/35 Glass to metal seals for 
thermionic devices, of the 
metal type. , U.S.A. 

24713,135 Glass to metal seals. U.S.A. 
25311/35 Catho~e structures. U.S.A. 

The General Electric Co. Ltd. 
20633/34 Cathode ray tubes. Eng­

land. 
22560/35 Thermionic cathodes. Eng­

land. 
23866/35 Cathode ray tubes. Eng­

land. 

Radio Corporation of America. 

25565/35 Reproduction of sound. 

593/36 
U.S.A. 
Cathodes for electron dis· 
charge devices. U.S.A. 

Siemens Brothers and Co. Ltd. 
25657/35 Microphones .. England . ... 
435/36 Improvements in or relating 

to microphones. England. 

Associated Electric Laboratories 

Incorporated. 

23126/35 Magnetic cores. U.S.A. 
23974/35 Magnetic wires methods for 

producing them. U.S.A. 

No. 

20192/34 

20924/35 

Sundry Applicants. 

Subject, Name and Country 
of Origin. 

Thermionic valves. Com· 
pagnie Generalede Tele­
graphie Sans Fil. France. 

Baffle chamber for loud 
speakers. R. M. Beale. 
N.S.W. 

20948/35 Valve construction. Allge-
meine Eliktricitats. Ger-
many. 

21555/35 Vibration (translating. N. 
V. Cleary. Holland. 

22086/35 Cabinet construction. 
James Manufacturing Co. 
Ltd. N.S.W. 

22134/35 Photoelectric Cell Construc­
tion. M.O. Valve Co. Eng­
land. 

22709/35 Loud speakers. Jinsen 
Radio Manufacturing Co. 
U.S.A. 

22711/35 Screening means. D. E. 
Huber. Switzerland. 

22876/35 Dust excluding means for 
loud speakers. Magnavox 
Ltd. N.S.W. 

22911/35 Recording mechanism 
Musikon Ltd. England. · 

23173/35 Electrolytic. Solar Manu­
facturing Co. U.S .A. 

23345/35 Sound reflectors and baffle 
boards. T. B. D'Arcy. 
N.S.W. 

23544/35 Radio valve. Dynotron Ltd. 
New Zealand. 

23624/35 Variable condensers. Strom· 
berg-Carlson (A'sia) Ltd. 
N.S.W. 

24087/35 Sound reproducing. Phi!a­
dephia Storage Battery Co. 
England. 

24115/35 Electrical Musical Instru­
ment. A. R. Betteridge. 
South Australia. 

24334/35 Automatic morse transmit­
ter. E. G. Beard. U.S.A. 

24465/35 Electrostatic condensers. 
Ducon Condenser Pty. Ltd. 
N.S.W. 

25493/35 Sound pick-up devices. s. c. 
McLean and S. S. McDer­
mott. Victoria. 

25525/35 Sound reproducing devices. 
R. C. Barker. England. 

25823/35 Electrolytic condens~r elec­
trodes. N. V. Maatschappij 
Tot Exploiteatie van Uit· 
vindingen. Holland. 

337/36 Electrodynamic apparatus. 
E. Hanesdorf. Germany. 

575/36 Condenser. Philco Radio 
and Television. U.S.A. 

767/36 Variable - resistor H. G. 
Richles. U.S.A. . 

893/36 Wireless receiving. W. 
Reid Lethbridge. N.Z. 

1110/36 Thermionic valves. The 
Mullard Radio Valve Co. 
Ltd. England. 

Australian Radio Patent 
Licence 

In previous issues of the 

"Radio Trade Annual" have been 

published details of Licence No. 1 

issued by Australian Radio Tech­

nical Services and Patents Co. Ltd., 
the company which comprises in 

Australia, Amalgamated Wireless 

A/sia Ltd., Standard Telephones 

and Cables A/ sia Ltd., Philips Ltd., 

and Neutrodyne Pty. Ltd., wherein 

they agree to licence radio manu­

facturers under certain terms and 
conditions. 

A copy of this licence will be 

supplied by A.R.T.S. and P. Ltd., 

47 York Street, Sydney, or Aus­

tralian Radio Publications Ltd., 30 

Carrington Street, Sydney, N.S.W. 

FRED WALSH 
(Inc~pted 1882.) Patent. and Trade 

Mark Attorney. 
ARTHUR S. CAVE 

(Associate Attorney) 
16 Bar,ra.ck ~~reet! ~ydney, N.S.W. 
and Tomes Buoldong, Canberra, 

F.C.T. 
'Phones: Sydney BW 6575; Can­

berra B 332. ! 

1937 RADIO TRADE ANNUAL OF AUSTRALlA 85 

Australian Radio Manufacturers 
Patents Association Ltd. 

(A.R.M.P .A.L.) 
President, L. P. R. BEAN; Vice-President, L. C. HAR­

GREAVES; Secretary~Accountant, FRANK F. KRAEGEN. 

Australian Radio Manufacturers Patents Association 
Ltd., 3rd Floor, Assembly Hall, Margaret Street, Sydney. 
'Phone B3388. Cables and Telegrams, "ARMPAL," Sydney. 

Officers: President, L. P. R. Bean. Vice-Presidents: W. 
J . O'Brien and L. C. Hargreaves. Councillors: L. P. R. 
Bean, W. J. O'Brien, L. C. Hargreaves, A. L. C. Webb. 
Se.cretary-Accountant: Frank F. Kraegen (Chartered Ac­
countant (Aust.) ). Special Accountant: H. T. Woods 
(Chartered Accountant (Aust.). ) . Deputy Special Ac· 
countant: R. B. \Voods (Chartered Accountant (Aust.) ) . 
Auditors : G. A. Blackett and N. B. Lewis (Chartered Ac· 
countants (Aust.) ) . · 

Technical Committee: C. H. Norville (Chairman), W . A. 
Syme, N. H. Buchanan, J. N. Briton, C. Slade, H . A. Warby, 
A. \V. Scott. Patent Attorneys: Messrs. T. C. Allen and 
Goddard. 

AIMS AND OBJECTS. 

The objects of this Association are to promote the manu· 
facturing interests of its members and to mould the gene­
ral body of Radio Manufacturers into a cohesive and 
single-minded Association. 

Particularly to render a service to its members by giving 
them a complete knowledge of all patents, and to form a 
Buying Pool Ior the securing of overseas Patents direct. 

ARMPAL is a co-operative Association and not a profit· 
making concern, formed to protect its members against 
patent attacks. 

The . Electricial 
Federation 

and Radio 
( Qld.) 

T HE Electrical Federation of Queensland is formed 
for the purpose of promoting the welfare of mem­
bers of the Federation, and to further their interests 

by modern scientific methods of co-operation ·and organi· 
sation; To assist and further the interests of producers, 
suppliers and consumers of electrical energy, and of manu­
facturers, distributors, contractors, purchasers, and users 
of electrical commodities and appliances, and to promote 
and facilitate co-operative planning and inventions of 
various means and methods effective to this end . These 
are the general aims of such an organisation. 

Council 1936-37. 

Presitlent: - L . G. Hinwood, Australian General Electric 
Limited, Adelaide Street, Brisbane. B 2151. 

Vice-President:-B. C. Percy, The Lawrence & Hanson 
Electrical Co. (Q.) Ltd., Elizabeth Street, Brisbane. 
B 1407. 

Past President :-R. F. Galloway, W. T. Henley's Teleg. 
Works Co. Ltd., glizabeth Street, Brisbane. B 1636. 

Treasurer:--P. S. Trackson, Trackson Bros. Ltd., Eliza­
beth Street, Brisbane. B 2804. 

Secretary:-E. C. Fernandez, 334 Queen Street, Brisbane. 
B 8626. 

Merchants:--N.B. Harper, ]\foyes Bros. (Sydney) Ltd., 
J~lizabeth Street, Brisbane. B 3186. 
G. A. Handyside, Engineering Supply Co. of Aust.. 
Edward Street Brisbane. B 1171. 

Radio Traders: -C. Binnie, Australian General Electric 
Limited, Adelaide Street, Brisbane. B 2151. 
J. Boulton, G. J. Grice Ltd., Queen Street, Brisbane. 
B 1674. 

Australian Manufacturers: ·-C. G. Faine, Electric Construc­
tion Co . of Australia Ltd., Petrie Bight, Brisbane. 
B 2059. 

Manufacturers' Agents:-T. H. Martin, T. H. Martin and 
Sons, Wilson House, Charlotte Street, Brisbane. 
B 4694. 

P. H. Phillips, Clock House, Elizabeth Street, Bris­
bane. B 5774. 
The Federation is represented on the Electrical 

Workers' Board by Mr. P. S. Trackson; on the Uniform 
Wiring Rules Committee by Messrs. P. S. Trackson and 
R. F. Galloway; on the Group Apprenticeship Committee 
by Mr. P. S. Trackson and on the Brisbane Chamber of 
Commerce by Mr. B. C. Percy. 

Merchants' Section. 

Australian General Electric 
Ltd. 

Norman Bell & Co. Ltd. 
J. R. Blane, Esq. 
J. B. Chandler & Co. 
Engineering SuiPply Co. of 

Aust. 
Intercolonial Boring Co. Ltd. 
The Lawrence & Hanson 

Elect. Co. (Q.) Ltd. 
Noyes Bros. (Sydney) Ltd. 
W. E. Peterman, Esq. 
Siemen's (Aust.) Pty. Ltd. 
Trackson Bros. Pty. Ltd. 
Warburton Frankl (B) Ltd. 
W. T. Henley's Te!eg. 

Works Co. Ltd. 
Williams Pty. Ltd. 

Australian Manufacturers' Section. 

Electric Construction Co. of Australia. 

Radio Traders' Section. 
Australian General Electric 
Ltd. 
W. 0. Barber, Esq. 
J. B. Chandler & Co. 
A. E. Harrold. Esa. 
E. V. Hudson Ltd. 
Bush & Co. 
The Lawrence & Hanson 

Elect. Co. (Q) Ltd. 
National Radio Co. 
Noyes Bros. (Sydney) Ltd. 
Trackson Bros. Ltd. 
Eclipse Radio Co. Ltd. 

Irvine Electi"ical & Radio 
Co. 

G. J. Grice, Ltd. 
J. R. Foster, Esq. 
F. Tritton Pty. Ltd. 
Air-Master Radio Co. 
Music Masters Radio Co. 
Crammond Radio Co. Ltd. 
Radio Corporation Ltd. 
J. T. Greenlees and Co. 
W . A. Malloy, Esq. 
Vesta Battery Co. Ltd. 
King & King. 

Manufacturers' Agents Section. 

V. J. Griffiths. 
H. Maddick. 
T. H. Martin. 
A. H. Hills. 

R. J. Norris. 
P. H. Phillips. 
C. F . Willers. 
E. J. Hallt. 

Radio Traders' Association ofW.A. 
14, A.N.A. House, St. George's Terrace, Perth, W.A. 

Tel.: B9201. 
Chairman: J. G. Pritchard, c/o J. G. Pritchard Ltd., vV.A. 

Bank Chambers, William Street, Perth. 
Committee: H. R. Howard, C. S. Southcott, H. E. Pead, 

P . Plowman, A. Pidgeon, F. L. Buhler. 
Secretary: J. 0. Smith, L.I.C.A., 14 A.N.A. House, Perth. 

Gen0rally, the Association was formed to undertake such 
work as may be deemed to be of mutual interest to mem· 
bers and the radio trade generally. 
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The Electrical and Radio 
Association £?! N.S. W. 

Assembly Building, Jamieson & Margaret Streets, 
Sydney-Telephone: B 7503-4. 

President: Roy P. Godfrey (Godfrey Ltd.). 
Senior Vice-President: J. R. Gibson, British General Elec. 

Co. Ltd. 
Junior Vice-President: G. K . Dunbar (Australian General 

Electric Ltd.). 
Honorar.y Treasurer: J. N. Parry (Electric Light & Power 

Supply Corp. Ltd.). 
Executive: N. Best, G, C. Beardsmore, P. L. Boswell, C. 

Crome, J . G. Brown, G. Davidson, G. K. Dunbar. J. R. 
Gibson, R. P. Godfrey, A. Grundy, A. E . Kaleski, J . N. 
Parry, A. Waddel, W. J. J. Wing. 

Sectional Chairmen. 
Section 1. Electrical and Radio Development Association 

(ERDA) - C. Crome. 
Section 2. Electricity Supply Undertakings- J . N. Parry. 
Section 3. Overseas Manufacturers- C. Crome. 
Section 4. Australian Manufacturers.-R. P. Godfrey. 
Section 5. Direct Representatives- A. E. Kaleski. 
Section 6. Indentors- P. L. Boswell. 
Section 7. Merchants- N. Best. 
Section 8. Retailers- G. C. Beardsmore. 
Section 9 Contractors- T. P. Johnson . 
Section 10. Radio Manufacturers-~'. J. J. \Ving. 
Section 11. Radio Direct Representatives-G. K. Dunbar. 
Section 12. Radio \Vholesale Houses-J. G. Brown. 
Section 13. Radio Retailers-A. Grundy. 
Secretary: A. F. 0 . Brown. 

Aims and Objects. 
1. To promote the trade interests of the members of 

t.he Association. 
2. To assist and further the interests of producers, 

suppliers and consumers of electrical energy and of 
manufacturers, distributors, contractors, purchasers 
and users of electrical commodities and appliances, 
etc. 

3. To encourage the use of standardised electrical 
material. 

4. To secure for the persons, firms, companies, or cor­
porations engaged in the manufacture or sale of 
electrical appliances, or employing electrical work­
men, the benefits of the Industrial Arbitration Act, 
1912, or any Act or Acts now passed or hereafter 
to be passed by the Legislature of the State of New 
South \Vales or by the Parliament of the Common­
wealth of Ailstralia relating to industrial matters in 
connection with electrical workmen. 

5. To originate and promote improvements in the laws 
connected with the electrical industry and to sup­
port or oppose alterations therein, and to effect im­
provements in administration in matters connected 
therewith. 

6. To inaugurate and carry out publicity for the popu­
larisation of electricity and electrical appliances and 
methods by the collection and distribution among 
members data relating to the electrical industry, 
and by advertising in approved directions the bene­
fits of the use of electricity and to adopt such other 
means of publicity as may seem expedient for pro­
moting the objects of the association and/or edu­
cating the public to a better knowledge of the ad­
vantages and use of electric energy and appliances. 

7. 'l'o provide for and be a central medium of useful 
and/or confidential information available for mem· 
bers of the Association, and generally for the fur­
therance and promotion of their business interests. 

8. To further the objects herein contained or any of 
them by action directly, indirectly or in co-opera­
tion with any other organised body or bodies hav­
ing objects similar to those of the Association. 

Date of Formation, etc. 
The Association was formed nearly 25 years ago with 

the principal object of contesting wage claims then lodged 
by the Electrical Trades Union of Australia. These 
claims became the basis of an award which was probably 
the first electrical award made in the world. In those 
clays and up to within three or four years ago the Asso­
ciation was known as the Electrical Employers' Associa­
tion of New South Wales. 

\Vith the expansion of its services, however, this name 
was considered too restrictive and it was changed by 
omitting the word "employers." Although the Associa­
tion retains more than an active interest; in industrial 
matters, its sphere of usefulness has been so widened that 
it caters now for every section of both the electrical and 
r adio industries. 

Some of Its Services and Activities. 
The ordinary services and activities of the Association 

include: 
1. Free advice to members as to the liabilities unrler 

Il'.dustrial Awards , Federal and State legislation, or 
any other matter affecting their interests individu­
ally or collectively. 

2. Representation on the S .A.A. \Viring Rules Commit­
t ees, the Electricians, etc. (State) Conciliation Com­
mittee. the Municipal, etc. , Councils (Electricians) 
Conciliation Committee, Electrical Apparatus Safety 
Board, and other public bodies legislating in the 
Electrical Industry. 

3. The encouragement of amicable relations between 
the many sections of the Electrical and Radio in­
terests and also between employer and employee. 

4. lise of accommodation exclusively set apart for 
members at the rooms of the Association contain­
ing, telephone, writing equipment, reference library, 
local and overseas trade press, daily press and 
other conveniences. 

5. A copy of the official journal "ERDA," containing 
authentic and informative articles from reliable 
sources, posted free each month. 

6. Special and continuous activity towards stablising 
and bettering conditions of the Electrical Trade, 
especially contracting. 

7. A better service to the public- at least a1f implied 
warranty of standard in the work done by Associa­
tion members, the maintenance of a high ethical 
standard in all business and trade relations. 

The Association is divided into sections, and each sec­
tion looks ·after its own interests. The Executive. that 
is, the principal Committee, comprises one representative 
from each section, so that it can be said to be truly repre­
sentative. 

The subscription rates vary according to the section, 
and it is possible for an electrical contractor or radio 
trader to be a member of the Association for as little as 
two guineas per annum, or roughly 10d. per week. 

THE ELECTRICAL AND RADIO 
DEVELOPMENT ASSOCIATION. 

The Electrical and Radio Development Association, or, 
as it is usually known by its initials, ERDA, is the Deve­
lopment Section of the El.ectrical and Radio Association 
of N.S.W., and its sole function is the dissemination of 
publicity and propagan-da as to the advantages of elec­
tricity and radio. 

The annual Electrical and Radio Exhibition, the Red 
Seal · Plan, various trade social functions , etc., are ex­
amples of its work. 
Chairman: C. Crome (Australian General Electric Ltd.). 
Committee: F. Ainsworth (Lawrence & Hanson Elec. Co. 

Ltd.) . E. P. Bennett (Hecla Electrics (Sydney) Ltd.), 
G. Davidson (Philips Lamps A/ sia Ltd.) , J. F . Guthrie 
(British General Electric Co. Ltd.), R. P . Godfrey 
(Godfrey Ltd.) , G. K. Herring (Ever Ready Co. (Aust.) 
Ltd.), W . J. J. Wing (Amalgamated Wireless A/sia 
Ltd.) , W. Wright (Standard Telephones and Cables 
A/sia Ltd.). 

Secretary: Andrew F. 0. Brown. 

! 
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Mass P .. oduclion 
Successful mass production of high-qrade radio receivers requires among 
other things:-efficient personnel . .. ca1·eful planning . . . best quality 
materials .. . modern machines. A.W.A. has a large staff of scientists 
and engineers, experienced in every phase of the wireless industry, who 
have at their disposal the mass-p1·oducing facilities of the largest and 
finest equipped Radio-Electric Works in the Commonwealth- so it is 
not to be wondered that the Radiola is 1·ecognised as Australia's 
Finest Broadcast Receiver and Australia's Best Radio Value. 

The 

ADIOL~ 
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Radio Retailers' Association of N.S.W. 
Sixth Floor, 

Sydney. 

Registered Office: 
Australia House, Carrington Street, 
'Phones: BW 6673 and B 2490. 

Office Bearers: 
Officers and Councillors are not included, as meeting is 

to take place on May 10, at which new officers and council­
lors are to be elected. This was too late for inclusion 
in the "Radio Trade Annual." 

Objects of the Association. 
To promote the welfare of members of the Association, 

and to further their interest by modern scientific methods 
of co-operation and organisation. To inaugurate and carry 
out publicity for the popularising· of radio by advertising 
in approved directions and to adopt such other means of 
publicity as may seem expedient for educating the public 
to a better knowledge of the advantages, etc., of radio. 

To provide a centre of information, instruction and 
advice on all matters per taining to the business of mem~ 
bers. 

To establish, promote or assist in establishing or pro­
moting, and to subscribe to, amalgamate with, or become 
a member of, any other Company, Association or Club, 
whose objects are similar or in part similar to the objects 
of this Association, or the establishment or promotion of 
which may be beneficial to this Association, provided that 
no subscription be paid to any other such company, asso­
ciation or club out of the funds of this Association ex­
cept bona fide in furtherance of the objects of this Asso­
ciation. 

To eonsider, originate, and promote reform improve­
ments in the law; to consider proposed alterations and 
oppose or support the same. 

To effect improvements in the administration of the law, 
and for the said purposes to petition parliament or take 
such other proceedings as may be deemed expedient. 

To print · or publish any newspapers, periodicals, books, 
programmes or leaflets that the Association may think 
desirable for the promotion of its objects. 

Certificates and Badges: The Association reserves the 
right to grant, issue, authorise, modify, caneel or revoke 
certificates and badges of the Association . 

The Association was formed in 1928 mainly for the 
p_urpose of eliminating undesirable trade practices ancl 
stabilising discounts. It is now endeavouring to secure 
the registration of qualified technicians and mechanics by 
legislation. 

Both suburban and country membership has greatly in­
creased during the past two years, among the benefits ac­
cruing have been the interchange of credit information 
technical assistance, and advice, exchange of practical 
experience, co-operative advertising, the dissemination of 
up-to-dde business practices and ideas, reciprocal servic­
ing by members in adjacent districts, assistance in pur­
chasing and visits to modern radio assembly plants and 
factories. 

Monthly social gatherings are held at Australia House 
also auto-picnics, fishing excursions, cricket matches, ten: 
nis tourneys, etc. 

Allied Radio Limited 
Registered office, 3rd Floor, Castlereagh House, 2b 

Castlereagh Street, Sydney, Secretary, W. J. Bowman. 
Auditors, Messrs. W. F. Allworth and Sons, Chartered 
Accountants (Aust.), 2b Castlereagh Street, Sydney. 
Solicitors, Norman C. Oakes and Sagar, Spring Street, 
Sydney. 

Directors: Claude Plowman (Airzone Ltd.), Norman S. 
Gilmour (Lekmek Radio Labs.), J . I. Carroll (New System 
Telephones and Emmco), A. E. Kaleski (Lawrence and 
Hanson Elec. Co. Ltd.), Otto Raz (Bloch and Gerber Ltd.), 
S . G. Cook (David Jones Ltd.) 

Nominal capital: £2,000 in £1 shares. Minimum share­
holding-for each firm or company, 10 shares fully paid 
on application. 

Subscription: With the application form for shares, 
each shareholder is required to sign an agreement un­
dertaking to pay a subscription equal to 2/6 per share 
per quarter. (As no shareholder will be asked to take 
more than 10 shares, the subscription will amount to £ G 
per annum.) · 

The policy of the company is: (a) To act as a central 
body for the purpose of ensuring that its shareholders 
derive the full benefits under the best conditions of any 
existing or future agreements concerning patents in the 
radio and television field. (b) To see that the interests 
of its shareholders are conserved by establishing a con­
stant oversight of the licensing arrangements of patent­
holding groups, and where necessary to press for action 
under the terms of any particular license which may be 
involved. (c) To provide a centre for the exchange of 
views between the shareholders or their representatives 
on the board. (d) To negotiate agreements or otherwise 
deal with any situation which may arise from time to time 
and which is of common interest to shareholders. (e) To 
arrange for the formation if required, of any subsidiary 
company to handle the situations wherein only a section 
of its shareholders are interested. 

Resignations.-A condition of the agreement signed with 
the application form provides that a shareholder may with­
draw from the company at any time by paying three 
months subscription in advance and forfeiting to the 
board for disposal to the board's account, his equity in 
the shares. 

Shareholding Qualifications.-Shareholders may be ap­
proved manufacturers, wholesalers, retailers or othe1~s, 
subject to the condition that they are not associated as 
participants in any patent-holding group (such as A.R.T.S.) 
or other body whose policy is, inter alia, to acquire 
patents. This condition is necessary in order that Allied 
Radio Limited may remain in a neutral and untrammelled 
position in respect of any patent holding group or groups 
with which it may be necessary to negotiate. 

Directorate.-Provision has been made for a representa­
tive board, hut with a sufficient number of directors 
resident in Sydney to ensure the proper conduct of the 
affairs of the company and with the further provision that 
directors residing elsewhere may appoint an approved 
Sydney proxy to act in their absence. 

Generai.-It is pointed out by Allied Radio Ltd., that the 
capital of the company is not to be regarded as an indica­
tion of its strength. The capital has been kept at reason­
able limits because it is considered that in most cases 
negotiation backed by unity pressure will achieve satis­
factory results, particularly as provision is made for the 
formation, if necessary, of a subsidiary company to wage 
any unavoidable fight. The subsidiary would consist only 
of those shareholders interested, and it would have the 
organised moral support of Allied Radio Limited com­
bined with full backing of the subsidiary company and 
its respective shareholders. It is claimed that the liability 
of shareholders in Allied Radio Limited will at all times 
be limited. 

! 

I 
\ 
i 

I 

I 

RAbi6 TRADE ANNUAL 6F AUSTRALIA 

INSTITUTION OF 
RADIO ENGINEERS 

(AUSTRALIA) 
Head Office: 

30 CARRINGTON STREET, SYDNEY. 
B 7188. 
Patron: 

His Excellency the Governor-General. 
The Right Hon. Lord Gowrie, v.c., K.C.M.G., 

C.B., D.S.O. 

Objects. 

T HE objects for which the Institution is founded are 
subject to Section 53 of the N.S.W. Companies Act, 
1899, and are as follows: To promote the science 

and practice of radio telegraphy and radio telephony in 
all its branches and the usefulness and efficiency of per­
so-ns engaged therein. To raise the character and status 
and advance the interests of the profession of radio tele­
graphy and radio telephony and those engaged therein. 
To increase the confidence of the mercantile and general 
community in the employment of recognised eugineers 
and technical advisers by admitting to the Institution 
such persons only as shall have satisfied the Council of 
the Institution that they have a satisfactory knowledge 
of both the theory and practice of radio-telegraphy and 
radio telephony. To promote honourable practice, to re­
press malpractice and to settle disputed points of practice 
and to decide all questions of PJ,'ofessional usage and eti­
quette among the persons engaged in the profession of 
radio telegraphy and radio telephony. To collect and 
circulate statistics and other information relative to radio 
telegraphy and radio telephony in all its branches. To 
provide for the delivery and holding of lectures, exhibi­
tions, etc. To encourage the study of radio in all its 
branches and to• impi·ove and elevate the general and 
technical knowledge of persons engaged or about to be 
engaged in the profession of radio. To conduct examina­
tions, to award prizes,' distinctions, certificates, establish 
scholarships, etc. .In ·general to do all such other lawful 
things that the Institution may think incidental or con­
ducive to the attainment of the objects of the Institution. 

The following ·· conditions govern applications for admis­
sion to the Institution~:_ 

Full Members-Shall be persons of not less than 25 
years of age and who, over a period of not less than five 
years, have acquired experience hy invention or practice 
in radio arts or radio literature and there by merit, in the 
opinion of the Council, appointment as Full Members 
and/or who have passed such examination or complied 
with such conditions as are prescribed by Council. (Ap­
plication fee £1/1/-, annual subscription from date of 
election £3/3/-). 

Associate Members- Shall be persons not less than 21 
years of age, who, in the opinion of Council, have been 
engaged in radio or associated industry for a period of 3 
years, and who possess such technical knowledge and/or 
passed such examination as is acceptable to Council. 
(Application fee £1/1/-, aimual subscription from date of 
election £2/2/-.) 

Associates:_Shall be not less than 21 years of age and 
shall be acceptable persons wlio, in the opinion of Coun­
cil, are connected with ' the application of radio science or 
the radio arts. (Application fee £1/1/-, annual subserip­
tion from date of election, £1/11/6). 

Juniors-Shall be persons (16-20 years of age) regis­
tered as students in a university, technical school or place 
of recognised standing, who are pursuing a regular course 
of study in the scie1\.ce of radio, and/ or are engaged in 
technical application of radio_ (Annual subscription 
£1/1/,-, no entrance fee.) 

The .actual grade to which candidate is allotted is deter­
mined by Council. 

Officers and Council, 1936-1937. 

President: E. T. Fisk. 
Vice-Presidents: L. P. R. Bean and N. S. Gilmour. 
Hon. Treasurer: C. H . Norville. 
Hon. Asst. Treasurer: S. V. Colville . 
Hon. Secretary: 0. F. Mingay. 
Hon. Asst. Secretary: K. H. M. Denny. 
Councillors: W. T. S. Crawford, L . A. Hooke, A. S. 

McDonald, E . E. Tree, F . W. P. Thom, L. N. Schultz, R. 
Allsop, J. N. Briton, P. S. Parker, T. P . Court, R. J. W . 
Kennell, D. G. Wyles, C. W. Tyrrell. 

Qualifications Board: A. S. McDonald (Chairman) , D. 
G. Wyles, F. W. P. Thom and W. T. S. Crawford. 

Examination Board: J. N. Briton (Chairman), E. G, 
Bailey, R. R. Chilton, M. H. Stevenson, A. W . Scott. 

Lectures and Papers Board: C. W. Tyrrell (Chairman) . 
F. Langford Smith, J. Moyle. 

Social Committee: L. A. Hooke (Chairman). 

Melbourne Division Committee. 

Chairman·: J. Malone. 
Vice-Chairmen: S. H. Witt and F. J. Henderson. 
Hon. Secretary: R. R. Mackay. 
Hon. Asst. Secretary: J. M. Dobbyn . 
Hon. Treasurer: C. W. Evans. 
Weifare Officer: R. K. Crow. 
Cou-ncillors: Commander F. G. Cresswell, W. Conry, 1!~. 

G. Ca-iining, R. Kendall, N. W. V. Hayes, R. R. Binnion, 
F. C. Draffin, C. ·w. Smith, G. F . Williams, J . M. Johnson, 
G. Apperley. 

Adelaide Division Committee. 
Chairman: Professor Kerr Grant. 
Vice-Chairman: H. Harrington. 
Hon. Secretary and Treasurer: A. H. Garth. 
Councillors: S. F. Ackland, D. M. Gooding, vV. W. Ron­

nor, E. J. Risely, R. Parasiers, C. E. Moule, H. B. Wilson, 
R. Oakley. 

Programme and Papers Committee: H. W . Harrington. 
W. "'V. Honnor, D. M. Gooding, E. J. Risely. 

Qualifications Committee: H . W. Harrington, W. W . 
Honnor, D. M. Gooding. 

Pui)licity Officer: H. B. Wilson. 

Officers and Council, 1937-38 
President: K '1' . Pisk. 
Vice-Presidents: L. P. R. Bean and N. S. Gilmour. 
Hon. Treasurer: C. H. Norville. 
Hon. Asst. Treasurer: P. S. Parker. 
lo!on. General Secretary: 0. F. Mingay. 
Councillors: Messrs. R. Allsop, J. N. Briton, S. 1/. Col­

ville, T. P. Court, W. '1'. S. Crawfor:d, L. A. Hooke. Major 
R. Kendall, R. J. W. Kennell, A. S. McDonald. F. W. P . 
Thom, C. W. Tyrrell and D. G. "\Vyles. 

(Continued on Page 90.) 
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I.R.E. AUSTRALIA (Continued) Committee: Messrs. V. H . Dudman, A. W. De Conrey 
Browne, R. M. Huey, E. E. Tree and C. W. Tyrrell. 

Qualifications Board: Messrs. A. S. McDonald, D. G. Melbourne Division Committee. 
Wyles, F. W. P. Thom, and vV. T. S. Crawford. Chairman: S. H. Witt. 

Examination Board: Messrs. J. N. Briton, A. VIT. Scott, Vice-Chairmen: Major R. Kendall and F. J. Henderson. 
Past-Chairman: J. Malone. R. R. Chilton, E . G. Bailey and M. H. Stevenson. 
Hon. Secretary: R. R . Mackay. 

Lectures and Papers Board: Messrs. C. 1¥. Tyrrell, F. Hon . Asst. Secretary: J. M. Dobbyn. 
Hon. Treasurer: C. Evans. Langford Smith and J. Moyle. 

Social Committee: L.A. Hooke (Chairman). Welfare Officer: R. K . Court. 
Awards Committee: Messrs. A. S. McDonald, D. G. 

yvyles, F. W. P. Thom, W. T. S. Crawford, C. IV. Tyrrell, 
F. Langford Smith and J. Moyle. 

Committee: Messrs. E. F. Greig, W . A. Wilson, W. 
Conry, F. Stevens, J. M. Johnson, R. Binnion, G. F . Chil­
ton and N. W. V. Hayes. 

Adelaide Division Committee. Library Board: Messrs. L. N. Schultz (Chairman), Major 
Kendall, W. T. S. Crawford and D. G. Wyles. 

Chairman: Professor Kerr Grant. 
Vice-Chairman: H. W. Harrington. 

Constitutional Committee: Messrs. L. P. R. Bean, N. S. Hon. Secretary and Treasurer: A. H. Garth. 
Committee: Messrs. S. F. Ackland, D. M. Gooding, W . Gilmour, and 0 . F. Mingay. 

Sydney Division Committee. 
W. Honnor, C. E. Moule, R. Oakley, R. Parasiers, E. J . 
Risely and H. B. Wilson. 

Programme and Papers Committee: Messrs. H. W. Har­
rington, W. W. Honnor, D. M. Gooding and E. J. Risely. Chairman: D. G. Wyles. 

Vice-Chairman: T. P . Court. 
H on . Secretary: J . R. Edwards. 
-Hon. Treasurer : K. H. M. Denny. 

Qualifications Committee: Messrs. H . 1¥. Harrington, W. 
~~r. Honnor, azid D. M. Gooding. 

Publicity Officer: Mr. H. B. Wilson. 

LIST OF MEMBERS as at May 1st, 1937 
of the Institution of Radio Engineers (Australia) 

FELLOW MEMBER: 
Fisk, E. T ., Chairman of Directors, 

A.W.A., 47 York Street, Sydney, 
N.S.W. 

HON. LIFE MEMBER: 

Renshaw, W . P., cjo Box 1857K, 
G.P.O., Sydney, N.S.W. 

FULL MEMBERS: 
Ackland, S. F., 196 Prospect Road, 

Prospect, S.A. 
Allsop, R. C., Chief Engineer, Rayco­

phone Ltd., 62 Booth Street, Annan­
dale, N.S.W. 

Apperley, G., C/o A.W.A., Queens 
Street, Melbourne, Victoria. 

Austin, S. C., O.l.C. Wireless Branch, 
Central Police Station, Perth, W.A. 

Bradley, F. R., Supt. of) Telegraphs, 
G.P.O., Sydney, N.S.W. 

Briton, J . N., C/o Briton Elec. and 
Radio Pty. Ltd., 152 Parramatta 
Road, Petersham, N .S.W. 

Burbury, E. A., C/o A.W.A., 47 York 
Street, Sydney, N.S.W. 

Bailey, E. G., 11 Ocean Street, 
Kogarah, N.S.W. 

Bean, L. P. R., Managing Director, 
Stromberg-Carlson (A/sia) Ltd., 118 
Bourke Road, Adexandria, N.S.W. 

Beard, E. G., C/o Ace Amplifiers, 10 
Grosvenor Street, Neutral Bay, 
N.S.W. 

Brooker, V. M., C/o A.W.A., 47 York 
Street, Sydney, N.S.W. 

Bushby, T. R. W., 2 "Davellen," 
Oakley Road, North Bondi, N.S .W. 

Builder, G., C/o A.W.A., 554 Parra­
matta Road, Ashfield, N.S.VIT. 

Baker, W . R., C/o· Airmaster Radio 
Co., Brunswick Road, Brunswick, V. 

Suring, R., C/o Station 3BA, 56 
Lydiard Street North, Ballarat, V. 

Bland, W. J., C/o Bland Radio, Cora­
maude! Place, Adelaide, S.A. 

Canning, F. G., C/o The Gramophone 
Co. Ltd., 2 Parramatta Road, Home­
bush, N.S.W. 

Colville, S .. V., Radio Engineer, 8 
Smail Street, Broadway, Sydney, 
N.S.W. 

Cookson, J. G., 57 Fitzroy Street, Bur­
wood, N.S.W. 

Court, T. P., C/o Standard Telephones 
and Cables Ltd., 258 Botany Road, 
Alexandria, N.S.W. 

Crawford, W. T. S., Senior Radio In· 
spector, Haymarket Post Office, 
Sydney, N.S.W. 

Chilton, G. F., Engineer-in-Charge, 
Beam Station, Rockbank, Vic. 

Conry, W. H., Radio Inspector, 
P.M.G.'s Department, Melboume, V. 

Cresswell, Com. F. G., Electrical Com­
mander, R.A.N., Melbourne, V. 

Cooper, S. A. B., Beam Wireless Sta­
tion, Rockbank, V. 

Chapman, W. G., C/o Radio Station, 
Applecross, W.A. 

Denny, K. H. M., 26 Olola Avenue, 
Vaucluse, N.S.W. 

Dudman, V. H., C/o Philips Lamps 
(A/sia) Ltd., 67 Clarence Street, 
Sydney, N.S.W. 

Draffin, J. C., C/o Engineering Depart­
ment, A.W.A., 47 York Street, Syd­
ney, N.S.W. 

Oobbyn, J. M., Radio Inspector, 
Treasury Gardens, Melbourne, V. 

Dunne, 'P. E., Radio Inspector, Treas­
ury Gardens, Melbourne V. 

Dixon, A. L., C/o Station 4BK, Queen 
Street, Brisbane, Queensland. 

Edwards, A. C., 83 Old South Head 
Road, vVaverley, N.S.W. 

Emmelhainz, A. E., 93 Todman 
Avenue, Kensington, N.S .vV. 

Elliott, S ., "Grendow," Bristol Street, 
Canterbury, V. 

Evans, C. W., 13 Enfield .Road, 
Brighton, V. 

Forsythe, L. E., Schnapper Island, 
C/o Drummoyne P .O., Drummoyne, 
N.S.W. 

Fitts, A. R., C/o Station 3HA, 37 Grey 
Street, Hamilton, V, 

Groeneveld, Y. B. F. J., 131J, Aalsters­
veg, Eindhoven, Holland. 

Gilmour, N. S., C/o Lekmek Radio 
Laboratories, 75 William Street 
Sydney, N.S.W. ' 

Green, Dr. A. L., Research Labs 
A.W.A. Radio-Electric Works, 554 
Parramatta Road, Ashfield, N.S.W. 

Graham, Virgil M., Director Tube 
Application Department, Hygrade 
Sylvania Corp., Emporium, Pennsyl­
vania, U.S.A. 

Gray, A. C., 111 The Righi, Heidel­
berg, N.22, V. 

Go~ding, D. M., Chief Engineer, Sta­
tiOn 5AD, Weymouth Street, Adel­
aide, S.A. 

Greer, N. C., C/o Station 6WB, Box 46 
P.O., Katanning, W.A. 

Greig, E. L., Radio Inspector, Treas­
ury Gardens, Melbourne, V. 

Hooke, L. A., C/o A.W.A., 47 York 
Street, Sydney, N.S.W. 

Huckell, E. D. W., 285 Military Road, 
Cremorne, N.S.W. 

Harris, H. W ., 20 Chelmsford Avemw 
Lindfield, N.S.W. ., 
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LIST OF MEMBERS OF I.R.E. AUSTRALIA 
Hosking, A. P., C/o A.W.A., 47 York 

Street. Sydney, N.S.W. 
Hill, R., C/o Western Electric Co., 49a 

King Street, Sydney, N.S.W. 
Hull, A. G., C/o "Wireless Weekly," 

60 Elizabeth Street, Sydney, N.S.W. 
Hayes, N. W. V., 9 Ocean Street, 

Hampton, V. 
Henderson , F. J., South Lodge, Brigh­

ton Beach, V. 
Hopton, A. T. 
Hale, J. P., C/o Newton McLaren Ltd., 

Box 1339, G.P.O., Adelaide, S.A. 
Harrington, H. W ., Senior Radio In· 

spector, Post Office Place, Adelaide 
S.A. 

· Honnor, W. W., C/o S.A. School of 
Mines, Adelaide, S.A. 

Israel, M. S., C/o Station 3GL, Little 
Malop Street, Geelong, V. 

Johnson, J. M., 632 Glenhuntly Road, 
Caulfield, V. 

Kennell, R. J. W., C/o Philco Radio 
and Television Corpn., 276 Castle­
reagh Btreet, Sydney, N.S.W. 

Kendall, Major R., General Staff Sig­
nals, A.IYI .F., Melbourne, V. 

Kauper, H, A., 227 Lennox Street, 
Richmond, V. 

Kappe, Capt. C. H., C/o Staff College, 
Quetta, India. 

Kerr Grant, Prof., Professor of Phy­
sics, Adelaide University, Adelaide, 
S.A. 

Lovett, H. F., 14 Summerhill Road, 
West Hobart, Tas. 

Lindberg, E. R., C/o National Radio 
Corporation, 96 Pirie Street, Ade­
laide, S.A. 

Leslie, J. R., Research Labs., P.M.G.'s 
Dept., 59 Lt. Collins Street, Mel­
bourne, V. 

Manley, P. J. C/o Amplion Ltd., 70 
Clarence Street, Sydney, N.S.W. 

M i ngay, 0. F., 30 Carrington Street, 
· Sydney, KS.W. 
Murray, L. C., 19 Milner Crescent, 

IVollstonecraft, N.S.W. 
Marshall, H. A., 94 Francis Street, 

Bondi, N.S.W. 
Mulholland, J. L., C/o A.W.A., 47 

York Street, Sydney, N.S.W. 
Martin, L. T., 6 Alton Avenue, Con­

cord, N.S.W. 
Moore, E. J . T., Room 65, 14 O'Con­

nell Street, Sydney, N.S.W. 
McDonald, A. S ., C/o A.W.A., 47 York 

Street, Sydney, N.S.W. 
McPhee, S., C/o Standard Telephones 

and Cables Ltd., 258 Botany Road, 
Alexandria, N.S.W. 

MacNee, D. H., C/o The Gramophone 
Co., 2 Parramatta Road, Homebush, 
N.S.W. 

Mackay, R. R., C/o Melbourne Tech­
nical College, Latrobe Street, Mel­
bourne, V. 

McKay,. R. V., Engineers' Central 
Office, Treasury Gardens, Mel· 
bourne, V. 

Malone, J., Chief vVireless Inspector, 
Treasury Gardens, Melbourne, V. 

Mathews, S. A., C/o 108 Francis 
Street, Perth, W.A. 

Norville, C. H., C/o Breville Radio, 
486 Elizabeth Street, Sydney, 
N.S.W. 

Newman, S. M., 11 Kissing Point 
Road, Turramurra, N.S.W. 

Otty, W., Toronto, N.S.W. 
Olle, J. D., 17 Eccles Avenue, Ashfield, 

N.S.W. 
Parker, P. S., Works Manager, Air­

zone (1931) Ltd., 16 Australia 
Street, Camperdown, N.S .W. 

Phillips, W. H. C., C/o A.W.A., 47 
York Street, Sydney, N.S.W. 

Pringle, A. Y., C/o A.W.A., Queen 
Street, Melbourne, V. 

Rowland, W. J., 22 Belmont Road, 
Mosman, N.S.W. 

Ryan, A. J., C/o Station 2CA, King­
ston, Canberra, F.C.T. 

Ryan, J . W., C/o Station 3AW, La­
trobe Street, Melbourne, V. 

Risely, E. J., C/o Western Electric 
Co., Paringa Bldgs., Hindley Street, 
Adelaide. S.A. 

Scott, A. W ., C/o Stromberg-Carlson 
A/sia Ltd., Box 3971 V, G.P.O., Syd­
ney, N.S.W. 

Southey, R. V., C/o Columbia Grapho­
phone Co. Ltd., 2 Parramatta Road, 
Homebush, N.S.W. 

Spinks, W . C., 6 Dover Road, Rose 
Bay, N.S.W. 

Schultz, L. N., Engineer-in-Charge, 
Station 2GB, Clifton Gardens, N.S.W. 

Salmon, w·. E., "La Paloma," Frede· 
rick Street, North Bondi, N.S.W. 

Stevenson, M. H., C/o Station 2UE, 
29 Bligh Street, Sydney, N.S.W. 

Skene-Smith, A., 9 Wilfield Avenue, 
Vaucluse, N.S.W. 

Seccombe, L. M., 4 Rayburn Avenue, 
Rockdale N.S.W. 

Smith, F. Langford, C/o A. IV. Valve 
Co. Ltd., 47 York Street, Sydney, 
N.S.W. 

Stevens, F. H., Radio Engineer, Sta­
tion 3LO, Melbourne, V. 

Toombs, Capt. S., C/o A.I¥.A. , 47 York 
Street, Sydney, N.S.W. 

Trenam, H. C., C/o Standard Tele­
phones and Cables Ltd., 258 Botany 
Road, Alexandria, N.S.W. 

Tyler, M., Rosedale Road, Gordon, 
N.S.W. 

Thorn, F. W. P., C/o Thom and Smith 
Ltd., Box 2596, G.P.O., Sydney, 
N.S.W. 

Tharrington , L., C/o Stromberg-Carl­
son Ltd., Box 3971 V, G.P.O., Syd­
ney, N.S.W. 

Turner, 0. C., 122 Newington Road, 
Petersham, N.S.W. 

Tyrell, C. W., C/o Philips Lamps 
A/sia Ltd., 69 Clarence Street, Syd­
ney, N.S.W. 

Traynor, P. B., Asst. Radio Inspector, 
Wireless Branch, C'wealth Offices, 
Post Office Place, Adelaide, S.A. 

Whitaker, J . R., C/o The Gramophone 
Co., 2 Parramatta Road, Homebush, 
N.S.W. 

Wilson, J. F., C/o Amalgamated Wire· 
less A/sia Ltd., 47 York Street, Syd­
ney, N.S.W. 

Wyles, D. G., C/o Philips Lamps A/sia 
Ltd., 67 Clarence Street, Sydney, 
N.S.W. 

Wedgner, N. T., 353 Penshurst Street, 
Willoughby Junction, N.S .. W . 

Wood, H. B., 225 Old South Head 
Road, Bondi, N.S.W. 

Wiggins, C. S., R.A.A.F. Headquarters. 
Victoria Barracks, Melbourne, V. 

Williams, G. F., Radio Eng., Eclipse 
Radio, 111 Queensbridge Street, 
Melbourne, V. 

Witt, S. H., P.M.G.'s Research Labs., 
59 Lt. Collins Street, Melbourne, V. 

Wilson, Warne A., C/o Station 3BA, 
Sturt Street, Ballarat, V. · 

Wellington-, S. H., 2 Arthur Avenue, 
Brighton, Melbourne, S.5, V. 

Walter~;, G., C/o A.W.A., Radio Sta· 
tion. Thursday Island, Q'land. 

ASSOC IATE MEMBERS. 
Arms, A., 15 Mile P.O ., Newnes Junc­

tion, N.S.W. 
Ash, B., Box 81, P.O., Quirindi, N.S.W. 
Allison, C. M., 33 Arnold Street, Carl­

ton North, N.4, V. 
Allen, G. U., 126 Riversdale Road, 

Camberwell, E.6, V. 

Baker, R. C., 10 Captain Pipers Road, 
Vaucluse, N.S .W. 

Boothman, R. C., "Alberta," Walsham 
Parade, North Bondi, N.S.W. 

Butterworth, C., 19 Thomas Street, 
Wallsend, Newcastle, N.S .W . 

Bell, R. A., 29 Woodland Street, Mar­
rickville, N.S.W. 

Bodkin, H. B., 290 Unwin's Bridge 
Road, St. Peters, N.S.W. 

Barkley, D. A., 1 Constitution Road, 
Dulwich Hill, N.S.W. 

Boxall, H., H.M.A.S. "Stuart," C/o 
G.P.O., Sydney, N.S.W. 

Betts, E. G., 24 Kerferd Street, North 
Essendon, W.6, V. 

Busch, R. T., "Stratford," 20 Words­
worth Street, Moonee Ponds, V. 

Binnion, R. R., 29 Tooronga Road, 
Hawthorn, E.3, V. 

Batt, C. H., "Woodlands," Melton Mow­
bray, Tasmania. 

Burmester, 0 . C., Stanley Terrace, 
East Brisbane, Q'land. 

Butterfield, G. W., C/o Station 6IX 
Lyric House, Murray Street, Perth: 
W.A. 

Cameron, R. M., C/o Station 2UE, 29 
Bligh Street, Sydney, N.S.W. 

Crouch, E. C., C/o Station 2GZ, Hosk­
ing Bldgs., Hosking Place, Sydney, 
N.S .W. 

Chilton, R. R., Chilton Avenue, Warra­
wee, N.S.W. 

Crowley, C., C/o Electricity Dept., 
Parkes, N.S.W. 

Chittock, K. H., C/o Airzone (1931) 
Ltd., 16 Australia Street, Camper­
down, N.S.W. 

Choules, G. H., C/o The Gramophone 
Co., 2 Parramatta Road, Homebush, 
N.S.W. 

Crow, R. K., 14 Parker Setreet, Or­
mond, S.E.9, V. 

Clarke Cottrell, L. L., C/o Station 
3AR, 120a Russell Street, Melbourne, 
v. 

Coate, E. F., C/o Metropolitan Elec. 
Supply, Green Street, Richmond, V. 

Cox, H. E., Manager, Station 4TO 
Townsville, Q'land. ' 

Collins, C. H. J., C/o Supt. Engineer's 
Branch, P.M.G.'s Dept., ·Adelaide, 
S.A. 
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Coate, E. F. C/o Metropolitan Elec. 
Supply, Green Street, Richmond, V. 

Cox, H. E., Manager , Station 4TO, 
Townsville, Q'land. 

Collins, C. H. J., C/o Supt. Engineer's 
Branch, P.M.G.'s Dept., Adelaide, S.A. 

Dennis, L. C., 22 Tessa Street, Chats­
wood, N.S.W. 

De Courcey Brown, A. W., 32 Palmer 
Street, Rose Bay North, N.S.W. 

Deila Pietra, J., 198 Glenhuntly Road, 
Elsternwick, S.4, V. 

Dunstan, C. B. C/o J. B. Chandler, 43 
Adelaide Street, Brisbane, Q'land. 

Edgerton, C. L., 50 Dolphin Street, 
Coogee, N.S.W. 

Ebrall, H. N., C/o Station 2HD, Box 
123, P.O., Newcastle, N.S.W. 

Edwards, H. S., 110 Lyons Road, 
Drummoyne, N.S.W. 

Everitt, A. R., C/o Borthwick Everitt 
and Co. , 33 Mountain St., Sydney, 
N.S.W. 

Edwards, J. R., C/o Australian Radio 
Publications Ltd., 30 Carrington 
Street, Sydney, N.S.W. 

Enticknap, L. E., 117 Coward Street, 
Mascot, N.S.W. 

Errey, R. A., 48 Macgregor Street, 
East Malvern, V. 

Fidden, K. F. E., C/o R.C.A. Photo­
phone Ltd., 221 Elizabeth Street, 
Sydney, N.S.W. 

Fraser, J. H., 8 Deakin Avenue, Haber­
field, N.S.W. 

Fitzpatrick, W. P., 205 Coppen Street, 
Richmond, E.1, V. 

Fox, A. E. R., C/o Marine Dept. , 
A.W.A., 167 Queen Street, Mel­
bourne, V. 

Ferrar, L. H., C/o Newton McLaren 
Ltd., Leigh Street, Adelaide, S .A. 

Gee, C. W., Llewellyn Street, Oatley, 
N.S.W. 

Goddard, N. M., 350 George Street, 
Sydney, N.S.W. 

Greenhalgh, K. N., C/o Station 2KO, 
8 Bond Street, Newcastle, N.S.\V. 

Gilchrist, J. D., "Amesbury," 78 Alt 
Street, Ashfield, N.S.W. 

Garth, A. H., Box 52, G.P.O. , Perth, 
W.A. 

Hatton, H. C., 18 Irene Street, Abbots­
ford, N.S.W. 

Henriques, F. L., "Alwood," Mount 
Street, Hunter's Hill, N.S.W. 

Hodder, G. H., 5 Barwon Street, 
Forbes, N.S.W. 

Hooker, B. W., 183 Burwood Road, 
Burwood, N.S.W. 

Halley, D. S., 26 Knox Street, Rand­
wick, N.S.W. 

Hibbert, C. T., 20 Cowles Road, Mos­
man, N.S.W. 

Huey, R. M., 7 Arthur Street, Cronulla, 
N.S.W. 

Hoare, P. M., 17 Cathcart Street, Lis­
more, N.S.W. 

Hannam, H. W., 34 Seymour Street, 
South Hurstville, N.S.W. 

Hall, B. M., 6 Billong Avenue, Vau­
cluse, N.S.W. 

Hall, G. G., C/o A.W.A. Radio-Electric 
\Vorks, Parramatta Road, Ashfield, 
N.S.W. 

Harradence, J. W., C/o Metropolitan 
Elec. Supply, Green Street, Rich­
mond, V . 

Hehir, W. J., 14 Raven Street, Kew, 
E.4, V. 

Hogg, W. 0., 7 Willowbank Road, 
North Fitzroy, V. 

Hooper, S. M., 223 Auburn Road, 
Auburn, E.3, V. 

Hoe, F., Jnr., C/o Edgar V. Hudson 
Pty. Ltd., Box 522H, G.P.O., Bris­
bane, Q'land. 

Hepple, W. B., C/o The Electric Shop 
Ltd., 57 Russell Street, Toowoomba, 
Q'land. 

Hope, R. S., Engineer, Station 7HO, 
Hobart , Tasmania. 

Jordan, J., C/o Broadcasting Station 
4BU, Bundaberg, Q'land. 

Kelso, A. J. B., C/o Mrs. Willis , 25 
'Walker Avenue. Haberfield, N.S.\V. 

Kerr, A. 0 ., C/o Station 3BA, 56 
Lydiard Street, Nth .. Ballarat, V. 

Lackey, R., 3 Meryla Street, Burwood, 
N.S.W. 

Lindsay, D. G., Burgoyne Street, Gor­
don, N.S.W. 

Mason, V. 0., 34 Palmer Street, Rose 
Bay North, N.S.W. 

Mitch ell, J . A. J., 169 Morgan Street. 
Wagga Wagga, N.S.W. 

Moore , B., 5 Ryan's Road, Willoughby, 
N.S.W. 

Moyie, J. M., C/o "Wireless ·weekly.'' 
60 Elizabeth Street, Sydney, N.S.W. 

McKeown, R. H., No. 8 King's Lynn. 
Kirribilli Ave., Kirribilli, N.S.W. 

Mclean·, A., C/o I.C.S., 140 Elizabeth 
Street, Sydney, N.S.W. 

Mackenzie, C. A., 11 Cradley Avenue, 
Kew, E.4, V. 

Maddicks, H., Victoria Street, Dayles­
ford, V. 

M issen, J. A., 22 Denmark Street, 
Kew, V. 

Molan, A., 79 Gipps Street, East Mel­
bourne, V. 

Morrison, G. M., C/o A.W.A., 167 
Queen Street, Melbourne, V. 

Minchin, W. A., Radio Engineer, 63 
·william St., Rockhampton, Q'land. 

Moule, C. E., 146 Young Street, Park· 
side, Adelaide, S.A. 

North, W., Robertson Crescent, Mar­
rickville, N.S.W. 

Nottingham, H. A. J., "Eden Park," 
Lane Cove Road , North Ryde, 
N.S.W. 

Nan nell i-Oawson, S . A. R., "New Cot­
tage," Cnr. Macarthur and Victoria 
Roads, Parramatta, N.S.'W. 

Nolte, G. E., C/o Station 3A W, 382 La­
trobe Street, Melbourne, V. 

Nicholson, R. M ., C/o Station 4LG, 
Box 107, P.O., Longreach, Q'land . 

Nicholas, W. R., C/o Station 7HO, 82 
Elizabeth Street, Hobart, Tas. 

Oakley, R. A., C/o Station 5KA, Cunie 
Street, Adelaide, S.A. 

Oppenheim, 0 . G., 33 Saturn Street, 
Caulfield, V. 

Parr, A. K., Radio Trader, Collaroy 
Beach, N.S.W. 

Parker, M. J., 180 Nelson Bay Road, 
Bronte, N.S.W. 

Persson, A. H., C/o Ducon Condenser 
Pty. Ltd., 73 Bourke Street, \Vater­
loo, N.S.W. 

Pickerill, J. P., Main Road, Ravens· 
bourne, Dunedin, New Zealand. 

Paget, J. R., No. 1 Squadron, R.A.A.F., 
Laverton, V. 

Phillips, A. J., 122a North Road, Brigh-
ton, V. · 

Plummer, D. K., 16 Orford Street. 
Moonee Ponds, vV.4, V. 

Parasiers, R., 102 Flinders Street. 
Adelaide, S.A. 

Parker, N. A., Sea View Terrace, Kal­
amunda, W.A. 

Phipps, W. R., 56 Coode Street, Soutll 
Perth, W.A. 

Ratcliffe, S. T., 94 Evans Street. 
Rozelle, N.S.W. 

Robinson, W. H. R., Asst. Engineer. 
Station 2UE, 29 Bligh Street, Syd 
ney, N.S.vV. 

Read, E. W. H., Maloney's Road, E. 
Camberwell, E.G, V. 

Scarlett, H. J., C/o Broadcasting Sta­
tion 2GZ, Orange, N.S.W. 

Selman, N. H. G., 165 Ramsay Road, 
Haberfield, N.S.W. 

Sherwood, S. R. 0., 117 Milson Road, 
Cremorne, N.S.vV. 

Symons, C. J., Capel Street, Young, 
N.S.W. 

Schmidt, R. F., C/o Station 3TR, Ray-
mond Street, Sale, V. 

Smith, E. J., La Motte, Bright, V. 
Smith, C. W., 
Shortell, R. C., C/o Station 3WR, Con­

grepna Road, P.O., via Shepparton, 
Vic. 

Stevens, J. P., 23 Riddell Parade, Els­
ternwick, S.4, V. 

Sleep, M. L., 10 Waverley Street, 
Essendon, W .5, V. 

Sydow, J. F., C/o P. and L. Wireless 
Pty. Ltd., 11 Hardware Street, Mel­
bourne, V. 

Searle, A. B., C/o Station 4BC, 45 Ade­
laide Street, Brisbane. Q'land. 

Simon, L. K., 11 Cudmore Street. 
Somerton, Adelaide, S.A. 

Simons, N. W., C/o Station 6KG, Kal­
gom·lie, W.A. 

Taylor, T. G., Box 38, P .O., Cessnock. 
N.S.W. 

Thomas, H. K. R., C/o Station 2GB. 
29 Bligh Street, Sydney, N.S.W. 

Tree, E. E., 128 Willoughby Road. 
Grow's Nest, N.S.W. 

Torr, N., 49 Rowe Street, Eastwood, 
N.S.W. 

Thompson, H. A., Chief Telegraphist. 
H.M.A.S. "Sydney," C/o G.P.O., Syd­
ney, N.S.W. 

Tiller, G. G., 152 Dandenong Road, 
Frankston, V. 

Turner, R. R., 102 Flinder Street, Ade­
laide, S.A. 

Tapper, J. R., C/o Station 61\'lL, Lyric 
House, Mmray Street, Perth, vV.A. 

Taylor, H. A., Engineer-in-Charge. 
6KG Transmitting Station, Parkes­
town, W.A. 

Waters, R. T. A., Surf Road, Cronulla, 
N.S.W. 

Watson, T. W., 70 Calero Street, Lith­
gow, N.S.W. 

Wilson, G. H., C/o E. F. Wilks and Co .. 
52 Shepherd Street. Chippendale. 
N.S.W. 

Wearne, T. S. P., 36 Mitford Street, El­
wood. S.3, V. 

Walther, E. L., C/o R.C.A. Photo · 
phone, Box 536H, G.P.O., Brisbane, 
Q'land. 

Weddell, J. A., 26 Kandahar Crescent 
Reade Park, Adelaide, S .A. ' 

White, G. J., Galway Avenue, Broad­
view. Adelaide, S.A. 

Wilson, H. B., Maintenance Engineer. 
Station 5AD, Weymouth Street, Ade­
iaide, S.A. 

Walch, C. A., 100 Elizabeth Street. 
Hobart, Tasmania.. 

Wolff, H. A., 107 St. John Street, 
LnmlC'Pston, Tasmania. 
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ASSOCIATES. 
Allan, A. J., 12 Torrens Road, Oving­

ham, S.A. 
Bennett, A. N. Me., 7 Silva Street, 

Bondi, N.S.W. 
Brown, A. J., 12 Gretchen Avenue, 

Earlwood, N.S.W. 
Colebrook, W. A. E., 30 Macpherson 

Street, Waverley, N.S.\V. 
Coli ins, A. K., Elizabeth Street, 

Albany, W.A. 
Conlon, S . M., 26 Kippax Street, Syd­

ney, N.S.W. 
Dare, E., C/o Mullard Radio, 26 Clar­

ence Street, Sydney, N.S.W. 
Gibson, 1.,, Box 39, P.O., Alstonville , 

N.S.W. 
Griffith, R. M., 156 Edwin Street, Croy­

don, N .S.W. 
Hume, G. V., No. 6 Flat, "Carinthia,'' 

Mosman Street, Mosman, N.S.W. 
Limbert, C. C., 49a Grenfell Street. 

Adelaide, S.A. 
Lorenzen, 1.. P., l~merald, Q'land. 
Maidment, V. F., 32 Haig Street. Hex­

ley, N.S.W. 
Merryfull, A. E., C/o Russell Radio , 

Goulburn, N.S.W. 
Menzel, W. E. B., Box 196, P.O., Hamil­

ton, V. 
Morgan, A. S., 212 Bay Street. Br-igh­

ton, V. 
Murphy, W. T., C/o Pike Bros. Ltd., 

Townsville, Q'land. 
Olle, P. D., 17 Eccles Avenue, Ashfield, 

N.S.W. 

Paton, J. W. A., 260 Pacific Highway, 
Artarmon, N.S.W. 

Proust, J. L., Box 154, P.O., Grafton, 
N.S.W. 

Reed, J. G., 26 Kennilworth Street, 
Croydon, N.S.W. 

Webb, R. H., Watson Street, Cunna­
mulla, Q'land. 

Whatmuff, C. W., 26 George Street, 
Parramatta, N.S.'W. 

Wood, E. T. G., 5 Judge Street, Rand­
wick, N.S.W. 

JUNIORS. 
Askins, F. D., C/o National Radio 

Corpn., 96 Pirie Street, Adelaide, 
S.A. 

Beaumont, J. F., 18 Riley St., Kogarah. 
N .S.W. 

Boud, W. E., 515 Kooyong Road, Gar­
den Vale, S.4, V. 

Boylan, C., 93 Fuller's Road, Chats­
wood, N.S .W. 

Chamberlain, W. R., 43 Beaconsfield 
Parade, Croxton. N.16, V. 

Christopher, J. T., 108 Greville Street. 
Chatswood, N.S.W. 

Croke, C. M., Koorawatha. N.S.W. 
Dalziel, K. E., C/o Royal Ausn. Air 

l<~orce, Richmond. N.S.vV. 
Daly, T. J., 209 Rridpont Street, 

Albert Park. V. 
Dorsett, R. J., lfi Bath Street, Glenelg. 

S.A. 
Fisher, A. W., 152 Osborne Street, 

Williamstown, W .16, V. 

Gray, J. T., 16 Canberra Street, More­
land, N.10, V. 

Hannam, E. H., 19 Dickson Street, 
Waverley, N.S.W. 

Hood, I. A. F., C/o Mrs. McCall, 15 
Glenville Ave., Giffnock, Glasgow, 
Scotland. 

Lamont, J. M., 48 Princess Street. 
Kew, E.4, V. 

McManus, F . A., C/o Huckell Radio, 
285 Military Road, Cremome, N.S.W. 

Moeser, E. H., 176 Croydon Road. 
Croydon, N.S.W. 

Mackenzie, G. H., 109 Cochrane Street, 
Elsternwick, V. 

Pearce, C. A., 385 High Street, Glen 
Iris, S.E.6, V. 

Potter, J. S . R., 132 DrummoynA 
Street. Wentworthville, N.S.W. 

Perrott, R. W., C/o A.W.A. Radio­
Electric Works. Parramatta Road. 
AshfiAid, N.S.W. 

Simpson, J .. 3 St. George's Crescent. 
Drnmmoyne, N.S.W. 

Smith, J. F., 280 Old Canterbury Road. 
Summer Hill, N.S.W. 

Stender, I.. .F. 
Stone, R. N., 16 Queensville Street. 

West, Footscray, W.l2, V . 
Thompson, M. M., C/o Station 3A\V. 

382 Latrobe Street, Melbourne. V. 
Thomson, D. C., 23 Charlbury Road. 

Meclindie Gardens, S.A. 
Tremlett, R. W., 25 Robert Street, 

Ashfield, N.S.W. 

I.R.E. (Aust.) ADELAIDE DIVISION COMMITTEE.-Front row (seated): Mr. W. W . Honnor; Professor Kerr Grant, Chair · 
man; Mr. H. W . Harrington; Vice -Chairman; Mr. A . H . Garth , Secretary and Treasure,r. . 

Back row (standing) ' Messrs. S. F . AckJand , E. j , Risely, c. E . Maule, D . M . Goodmg, R. Oakley, and H . B . Wilson . 
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1937 Annual Report of the Institution 
Engineers (Australia) 

of Radio 

Presented at the Annual General Meeting held 
at Science House, Gloucester and Essex Streets, 

Sydney, Wednesday, April 21, 1937 

T HE past financial year of the 
Institution of Radio Engineers 
(Australia), beginning April 1, 

1936, and ending March 31, 1937, has 
been one of the most eventful years 
in the brief history of this Institution. 

During that period the Adelaide 
Division of the Institution was form­
ed, and is now functionJng very suc· 
cessfully. · ' 

The Institution was responsible for 
the establishing of Radio Foudation 
Day on December 12, in honour of 
the radio pioneers. That particular 
day was chosen because it was the 
day on which Marconi first success­
fully transmitted wireless signals 
across the Atlantic, in 1901. 

The Institution also began organis­
ing in respect to the holding of a 
World Radio Convention during April, 
1938, coinciding with Australia's 150th 
Anniversary Celebrations. 

Another important development was 
the centralising at head office in Syd­
ney, of all membership rolls and ar­
rangements for the collection of all 
fees direct from head office. It was 
found necessary in that direction to 
arrange for the services of a full-time 
stenographer to help in carrying on 
the work. 

Boards and Committees. 
The respective boards and commit­

tees · appointed to carry out various 
phases of work during the year per­
formed excellent service. 

QUALIFICATIONS BOARD. 
(Chairman, Mr. A. S. McDonald.) 
The Qualifications Board, consisting 

of Messrs. A. S. McDonald (chair­
man), D. G. Wyles, W. T. S. Crawford 
and F. "\V. P. Thom, attended many 
meetings, and carried out the func­
tions of their office in accordance with 
the Rules of the Institution. 

During the year, in respect to the 
qualifications of applicants, Council 
decided to inaugurate a new member­
ship grade, that of Associate, inter­
spersing it between the Junior and 
Associate membership grades. This 
now makes the grades as follows:­
Fellow, Full Member, Associate Mem­
ber, Associate and Junior. 

The Qualifications Board found that 
due to the increased wide-spread 
knowledge of the I.R.E. activities in 
all parts of Australia, it was necessary 
to admit into its ranks many people 
engaged in radio who wished to be 
associated with engineers. In this 
direction it was found that it was 
rather difficult for the Radio Society 
to function as such, and it was tlle!'e-

fore decided to discontinue the Radio 
~ociety and to transfer all members 
thereof to the grade of Associate of 
the Institution. 

Quite a number of applications for 
admission to the Institution were re­
quested to sit for examination, which 
is held on the first Saturday in Novem­
ber of each year. 

EXAMINATION BOARD 
(Chairman, Mr. J. N. Briton.) 

The annual examination of the In­
stitution was held in November, 1936, 
when eight candidates sat for the 
grade of Associate membership. There 
were no Junior applicants. Seven of 
the eight applicants gained passes. 

The chairman of the Examination 
Board particularly records the excel­
lent co-operation he receiveq from 
his colleagues on the Board during the 
year. 
LECTURES AND PAPERS BOARD. 

(Chairman, Mr. C. W. Tyrrell.) 
The chairman of the Lectures and 

Papers Board reports that the Institu­
tion was favoured with a number of 
interesting lectures and papers during 
the period under review. There were 
lZ lectures and 3 outside functions. 
viz., a visit to the Radio-Electric 
Works, Ashfield, by courtesy of 
A.W.A., a demonstration of new sound 
developments by Raycophone Theatr­
ette, by courtesy of the Directors of 
Raycophone, and the Radio Founda­
tion Day Dinner. The list of lectures 
is as follows:-

General meeting, 7 I 4/'36-Discus­
sion: "Who Sets the Standard-the 
Valve Engineer or the Set Designer?" 

General meeting, l/5/'36-Illustrat­
ed Lecture by Dr. A. L. Green (Radio 
Research Board): "Non-Fading, Noise­
free Broadcasting Services." 

General meeting, 30/6/'36-Address 
to members on the introduction of 
radio to the Army by Major T. J. Far­
row, Australian Instructional Corps: 
"The Development of Signals." 

General meeting, Z0/7 /'36-Illustrat­
ed lecture by Mr. F. Langford Smith : 
"Tone Compensation in Broadcast Re­
ceivers." 

General meeting, 12/8/'36-Illustrat-­
ed lecture by Mr. V. H. Dudman, 
Manager Transmitting Department, 
Philips Lamps, on "Some Observa­
tions on Transmitter Design" (Part 1). 

General meeting, 9/9/'36.-Illustrat-­
ed lecture by Mr. R. R. Mackay, 
Supervisor, Melbourne Technical Col­
lege, on "The Theory and Design or 
Audio Beat-Note Oscillators." 

September 12th, 1936-Visit to 
Radio-Electric Works of Amalgamated 

Wireless A/sia Ltd., Ashfield, to in­
spect the new 60 k.w. broadcast trans­
mitter for New Zealand. 

General meeting, Zl/9/'36-Illustrat-­
ed Lecture by Mr. J. G. Reed, radio en­
gineer, Amalgamated Wireless A/sia 
Ltd., on "Modern High Powered Broad­
casting Transmitter Development." 

General meeting, 14/10/'36-Illus­
trated lecture by Mr. V. H . Dudman, 
manager Transmitting Department 
Philips Lamps, on "Some Observa: 
tions on Transmitter Design" (Part 
2.) 

General meeting, 29/10/'36-Illust­
rated lecture by Dr. G. Builder, Re­
search Laboratories, A.W.A., on 
"Noise Interference in Radio Receiv­
ers." 

General meeting, 18/11/'36-Illus­
tr.ated lecture by Mr. E. G. Beard, 
Director, Ace Amplifiers Ltd., on "Ad­
vanced Receiver Design." 

General meeting, 1/lZ/'36-Illustrat­
ed lecture by Mr. F . Langford Smith, 
Development Engineer, A.W. Valve 
Co. Ltd., on "A Discussion on Sound 
Output Systems." 

_Annual dinner, lZ/lZ/'36-Annual 
Dmne: a~d Radio Foundation Day 
FunctiOn m honour of Marconi and 
~Tireless Pioneers. 

General meeting, 24/Z/'37-Lecture 
by Mr. E. G. Beard on "Distance 
Measuring by Electrical Means." 

March 17, 1937-Visit to Rayco­
phone Theatrette-General technical 
outline of the new Raycophone Pano­
phonic Sound System given by Mr. 
Ray Allsop, Chief Engineer and 
Director of Raycophone Ltd. 

ANNUAL AWARD. 
The annual award by way of plaques 

for the various grades has not been 
determined for the period under re­
view, but the new Council will have 
~his matter in hand immediately. This 
IS an annual award of a plaque for 
each grade of membership. 

INTERSTATE DIVISIONS. 
During the year the Council arrang­

ed with the Hon. General Secretary to 
visit Adelaide and form the Adelaide 
Branch. This was duly attended to. 

In respect to Brisbane and Perth 
time has not permitted finalisatio~ 
of the foundation of these Divisions. 
but it is hoped this will he arranged 
before the end of 1937. 

Victorian Division: Considerable 
progress has been made by the Vic­
torian Division, under the Chairman­
ship of Mr. J. Malone. 

I must place on record the excellent 
work done by the Hon. Secretary of 
the Melbourne Branch, Mr. R. R. 
Mackay, a1,1d the Hon. Secretary of 
the Adelaide Branch, Mr. A. H. Garth, 
both of whom have been a tower of 
strength in handling matters in their 
respective St,ates. 
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I.R.E. (Au st.) Annual 
WORK OF COUNCIL. 

On behalf of the President, Mr. 
E. T . Fisk, the various officers and 
Council are duly commended for their 
assistance and co-operation during the 
past year: Vice-Presidents, Messrs. 
Bean and Gilmour; Hon. Treasurer, 
c. H. Norville; Hon. Assistant Treas­
urer, S . V. Col ville; Hon. Assistant . 
Secretary, K. H. M. Denny, and Coun­
cillors Allsop, Briton, Court, Crawford, 
Hooke, Kennell, McDonald, Parker, 
Schultz, Thom, Tree, Tynell and 
Wyles. 

RADIO FOUNDATION DAY. 
Most members of the Institution are 

now well aware of the success of the 
inauguration of the Radio Foundation 
Day function on December 12. On 
that occasion, a dinner was held at 
the Hotel Australia, Sydney. A com­
bined function was also held in Mel­
bourne, the Adelaide branch held a 
dinner in Adelaide, and the Brisbane 
radio trade also organised a dinner 
in honour of the occasion. 

Council of the Institution is ex­
tremely grateful to the various people 
who assisted in making these func­
tions so successful. 

Messages were exchanged from 
overseas, particularly from the I.R.E. 
in America and from Colonel Angwyn 
on behalf of the Wireless Section of 
the Institution of Electrical Engineers, 
England. Messages from Marconi 
and other well-known figures were 
also received. 

The Institution intends to organise 
this function as an annual affair 
throughout the world, and it is hoped 
that in a very short time practically 
every country will be celebrating the 
pioneers of wireless on December 12 
of each year. 

I must record my appreciation of 
the assistance rendered by Mr. Hooke, 
Chairman of the Social Committee, in 
respect to this Radio Foundation Day 
function . 

HON. LIFE MEMBER. 
During the year under review the 

fii·st Honorary Life Member of · the 
Institution was appointed by a general 
meeting of members under recom­
mendation of Council. Mr. W. Phil. 
Renshaw was duly elected an Honar-­
ary Life Member of the Institution in 
recognition of the valuable assistance 
rendered by him to the Institution 
and to radio in Australia, in the past. 

GROWTH OF MEMBERSHIP. 
At the beginning of the period under 

review, viz., April 1, 1936, there. were 
356 members of all grades, but this 
number increased to 314 during the 
lZ months, representing an increase 
of 32.6 per cent. N.S.W. membership 
increased by 1.7 from 164 to 181; Vic­
toria by 9 from 64 to 73; Queensland 
by 8 from 10. to 18; South Australia 
by 16 from 9 to 25; .Western Australia 
by 8 from 3 to 11, whilst Tasmania re-
mained at 6. · · · · · 

In the val'ious grades Full Members 
increased by l.S from 101 to 119, As-

Report (Continued) 
sociate Members increased by 32 from 
104 to 136 and Junior by 3 from 24 
to 27. There are also other grades as 
follows: Fellow 1; Hon. Life Member 
1; Associates 9 and Radio Society Zl. 
This latter grade will be merged into 
the Associate Grade as from April 1 
this year. 

I.R.E. PROCEEDINGS. 
The Council of this Institution has 

made new arrangements in regard to 
the publication of the proceedings of 
the I.R.E. It has now been arranged 
foT the papers to be printed separately 
to be posted, and to be available only 
to members of the Institution. In 
this way members will have an ad­
vantage over non-members. 

LENDING TECHNICAL LIBRARY. 
Council has been giving considera· 

tion to the inauguration of some form 
of lending library for technical books, 
etc. This matter is receiving careful 
investigation with a view to bringing 
in some practical scheme. 

TECHNICAL APPARATUS. 
Council has arranged to hand back 

to the Wireless Institute of Australia 
(N.S.W. Division) , certain technical 
instruments which were taken over in 
the transfer of the Wireless Institute 
to the I.R.E. a few years ago, and 
also has arranged for the a!'nateur 
body in N.S.W. to ' officially take over 
the name and the old registration cer­
tificate of the Wireless Institute. This 
will then permit the recognised 
amateur body in N.S.W. to function 
under the name of the Wireless In-­
::.titute of Australia (N.S.W. Division) 
and remain as an amateur body. 

WORLD RADIO CONVENTION . 
As previously reported, arrange­

ments are well in hand for the holding 
of a World Radio Convention in Syd­
ney on April 4th to April 14th, 1938. 
The Committee appointed by Council 
to carry out the arrangements for the 
Convention, has been meeting during 
the past year, successfully obtained 
the support of the N.S.W. Government 
and the sympathetic consideration of 
the Commonwealth Government. In­
vitations have" been extended, to be 
official guests during April of next 
year, to the Marchese Marconi," Sir 
John Reith, Dr. A. F . Philips (Eind­
hoven) ,. Baron Togo (Japan), and Mr. 
David Sarnoff (America). 

Members will be pleased to hear 
that the Marches_e Marconi has accept­
ed, on behalf of himself and his wife, 
and also Mr. David Sarnoff has accept­
ed on behalf of himself and his wife. 
Dr. Philips _has requested time to give 
thE matter attention to see whether 
he can definitely accept the invitation, 
and be away .from Holland during that 
time. Sir John Reith regrets he cannot 
accept the invitation to be in Aus­
tralia at that time, but as our Presi­
dent, Mr. Fisk, wiil be in .England dur­
ing the next few weeks, the matter 
will be discussed with Sir John on 
that occasion. · · Advice from Baton 
Togo of Japan has yet to coine to 
hand. 

The fact that the Marchese Marconi 
and other gentlemen have accepted 
the invitation will undoubtedly ensure 
the complete success of this very im­
portant event next year. 

In connection with this ·world 
Radio Convention, intensive organisa­
tion is in hand to spread propaganda 
throughout the world, both per 
medium of broadcasting stations and 
the press. The aid of the amateurs 
and of the 'Wireless Institute of Aus­
tralia has also been obtained, with 
the idea of spreading further propa­
ganda to all parts of the world. Ar­
rangements are in hand for bringing 
delegates from each State on behalf 
of the I.R.E. to attend in "Sydney, and 
also in co-operation with the Wireless 
Institute for the holding of their Con­
vention in Sydney at that time. 

It is confidently anticipated that 
April, 1938, will be a very memorable 
period in the history of wireless in 
Australia. 

SYDNEY DIVISION. 
Council has made the necessary ar­

rangements for the inauguration in 
the coming period of a Sydney Divi­
sion, to operate similar to the Mel­
bourne and Adelaide Divisions. In 
this way the Sydney operations will 
be more or less divorced from the 
main Council, and a committee will 
be appointed to carry on the Sydney 
activities. This will then relieve 
Council, and make it a Commonwealth 
body_ 

FINANCE. 
The growth of the Institution is 

very readily reflected in the financial 
report, and now that the financial re­
ports of all Divisions are in future to 
be incorporated in the Institution's 
main balance sheet, the question of 
accounting, auditing and collection of 
subscriptions, etc., will be much 
simpler. The Treasurer will deal 
with the. financial statement in his 
report. 

GENERAL PROGRESS. 
As Hon. Secretary of the Institution 

since its inception, it is very gratify­
ing for me to record the continued 
progress of same. The amount of 
secretarial wor)l: has increased to such 
an extent, as noted above, that Coun­
cil found it necessary to appoint a full 
time stenographer. 

Members from many parts of Aus­
tralia have been assisted in many 
ways with information, and I want to 
assure all members, irrespective of 
their location, that if I, as Hon. Secre­
tary, or the Instittition generally, can 
be of ·any assistance to them, they 
have only to communicate with me 
or·any niember of Council, and we will 
do our best to help them in every 
direction. · 

It has been a very pleasing period. 
and a very satisfactory amount of 
work has been concluded, with -every 
indication that the forthcoming year 
will be_ a most. memorable one. 

(Signed) 0. F. MINGAY, · 
Hon, General Secretary, 
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Victorian Division Annual Report 19 36-3 7 
T HE Honorary Secreta. ry reports 

that during the year ending 
March 31, 1937, ste'll.dy progress 

has been made by the Victorian Divi­
sion in providing suitable lectures on 
subjects of interest to members and 
in maintaining a high standard of 
membership. 

The total .membership of the Vic­
torian Division is ninety (90) mem­
bers of all grades, and is made up of 
34 Full members, 44 Associate mem­
bers, 10 Juniors, and 2 members of 
the Radio Society. There have been 
two r esignations, one being an As­
sociate member and one a member of 
the Radio Society. 

It is also worth noting the number 
of our members who have been trans­
ferred to the Sydney roll, they having 
changed their business ·affiliations 
and now permanently residing there 
These changes now total 14. One 
member has transferred to Adelaide 
and three are in England temporarily. 

GOVERNMENT OF THE 
INSTITUTION. 

Because of the constant changes in 
location of members and the subse­
quent difficulties encountered in keep­
ing ~embership records, it has been 
decided by the Council that all fees, 
irrespective of a member's location. 
shall be paid direct to the Hon. Gene­
ral Secretary at the headquarters of 
the Institution in Sydney. Future 
a pplications for Jnemhership together 
with application fees will also be dealt 
with as mentioned above. The appli­
cations will then be sent to the Vk 
torian Qualifications Board for their 
attention and recommendations. 

QUALIFICATIONS BOARD 
ACTIVITIES. 

The Qua lifications Board has met 
on numerous occasions during the 
year and has spent a considerable 
amount of time in examining the 
qualifications of the applicants who 
have applied for membership in the 
va rious grades. Six persons have 
been recommended for the grade of 
Member, twelve for the grade of As­
sociate m ember, and six for Junior 
grade. Four applications are still be­
ing dealt with. 

It h as been decided. by Council that 
the standard of entry for the various 
grades shall be raised considerably, 
and filillce this would have the effect 
of unduly restricting an applicant for 
meJ:I.lbership to the Radio Society sec­
tion, It has been decided to create a 
new grade. The grade will be known 
as Associate and will rank in senior­
ity as follows : Fellow, Full member, 
Associate member, Associate and 
Junior. The new grade will be open 
to all persons engaged in the radio 
pro~ession , 

With the extension of the Institu­
tion's activities in forming a division 
in South Australia, and possibly in 
Queenslan.d and ·western Australia in 
the very ,1iear future, the method of 
government of the Institution has be­
come a matter of importance. 

As in the ca se of other professional 
institutions, it appears necessary to 
have some form of Federal controlling 
body to which will be responsible the 
divisions in each State. The com­
mittee of the Melbourne division has 
already reported to Council along 
these lines, and it is expected t hat In 
a very short time the necessary 
changes will be introduced. Under 
the new arrangement, the New South 
Wales members will be governed 
directly by a Divisional Committee in 
the same way as in Melbourne. The 
Council will then d'eal with matters of 
general policy affecting members as 
a whole. 

The Council has also arranged that 
the proceedings of the Institution will 
be publi!)hed separately and sent to 
members · only, Instead of being print­
ed in the "Radio Review" as pre­
viously. This new arrangement will 
enable members to obtain details of 
discussions of the various divisions 
and should prove a definite aid to 
those members (like our Tasmanian 
members) who, because of their 
location, are unable to attend meet­
ings. 

LECTURES AND PAPERS SUB­
COMMITTEE REPORT. 

The Lectures and Papers sub-com­
mittee have endeavoured to provide a 
series of lectures covering widely 
diverging sections of the profession 
and their success can best be judged 
by the large attendance which was 
present at each. The following lec­
tures took place during the year 
under review:-

May 7tl;!., 1936.-" Technical Descrip­
tion of Gippsland Regional Station 
3GI." S. H . ·witt, P .M.G.'s Depart­
ment. 

June 16th, 1936.-"Factors Influenc­
ing Design of Loud Speakers." A. C. 
Webb, Rola Coy. 

July 7th, 1936.-"Demonstration of 
Sound \Vaves and Films." Archibald. 
Ampro Films. 

August 11th, 1936.-"Electrical In­
terference with Radio Reception." 
W. H . Conry, P.M.G.'s Department. 

September 8th, 1936.-"Aids to 
Marine Navigation." H . M. Lamb, 
A.W.A. 

October 13th, 1936.-"Technical As­
pects of Inspection of Wireless In­
stallations on Ships as Conducted by 
P.M.G.'s Depart$ent." E . Greig, 
P.M.G.'s Departme11t. 

November 23rd, 1936.-"Special 
Film of State Electricity Scheme." 

The Committee has drawn up a 
programme of lectures for the ensu­
ing six mo!Jths, and the titles are 
listed as follows:-

"Receiving Aerial Design in Theory 
and Practice.' ' 

"The Application of Radio to Police 
\Vork. " 

"Modern Valve Design and Produc­
tion." .· 

"Research into the Upper Iono­
sphere." 

"General Principles of Television." 
"Design of Army Wireless Equip­

ment.'' 
" Modern 'Direction Finding Equip · 

ment for Aircraft." 
"1'echnique of Broadcast Studio 

Design." 
The Conimittee hopes that by ar­

ranging dafes as far as possible to 
fall on the second Tuesday of each 
month, members will be able to keep 
the dates free. 

In September last, members were 
notified that the Committee was ar­
ranging for Junior and Associate 
members to compete for a prize ot 
£3 for each grade. The prizes were 
to be awarded for the best paper or 
thesis submitted as the original work 
?f the member concerned on any sub­
Ject of use in Radio Engineering. No 
papets were received, however, and 
the Lectures and Papers Sub-com­
mittee feels that the failure or Juniors 
and Associates to submit papers for 
consideration was due mainly to t1le 
fact that no lead was given as to 
suitable subjects. It is therefore sug­
gested that similar awards again he 
offered for a paper submitted on 
either of the two subjects: --

(a) "Thermionic Valves and their 
general or any special application In 
Radio Engineering." 

(b) "Condensers and their general 
or any special application in Radio 
Engineering.' ' . 

Further details will be sent by cir­
cular letter as soon as the Council 
has agreed to the new proposals. 

Two social functions were arranged 
during the year; the first was the 
special dinner held at Menzies Hotel 
in conjunction with the Victorian 
Radio Traders' Association. The 
dinner was held in honour of the 
Founders of Radio, and dur'irtg the 
dinner speeches were received from 
overseas extending greetings to the 
Institution. It has been suggested 
that such a dinner as well . as the 
Annual Smoke Night, which is purely 
an informal evening for members, 
should be repeated this year. 

Although it cannot be regarded as 
purely a social event, mention should 

..••. ·.·~ .. 
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be made of the World Radio Conven· 
tion which is to be held in Sydney 
next year as part of the Sesqui Cen­
tennial Celebrations in New South 
\Vales. Representatives from over­
seas will be Invited to deliver papers 

nn s pecial section~; of the ir ,work, and 
it is hoped that the YictoHan mem­
bers will be able to join in the activi­
ties if possible. 

The Treasurer has provided a 
Statement of Receipts and Expendi­
ture in place of the usual Balance 
Sheet. This change has been caused 
by the new arrangement whereby all 
subscriptions are paid to the central 

fund , hence one balance sheet will be 

Adelaide Division Annual Report 

Presented by Chairman, Professor Kerr Grant 

All T a prel iminary meeting of mem· 
~ ber s of the Institution of Radio 

Engineers resident in South 
Australia, held on May 27, 1936, at the 
Hotel Richmond, Mr. D. F . Mingay, 
Honorary General Secretary of the 
1 nstitution, gave an address out I ing 
the present situation of the I.R.E. in 
Australia, and describing its aims and 
objects. He advocated the formation 
of an Adelaide Division of the Insti­
tution. It was resolved to form this 
Division, and the following officers 
were elected:-

Chairman, Professor Kerr Grant: 
Vice-Chairman, Mr. H. \V. Harrington; 
Secretary and Treasurer, 1\Ir. A. H. 
Garth; Committee, Messrs. S. F. Ack­
land, D. M. Gooding, W. W . Honnor, 
C. E. Maule, R. Oakley, R. Parasiers, 
E . J . Risely, H . B. Wilson. 

The first meeting of the Adelaide 
Division was held on June 1, 1936, at 
the Hotel Richmond, when 72 persons 
interested in radio, either from a tech­
nical or commercial aspect, were pre­
sent. 

Professor Kerr Grant was in the 
chair. Mr. 1\Iingay addressed the 
meeting, explaining again the aims 
and objects of the I.R.E., and the 
advantages of membership. 

A recorded address by Mr. E. T . 
Fisk, President of the Institution, 
specially composed fot· this occasion, 
in which Mr. Fisk congratulated 
South Australian members on the 
formation of a local Division, was re' 
produced. 

A congratulator y m essage was also 
received from Mr. J . Malone, Chair· 
man of the Melbourne Division . 

MEETINGS. 

Four subsequent general meetings 
have been held as under: -

September 14, 1936- A.ddress by 
Prot;essor Kerr Grant on "Secondary 
Electron Multipliers.'' 

November 16, 1936- General discus­
sion on present-day radio receivers. 

January 18, 1937-Lecture by Mr. 
F . P. O'Grady, Transmission Engi­
neer, P .M.G.'s Dept., "Adelaide on De· 
velopments In Australian ·Broadcast­
ing." 

1\Iarch 10, 1937- Lecture by Mr. W. 
\V. Honnor on "'Vireless Abroad." 

On December 12, 1936, the Division 
held a dinner at the Oriental Hotel 
to commemorate as Radio .Foundation 
Day, the first trans-Atlantic communi ­
cation by wireless, wheri Marchese 
Marconi was successful in receiving 
in Newfoundland a message sent out 
from Poldhu in Cornwall. The dinner 
was attended by 16 members and six 
guests. 

MEMBERSHIP. 

The number of members now en­
rolled stands at 25 , which includes 10 
Full Members, 10 Associate Members, 
2 Associates and 3 Juniors. 

SUB-COMMITTEES. 

The following sub-committees have 
he en appointed: -

Programme and Papers Committee­
Messrs . H . \V. Harrington , \V. W . 
Honnor, D. JVI. Gooding and E. J . 
Risley. 

Qualifications Committee-Messl'lil. 
H. W . Harrington, \V. W. Honnor, D. 
M. Gooding. 

Publicity Officer- Mr. H . B. Wilson 
has been appointed. 

The Council of the A(}elaide Divi· 
sion is considering the possibility of 
establishing a technical library for 
radio in Adelaide for the use of S.A. 
members. 

The Council has appointed a dele· 
gate, the Vice-President Mr. H . \\'. 
Harrington, and a vice-delegate, Mr. 
D. M. Gooding, to the Council of the 
S.A. Division of the Australian Aerial 
Medical Service. 

issued for the lustitnt!on as a whol!" . 
and not one for each Division as pre­
viously. 

The following nominations have 
been received for the Committee and 
Office-bearers. As there are no ex­
cess of · nominations over vacancies, 
no elect.ion is re-quired and it is only 
necessary for this meeting of mem­
bers to formally approve of the nom­
inations. 

* * * 

APPLICATIONS 
FOR 

MEMBERSHIP 
to I.R.E. (Aust.) 

Any person professionally 

engaged in radio is invited to 

apply for membership of the 

Institution of Radio Engineers 

of Australia. 

Full particulars and applica­

tion forms are available from 

Hon. General Secretary, 

I.R.E. Aust., 

Box 3120 G.P.O., 

SYDNEY N.S.W. 

* * * 
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The Radio and Telephone 
Assoc.iation Manufacturers' 

A Section of the Chamber o{ Manufactures of N.S. W., 
12 O'Connell St., Sydney, N.S.W. 

Mr. A. R. Persson, 
Vice- P1·esident. 

Formed 11th November, 1927. 

President: L. P. R. Bean (Stromberg-Carlson (A / sia) 
Ltd. 

Vice-Presidents: A. R. Persson (Ducon Condenser Pty. 
Ltd.), F. Them (Thorri and Smith Ltd .). 

Secretary: Percy S. Edwards. 
(Officers are subject to annual election in July). 

The aim s and objects of the Association are: -• 
(a) To render the maximum possible service · to the 

trade in which its members are engaged. 
(b) 'i:'o assist the trade in its effort to secure Tariff pro­

tection by co-01:dinated effort. 
(c) To promote closer relations and cordial co-opera­

tion in all branches of the industry. 
(d) To advocate knowledge and learning in the science 

of business. : 
(e) To co-operate with other organisations and stan-. 

dardisation arid other activities-. 
(f) By means of committees of skilled and experienced 

men to investigate solutions of the innumerable 
financial , technical and commercial problems that 
confront us. 

(g) To focus the general and sectional activities of the 
Association on the essential problems of the in­
dustry. 

MEETINGS. 
The association meets on the second Monday of each 

month. 
During the year the · Association increased its member­

ship by 30%, and at the various meetings the Association 
dealt with the following matters :-

SALES TAX ON AIDS TO MANUFACTURE. 
The Association through its parent body, the Chamber 

of Manufactures of N.S~W., continued its fight against dual 
taxation in the form of Sales Tax on tools and machinery 
used by Radio Manufacturers. 
· Although unsuccessful, the Association will again make 
representations to the Government for relief. 
t . RADIO USED IN TAXI CABS. 
·· The , Commissioner for Road Transport prohibited the 
nse of auto radio receivers in taxi cabs in N.S.W. The 

• 
Mr. F. W. P. Thom , 

Vice- President .. 

• 

Mr. L. P. R. Bean , 
President. 

Association negotiating with th e Minister to revoke the 
prohibition. 

NEW ZEALAND TRADE. 
Steps were taken by the Association to ensure tha t 

both the Commonwealth and New Zealand Customs De­
partment use a uniform formula for assessing the percent­
age of local manufacture, and also the current domestic 
value of exported goods. 

. RADIO EXHIBITION. 
Members decided that radio exhibitions were no~ advan­

tageous to the industry, and they agreed not to exhibit 
in the 1936 Exhibition. Subsequently the exhibition was 
cancelled. 

Discussion also took place on the effect of the Govern­
ment's prohibition of imports from America, and investi­
gations were made into charges for electrical power as 
used by the industry. 

TARIFF MATTERS. 
The Association co-operated with the manufacturers of 

fixed resistance in their efforts to secure trade protection. 
It also dealt with the contemplated tra de agreement with 
Japan. 

RIF CLUB ·OF SYDNEY. 
(Radio Industry Functions Club) 

Formed February, 1937. 

Chairman: J. L. Mulholland. 
Deputy-Chairman: A. L. Freedman. 
Treasurer: G. Davidson. 
Hon. Secretary: 0. F. Mingay. 
Committee: C. F. Marden, W. Godley, A. R. Allen, E. 

Dare, C. Gittoes, A. P. Hosking, R. Jennings, G.·. And.erl!on. 
POLICY AND OBJECTS: 

The Club is composed of members engaged .in radio ·and 
broadcasting in all its phases, and is formed for the pur­
pose of carrying out social functions in the'' ·entire· radio 
field , in so doing, any residue of funds to be used for such 

charitable and o.ther purposes a s the Board, a t it s dis-
cretion, deems advisable. , · 

Luncheons are held fortnightly in Sydney. 
The RIF Club of Sydney conducts the Radio Ball and 

the Xmas Radio Golf Outing. 
Membership is open to all persons of good standing 

directly engaged in radio and broadcasting. 
Subscription is 5/- p.a., and the "financial year com­

mences January 1 of each year. 
Ron. Secretary's address is 30 Carrington Street, Syd-

ney, 'phone · B7188. ' 
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ST-ANDARDS ASSOCIATION 
AUSTRALIA 

OF 

Established under the aegis of the Commo~wealth and Sta~e Governments for the promotion of Standard­
isation and Simplified Practice. 

Headquarters: Science House, Gloucester and Essex Str~ets, Sydney. 
'Phone: B 1714. Telegrams: "Austandard," Sydney. 

BRANCHES. 
Victoria!_-Secretary Southern Section: R. 0; ·Boyce, 422 

Collins Street, Melbourne. 'Phone: F 5038. 
Queensland :- Secretary: S. G. Palmer, Empire Chambers, 

Cur . Queen & \Vharf Streets, Brisbane. 'Phone: 
B 7467. 

South Australia :- Secretary : R. M. Wigg, Alliance Build-
ing, Grenfell Street, Adelaide. 'Phone Cl. 6976. . 

West Australia: - Secretary : Lawson Gray, Chief 
Mechanica l Engineers' Branch, W.A. Railways, Mid­
land Junction, \V.A.. 'Phone MJ 161. 

Tasmania:-Secretary: F . J . · carter, Premier's Depart­
ment, Hobart. 'Phone: 5051. 

F.C.T. :--Secretary : H. P . Moss, Works Branch, Depart­
ment of the Interior, F .C.T . Branch, Canberra. 

Newcastle and District :-Secretary: J. ,H. Nancarrow, 
Howard Smith Chambers, Watt Street, Newcastle. 
'Phone : 4 77. 

Objects. 
The objects for which the Association is established in­

chide :--
Prepare and promote the general adoption of standards 

relating to structures, commodities, materials, practices. 
operations, matters and things, and from time to time to 
revise, alter and amend the same. 

Adopt such measures and take such f)teps and do all 
such things as may, in the opinion of the Council, be con­
ducive to the promotion of cordial relations between the 
Association and persons interested in the objects of the 
Association. 

Co-ordinate the efforts of producers and users for t he 
improvement of materials, products, appliances, processes 
and methods . 

Register in the name of the Association a Mark and to 
affix or license the affixing of such Mark! to certain 
materials and to enforce and protect the use of such Mark 
and to oppose any proceedings or applications which may 
seem calCulated directly or indirectly to prejudice the 
interests of the Association. · 

Procure the recognition of the Association in any 
foreign country or place. 

Collect aml circulate statistics and other information 
relative to standardisation in all its branches. 

Provide for the delivery and holding of lectures, exhibi­
tions, public meetings, classes and conferences calculated 
to advance directly, or indirectly the cause of education in 
standardisation whether general or technical. 

Establish, form , furnish, and maintain libraries, 
museums and laboratories for the purpose of furthering 
the practice of standardisation. 

Communicate information to members on all matters 
affecting the practice of standardisation and to print, 
publish, issue and circulate such papers, periodicals, books. 
circulars, leaflets and other literary. undertakings as niay 
seem conducive to ai!Y of the objects of the Association. 

Officers. 
Chairman: Sir George Julius, B.Sc., B.E., M.I.Mech.E. 
M.I.E. Aust. ; . Vice-Chairman : W . E . Wainwright, 
A.S.A.S.M., M.Aust.I.M.M., M.Am.I. M. M . ; Chief Executive 
Officer: W. R. Hebblewhite, B.E., M.I.E.Aust. 

The Standards Association was established 1st July, 
1929, by an amalgamation of .the Australian Commonwealth 
Engineering Standards Association (founded 1922) ftnd 
the Australian Commonwealth Association of Simplifed 
Practice (founded 1927) , and .. has over .500 Colmnittees, 
including over 4,000te.chui¢al experts. . · · 

Of particular interest to the radio trade is the fact that 
the Association has an Electrical Committee with a \Vire­
less Components and Accessories Sub-Committee and a 
Wiring Rules Committee. 

Chairman of Committees. 
Elect r ical Sectional Committee: 

Northern Section (Sydney) : Mr. W. S. Corner. 
Southern Section (Meli.Journe): .Mr. E. Bate. 
Wireless Components and Accessories : Mr. M. J . Lacey. 
Wiring Rules Sectional Committee : Mr. V. J . F . Brain. 
Queensland Sub-Committee : Mr. W . . Arundel. 
N.S.W. Sub-Committee : Mr. V. J . F . Brain. 
Newcastle Panel : Mr. W .. A. \Vilson. 
Federal Capital Territory: Mr. H . P . Moss . 
Victorian Sub-Committee: Mr. A. L . Hargrave . 
Tasmanian Sub-Committee : Mr. G. H. Lofts. 
South Australian Sub-Committee : Mr. W. Hobba . 
'Vestern Australian Sub-Committee: Mr. F . C. Edmondson. 

VICTORIAN RADIO ASSOCIATION 
The Victorian Radio Association is a body repre­

sentative of the Victorian radio trade. The Head Office 
and place of meeting is at Shell Corner, 532 Bourke 
Street, Melbourne, where the Secretary, Mr. A. D. 
Broad is located. 

Among other objects of the Associat ion are: -
(a) To promote the welfare of members of the Associa­

tion and to further their interests by modern scientific 
methods of co-operation and organisation. 

(b) To inaugurate and carry out publicly for the popu­
larisation of radio by advertising in approved directions 
and to adopt such other means of publicity as may seem 
expedient for educating the public · to a better knowledge 
of the advantages of radio. 

(c) To encourage the standardisation of radio material. 
(d) To secure for members the benefits of any Act or 

Acts now passed or hereafter to . be passed by the Legis- . 
lature of the State. •of · Victoria or by the Parliament of 
the Commonwealth of Australia relating to industrial or 
such other matters as may from time to time be deter­
mined by the Association in connection with the Radio 
Industry and in general do all such other lawful things 
as are incidental or conducive to the attainment of the 
objects for the benefit of ·members generally. 

The activities of the Victorian Radio Association are 
divided up into several sections being:­

(1) Merchants' Section. · 
(2) Manufacturers'. Section. 
(3) Retailers ' Section. 
( 4) Broadcasting Stations. ··' 
(5) Associate Member s: r ;; · 

Radio interests in Victoria were originally served by 
the Electrical F ederation of Victor ia, the constitution of 
which then provided for a radio section. In 1928 Radio 
Interests were entirely divorced from Electrical interests 
and the Federation from that date has operated wholly 
as an electrical organisation. ,1,At the beginning of that 
year the Wholesale Radio AssociatiO,n (Victoria) was 
formed and functioned . unt!I 1931, wh¢n· it evolved intq, ,, 
the present Victorian Radio Asso.c.iation ... - ~·· 

Since that date, the Association has· fully justified,. its 
existence. Representing the principal radio house(· 'rn , 

(Continued on Page 100.) 
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VICTORIAN RADIO ASSOCIATION (Cont.) 
Victoria, it takes a lively interest in the problems that 
from time to time confront the industry. The Associa· 
tion is now the accepted channel through which the Vic­
torian radio trade makes Its voice heard. Seeking not 
to control the policies of individual members, it guides 
the industry along paths of established trade custom and 
brings about a recognition among radio traders of a high 
standard of business ethics as the essential foundation of 
a successful Industry. 

The Association has to its credit many notable achieve­
ments and has been successful In having beneficial legis· 
lation introduced and harmful legislation removed from 
the statute book. 

Radio Shows-The Council, of the Victorian Radio Asso· 
elation conducts the Annual Radio Exhibitions held in 
Melbourne. 

The Association has proved its worth in acting as the 
"watch-dog" of the trade and protects its members' in· 
t'erests either by direct or indirect action as circumstances 
require. General and sectional meetings are held only 
when necessary, the Council meeting at frequent intervals 
to carry out the major . part of the Association's work. 
In this way the valuable time of its members is saved. 

The Council of the Association comprises:-President, 
A. S . Duke; Vice-Pres}dent, A. F. Brash; Past President, 
R. H. Begg; Hon. Treasurer, E. H. ·williams; and repre· 
sentatlves of various Sections of the Association: - Ma"nu­
facturers: Messrs. R. Walker, F. Henderson, S. Brown and 
J. vV. _D. Bain; Merchants: Messrs. H. V. Prior, K. Nicholls, 
W. H1ll and A. Steward; Retailers: Messrs. G. Sharwood 
E. ~· Williams, J. Carnegie and A. Steward. Broadcasting 
Stattons: Representatives of the Australian Broadcasting 
Commission, and Messrs. S. Morgan and D. Worrall re­
presenting the Commercial Stations. 

VI~TORIAN SHOPS BOARD No. 23 
ELECTRICAL AND RADIO GOODS 

T HERE has been an alteration in the Victorian Wages 
Board Determination as the result of which certain 
classes of commission agents have been excluded 

from the benefits of the Electrical and Radio Goods 
Determination. This result was achieved by an arrange­
ment with the employees' representatives and the Trades 
Hall. 

If auy retailer abuses the privilege which has been thus 
confened, it may cause difficulties for the whole of the 
trade at some future date when the Determination is 
again considered. 

Traders therefore should not continuously retain the 
services of any commission agent who does not receive 
a reasonable income from his efforts. 

A copy of the new Determination, together with (see 
below) a draft agreement which should be signed by all 
commission agents employed by the electrical and radio 
trades if they desire to pay on commission only. 

Suggested Form of Agreement. 
I eOJdinn the arrangement '· under which I am entitled on 

your behalf to make contr-acts for the sale of your goods 
and to obtain offers to take such goods on hire. I shall 
not be entitled to make sales or obtain such offers on 
your premises. Such sales and/or offers shall be made 
and obtained only on printed forms supplied hy you or 
a finance company approved of by you. I shall not alter the 
said forms and shall not make any sales or offers to hire 
withouL obtaining the purchaser's signature to the same. 
I am not authorised to make any representations or give 
any warranty other than those appearing on the said 
forms or to make any arr:;tngement regarding a trade-in 
and any such arrangement made by me shall be a 
separr.te contract between myself and the purchaser or 
hirer. My sole and exclusive remuneration shall be a 
commission of .... ..... per centum on the Company's 
current cash price for all sales made by me and all such 
offers to take on hire which may be accepted. Such 
commission will be paid weekly in respect of the said 
goods actually sold, and the said offers to hire actually 
accepted durii1g the preceding week. I shall have no 
authority to collect any moneys or trade-ins on your behalf 
and shall be the agent of the purchaser or hirer with 
respect to all moneys paid to me . by them. You may 
withold payment of ~.ommis ;ion upon any sales and/or 
hiring if in your opinfon the said sale or the ability of 
the hirer to pay is doubtful. I shall not be subject to 
your control or direction in any way in making the said 
sales and/or obtaining the said offers and shall be entitled 
to make sales and/or obtain offers for hiring and/or 
otherwise act as servant or agent of any other manu­
factureor or merchant. This agency may be determined 
forthwith and without notice. 

DATED this ....... .. ....... day of. ....... .. . ... One 
thousand nine hundred and thirty. 

Determination of the Victorian Shops Board, No. 23 
(Electrical and Radio Goods). 

NO'l'E.-'l'his Determination of October 2nd, 1936, ap ­
plied. to the following· parts of Victoria: 'l'he Metropolitan 
Distnct and Geelong District as defined in the Factories 
and Shops Act 1928 (No. 3677), and the Order in Council 
thereunder extending such Metropolitan District such 
portions of the city of Sandringham as are not il~cluded 
within the said Metropolitan District the cities of 
Ballarat, Bendigo and vVarrnambool, ancl' the boroughs of 
Eaglehawk and. Sebastopol, 

On May 18, 1932, the Shops Board No. 18 (Miscellaneous 
Shops) was deprived of the power to determine the lowest 
prices or rates which may be paid to any person or per­
sons or classes of person employed in the business or a 
seller of-- (a) Electrical goods; (b) ·wireless (radio) sets , 
parts or accessories; and such power was conferred ex·· 
elusively on the Shops Board No. 23 (Electrical and Radio 
Goods.) 

· In accordance with the provisions of the Factories and 
Shops Act, 1928 (No. 3677), the ·wages Board appointed 
to "determine the lowest prices or rates which may be 
paid to any person or persons or classes of persons em­
ployed in the business of a seller of-- (a) Electrical goods: 
(b) "Wireless (radio) sets, parts or accessories"-has 
made the following determination, namely :--

'I' his Determination came into force and was operative 
on anrl after October 2nd, 1936. ' 

Apprentices and lmprovers.-Wages per Week 
of 47 Hours 

JiJx oerim1Ce Commencing Age 
15 16 17 18 19 20 

years years years years years years 
or under 

Males-·· s. d. 
lst year 15 0 
2nd year 20 0 
3rd year 27 6 
4th year 35 0 
5th year 45 0 
6th year 55 0 

s. d. 
15 0 

6 
0 
0 
0 

22 
30 
40 
50 

s . d. 
20 0 

6 
6 
0 50 

27 
37 

And thereafter the minimum wage. 
Females---
1st year 13 3 
2nd year 18 3 
3rd year 22 0 
4th year 25 9 
5th year 31 3 
6th year 36 3 

13 
22 
25 
31 
36 

3 
0 
9 
3 
3 

18 
24 
31 
36 

3 
3 
3 
3 

And thereafter the nummnm wage. 

s . d. 
30 0 
35 0 
50 0 
65 0 

18 
25 
36 

3 
9 
3 

s. d. 
40 0 
50 0 
GG 

22 
31 

0 

0 
3 

Proportion (within any shop) Apprentices 
MALES. 

s . d . 
.50 0 
62 6 

22 0 

One male apprentice to every three or fraction of t11ree 
workers receiving not less than 70/· per week, 
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FEMALES. 
One female apprentice to every three or fraction or 

three workers receiving not less than 47/6 per week. 

Improvers 
MALES. 

One male improver to every two or fraction of two 
workers receiving not less than 86/ per week. 

FEMALES. 
One female improver to every two or fraction of two 

workers receiving not less than 47/6 per week. 

OTHER EMPLOYEES. 
Within the Met. District. 
Outside the Met. Distriet 

wherever this Detm. 
applies. 

vVages per week of 47 hours . 
Males-

Person in charge of a branch shop 
eanvassers, travellers, collectors; 
installers, and all others who are 
in any way connected with the 
sale of goods on a merchant's pre­
mises, but excluding those selling 
off such premises H they are 
paid exclusively by eommission 
and have the right to sell goods 
for more than one merchant-

21 years of age . . . . . . 
22 years of age . . . . . . 
23 years of age or over 

I<'emales. 

s. d. 
97 6 

72 6 
82 6 
90 0 

s. d. 
93 6 

70 0 
80 0 
86 0 

Ji'emales . . . . . . . . . . . . . . . . 50 0 47 6 
(3) Penal Rate: Any person who works less than 36 
hours iu any week shall be paid for such work at the rate 
of 3/· per hour. Provided that no employee shall be 
entitled to receive more than the rate fixed for his par­
ticular class of work for a week of 47 hours. 
(4) Times of Beginning and Ending Work­

Time of 

l<'riday . . . . . . . . . . . . . . 
Saturday .. ... ...... . 
On the other working days 

of the week .. ....... . 

Beginning. 
7.45 a.m. 
7.45 0 .111. 

7.45 a.m. 

'l'ime of 
Ending. 

!l p.m. 
1 p.m. 

6 p.m . 
(5) Meal Interval: No employer shall require any em­
ployee to take a longer interval than one hour for a 
meal. 
(6) Overtime: 

Outside the hours fixed in Clause 4 . . 'l'imc 
Within the hours fixed iri Clause 4 in } and 
excess of the number of hours as fixed for a 
an ordinary week's work . . . . . . . . . . . . half. 

(7) Special Rate for Public Holidays: Time and a half 
shall be paid for all work done on New Year's Day, 26th 
January (Australia Day), Good Friday, Easter Saturday, 
Easter Monday, 21st April (Labour Day), King's Birth· 
day, Christmas Day, Boxing Day, or after 12.30 p.m. on 
Show Day (in localities mentioned in Royal AgTicultural 
Show Act). If any other day be by Act of Parliament or 
Proclamation substituted for any of the abovenamed holi­
days, the special rate shall be payable only for work done 
on the day so substituted. 
(8) Termination of Employment: Except in a case where 
an employee has been guilty of a misdemeanour, seven 
days' notice of termination of employment shall be given 
hy either employer or worker. · 
(9) Allowance: ·when, in conformity with the custom of 
the trade, an employee wears, when at work, a washable 
outer garment the laundering of which is not paid for by 
the employer, such employee "shall be paid 2/6 per week. 
in addition to the ordinary rate. 

OF AUSTRALIA Joi 

Victorian Scale of Wages 
Applicable to the Sales Staff of the 

Radio and Electrical Trades 

T .. HOSE engaged in the electrical and radio industries 
in Victoria should make themselves acquainted with 
the determination of the Shops Board No. 23 (elec· 

trical and radio goods) which applies to the ·following 
parts of Victoria: 

·The metropolitan district ''and Geelong district as de· 
fined in the Factories and Shops Act, 1928 (No. 3677) and 
th-e Order in Council thereunder, extending such metro· 
politan districts, such portions of the city of Sandringham 
as· are not included within the metropolitan districts, the 
cities of Ballarat, Bendigo, Warrnambool, and Boroughs 
of Eaglehawk and Sebastopol. 

The following wages are the lowest rates which may be 
paid to any person or persons or classes of persons em· 
ployed in the business as a seller of (a) electrical goods; 
(b) wireless (radio) sets, P<!rts or accessories. 

MALES. 
vVages per week of 47 hours. Persons in eharge of a 

brand shop within the metropolitan area-£4/17/6. Out­
side metropolitan area-£ 4/13/6. 

P erson in charge of a branch shop. eanvassers, travel· 
lers, collectors, installers, and all others who are in any 
way connected with the sale of goods on a merchant's 
premises, but excluding those selling of such premises 
if they are paid exclusively by commission and have the 
right to sell goods for more than one merchant:-

Within Outside 
Metropoli- Metropoli­
tan Area tan Area 

21 years of age . . 72/6 70/· 
22 years of age . . 82/6 80/· 
23 years of age or over 90/- 86~ 

Penal Rate.-Any person who works less than 36 hours 
in any one week shall he paid for such work at the rate 
of 3/· per hour, provided that no employee shall be entitled 
to receive more than the rate fixed for his particular class 
of work for a week of 47 hours. 

FEMALES. 
Within metropolitan area, £ 2/10/·; outside metropolitan 

area, £2/7/6. 
Heavy penalties are provided nuder the Factoiies and 

Shops Act for offences under that Act. It is essential that 
all people interested in the hade take note of this, and 
see that they are observing the prescribed rates. 
The decision of the Tribun:;tl as to what constitutes an 
mnployee is final and without appeal. 

N.S. W. Factories and Shops Act 
ABSTRACT ACT AND REGULATIONS. 

To be kept posted in factories in which steam or other 
mechanical power is used, or in which any boy under 

16 years of age or any female is employed. 
REGISTRATION. 

All factory premises must be registered and the l'ee 
paid annually. (See Schedule Four to Act.) 

EMPLOYMENT. 
No child under fourteen years of age shall be employed 

in any factory unless by special permission of the 
Minister. · 

No person under sixteen years of age shall be employed 
without a certificate of fitness. Application foi· the 
certificate should be made to the Department. 

No boy under sixteen years of age and no female shall 
be employed for more than ,18 hours in any week ex· 
ceiJt in the case of overtime. ('l'he daily hout·s must 
be set out in the 'l'ime Shnet.) 

( Contin11e<1 OJ) Next Page.) 
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N.S.W. FACTORIES ACT ABSTRACTS 

(Continued.) 
No !Joy under eighteen years of age and no female shall 

!Je employed for more than five hours without an in· 
terval of at least half-an-hour for a meal. 

The parent or guardian of a boy under sixteen years of 
age or a girl under eighteen is liable to a penalty if 
he allows such boy or girl to work in a factory con­
trary to the provisions of the Act. 

MINIMUM WAGE. 
No person shall be employed unless in receipt of a 

weekly wage of at least four shillings. 
An amount of not less than sixpence as tea money must 

be paid to any boy under sixteen years of age or any 
female who is employed after six o'clock in the even­
ing of any day. 

The tea money must be paid on the day the overtime is 
worked. 

OVERTIME. 
Overtime may !Je worked~ 

For not more than three hours on any day. 
On not more than three consecutive days. 
On not more than thirty days in the year. 

All time worked beyond the ordinary hours as shown in 
the time sheet must !Je recorded and paid for as 
overtime. 

All time worked after six o'clock in the evening 
must be recorded and paid for as overthne. 

Overtime must be paid for at the rate of time and a 
half-the minimum rate to be not less than threepence 

per hour. 
A record of overtime must be kept in the prescribed form. 

(Books may be obtained at the Government Printing 
Office.) 

A notice of having worked overtime must be sent to the 
Department within fourty-eighty hours of the working 
of the overtime. 

MACHINERY. 
All dangerous parts of machinery must be securely 

fenced or guarded . 
All emery wheels must !Je fenced or guarded, and shall 

not be run before any door or entrance. 
All fencing must be maintained in an efficient state. 
No boy under eighteen years of age and no female shall 

(a) Clean machinery whilst it is in motion; 
(b) J;le in charge of any engine or boiler; 
(c) Attend to any engine or boiler unless under the 

direct supervision of a competent person. 
No boy under sixteen years of age and no female shall 

have. the care or working of any lift. 
The opening of every hoist-way or lift must be protected 

at each floor. 
No !Joy under sixteen years of age and no female shall 

while the machinery is in motion-
(a) Oil or grease any portion of the mill-gearing ; 
(b) Put on or off, or adjust, tighten, or lace any belt ; 
(c) Go on and remain on any overhead staging 

erected for the service of any mill-gearing. 
No female shall !Je employed at or near any machinery 

whilst her hair is not covered, or closely fastened t o 
her head, or whilst she is wearing loose neck ribbons, 
or laces, or such loose articles of dress. 

ACCIDENTS. 
An accident causing loss of life; or due to any ma­

chinery moved by mechanical power or to molten 
metal, hot liquid, or other hot substance, explosion, 
escape of gas or steam, or to electricity, and so dis­
abling the injured pers01i for forty-eight hours; or 
any other accident disabling a person for seven days, 
must forthwith be r eported in writing to the Chief 
Inspector of Factories; \Vhen an accident so notified 
subsequently proves fatal, written notice of the death 
must also be forward ed immediately. 

SANITATION. 
All factories shall be kept in a cleanly state and free 

from effluvia, and must be periodically painted or var­
nished, papered or limewashed. 

!<'our hundred cubic feet of air space, and twelve square 
inches of both inlet and outlet ventilation must be 
provided for each person employed in a factory, or 
any room therein. 

If, in the opinion of an Inspector, the employees are 
grouped too closely together in any room, he may re­
quire a re-arrangement of such gr ouping. 

Every heating appliance must be provided with flues 
and hoods, as approved by the Inspector. 

Every part of a factory must be efficiently lighted. 
Every factory must be provided with proper closet 

accommodation. 
Where persons of both sexes are employed, separate 

closet accommodation must be provided for each sex. 
GENERAL. 

No woman or young person shall be permitted or re­
quired to lift or carry heavy weights . (See Section 
37.) 

Unless exempted by the Minister, a first aid ambulance 
chest, appliances and requisities, must be installed, 
equipped and maintained. 

·wearing apparel must not be made, cleaned, or repaired 
in any factory or shop, nor materials issued from any 
building, whether a factory or not, in which any per­
son is suffering from an infectious disease. 

The doors of rooms in which persons are at work shall 
not be locked, bolted or barred during working hours. 

Provision must be made for extinguishing FIRB, and 
means of escape, approved by the Board of Fire Com­
missioners, must be provided in certain factorie,s for 
persons worliing in such factories . (See Section 39, 
Sub-sec. 3.) 

An Ir..spector may question any employee alone on any 
subject in connection with the Factories and Shops 
Act. 

Any person who refuses to answer questions, or who 
wilfully d·elays an Inspector in the exercise of any 
powers under this Act, is liable to be proceeded 
against for obstruction. 

N.S.W. ELECTRICIANS, E'TC. 
(STATE) AWARD 

THIS AWARD COVERS ALL EMPLOYEES IN RADIO 
FACTORIES (OTHER THAN THOSE CONTROLLIOD 
BY MEMBERS OF THE METAL TRADES EMPLOYERS' 
ASSOCIATION) IN THE STATE OF NEW SOUTH 

WALE:S. 

The provisions of this award are covered by the follow­
ing publications, all of which are available from the Gov­
ernment Printing Office, Phillips Street, Sydney. 

No. 2732-18th November, 1932. 
No. 2789- 23rd December, 1932. 
No. 4189-14th June, 1935. 
No. 5282-20th November, 1936. 

The last of these (No. 5282) covers the conditions at 
present (April, 1936) applying, and the major points 
which must be observed are as follows: -

Hours of Employment. 
The award provides for forty-four hours work in each 

week. 

Wages. 
3 (a) Adult Males.-The minimum weekly wage and 

minimum hourly rate shall be: -
Process workers-£3/16/- per week; 1/9"/ u per hour. 
T esters-£3/19/- per week; 1/107/ 11 per hour. 
An employee who is required to and wholly assembles 

a radio receiver, and is responsible for its proper 
eompletiOn, and who does not cany out the work 
as a process worker (as defined in the full award) 
shall be treated as an electrical mechanic an_d,, i)aid 
the rate applicable for an electrical mechanic, · as 
follows : £5 per week; 2/47/ 11• per hour. 

(Continued on Page 103.) 
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N.S.W. ELECTRICIANS' AWARD (Continued.) 

3(b)Junior Males (Process Workers)-The minimum 
weekly wage to be paid to junior males when employed 
on day work as process workers shall be:-

Under 16 years of age . . . . . . 
At 16 years of age 
At 17 
At 18 
At 19 
At 20 

years 
years 
years 
years 

of age 
of age 
of age 
of age 

£ s. d . 

1 1 1 
1 7 7 
1 15 
2 5 
2 12 
3 0 

0 

1 
7 
1 

(c) Junior Males (Testers)-The minimum weekly wage 
to be paid to junior males when employed on day work 
as testers shall be :-

At 18 years of age and under 
At 19 years of age . . . . . . 
At 20 years of age . . . . . . . . 

2 7 
2 15 
3 3 

0 
1 
0 

(d) Adult Females:-T.he minimum weekly wage to be 
paid to adult females when employed on day work shall 
be:-

£ s. d. 
Adult females with Jess than six months' 

experience . . . . . . . . 2 0 0 
Others . . . . . . . . . . . . . . . . . . . . 2 4 0 

(e) Junior Females:-The minimum weekly wage to 
be paid to junior females when employed on day work 
shall be: -

Under 16 years of age . . . . . . . . 
At 16 years of age . . . . . . . . 
At 17 years of age . . . . 
At 18 years of age . . . . . . . . 
At 19 years of age . . . . . . 
At 20 years of age . . . . . . . . 

£ s. d. 
1 0 1 
1 2 8 
1 5 1 
1 12 7 
1 16 1 
2 0 0 

FEDERAL WAGES AWARD 
Covering members of the Metal Trades' Employers Association and other firms specifically cited in the award 
made by his Honor, Judge Beeby, on 15th May, 1935, and subject to variation made since that date. 

The award provides for forty-four hours work weekly 4th year's experience: 
and only applies to firms who are members of the M~tal Weekly employment, 
Trades Employers ' Association or are specifically cited Weekly employment, 

N.S.W. 
Queensland 
N.S.W. 
Queensland 

1 12 
111 
114 
1 13 

6 
6 
9 
9 

in the Award. Hourly employment, 
Copies of the full award may be obtained from the Hourly employment, 

Commonwealth Government Enquiry Office, Common-
wealth Bank Chambers, Sydney ·or Melbourne, and other 5th year's experience: 
Statea. 

This award differs from the State Awards in that em­
ployees are to be paid in accordanc~ with the amount 
of exper ience they have had. 

Adult Males-Particulars of the rates of pay should 
be obtained from the full award. 

4(a) Adult Female Labour may be employed iii _the 
manufacturing and assembling of small parts of electncal 
and other machinery and appliances other than wet stor-
age batteries, armature winding and such work in the 
sheet metal, enamelling and canister-making industry, 
and in core-making in which females were employed at 
the time of the making of this award. 

Adult Females shall be paid at the following weekly 
rates of wage :-
If of less than 12 months' experience: 

\Veekly employment, N.S.W. . . 
\Veekly employment, Queensland 
Hourly employment, N.S.W. 
Hourly employment, Queensland 

If of 12 months'· or more experience: 

£ 
2 
2 
2 
2 

s: d . 
2 9 
1 6 
5 9 
4 6 

£ s. d. 
Weekly employment, N.S .W. . . 2 9 0 
Weekly employment, Queensland 2 7 6 
Hourly employment, N.S.W. . . 2 12 6 
Hourly employment, Queensland 2 11 0 

4(b) Junior Females may be employed in the occupa­
tions set out in sub-clause (a) above of this clause at the 
following weekly rates of wage: -

1st year's experience: 
Weekly employment, N.S.W. . . 
vVeekly employment, Queensland 
Hourly employment, N.S.W. . . . . 
Hourly employment, Queensland 

2nd year's experience: 
Weekly employment, N.S.W. . . 
Weekly employment, Queensland 
Hourly emp.Joyment, N.S .\V. 
Hourly employment, Queensland 

3rd year's experience : 
Weekly employment, N.S .W. 
Weekly employment, Queensland 
Hourly employment, N.S.IV: 
Hourly employment, Queensland 

£ s. d . 

0 13 6 
0 13 6 
0 14 6 
014 6 

0 18 0 
0 18 0 
0 19 3 
0 -1~ 3 

1 5 9 
1 5 .() 

1 7 9 
1 6 9 

Weekly employment, 
Weekly employment, 
Hourly employment, 
Hourly employment, 

Thereafter !Jntil reaching 
·weekly employment, 
Weekly employment, 
Hourly employment, 
Hourly employment, 

N.S .W. 
Queensland 
N.S.W. 
Queensland 

21 years of 
N.S .W . 
Queensland 
N.S.W. 
Queensland 

age: 

1 17 
1 16 
2 0 
1 18 

2 
2 
2 
2 

1 
0 
4 
3 

3 
0 
0 
9 

3 
0 
3 
0 

4(c) Unapprenticed Male Juniors may be employed· in 
or in: connection with manufacturing (as defined in clause 
22 of this award) in all occupations (including as to core­
making employment upon all classes of work which 
before the · making of this award could be done by female 
employees under the a ward) for which · ap.prenticeship 
is not provided by the award, except in the mixing of 
paste, pasting of grids, working with molten lead and/or 
the handling of plates in formation room, in the manu­
facture of wet storage batteries; except also in nut, bolt 
aiH:!. spike manufacturing; and in stovemaking in the 
State of New South Wales, at the following weekly rates 
of wage: -

1st year's experience: 

£ s. d. 
Weekly employment, N.S.W. 0 15 0 
Weekly employment, Queensland 0 15 0 
Hourly employment, N.S.W. 0 16 0 
Hourly employment, Queensland 0 16 0 

2n(:l year's experience: 
W eekly employment, N.S.W. 1 0 9 
Weekly employment, Queensland 1 0 0 
Hourly employment, N.S.W. 1 2 3 
Hourly employment, Queensland 1 1 6 

3rd year's experience: 
vVeekly employment, N.S.W. . . 1 8 6 
vVeek!y, employment, Queensland 1 7 6 
Hourly employment, N.S.W. 1 10 6 
Hourly employment, queensland 1 9 6 
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4th year's experience: 

Weekly employment, N.S.W. 1 18 9 
Weekly employment, Queensland 1 17 6 
Hourly employment, N.S.W. 2 1 6 
Hourly employment, Queensland 2 0 3 

5th year's experience : 
Weekly employment, N.S .W . . . 2 9 0 
Weekly employment, Queensland 2 7 6 
Hourly employment, N.S .W . 2 12 6 
Hourly employment, Queensland 2 11 0 

6th year's experience: 
Weekly employment, N.S.W. 2 16 9 
Weekly employment, Queens Ia nd 2 15 0 
Hourly employment, N.S.W. 3 0 9 
Hourly employment, Queensland 2 19 0 

7th year's experience : 
Weekly employment, N.S.W . . . :\ 0 3 
Weekly employment, Queensland 2 18 6 
Hourly employment, N.S .,V. 3 4 6 
Hourly employment, Queensland 3 2 9 

Thereafter, until reaching 21 years of age, a junior 
under the above classification shall be paid full adult 
rates. 

For the purposes of this and the immediately preced· 
ing sub-clause "experience" shall mean any form of em· 
ployment in any branch of the Metal Trades Industries . 

Juniors employed under this and the immediately pre· 
ceding sub-clause• shall on dismissal receive from their 
employer a certificate of the period of employment com· 
pleted. Employers who wilfully employ juniors without. 
taking into account previous experience sha ll be guilt y 
of a breach of this award. 

West Australia Serviceman's Award 
Agreement No. 19 of 1935. 

(Registered 28/11/'35.) 
1.-AREA. This Agre ement shall operate over the area 

within a radius of twenty-five (25) miles from the G.P .O., 
Perth. 

3.-DEFINITIONS .. (a) General serviceman shall mean 
a worker employed in making, repairing. altering, assembl· 
ing, testing, aligning, fault locating, winding and wiring 
radio machines, instruments or other apparatus. 

(b) \Vorkshop serviceman shall mean a worker ex· 
elusively or principiU!y emp!oy~d in the emp!oyer:s work· 
shop in making, repairing,:. altering. assembling, testing, 
aligning, fault-locating, winding and wiring radio machines. 
instruments or other apparatus. 

(c) Bench assembler (i.e. , wireman, installer, coil 
winder, assembler, cabinet fitter) shall mean a worker 
engaged in assembling and putting together the parts of 
a radio as received from the maker, and the wiring and 
hooking up of such parts ' in a radio set, the wiilding of 
coils used in radio sets, the. installation of such sets, and 
the fitting up of radio sets in cabinets. Any work in tbe 
nature of altering, testing,: or adjusting such parts shall 
be the work of a workshop serviceman. 

(2) (a) Casual worker ~:?hall mean a worker employed 
for less than six (6) consecutive working days aud who 
may be put off or leave the employer's service without 
notice. 

(b) A casual worker shall be paid ten per cent. (10%) 
in addition to the rates prescribed. 

(c) A casual worker shall not be employed or be paid 
for less than two (2) houi·s in any one day. 

(a) Forty-four ( 44) hours shall constitute a week 's work 
for all workers. 

(b) Each day 's work for all workers shall not exceed 
e ight (8) hours on Monday to Friday inclusive; Saturday, 
four ( 4) hours; to be woi·ked in a continuous shift (ex· 
elusive of meal hour breaks). 

(c) Meal hour breaks shall not exceed one (1) hour 
each . 

(d) The hours of work shall be as follows: -
(i) Genera l serviceman: - Between 7. 30 a .m. and 9 

p.m. on Monday to Friday inclusive and between 
7.30 a .m . and 1 p.m. on Saturday. 

(ii) 'Workshop serviceman and bench assembler: ­
Between 7.30 a.m. and 6 p.m., Monda,y to Fri· 
day inclusive, and between 7.30 a.m. and 1 p.m. 
on Sa turday. 

5 .-=-Overtime. 
(a) For all work done beyond the hours of duty pre· 

:tcribed in Clause ( 4) payment sha ll be at the rate of time 

and a half for the first four ( 4) aud double tim e there· 
after. 

(b) In the event of a worker being H'<lttested to hold 
himself in readiness for a call to work after ordinary 
hours, he shall he paid at ordinary rates for the time h e 
so holds himself in readiness. 

(c) All ·work performed beyond one quarter of an hour 
in any meal time shall be paid for at the rate of double 
time. 

(d) No worker shall be compelled to work for more 
than five (5) hours without a break for a meal. 

(e) When a worker, without being notified on the pre· 
vious day, is required to c·ontinue working after the usual 
knock·cff time fm· more than two (2) hours, he shall be 
provided With any meal r equired, or shall be paid one 
shilling and sixpence ( 1s. 6d. ) in lieu thereof. 

(f) DoublE) time shall be paid for work done on Sunday, 
Christmas Day, Boxing Day, New Year's Day, Good Fri· 
day, Easter Monday, or Labour Day, except in connection 
with repairs to the employer's plant, which has broken 
down and has caused a stoppage of operations, or which 
may require overhauling ·and repairing, or adjusting, to 
prevent any such breakdown. Provided that this sub· 
clause shall not apply to .workers employed on public ad· 
dress systems, who shall be allowed the equivalent time 
off at some other time, or have such equivalent time off 
added to their annual leave. 

6.-Holidays. 

(a) 'l'welve (12) paid holidays p er annum shall be 
granted each worker after twelve (12) months ' continu· 
ou~ serv~ce: Provided always, that New Year 's Day, Good 
Friday, Easter Monday, Labour Day, Christmas Day and 
Boxing Day, or the days observed as such, shall be taken 
as they come as portion of the holidays. The balance 
of six days shall be granted as annual leave at the con· 
venience of the employer, · but shall in any ev'ent be taken 
within six (6) months of becoming due. 

(b) In the event of a worker being employed by an em· 
ployer for portion only of a year, he shall only be entitled 
to such holidays on full pay as are proportionate to his 
lengt_h of servic_e during that period with such employer, 
and If such holidays are not equal to the holidays given 
to the other eniployees, he shall not be entitled to work 
or pay whilst the other employees of such employe r are 
on holidays on full pay. 

(e) Except when employed subject to the conditions of 
Clause (5) (d) (Overtilpe) no worker shall be required 
to present himself for c1uty on any of the specially named 
holidayr. in subclause (a) of this clause. On any other 
pub~ic holiday an employer's establishment or place of 
busmess may be closed, in which case a worker need not 
present himself for duty, and the wage for that day may 

} 
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lie deducted. If kept open or work be done, ordinary 
rates shall apply. 

(d) V\There a worker is dismissed for misconduct or 
dereliction of duty, he will not lie entitled to the benefit 
of the provisions of this clause. 

(e) Holiday pay shall not accrue during a worker's 
absence from his employment for any cause whatsoever. 

7.-Contract of Service. 
(a) The contract of service shall be by the day, and 

shall . be terminable by one day's notice on either side, 
except in the case of a casual worker. 

(b) The employer shall be under no obligation to pay 
for any day not worked upon whiCh the worker is required 
to present himself for duty, except such absence from 
work is due to illness ·and comes within the provisions 
of the uext following clause, or 'Siich absence is on account 
of· holidays to which the worker is entitled under the pro· 
visions of the Agreement. 

(c) This clause does not affect the right to dismiss 
fol' misconduct, and in such case wages shall be pa id up 
to the time of dismissal only. 

(d) The employer shall be entitled to deduct payment 
for any day or portion of a day upon which the worker 
cannot be usefully employed because of any strike by the 
Union , or · Unions affiliated ·with it, or by any other As so· 
elation or Union, or through the breakdown of the em­
ployer'•> machinery, or, any stoppage of work by any cause 
which the employer cannot reasonably prevent. 

8.-Payment for Sickness. 
A worker shall be entitled to payment of non-attend­

ance on the ground of personal ill-health, for one half-day 
for each completed month of service; Provided that pay· 
ment for absence through such ill-he 'l.lth shall be limited 
to six days in each calendar year. Payment hereunder 
may be adjusted at the end of each calender year, or at 
t}le time the worker leaves the service of the employer , 
in the event of the worker being entitled by service sub· 
.sequent to the sickness to a greater allowance than that 
made at the time the sickness occurred. This clause shall 
not apply where the worker is entitled to compensation 
under the Workers' Compensation Act. 

9.-Wages. 

(a) Basic wage: -

Per week. 
£ s. d. 

Metropolitan Area . . . . . . . , . . 3 10 6 
Outside a fifteen (15) mile, but within a 
twenty-five (25) inile radius of the G.P.O. 
Perth . . . . . . . . . . . . . . . . . . . . . . 3 11 2 

Margin per week. 
£ s. d. 

(b) Adult Males: 
General serviceman . . . . , . . . . . 
Workshop serviceman 
Assembler . . : . .. . , .. , . . . . . 

1 4 0 
1 1 0 
0 6 0 

Per week. 
Male junior workers: % of Basic Wage 

(c) J<'irst 6. months' experience 20 
Second 6 months' experience 25 
Second year's experience . , 35 
Third year's experience . . . . 45 
Fourth year's ' experience 55 
Fifth year's experience 65 
Sixth year's experience . . . , 70 
Seventh year's. experience 85 

(d) Where the services of a worker are dispensed with, 
uJI wages shall be paid on the day of dismissal or 
forwat,ded to him by post on the day following. 

10.-Country Work. 
(a) ·when a worker is engaged on outside work, the 

· im:iployer shall pay all fares, and a proper allowance at 
· current rates shall be paid for all necessary meals. Fares 

shall be second class, except when travelling by coas tal 
boat, wh en sa loon fares shall be paid. 

(b) When a worker is engaged at such a distance that 
he cannot r eturn at night, suitable board and lodging 
shall be found at t h e employer 's expense. 

(c) Travelling t ime outside ordinary working hours 
shall b'" paid fo r at ordinary rates up to maximum of 
twelve (12) h our s in any twenty-four hour period, from 
the tim e of starting on the journey: Provided that, when 
the travelling is by boat, not more than eigh t hours shall 
be paid fo r in such period. 

Notwithstanding anything contained in this clause, t h e 
employer and the worker may enter into such other 
arrangements as may be m utually satisfactory as regards 
country work performed, outside a radius of 25 m iles from 
the G.P.O. Per th. 

11.-Time and Wages Record. 
(a) E ach employer shall keep a t ime and wages r ecord, 

showing the name of each worker and the natur e of his 
work, th e hours wor ked each day, and the wages and 
allowances paid each week. Any system of automatic 
recordin g by means of machines shall be deemed a com· 
pliance wit h th is pr ovision to the extent of tlHl infor ma· 
tion r ecorded. 

(b) The time and wages record shall be open for in· 
spectiun to a duly accr edited official of the Union during 
the usual office h ours. at t he employer's offi ce or ot her 
convenient place, and he shall be allowed to take extr acts 
therefrom. 

12.-Representative Interviewing Workers. 
In the ca se of a disagreement existing or anticipated 

concerning any of the provisions of the Agreement, an 
accredited r epresentat ive of th e Union shall be permitted 
to inteniew th e workers during the recognised meal h our, 
on the business premises of the employer, but t h is per · 
missiou sha ll not be exercised without the consent of the 
employer more than once in any one week. 

13. HIGHER DUT I ES. A worker engaged for more 
than t wo (2) hours in any one day on duties carrying a 
higher rate t han his ordinary class ification sha ll be paid 
the higher r at e for t he time so employed. 

14.-NO REDUCTION . Not hing in this Agreement sha ll 
in itself op erate to reduce the wage of any worker below 
the rate actually received by him at the elate hereof. 

15.-MALE JUNIOR WO RK ERS. (a) Each employer 
shall during the ter m of t h e Agreement be permitted to 
continue to em ploy the same number of juniors that he ha d 
in his employ at t he date of making this Agreement. 

(b) Additional jun ior wor kers may be employed in t he 
proportion of ol'ie additiona l junior worker to one addi· 
tiona! adult worker. 

16.-TESTING EQU I PMENT. The employer shall sup­
ply all necessary t esting· equipment and parts for th e 
repair of same. 

17.-GENERAL SERVIC E MAN USI N G HI S OWN VEH· 
ICLE. The employer and the worker may enter into such 
arrangements a s a r e m utually satisfactory. Failing satis· 
factory arrangements being made, the matter shall be re· 
ferred to the Board of Reference for settlement. 

18.-SHIFT WOR K . (a) Whenever shift work is wor ked 
all shifts except t he day shift sh a ll be paid fo r at t he rate 
of time and a quarter. 

(b) Work other than day shift shall not be r ecognised 
as night shift unles s five consecutive n ights are worked, 
but shall be deemed to be overtime; on the completion of 
the fifth consecutive n ight's work the worker shall be 
deemed to have been em ployed on night shift during that 
and the preceding four n igh ts, and thereafter dur ing any 
subsequent consective night s h e is so employed. The 
intervention of a Sunday or a h oliday on which work is 
not performed sha ll no t be deemed to break the sequence. 

(c) When night shift is t o be paid at time and a quarter 
rate, a s prescr ibed in the preceding subclause, overtime 

(Cont inued on Pag·e 106.) 
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shall be based on the time and a quarter rate and calcu­
lated under Clause 5. 

19.-CADETS .. . Notwithstanding anything herein con· 
tained or implied, a bona fide employer shall be permitted 
to appoint one son (or any other nominee) as a cadet to 
learn all the branches of the trade or calling of such em· 
player. Only one such cadet at any particular time shall 
be permitted any employer. 

20.-PIECEWORK. (a) Subject to the minimum wages 
rates and other conditions herein prescribed, an employer 
may remunerate any of his workers under any system of 
payment by results. 

(b) 'l'he Union may during the currency of the Agree· 
ment apply to the Court for the correcting or regulation 
of any piece-work rate, time bonus rates, task rate or any 
other system of payment by results. 

21.-BOARD OF REFERENCE. The Court may appoint 
for the purpose of the Agreement a Board or Boards of 
reference. Each Board shall consist of a Chairman and 
two other representatives, one to be nominated by each 
of the parties, as prescribed by the Regulations. There 
are assigned to each such Board, in the event of no agree­
ment being arrived at between the parties to the Agree­
ment, the functions of:-

(i) adjusting any matters of difference which may 
arise between the parties from time to time, ex­
cept such as involve interpretations of the pro· 
visions of the Agreement or any of them ; 

AUSTRALIAN VALVE MERCHANTS 
ASSOCIATION 

Assembly Hall Building, 1 Jamieson Street, Sydney. 
Tel.: B 1046. 

Chairman: A. P. Hosking. Secretary: S. G. Dwyer. 
OBJECTS. 

The objects of the Association are to promote, encour­
age, foster, develop and protect the interests of the public 
and all sections of the trade and to introduce such 
conditions of trading as in the opinion of the Association 
may be conducive to the aforementioned object&. 

To safeguard consumers' interests by-
(a) Co-operating with manufacturers to maintain a high 

standard of quality, design and workmanship. 
(b) Regulate prices to provide maximum value to the 

public and adequate return to traders. 
(c) Protect dealers ' interests by introducing conditions 

of sale on Association valves, which will embrace 
aU potential channels and prevent unfair trading by 
price-cutting by any section of the trade. 

CONDITIONS FOR SALE OF VALVES FOR USE IN 
BROADCAST RECEIVERS. 

It shall be a condition of sale that purchJders of 
Association valves shall be offered or given only such 
terms as may be authorised by the Association from time 
to time. 

CLASSIFICATION OF PURCHASERS. 
RETAILERS. 

Definition.- Any individual firm or company having 
business premises trading on their own account as dealers 
in wireless apparatus and/or radio valves who carry a 
reasonable stock appertaining to such industries and who 
purchase such goods on their own order form for re-sale 
to users. 

Note.-Any individual who is mainly employed by other 
persons does not come within this definition. 

WHOLESALERS. 
Definition.-Firms or companies specified by the Associa­

tion whose business includes the distribution of radio 
valves and/or wireless apparatus to the tradP all(\ who 

(ii) classifying and fixing wages, rates and condi· 
tions for any occupation or calling not specifically 
mentioned in the Agreement; 

(iii) deciding any other matter that the Court may 
refer to such Board from time to time. 

(iv) An appeal shall lie from any decision of .such 
Board, )n the manner and subject to the c'ondi· 
tions prescribed in the Regulations to "The In· 
dustrial Arbitration Act, 1921-1935," which for 
this purpose are embodied in the Agreement. 

22.-JUNIOR WORKER'S CERTIFICATE. Junior 
workers, upon being engaged, shall, if required, fUrnish 
the employer with a certificate containing the following 
particulars:-

(1) Name in full. 

(2) Age and date of birth. 
(3J Name of each previous employer and length of 

service with such employer. 
( 4) Class of work performed for each previous em· 

player. 
Such ot the foregoing particulars as are within the 

knowledge of an employer shall be endorsed on the cer· 
tificate and signed by the employer, upon request of the 
worker. 

No worker shall have any claim upon an employer for 
additional pay in the event of the age or length of service 
of the worker being wrongly stated on the certificate. If 
any junior worker shall wilfully mis-state his age in the 
above certificate he shall be guilty of a breach of this 
Agreement. 

carry and maintain on their own account for pur]Joses of 
distribution a reasonable stock of radio valves a.nd who 
enter into specific obligations with the Association. 

Metal Trades Employers' Association 
Head Office: Fourth Floor, 7 Wynyard Street, Sydney. 

Tel.: B 4052, B 2376. 

This Association is formed to encourage and develop 
metal working, manufacturing and allied industriss, and 
to safeguard the interests of Australian producers. Formed 
in 1901 by a few of the leading engineering esta.blislnnents 
Covers such industries as the Autom.otive ·Engmeering, 
Electrical Manufacturing, · Foundry, Sheet Metal., Stove 
Making, Structur.al , Ship Building, \Vire-Workilig, etc., 
and is now the largest association of its type in Aus­
tralasia. Constitutionally it is a voluntary associ«tion of 
manufacturers and workers of metal and producers of 
metal and allied products, the promotion of their several 
and mutual interests, governed by ·an _annually elected 
Council, which consists of 16 members, elected Ly ballot 
among the whole of the membership, and a numhor up to 
4 appointive Councillors, all of whom are actively cmgaged 
in the industry. . . ·~ 

EXECUTIVE OFFICERS FOR 1937-38.­
President: J. Heine (John Heine and Sons Ltd.) 
Vice-Presidents: W. S. Clegg (Commonwealth Steel Co. 

Ltd.), W. Ferguson (Sydney Steel Co. Ltd.), N. 
Frazer (Cockatoo Docks and Eng. Co. Pty. Ltd.) 

Hon . Treasurer: J . F. Clack (Commonwealth Oxygen and 
Acetylene Ltd.) 

Counciliors: vV. Courtney (Courtney and Bohlsen Ltd) 
A. Duly (Duly and Hansford Ltd.), R. B. Hipsle~ 
(Hipsley's Ltd.), E. A. Horner (Amalgamated Wireless 
A/sia. Ltd.), J. H. Meiklejoh!l( (Austral Bronze Co. 
Ltd), L. Sonnerdale (Sonnerdale Ltd), H. L. Spring 
(Metters Ltd): C. W. Squires (Malleable Castings 
Ltd), L. Napier Thomson (Andrew Thomson' and 
Scougall Ltd,), T. W. Thorney (W. Thorney and Soii.s 
Ltd.), and H. Weymouth (Clyde Engineering Co. Ltd.) 
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Electricity Supply Voltages throughout Australia 
THE TOWN OR DISTRICT IS GIVEN FIRST, THEN VOLTAGE AND FREQUENCY. THE SUPPLIERS TO THE 
VARIOUS DISTRICTS ARE NOT SHOWN, AS GENERALLY THE RADIO INDUSTRY IS CHIEFLY INTERESTED 
IN THE VOLTAGE AND FREQUENCY FOR POSSIBLE BUSINESS. THIS LIST HAS BEEN COMPILED AND 
CHECKED AT GREAT TROUBLE AND COST, AND IS THE MOST UP-TO-DATE LIST AVAILABLE. NO RE· 
SPONSIBILITY IS ACCEPTED FOR ANY ERRORS OR OMISSIONS, AS IN SOME CASES THE SUPPLY 
AUTHORITY FAILED TO SUPPLY THE INFORMATION. 

A 
ABERDARE, N.S.W., 240v., 50c . 
ABERDEEN, N.S.W., 240v. 50c. 
ABERDEEN , Tas., 240v., 50c . 
ABERMAIN , N.S.W., 240v., 50c. 
ABERNETHY, N.S.W. , 240v., 

50 c. 
ADAMSTOWN , N .S.W . , 240v. 

50c. 
ADELAIDE, S.A., 240v. 50c. 

(Portions are still being 
changed from 210v. 50c. , and 
application to Adel. Elec. 
Supply Co . is advisable for 
voltage at any particular 
point. This excludes North 
Adelaide, which is to remain 
at 210v. 50c. 

ADELONG, N.S.W ., 240v. 50c. 
AIREYS INLET, Vic., 230v. 

50 c . 
ALBANY, W.A., 220v. D.C. 
ALBION PARK, N.S.W., 240v . 

50 c. 
ALBURY, N.S.W., 240v . 50c. 
ALDGATE, S .A., 210v. 50c. 
ALEXANDRA, Vic., 230v. 50c. 
ALEXANDRIA , N.S.W., 240v. 

50 c. 
ALLANSFORD, Vic., 230v. 50c. 
ALLORA, Q'ld., 240v. 50c. 
ALTONA, Vic. , 230v. 50c. 
ALVIE, Vic., 230v. 50c. 
AMBLESIDE, S.A., 210v. 50c . 
ANGASTON, S.A., 210v. 50c. 
ANGLESEA, Vic., 230v. 50c. 
ANLABY, S.A., 240v. 50c . 
ANNANDALE, N.S.W., 240v. 

50c. 
ANTHIL PONDS, Tas., 240v . 

50 c . 
APOLLO BAY, Vic., 230v. D .C. 
APPLECROSS, W.A., 250v. 40c. 
ARARAT, Vic., 240v. 50c. 
ARDMONA, Vic., 230v. 50c. 
ARDROSSAN, S.A., 220v. D.C. 
ARIAH PARK, N.S.W., 240v. 

D.C . 
ARMADALE, W.A., 250v. 40c. 
ARMIDALE, N.S.W., 240v. 50c. 
ARMAGH, S.A., 240v. 50c. 
ARNCLIFFE, N.S.W., 240v. 50c. 
ARUNDEL, Vic., 230v. 50c. 
ASHFIELD, N.S.W ., 240v. 50c . 
ASHTON, S.A., 21Qv., 50c. 
ASPENDALE, Vic., 230v. 50c . 
ASQUITH, N.S.W., 240v. 50c. 
ATHERTON, Qld . , 240v. 50c. 
ATTUNGA, N.S.W ., 240v. 50c . 
AUBURN, N.S.W., 240v. 50c. 
AUBURN, S . A., 240v. 50c. 
AUSTINMER, N.S.W., 240v. 50c . 
AVALON, N.S.W., 240v. 50c . 
AVOCA, Vic ., 230v. D.C . 
AVOCA, Tas., 240v. 50c. 
AVONDALE, N.S.W., 240v. 50c . 
AVON DAM, N.S.W., 240v. 50c. 
AYR, Qld., 220v. D.C. 

B 
BABINDA, Q'ld., 240v. 50c. 
BACCHUS MARSH, Vic., 230v. 
· 50c .. 
BADAGINNIE, Vic., 230v. 50c. 
·BAGDAD, Tas., 240v. 50c . 
BAI RNSDAL E, Vic., 230v. 50 c. 
BALAKLAVA, S.A., 210v. 50c. 
BALGOWNIE, N.S.W ., 240v. 

50 c. 
BALHANNAH, S.A., 240v. 50c . 
BALINGUP, W.A., 220v. D.C. 
BALLAN, Vic., 230v. 50c. 
BALLARAT, Vic. , A.C . 230v. 

50c., D.C. 220v. 
BALLINA, N.S.W., 240v. 50c . 
BA.LMAIN, N.S.W ., 240v. 50c. 

BALMORAL, Qld., 340v. 50c. 
BALRANALD, N.S .W., 240v. 

D .C. 
BANGALOW, N.S.W ., 240v. 50c. 
BANKSTOWN, N.S.W. , . 240v. 

50c . 
BARCALDINE, Qld., 240v. D.C . 
BARGO, N.S.W., 240v. 50c . 
BARMEDMAN, N .S .W., 240v. 

50 c . 
BARHAM , N.S.W., 230v. 50c . 
BARM ERA, S.A., 240v. 50c. 
BARNWARTHA, Vic., 230v. 

50 c. 
BARRON FALLS , Qld ., 240v. 

50c . 
BARRABA, N.S .W ., 240v. D .C . 
BARWON HEADS , Vic., 230v. 

50c. 
BASKET RANGE, S.A ., 210v. 

50 c. 
BASSENDEAN , W.A ., 250v. 

40c . 
BASKERVILLE, W . A., 250v . 

40c . 
BATHURST, N.S.W . , 240v. 50c. 
BATLOW, N.S.W., 240v. 50c. 
BAULKHAM HILLS, N.S.W., 

240v. 50c. 
BAYLES, Vic., 230v. 50c . 
BAYSWATER, Vic., 230v. 50c . 
BAYSWATER, W.A., 250v. 40c. 
BEACONSFIELD, Tas., 240v . 

50 c. 
BEACONSFIELD , Vic., 230v. 

50 c. 
BEADON POl NT , W.A., 220v. 

D.C. 
BEAUDESERT, Qld. , 240v. D.C. 
BEAUFORT, Vic., 230v. 50c . 
BEAUTY POINT, Tas., 240v . 

50c. 
BEEAC, Vic., 230v. 50c. 
BEECHBORO, W.A., 250v. 40c. 
BEECHWORTH, Vic., 230v. 50c. 
BEECROFT, N.S.W., 240v. 50c . 
BEENLEIGH, Qld., 240v. 50c. 
BEGA , N .S.W ., 240v. 50c. 
BELAIR, S.A., 200v. 50c. 
BELGRAVE, Vic., .230v . 50c . 
BELLAMBI, N.S.W., 240v. 50c. 
BELLBI RD, N.S.W. , 240v. 5Qc. 
BELLING EN, N.S.W ., 240v. 50c . 
BELMONT, Vic., 230v. 50c. and 

220v. D .C . 
BENA, Vic., 230v. 50c . 
BENALLA, Vic., 230v. 50c. 
BENCUBBIN, W.A., 220v. D.C. 
BENDIGO, Vic., 230v. 50c. 220v. 

D.C . 
BERRI, S.A., 230v. D.C. 
BERRIGAN, N.S.W., 240v. 50c. 
BERRIMA, N.S .W., 220v. D.C . 
BERRY, N.S.W., 240v. 50c. 
BERWICK, Vic., 230v. 50c. 
BEULAH, Vic., 230v. D.C. 
BEVERLEY, W.A., 220v. D.C . 
BEXLEY, N.S.W., 240v. 50c. 
BICKLEY, W.A., 250v. 40c. 
Bl NALONG, N.S.W., 240v. 50c. 
Bl NGARA, N .S.W ., 240v. D.C. 
BIRCHIP, Vic., 230v. D.C. 
Bl RDWOOD, S.A., 210v 50c. 
BIREGURRA , Vic., 230v. 50c. 
BIRRDALE, Qld., 240v. 50c. 
BISHOPBOURNE , Tas., 240v. 

50 c. 
BLACKALL, Qld . , 240v. D.C. 
B'LACKALLS, N .S.W ., 240v. 

50c. · 
BLACKBURN, Vic., 230v. 50c . 
BLACKH EATH, N.S .W., 240v. 

50 c . 
BLAKISTON, S .A ., 200v. 50c . 

BLACKTOWN , N.S .W., 240v. 
50c. 

BLACKWALL, N .S.W., 240v . 
50 c . 

BLACKWOOD, S.A., 200v. 50c. 
BLAYNEY, N .S .W., 210v. 50c. 
BLYTH, S . A., 210v. 50c. 
BOAT HARBOUR, T a s ., 240v . 

50c. 
BOISDALE, Vic., 230v . 50c . 
BOGGABRI, N.S .W., 240v. 50c . 
BOLWARRA, N .S.W., 240v. 50c . 
BOMADERRY, N.S.W., 240v. 

50 c . 
BOMBALA, N.S.W ., 240v . 50c. 
BOMBO, N.S.W ., 240v. 50c . 
BOOKER BAY, N.S .W., 240v . 

50c. 
BOOLAROO, N .S .W., 240v. D.C . 
BOOLEROO CENTRE, S.A ., 

240v. 50c. 
BOO LARRA, Vic., 230v. 50 c . 
BOOLONG, N.S.W., 240v. 50c . 
BOONAH, Qld ., 220v. D.C. 
BOOROWA, N .S.W ., 240v. 50c . 
BOORT, Vic., 230v. D.C. 
BORDERTOWN, S.A., 230v . 

50 c. 
BORONIA, Vic. , 230v . 50c. 
BOSTOCK CREEK, Vic., 230v. 

50c. 
BOTANY , N.S.W., 240v. 50c. 
BOURKE, N.S.W . , 240v. 50c. 
BOTHWELL, Tas., 240v. 5Qc. 
BOULDER, W.A., 220v. D .C. 
BOWEN, Qld., 240v. 50c. 
BOWENFELS, N .S.W., 240v . 

50c. 
BOWNING, N.S.W. , 240v. 50c. 
BOWRAL, N.S.W., 240v. 50c. 
BOWRAVILLE, N.S.W., 240v . 

50 c. 
BOWSER, Vic., 230v. 50c. 
BOWTHORNE, N.S.W., 240v. 

50 c. 
BOX HILL, Vic., 230v. 50c . 
BOY A, W .A., 250v. 40c. 
BOYUP BROOK, W.A., 220v . 

D.C. 
BRACKNELL, Tas., 240v. 50c . 
BRAESIDE, Vic. , 230v. 50c. 
BRAIDWOOD, N.S .W., 240v . 

50c . 
BRANXTON, N .S.W., 240v. 50c. 
BREWARRINA, N.S.W ., 240v. 

D .C. 
BRIAGOLONG, Vic., 230v. 50c. 
BRIAR HI .LL, Vic., 230v. 50c. 
BRICKENDON, Tas., 240v. 50c . 
BRIDGETOWN, W.A. ., 220v. 

D.C. 
BRIDGEWATER, S.A., 210v 

50c. 
BRIDGEWATER, Tas., 240v. 

50 c . 
BRIGHT, Vic., 230v. 50c. 
BRIGHTON, Tas., 240v. 50c. 
BRIGHTON, S.A., 210v. 50c. 
BRINKWORTH, S.A., 210v. 50c. 
BRISBANE, Qld., 240v. 50c. 
BROADFORD, Vic., 230v. D.C. 
BROADMEADOWS, Vic., 239v. 

50 c . 
BROKEN HILL, N.S.W., 115v. 

100c. 
BROOKTON, W.A., 220v. D.C. 
BROOKVALE, N.S.W., 240v. 

50c. 
BROOME, ·w.A., 220v. D.C. 

BROWNSVILLE , N.S.W., 240v. 
50c. 

BRUCE ROCK, W.A ., 220v . D.C. 
BRUNGLE, N.S.W. , 240v. 50c. 

BRUNSWICK, W.A . , 220v. D .C. 
BRUNSWICK, Vic., 230v. 50c. 
BRUNSWICK HEADS, N .S .W. , 

240v. 40c . 
BRUTHEN, Vic. , 230v. 50c. 
BUCKLAND HILL, W.A. , 250v. 

40c. 
BULLI, N.S.W., 240v. 50c. 
BULLOCK SWAMP, Vic., 230v . 

50 c . 
BULN BULN, Vic., 230v. 50c . 
SUNBURY, W.A., 220v. D.C. 
BUNDABERG, Qld., 240v, D .C. 
BUNDANOON, N.S.W., 240v. 

50c. 
BUNDOORA, Vic., 230v. 50c . 
BUNYIP, Vic. , 230v. 50c. 
BURNIE, Tas., 240v. 50 c . 
BURNSIDE, S.A., 210v. 50c. 
SURRA, S.A., 230v. 50c. 
BURRADOO, N.S.W., 240v. 50c. 
BURRAMINE, Vic., 230v. 50c. 
BURRAWA, N.S .W., 240v. 50c. 
BURRAWANG, N.S .W., 240v. 

50 c . 
BURRINJUCK, N.S.W., 240v. 

50c. 
BURWOOD, N.S.W., 240v. 50c. 
BUSSEL TON, W.A., 220v. D .C. 
BUTE, S.A., NOv. D.C. 
BYFORD, W.A ., 250v. 40c . 

BYRON BAY, N.S.W., 240v. 
50c. 

c 
CABRAMATTA, N.S .W ., 240v. 

50 c. 
CAl RNS, Qld., 240v. 50c . 
CAL TOW IE, S.A., 210v. 50c. 
CALDERMEADE, Vic., 230v 

50c. 
CAMBERWELL, Vic., 200v. 50c. 
CAMBRIDGE, Tas., 240v. 50c. 
CAMDEN, N.S.W. , 240v. 50c. 
CAMPANIA, Tas. , 240v. 50c. 
CAMPBELL FIELD, Vic., 230v. 

50 c. 
CAMPBELL TOWN, N.S.W., 

240v. 50c. 
CAMPBELL TOWN , Tas., 240v. 

50 c. 
CAMPERDOWN, Vic., 230v. 50c. 
CANBERRA, F.C.T. , 240v. 50c. 
CANLEYVALE, N.S .W., 240v. 

50c. 
CANNING BRIDGE DISTRICT, 

W . A., 250v . 40c. 
CANNINGTON, W .A ., 250v. 40c . 
CANNING VALE, W.A., 250v. 

40c. 
CANOWINDRA, N.S .W. , 240v . 

D.C. and 240v. 50c. 
CANTERBURY, N.S.W., 240v. 

50c. 
CANUNGRA, Qld., 240v. 50c. 
CAPFL, W.A ., 220v. D.C . 
CARD IFF, N.S.W., 240v. 50c. 
CARDUP, W.A., 250v. 40c·. 
CARLINGFORD, N .S.W., 240v. 

50 c . 
CARMEL, W.A., 250v. 40c. 
CARNAMAH , W.A. , 220v. D.C . 
CARNARVON , W.A., 220v. D.C. 
CARRATHOOL, N.S.W., 240v. 

50c. 
CARRINGTON, N.S.W., 240v. 

50 c . 
CARRUM, Vic ., 230v. 50c. 
CAREY' S GULLY, S.A. , 210v. 

50c . 
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c 
CASINO, N.S.W., 240v. 50e. 
CASTERTON, Vic., 230·v. D.C. 
CASTLE FORBES BAY, Tas., 

240v. 50c. 
CASTLEREAGH, N.S.W., 240v. 

cl~cTLEMAINE, Vic., 230v. 50c. 
and 230v. 50c. 

CATANI, Vic., 230v. 50c. 
CAULFIELD, Vic., 200v. 50c. 

and 230v. 50c. 
CAVERSHAM, W.A., 250v. 40c. 
CEDUNA, S.A., 220v. D.C. 
CENTRAL ILLAWARRA, 

N.S.W., 240v. 50c. 
CESSNOCK, N.S.W., 240v. 50c. 
CHAIN OF PON OS, S.A., 210v. 

50 c. 
CHARLESTON , N.S .W;, 240v . 

50c. 
CHARLESTON, S.A., 240v. 50v. 
CHARLEVI LLE, Qld., 240v. 

D.C. 
CHARLTON, Vic., 230v. D.C . 
CHARTERS TOWERS, Qld., 

240v. 50c. 
CHELTENHAM, N.S.W., 240v. 

50 c . 
CHELTENHAM, Vic. , 200v. 50c. 
CHELSEA, Vic., 230v. 50c. 
CHILDERS, Qld., 230v. D.C. 
CHILTERN, Vic., 230v. 50c. 
CHINCHILLA, Qld., 240v. 50c. 
Cl RCU LAR HEAD, Tas., 240v. 

50 c. 
CLARE, S.A., 240v. 50c. 
CLAREMONT, W.A., 250v. 40c. 
CLARENCE RIVER COUNTY 

COUNCIL, N.S.W., 240v; 50c. 
CLARENCE POINT, Tas., 240v. 

50c. 
CLAREVILLE, N.S.W., 240v. 

50 c. 
CLAYTON, Vic., 230v. 50c. 
CLEMATIS, Vic., 230v. 50c. 
CLERMONT, Qld., 240v. 50c. 
CLEVE, S.A., 230v. D.C. 
CLEVELAND, Qld., 240v. 50c. 
CLIFTON, N.S .W., 240v. 50c. 
CLONCURRY, Qld., 240v. 50c. 
CLOVERLEA, Vic., 230v. 50c. 
CLYDEBANK, Vic., 230v. 50c. 
COALCLIFF, N.S.W., 240v. 50c. 
COCKBURN, N.S.W., 240v. 50c. 
COBAR, N.S.W., 240v. 50c. 
COBDEN, Vic., 230v. 50c. 
COBRAM, Vic., 230v. D.C . 
COBURG, Vic., 230v. 50c. 
COCKBURN, S.A., 220v. D.C. 
COFF'S HARBOUR, N.S.W., 

240v. SOc. 
COHUNA, Vic., 230v. D.C. 
COLAC, Vic., 230v. 50c. 

. COLBINABBIN, Vic., 110v. D.C. 
COLEDALE, N.S.W., 240v. SOc . 
COLDSTREAM , N.S.W., 240v. 

50c. 
COLDSTREAM, Vic., 230v. D.C. 
COLERAINE, Vic., 230v. D.C. 
COLLAROY, N.S.W., 240v. 50c. 
COLLARENEBRI, N.S.W., 240v. 

D.C. 
COLLIE, W.A., 250v. D.C. 
COLLINGWOOD, Vic. , 230v. 

50c. 
CONARA, Tas., 240v. 60c. 
CONCORD, N.S.W., 240v. 50c. 
CONDOBOLIN, N.S.W., 240v. 

50 c. 
CONGUPNA, Vic., 230v. SOc. 
CONNISTON, N.S.W., 240v. 50c. 
COOLAH, N.S.W., 240v. 50c. 
COOEE, Tas., 240v. 50c. 
COOLAMON, N.S.W., 240v. 50.c . 
COOLANGATTA, Qld., 240v. 

SOc. 
COOLGARDIE, W . A., eupply 

being inaugurated. 
COOMA, N.S.W., 240v. D.C. 
COOMERA, Qld., 240v. &Oc. 
COONABARABRAN, N.S.W., 

240v. eoc. 

COONAMBLE, N .S.W., 240v. 
soc. 

COOROW, W.A., 220v. D.C. 
COORPAROO, Qld., 240v. SOc. 
COOTAMUNDRA, N.S.W ., 240v. 

c6~\'1ANHURST, N.S.W., 240v. 
50 c. 

CORA LYNN, Vic., 230v. 50c. 
CORAMBA, N.S.W., 240v. 50c . 
CORAKI, N.S.W ., 240v. SOc. 
CORAGULAC, Vic., 230v. 50c. 
CORDEAUX DAM, N.S.W., 

240v. SOc . 
CORNWALL, Tas., 240v. 50c. 
COROMANDEL VALLEY, S.A., 

21Gv. SOc. 
COROROOKE, Vic., 230v. SOc. 
COROWA, N.S.W., 240v. 50c. 
CORRIGIN, W.A., 220v. D.C . 
CORRIMAL, N.S.W., 240v. SOc. 
CORRYONG, Vic., 230v. 50c. 
CORINDHAP, Vic., 230v. 50c. 
COTTESLOE, W.A. 2SOv. 40c. 
COUTTS CROSSING, N .S.W., 

240v. SOc. 
COWELL, S.A., 220v. D.C. 
COW ES, Vic., 230v. SOc. 
COWRA, N.S.W., 240v. SOc. 
COWWARR, Vic., 230v. SOc. 
CRAFERS, S.A., 210v. 50c. 
CRANBOURNE, Vic., 230v. 50c. 
CRESSY, Tas., 240v. SOc. 
CRIB POINT, Vic., 230v. SOc. 
CRONULLA, N.S.W ., 240v. 50c. 
CROOKWELL, N .S .W., 240v. 

D.C. 
CROW'S NEST, Qld., 240v. SOc. 
CROYDON, N.S.W., 240v. SOc. 
CROYDEN, Vic., 230v. 50c. 
CRYSTAL BROOK, S.A., 240v. 

SOc. 
CUE, W .A., 220v. D.C. 
CULCAIRN, N.S .W., 240v. SOc. 
CURRAMULKA, S . A., 110v. 

D.C. 
CULLEN BULLEN, N.S .W., 

240v. SOc. 
CUNDERDIN, W.A., 220v. D.C. 
CUNNAMULLA, Qld. , 240v. 

D.C. 
CYGNET, Tas., 240v. SOc. 

D 
DALBY, Qld. , 240v . . D.C. 
DALWALLINU, W.A., 220v. 

D.C. 
DANDENONG, Vic., 230v. SOc. 
DAPTO, N.S.W., 240v. SOc. 
DARBY'S FALLS, N.S.W . .. 240v. 

SOc. 
DARLINGTON, W.A., 250v. 40c . 
DARLINGTON, N.S.W., 240v. 

SOc. 
DARNUM, Vic., 230v. SOc . 
DARWIN, N .T., 415-240v. 50c . 
DAVENPORT, S.A ., 230v. D.C. 
DAYBORO, Qld., 240v. SOc. 
DAYLESFORD, Vic., 230v. D.C. 
DEER PARK, Vic., 230v. 50c. 
DEE WHY, N.S .W., 240v. SOc. 
DEMONDRILLE, N.S.W ., 240v . 

SOc. 
DELORAINE, Tas. , 240v. 50c. 
DENILIQUIN, N.S .W ., 240v. 

SOc. 
DENMAN , N.S.W., 240v. SOc . 
DENMARK, W.A. , 220v. D.C. 
DENNINGTON, Vic., 230v. SOc. 
DERBY, Tas. , 240v. 50c . 
DERWENT VALLEY, Tas., 

240v. SOc. 
DEVONPORT, Tas., 240v. SOc. 
DIAMOND CREEK, Vic., 230v. 

SOc. 
DIGGER'S REST, Vic., 230v. 

50c. 
DIMBOOLA, Vic., 230v. D.C. 
DINGLEY, Vic., 230v. SOc. 
DON, Tas., 240v. SOc. 
DONALD, Vic. , 230v. D.C . 
DONCASTER, Via ., 200v. SOc. 

DONNYBROOK, W.A., 200v. 
D.C . 

DOOKI E, Vic., 230v. 50c , 
DOONSIDE, N.S.W., 240v. SOc. 
DORA CREEK, N.S.W., 240v. 

SOc. 
DORRIGO, N.S .. W., 240v. 50c. 
DOVER, Tas., 2•10v. SOc. 
DOWERIN, W.A. , 230v, D.C. 
DROMANA, Vic., 230v , SOc. 
DROMEDARY, Tas., 240v. SOc. 
DROUIN, Vic., 230v. SOc. 
DRUMMOYNE, N.S.W., 240v. 

SOc. 
DRYSDALE', Vic., 230v. SOc. 
DUBBO, N.S.W., 240v. SOc. 
DUDLEY, N.S .W., 240v. 50c. 
DULWICH HILL, N.S.W., 240v. 

SOc. 
DUMBALK, Vic., 230v. SOc . . 
DUMBLEYUNG, W . A., 220v. 

D.C. 
DUNDAS, N.S.W., 240v. SOc. 
DUNGOG, N.S.W .. 240v. SOc. 
DUNOLLY, Vic., 230v. SOc. 
DYSART, Tas., 240v. SOc. 

E 
EAGLEHAWK, Vic., 230v. D.C . 
EAGLE HEIGHTS, Qld ., 240v. 

SOc. 
EAST CANNINGTON, W.A. , 

250v. 40c. 
EAST OAKLEIGH, Vic. , 230v., 

SOc. 
EASTWOOD, N.S.W., 240v. SOc. 
EAST GRETA, N.S.W., 240v. 

SOc. 
EAST MAITLAND, N.S.W., 

240v. SOc. 
ECH UCA, Vic., 230v. SOc. 
EDEN HILLS, S.A., 200v. SOc. 
EDENHOPE, Vic., 230v. D.C. 
EDMONTON, Qld., 240v. SOc. 
EDITHBURG, S.A., 200v. D.C. 
EILDON WEIR, Vic., 230v. SOc. 
ELDORADO, Vic., 230v. SOc. 
ELECTRON A, Tas., 240v. SOc . 
ELLIMINYT, Vic., 230v. SOc. 
ELLINBANK, Vic., 230v. SOc. 
ELLIOTT, Tas., 240v. SOc. 
ELMORE, Vic., 230v. D .C. 
ELTHAM, Vic., 230v. SOc. 
ENOGGERA, Qld., 240v. SOc. 
ENFIELD, N.S.W ., 240v. SOc. 
EMERALD, Qld., 240v. SOc. 
EMERALD, Vic., 230v. SOc. 
EPPING, N.S.W., 240v. SOc. 
EPPING, Vic., 230v. SOc. 
ERINA SHIRE, N.S .W., 240v. 

SOc. 
ERMINGTON, N.S.W., 240v. 

SOc. 
ERSKINEVILLE, N.S .W. 240v. 

SOc. 
ESSENDON, Vic., 230v. SOc. 
ESPERANCE, Tas., 240v. 60c. 
ESPERANCE, W.A., 220v. D.C. 
ESTELVILLE, N.S.W. , 240v. 

SOc. 
ETTALONG, N .S.W., 240v. 50c . 
EUDUNDA, S.A., 240v. SOc. 
EUGENANA, Tas., 240v. SOc. 
EUROA, Vic., 230v. D.C. 
EVANDALE, Tas., 240v. SOc. 
EVELYN, Vic., 230v. SOc . 
EXETER, N.S.W ., 240v , 50c. 
EXTON, Tas., 240v. SOc. 

F 
FAIRFIELD, N.S.W., 240v. 50c. 
FAIRHAVEN, Vlc., 230v. 50c. 
FAIRY MEADOW, N.S.W., 

240v. SOc . 
FAULCONBRIDGE, N.S.W. 

240v. SOc. 
FASSIFERN, N.S.W., 240v. 50c. 
FERN HILL, N.S.W., 240v. SOc. 
FERNTREE GULLY, Vic., 230v . 

50 c. 
FERNY CREEK, Vic., 230v. SOc. 
FIGTREE, N.S.W., 240v, SOc. 
FINGAL, Tas., 240v. SOc. 
Fl N LEY, N.S.W., 240v. SOc. 
FITZROY , Vic., 230v. 50c . 

FLEMINGTON, Vic., 230v. SOc. 
FLOWERDALE, Tas., 240v. 50c. 
FOOTSCRAY, Vic., 230v. SOc. 
FORBES, N .S .W., 240v. 50c. 
FORDS, S.A., 210v. SOc. 
FOREST, Tas., 240v. SOc. 
FORREST, W.A., 220v. D.C. 
FORTH, Tas., 240v. &Oc. 
FORSTER, N.S .W., 230v. SOc. 
FRANKLIN, Tas, 240v. SOc. 
FRANKSTON, Vic ., 230v. SOc. 
FREELING, S.A., 210v. 50c. 
FREMANTLE, W.A., 2SOv. 40c. 
FRESHWATER, Qld., 240v. SOc. 

G 
GALONG, N.S.W., 240v. 50c . 
GARDNERS BAY, Tas., 240v. 

SOc. 
GARFIELD, Vic . , 230v. SOc. 
GAWLER, S.A., 210v. SOc. 
GAWLER, Tas., 240v. SOc. 
GAWLER RIVER, S.A., 210v. 

SOc. 
GAYNDAH, Qld., 240v. D.C. 
GEELONG, Vic., 230v. SOc. and 

220v. D.C. 
GEEVESTON, Tas., 240v. SOc. 
GEORGETOWN, S.A., 210v. SOc. 
GEORGETOWN, Tas., 240v. SOc. 
GERALDTON, W.A., 220v. D.C. 
GERRINGONG, N.S.W., 240v. 

SOc. 
GILGANDRA, 

D.C. 
N.S.W ., 240v. 

GIRRAWEEN , N .S.W., 240v. 
SOc. 

GISBORNE. Vic., 230v. SOc. 
GLADSTONE. Qld., 240v. D.C. 

and 240v. SOc. 
GLADSTONE, S.A., 210v. SOc. 
GLADSTONE, Tas,, 200v. SOc. 
GLEBE, N.S.W ., 240v. SOc. 
GLENELG. S .A., 210v. SOc. 
GLEN EWIN, S.A., 210v. SOc. 
GLENFIELD. N.S.W., 240v. SOc . 
GLEN FOREST, W.A., 2SOv. 

40c. 
GLEN 
GLEN 
GLEN 

GARRY. Vic., 230v. SOc. 
HUON, Tas., 240v. SOc. 

soc. 
INNES, N.S.W., 240v. 

GLENORA, Tas .. 240v. SOc. 
GLENORMISTON, Vic., 230v. 

50 c. 
GLENBROOK, N.S.W., 240v. 

SOc. 
GLENREAGH, N.S.W., 240v. 

SOc. 
GLEN WAVERLEY, Vic., 230ii. 

soc. 
GLOUCESTER, N.S.W . , 240v. 

50 c. 
GNOWANGERUP, W.A., 220v. 

D.C. 
GNOTUK, Vic., 230v. SOc. 
GOLDEN SQUARE, Vic., 230v. 

50 c. 
GOOLWA, S . A., 240v. SOc. 
GOOMALLI NG. W.A., 220v. D.C. 
GOONDIWINDI, Qld., 240v. D.C. 
GOOSEBERRY HILL, W.A., 

2SOv. 40c. 
GORDON, Tas., 240v. 50c. 
GORDONVALE, Qld., 240v. 60c. 
GORMANSTON, Tas., 230v. SOc. 
GOROKE, Vic., 230v. D.C. 
GOSFORD, N.S.W., 240v. 50c. 
GOSNELL$, W.A., 250v. 40c, 
GOULBURN CITY, N.S.W., 

240v. D.C. 
GOULBURN , N.S.W. (Oute1· 

City), 240v. SOc. 
GRAFTON, N.S.W., 240v. 60o. 
GRANTON, Tas., 240v. llOc. 
GRANVILLE, N.S.W., 240v. 60c . 
GREAT MARLOW, N.S.W., 

240v. 50c. 
GREENBUSHES, W.A . , 23>v. 

D.C. 
GREENMOUNT, W.A., 260V. 

40C. 
GREENOCK, S.A., 210v. 50c; 
GREEN PONDS, Tas., 240v. 

30c. 
GREII!:NSBOAOUOH, VIc., 230\i. 

wl.elul a. ~ sef/ ~e 
ida ?<eanH~~t~aZ:tmt. 

• • • 

We've got the Widest Range ... 

Model S66 Broad­
cast S-valve A.C. 

Electric, 20~ gns. 

Model S68 S-Valve 
A.C. Electric Dual­

Wave, 26 Gns. 

Model SSO 8-Valve 
A.C. Electric Dual­

Wave, 42 Gns. 

Model 661 6-Valve 
A.C. Electric Dual­

Wave, 35 Gns. 

Model 661· L. 6-
Valve A.C •. Electric 
Dual-Wave, 3S Gns 

Mode I S67 Broad­
cast s. Valve A.C. 
Electric, with 

A.v.c., 22~ Gns. 
Model S74 Broad­
cast S-Valve Bat· • • • . of the Best Radio Receivers 

ke~t.e t/,l!f aJt.e •. 

• 1n 
tery, 29 Gns. 

Model S93 Broad­
cast · S . Valve 
Vibrator Powered, 

33 Gns. 

Model 7S1 7-Valve 
Battery Dual· 
Wave, 39 Gns . 

retailers 

Australia •••• 

Model 6S4 Broad­
cast 6-Valve Bat­

tery, 32 Gns. 

handling our 

Mode I sso Broad­
cast S- Valve, 

A.V.C., 1S Gns . 
Model 4S2 Broad­

cast 4- Valve, 
£12/ 19/ 6. 

Mode I S69 Broad­
cast S- Valve A.C.­

D.C. Receiver, 
19 Gns . 

. ... 
SO STOCK UP ~ ON AIRZONE, 

.._..: ~- ~ ~ -.. ~-- ..... - L--

THE}1 PUBtiCl,y.!ILL ~NOW OUR 
LINESIANrf'"BUYREADIL Y 

Model 4S3 
Broadcast 4· 
Valve Battery, 

19 Gns . 

• • 

AIRJONE fi& 

Model S94 Broadcast S-Valve 
Vibrator Powered, 30 Gns. 

Designed and Manufactured 
by Airzone (1931) Ltd. , 

Camperdown, Sydney. 

RADIO 
MANUFACTURED BY AIRZONE (1931) LTD., 16 AUSTRALIA ST., CAMPERDOWN, SYDNEY. 
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ELECTRICITY SUPPLY VOLT AGES 
THROUGHOUT AUSTRALIA. 

GRENFELL, N.S.W., 240v. SOc . 
GRETA, N.S.W., 240v. SOc. 
GRETNA, Tas., 240v. SOc. 
GRIFFITH, N .S.W., 240v. SOc. 
GROVE, Tas., 240v. SO·c. 
GROVEDALE, Vic., 230v. SOc . 

and 220v. D.C. 
GUILDFORD, N.S.W., 240v. SOc. 
GUILDFORD, W.A., 2SOv. 40c . 
GULGONG, N.S.W., 240v. SOc . 
GUMERACHA , S .A., 210v. SOc. 
GUNDAGAI, N.S .W . , 240v. SOc. 
GUNDURIMBA, N.S.W., 240v. 

SOc. 
GUNNEDAH, N.S.W ., 240v. 

soc . 
GUNNING, N .S.W . , 240v. D.C. 
GUYRA , N.S.W ., 240v. SOc. 
GYM PIE, Qld ., 240v. D.C . 

H 
HABERFIELD, N.S .W ., 240v. 

SOc. 
HACKHAM , S.A., 210v. SOc. 
HAGLEY, Tas., 240v. SOc. 
HALBURY, S .A. , 210v. SOc. 
HAlTON , N.S .W., 240v. SOc. 
HAMILTON, Vic., 230v. D.C. 
HAMILTON, N.S.W., 240v. SOc. 
HAMILTON, S .A ., 240v. SOc. 
HAMIL TON, Qld ., 240v. SOc . 
HAMLEY BRIDGE , S .A. , 21 0v. 

SOc. 
HAMPDEN , S.A., 240v. SOc . 
HARBORD, N.S.W . , 240v. SOc. 
HARCOURT, Vic. , 230v. SOc. 
HARDEN , N.S .W .. , 240v. SOc . 
HARRIS PARK , N.S.W. , 240v. 

SOc. 
HARROW, Vic. , 110v. D.C. 
HARVEY, W.A., 220v. D .C. 
HARWOOD, N.S .W ., 240v. SOc. 
HASTINGS, Vic., 230v. SOc . 
HAWTHORN , Vic., 200v. SOc . 
HAY, N .S.W., 240v. SOc. 
HAYES, Tas., 240v. SOc. 
HAZELBROOK, N .S .W ., 240v. 

soc. 
HAZELWOOD, Vic. , 230v. SOc. 
HEALESVILLE, Vic., 230v. SOc. 
HERNE HILL, W.A., 2S0v. 40c. 
HEATHCOTE, Vic . , 230v. D .C. 
HEDDON GRETA, N.S.W. , 

240v SOc. 
HEIDELBURG , Vic., 230v. SOc . 
HELENSBURGH, N.S.W ., 240v . 

soc. 
HENLEY, S.A ., 210v. SOc. 
HENTY, N.S .W ., 240v. D .C. 
HEPBURN, Vic., 230v. SOc. 
HEXHAM , N.S.W., 240v. SOc. 
HEYFIELD, V ic., 230v. SOc. 
HIGHERCOMBE , S.A., 210v. 

SOc. 
HILLSIDE , Vic. , 230v. SOc. 
HILLSTON, N.S.W., 240v. SOc. 
HINDMARSH, S.A ., 210v. SOc. 
HOBART, Tas., 240v. SOc. (in 

centre of city area 480v D .C . 
is available for motive power) 

HOLBROOK, N.S.W. , 240v. D.C . 
HOLMESVILLE, N.S.W., 240v. 

soc. 
HOLROYD, N.S.W., 240v. SOc. 
HOMEBUSH, N.S.W., 240v. SOc . 
HOME HILL, Qld., 240v. SOc. 
HOMEVILLE, N.S.W., 240v. SOc. 
HOPETOUN, Vic., 230v . .D .C . 
HOPE VALLEY, S .A., 200v. 

SOc. 
HORNSBY, N.S.W., 240v. SOc. 
HORSHAM, Vic ., 230v. D.C. 
HOUGHTON, S .A., 210v. SOc. 
HUGHENDEN , Qld., 240v. D.C. 
HUNTER'S HILL , N.S.W. , 240v. 

SOc. 
HUON, Tas., 240v. SOc. 
H UONVI LL E, Tas., 240v. SOc. 
HURSTVILLE, N .S .W., 240v. 

SOc. 

I 
INGHAM, Qld. , 240v. SOc. 
INGLEBURN, N .S.W., 240v. SOc. 
INGLEWOOD, S .A ., 210v. SOc. 

INGLEWOOD , Vic . , 230v. D.C. 
INNISFAIL , Qld., 240v. SOc. 
INVERELL, N.S.W., 240v. SOc . 
IVERLOCH. Vic., 230v. SOc . 
IPSWICH, Qld. , 240v. SOc. 
IRISHTOWN, Tas., 240v. SOc . 
IRON KNOB, S :A., 220v. SOc. 
IRREWARRA, Vic., 230v. SOc. 
ITHACA, Qld. , 240v. SOc . 

J 
JAMBUNNA, Vic ., 230v. SOc. 
JAMBEROO, N.S .W ., 240v. SOc. 
JAMESTOWN, S.A ., 210v. SOc. 
JASPERS BRUSH, N.S .W ., 

240v. SOc. 
JE I R , N .S .W ., 240v. SOc . 
JEPARIT, Vic ., 230v. D .C. 
JERICHO , Tas., 240v . SOc. 
JERILDERIE , N .S.W. , 240v. 

soc . 
JOHNSONVILLE , Vic ., 230v. 

soc. 
JUDBURY, Tas. , 240v. SOc. 
JUGIONG, N.S.W., 240v. SOc . 
JUNEE, N .S.W., 240v. SOc. 
J U M BUN NA , Vic ., 230v. SOc . 

K 
KADINA, S.A ., 240v-. D .C. 
KALAMUNDA, W.A. , 2S0v . 40c . 
KALGOORLIE, W .A ., 220v , D .C . 

also 110v. 40c. 
KALIMNA; Vic. , 230v. SOc . 
KALLISTA, Vic., 230v. SOc. 
KALDRAMA, Vic ., 230v. SOc. 
KANDOS, N .S. W ., 240\t. SOc. 
KANGAROO FLAT, V ic., 230v. 

SOc. 
KANIVA, Vic., 230v. SOc. 
KAPUNDA, S.A., 210v. SOc. 
KARANGI, N.S .W. , 240v. SOc. 
KAROONDA, S.A., 220v. D.C . 
KATANNING , W . A., 220v. D.C. 
KATOOMBA, N.S.W., 240v. SO.c. 
KATUNGA, V ic ., 230v. SOc. 
KEARSLEY, N.S.W., 240v. SOc. 
KEILOR, Vic ., 230v. SOc. 
KEDRON, Qld., 240v. SOc. 
KEIRAVILLE , N.S.W ., 240V. 

K~°Ci..ERBERRIN , W.A ., 220\r. 
D.C. 

KELMSCOTT- W.A. , 2S0v. 40c. 
KEMBLA G-RANGE , N .S.W . , 

240v. SOc. 
KEMPSEY, N.S .W . , 240v. SOc. 
KELSO, Tas., 240v. SOc. 
KEMPTON, Tas., 240v. SOc. 
KENMORE, N .S.W .. 240v. SOc . 
KENTISH, Tas., 240v. SOc. 
KENWICK, W.A .. 2S0v. 40c. 
KERANG, Vic. , 230 v. SOc. 
KERSLEY, N.S.W., 240v . SOc . 
KETTERING, Tas., 240v. SOc. 
KEW, Vic., 200v. SOc. 
KIAMA, N.S.W., 240v. SOc. 
KILLARNEY, Qld., 240v. SOc . 
KILMORE, Vic., 230v. D.C. 
KILSYTH, Vic., 230v. SOc. 
KINGAROY, Qld. , 240v. D .C. 
Kl NGBOROUGH , Tas ., 240v. 

SOc. 
KINGSTON, Tas., 240v. SOc. 
KINGSTON, Qld., 240v. SOc. 
I<ITCHENER, N.S.W., 240v. 

SOc. 
KOGARAH , N.S .W ., 240v. SOc. 
KOJONUP, W.A., 230v. SOc. 
KOLORA, Vic ., 110v. SOc. 
KONGWAK, Vic ., 230v. SOc . 
KONDININ; W .A., 220v. D.C. 
KOOLUNGA, S .A., 110v. D.C. 
KOONDROOK, Vic., 230v. SOc. 
KOORDA, W.A., 220v. D .C. 
KOO-WEE-RUP, Vic. , 230v. 

soc. 
KOROIT, Vic., 230v. SOc. 
KORONGVALE, Vic. , 230v. SOc. 
KORUMBURRA, Vic., 230v. SOc. 
KOYUGA, Vic ., 230v. SOc. 
KULIN, W.A ., 220v. D.C. 
KUNONOPPIN, W.A., 220v. 

D.C. 
KURANDA, Qld., 240v. SOc. 

KURING-GAI , N.S.W., 240v. MANDURAH, W .A ., 220v. D.C . 
SOc. 

KURRAGONG, N.S.W ., 240v . 
MANDOWA SHIRE , N.S.W. , 

240v. SOc. 
soc. 

KURRI KURRI , N .S.W ., 
MANILDRA, N .S .W ., 240v. SOc. 

240v. MANILLA, N.S.W., 240v. SOc. 
MANJIMUP, W .A., 220v. D.C. 
MANLY, N .S.W ., 240v. SOc. 
MANLY VALE, N.S.W., 240v . 

soc. 
KYABRAM , Vic. , 230v. SOc. 
KYNETON, Vic., 230v. SOc. 
KYOGLE , N.S.W. , 240v. D.C . 

L 
LAKE BOGA, Vic. , 230v. SOc. 
LAKE CARGELLICO, N .S.W., 

240v. soc . 
LAKE GRACE , W.A., 220v. D .C. 
LAKE MACQUARIE, N.S.W., 

240v. SOc . 
LAKES ENTRANCE , Vic., 230v. 

soc. 
LAMBTON , N .S.W., 240v. SOc. 
LAM EROO, S .A ., 220v. D.C . 
LANCASTER, Vic ., 230v. SOc. 
LANCEFIELD , Vic ., 230v, SOc. 
LANE COVE , N .S .W ., 240v. 

soc. 
LANG LANG, Vic., 230v. SOc. 
LANGWARRIN , Vic. , 230v. SOc . 
LARA, Vic . ,230v. SOc. 
LARA LAKE, Vic ., 230v. SOc. 
LARPENT, Vic. , 230v. SOc. 
LATROBE , Tas., 240v. SOc . 
LAUNCESTON, Tas. , 240v. SOc . 
LAURA, S.A., 220v. D .C . 
LAWSON, N .S.W., 240v. SOc. 
LEASINGHAM, S.A. , 240v. SOc . 
LEETON, N.S .W., 240v. SOc. 
LEICHHARDT, N .S.W. , 240v. 

soc . 
LEONGATHA, Vic ., 230v. SOc. 
LEONARA , W.A., 220v. D .C . 
LEOPOLD, Vic., 230v. SOc. 
LESMURDIE, W .A ., 2SOv. 40c. 
LEURA, N .S.W., 240v. SOc. 
LEVEN, Tas., 240v. SOc. 
LIDCOMBE, N.S.W. , 240v. SOc . 
LILLICO , Tas., 240v , SOc. 
Ll L YDALE, Vic., 230v. SOc. 
LINDEN, N.S.W., 240v. SOc . 
LINDENOW, Vic., 230v. SOc. 
LISMORE, N.S.W., 240v. SOc . 
LITHGOW, N.S.W. , 240v. SOc. 
LITTLEHAMPTON, S.A. , 210v. 

soc . 
LIVERPOOL, N.S .W., 240v. SOc. 
LOCH, Vic., 230v. SOc. 
LOCKHART, N.S.W., 240v. D.C. 
LOCKINVAR , N .S.W ., 240v, SO·c . 
L ONGFORD, Tas., 240v. SOc. 
LONGLEY, Tas., 240v. SOc. 
LONGREACH, Qld. , 240v. D .C : 
LONGWARRY, Vic ., 230v. SOc. 
LORN , N .S .W ., 240v. SOc. 
LORNE, Vic. , 230v. SOc. 
LOWER FERNTREE GULLY, 

SOc. 
MANNUM , S . A ., 220v. D.C. 
MANSFIELD, Vic., 230v. SOc . 
MARGATE, Tas., 240v. SOc . 
MARRABEL, S.A., 240v. SOc. 
MAREEBA, Qld., 240v. SOc. 
MARRICKVILLE, N.S.W., 240v . 

soc. 
MARULAN, N .S.W., 240v. SOc. 
MARYBOROUGH, Qld., 240v. 

SOc. 
MARYBOROUGH, Vic., 230v. 

SOc. 
MASCOT, N .S.W., 240v. 50c. 
MAUDSLAND, Qld., 240v 50c . 
MAYFIELD , N .S.W. , 240v. SOc. 
McLAREN VALE, S . A. , 210v. 

soc. 
McLAREN FLAT, S .A . 210v. 

SOc . 
MECKERING, W . A. , 220v. D.C . 
MEDLOW BATH, N.S.W., 240v. 

SOc. 
MEEKATHARRA, W.A., 220v . 

D .C. 
MEENIYAN, Vic. , 230v. SOc. 
MELBOURNE CITY, V ic. , 230v. 

soc. and 230v. D.C. 
MELTON MOWBRAY, Tas., 

240v. SOc. 
MELVILLE , W.A ., 2SOv. 40c . 
MENTONE, Vic ., 200v. SOc. 
MENZIES, W .A., 220v. D.C. 
MERBEIN , Vic ., 230v. SOc. 
MEREWETHER, N .S .W., 240v . 

soc. 
MERREDIN, W.A. , 220v. D.C. 
MERRIGUM, Vic ., 230v. soc. 
MERRYLANDS, N .S.W., 240v. 

SOc. 
MERRIWA, N.S.W., 240v. SOc. 
METUNG, Vic., 230v. SOc. 
MIDDLE SWAN, W.A., 2S.Ov. 

40c. 
MIDDLETON, Tas. , 240v. SOc . 
MIDLAND JUNCTION, W.A., 

2SOv. 40c . 
MILDURA, Vic., 230v. SOc. 
MILLENDON, W.A. , 2SOv. 40c . 
MILLER'S FOREST, N.S.W., 

240v. soc . -
MILLICENT, S .A. , 230v. D.C . 
MILL THORPE, N.S.W . , 240v . 

SOc . 
MIL TON, N.S .W. , 110v. D.C. 
MINGENEW, W .A., 220v. D.C. 
MINLATON, S.A., 230v. D.C . Vic., 230v. SOc. 

LOWER LONGLEY, Tas., 
soc. 

240v. MINNAMURRA , N.S.W., 240v . 
soc . 

LOWER PLENTY, Vic., 230v. M I NTARO, S.A., 240v. SOc . 
M I NYI P, Vic., 230v. D.C. 
MIRBOO NORTH, Vic., 230v. 

SOc. 
LOXTON, S.A., 220v. D.C. 
LUCASTON, Tas., 240v. SOc. 
LUCKNOW, Vic., 230v. SOc. 
LYMINGTON, Tas., 240v. SOc. 
LYNDOCH, S.A. , 210v. SOc. 

M 

SOc. 
MITCHAM, Vic., 230v. SOc. 
MITCHELL, Qld., 240v. SOc. 
MITTAGONG, N.S.W. , 240v. 

soc. 
MOAMA, N.S.W., 240v. SOc. 
MOANA, S.A., 210v. 50c. 
MOE, Vic., 230v. SOc. 
MOLONG, N.S.W . , 240v. 50c. 
MONA VALE, N.S.W., 240v. 50c. 

MACE DON , Vic., 230v. SOc. 
MACKAY, Qld ., 240v. SOc. 
MACKSVILLE, N.S.W ., 240v. MONBULK, Vic ., 230v. SOc. 

soc. 
MACLEAN, N.S.W. , 240v. SOc. 
MACQUARIE FIELDS, N.S.W., 

240v. SOc. 
MACQUARI E PLAINS, Tas., 

240v. SOc. 
MADDINGTON, W.A., 2SOv. 40c. 
MAFFRA, Vic., 230v. SOc. 
MAl DA .VALE, W.A., 2SOv. 40c . 
MAITLAND, S.A., 230v. D.C. 
MAITLAND WEST, . N.S.W., 

240v. SOc. 
MALDON, Vic., 230v. SOc. 
MALLALA, S.A., 210v. SOc. 
MALVERN, Vic., 200v . SOc . and 

230v. SOc. 

MONEGEETA, V ic., 230v. 50c. 
MONOMEITH, Vic., 230v. SOc. 
MONTO, Qld., 240v. SOc. 
MONTMORENCY, Vic., 230v. 

SOc. 
MONT PARK, Vic. , 230v. SOc. 
MONTROSE, Vic. , 230v. SOc . 
M OOLAP, Vic., 230v. SOc. 
MOONTA, S.A., 230v. D.C. 
MOORA, W.A., 220v. D.C. 
MOORABIN, Vic., 200v. SOc. 

and 230v. SOc. 
MOORE CREEK, N.S.W ., 240v. 

SOc. 
MOORINA, Tas., 240v. 50c . 
MOOROOPNA, Vic., 230v. 50c . 

MANANGATANG , Vic ., 
D .C . 

230v. MOOROOLBARK, Vic., 230v . 
50 c . 
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One Learns a Lot 

ADAPTORS 

AERIAL MATERIAL 

ACCUMULATORS 

ALUMINIUM 

CHASSIS 

AIR CELLS 

CARBON CELLS 

CABINETS 

BOLTS & NUTS 

VALVE CANS 

VARIABLE 
CON)DENSERS 

FIXED 
CONDENSERS 

CHOKES 

CRYSTALS 

CONNECTORS 

CABLES 

WIND CHARGERS 

CONVERTORS 

COIL BOXES 

DIALS 

FORMERS 

FILTERS 

HEAD PHONES 

INSULATORS 

KIT SETS 

RADIO TOOLS 

MICROPHONES 

METERS 

GRAMO-MOTORS 

PICKUPS 

TEST EQUIPMENT 

MORSE KEYS 

RESISTORS 

VALVES 

VICTORIAN 
biSTRIBUTORS 
FOR STROMBERG· 
CARLSON AND 
RADIO LA 
RECEIVERS, ALSO 
LEONARD 
REFRIGERATORS. 

THE 

15 YEARS 
• that why • • 

. 
IS 

VEALLS 
Are Radio and 

Electrical 

SPECIALISTS 
For twenty-five years Vealls have been serv­

ing the electrical contractors and radio set 
builders of Melbourne. During that period a 
huge business has been built, each section, 
each d.epartment being staffed by experts. 
"One man one job" has been Vealls' watchword 
-consequently each of their employees is a 
specialist in- his work, the whole combining 
into an efficient organisation without equal in 
Australia. 

This expert service is at your disposal, ready 
to help YOU, to give attention to YOUR needs, 
to assist you in your choice fro-m the biggest 
radio and electrical stocks in Australia. 

Write or call, have yoUt· name recorded on 
Vealls' mailing list for regular mailings-free. 

Arthur J. VEALL Pty. Ltd. 
4 BIG STORES 

243-24'! SWANSTON STREET, MELBOURNE, C.l. 
168, SWANSTON STREET, MELBOURNE, C.l. 
299-301 G-IAPEL STREET, PRAHAN, S.l. 

3-5 RIVERSDALE ROAD, CAMBERWELL, VICTORIA. 

' PHONE ORDERS: 
CENT. 30S8 
(7 LINES) 

FASTEST MAIL 

TELEGRAMS: 
" ARTVEALL" 

MELBOURNE . 

ORDER IN 

• 1n 

TORCH BATTERIES 

BELLS 
BUZZE-RS 

BELL INDICATORS 
BELL 

TRANSFORMERS 
BLOCKS 
CEILING ROSES 
FUSES 
HOLDERS 

POWER OUTLETS 
PLUGALLS 
SWITCHES 
SWITCH PLATES 
EARTH LEAKAGE 

SWITCHES 
SWITCHBOARDS 
WIRES 
CABLES 

FLEXIBLES 
CONDUIT 

CONDUIT FITTINGS 
CONDUIT 

ACCESSORIES 
CABLE LUGS 
SWITCHBOARD 

MATERIAL 
NEUTRAL LINKS 
LAMPS, 

HOUSEHOLD 
LAMPS, 

AUTOMOBILE 
PEA LAMPS 
CYCLE 

GENERATORS 
FANS 
IRONS 

TOASTERS 
GRILLERS 
STORES 

HAIR DRYERS 

METERS 
VIOLET RAY 

OUTFITS 
GLASSWARE AND 

FITTINGS 
SHADES 

REFLECTORS 
EUPEN WIRES 

AND CABLES 
WRITE FOR NETT 
ELECTRICAL LIST 

AUST. 
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MOOROODUC, Vic., 230v. 50c. 
MORAWA, W .A., 220v. D.C. 
MORDIALLOC, Vic ., 200v. 50c . 
MOREE, N .S .W., 240v. SOc. 
MORGAN, S .A., 22011. D.C. 
MORISS ET, N.S.W., 240v. 50c. 
MORNINGTON, Vic., 230v. 50c . 
MORPETH, N.S.W., 240v. 50c. 
MORPHETT VALE, S . A. , 210v. 

50c. 
MORTDALE, N.S .W., 240v. soc. 
MORTLAKE , Vic., 230v. 50c. 
MORUYA, N.S .W ., 240v. 50c . 
MORWELL, Vic., 230v. 50c . 
MORWELL BRIDGE, Vic., 230v. 

soc. 
MOSMAN, N .S.W., 240v . 50c. 
MOSSIFACE, Vic., 230v. SOc . 
MOSS VALE, N.S.W ., 240v. 

50 c. 
MO UL AMAIN, N .S.W ., 240v. 

soc. 
MOUNT BOLD, S.A., 210v. 50c . 
MOUNT BARKER, S.A. , 210v. 

soc. 
MOUNT BARKER, W.A. , 220v. 

D.C. 
MOUNT COLAH, N.S.W. , 240v. 
· SOc. 
MOUNT DANDENONG, Vic., 

230v. soc. 
MOUNT ELIZA, Vic., 230v. 

50 c. 
MOUNT EVELYN, Vic., 230v. 

50c. 
MOUNT GAMBIER, S.A., 230v. 

D.C. 
MOUNT ISA, Qld., 240v . SOc. 
MOUNT KEIRA, N.S.W., 240v. 

50 c. 
MOUNT KEMBLA, N.S.W., 

240v. 50c. 
MOUNT LOFTY, S.A., 210v. 

50 c. 
MOUNT MAGNET, W.A ., 220v. 

D.C. 
MOUNT MARTHA, Vic., 230v. 

50 c. 
MOUNT NICHOLAS, Tas., 240v. 

50 c . 
MOUNT PLEASANT, S.A., 

210v. SOc. 
MOUNT PLEASANT . N.S.W ., 

240v. SOc . · 
MOUNT TORRENS, S.A., 240v. 

SOc. 
MOUNT VICTORIA, N.S.W., 

240v. 50c . 
MOUNT WAVERLEY, Vic., 

230v. SOc. 
MOYARRA , Vic., 230v. 50c. 
MUDGEE, N .S.W., 240v. 50c. 
MULBRING , N.S.W., 240v. 50c . 
MULGRAVE , Vic., 230v. SOc. 
MULLEWA, W.A ., 220v. D.C. 
MULLUMBI MBY, N.S.W., 240v. 

soc. 
MUNDARING, W.A., 220v. D.C. 
MURCHISON , Vic .. 230v. 50c. 
MURGON, Qld., 240v. 50c. 
MURRAY BRIDGE, S.A., 220v. 

D.C •. 
MURRAYVILLE, Vic., 2~0v. 

50c. 
MURRUMBIDGEE IRRIGA-

TION AREAS, 240v. 50c. 
MURRUMBURRAH, N.S.W., 

240v. soc. 
MURRURUNDI , N.S.W., 240v. 

soc. 
MURTOA, Vic., 230v. D.C. 
MURWILLUMBAH, N.S.W., 

240v. SOc. 
MUSWELLBROOK , N.S.W., 

240v. SOc. 
MYLOR, S .A., 210v. 50c. 
MYRTLEFORD, Vic., 230v. SOc. 

N 
NAGA MBIE, Vic., 230v. D.C . 
NAIRNE, S.A., 210v. 50c. 
NALANG'L, Vic., 230v. SOc. 
NAMBOUR, Qld., 240v. 50c. 
NAMBUCC A. N.S.W., 240v. 50c. 
NANA GLEN, N.S.W., 240v. 

soc. 
NANANGO, Qld., 240v. SOc. 
NANNUP, W.A., 220v. D.C. 
NARRACOORTE, S.A., 220v. 

D.C. 
NAREMBEEN, W.A., 220v. D .C. 
NAR· NAR·GOON, Vic., 230V. 
~Oc . 

NARCOMA, N.S.W., 240v. 50c. 
NARRABEEN , N .S. W ., 240v. 

50 c. 
NARRABRI, N.S.W., 240v. D.C. 

(being changed to 240v. soc.) 
NARRANDERA, N.S.W., 240v. 

50 c. 
NARRE WARREN, Vic., 230v. 
. SOc. 
NARR OGIN , W.A., 250v. 40c. 
NARROM INE , N.S.W. , 240v. 

SOc. 
NATHALIA, Vic., 230v. 50c. 
NATIMUK, Vic., 230v. SOc . 
NAURO, 110v . SOc., 500v. D.C . 
NAYOOK, Vic., 230v. SOc. 
NEPEAN DAM , N.S.W. , 240v . 

50 c. 
NEATH, N.S.W., 240v. SOc . 
NEERIM, Vic., 230v. 50c. 
NEERIM SOUTH, Vic . , 230v. 

soc. 
NEWCAST LE, N.S.W., 240v. 

SOc. 
NEW GISBOR NE , Vic., 230v. 

SOc. 
NEW LAMBTON, N.S .W ., 240v. 

SOc. 
NEWPORT, N.S.W. , 240v. 50c. 
NEW NORCIA, W.A., 100v. D.C. 
NEW NORFO LK , Tas ., 240v . 

SOc. 
NEWTOWN, N.S.W., 240v. 50c. 
NEWRY, Vjc ., 230v. 50c. 
N HILL, Vic., 230v. D .C. 
NICHO LLS RIVULET, Tas. , 

240v. SOc. 
NICHOLSON, Vic., 230v. SOc. 
NILMA, Vic., 230v. 50c. 
NOARL UNG A , S.A., 210v. 50c. 
NOBLE PARK, Vic., 230v. 50c . 
NOOJEE, Vic. , 230v. 50c. 
NOORA T , Vic., 230v. 50c. 
NORMAN HURST, N.S.W., 240v. 

50c . 
NORTHAM, W.A., 220v. D.C. 
NORTHAMPTON, W.A., 220v. 

D.C . 
NOR THCOTE, V ic ., 230v. SOc. 
NORTH A DELAIDE , S.A ., 210v. 

50c. 
NORTH FREMANTLE, W.A . , 

250v. 40c. 
NTH. PARRAMATTA, N.S.W., 

24Cv. 50c. 
NORTH SHORE, Vic., 230v. 50c. 
NORTH SYDNEY, N.S.W. , 

240v. SOc. 
NORTON SUMMIT, S.A ., 210v. 

SOc. 
NTH. WOLLON GONG , N .S .W ., 

240v. SOc. 
NORWELL, Qld., 240v. 50c. 
NORWOO D, S.A., 210v. 50c. 
NOTTING HILL, Vic., 230v . 

SOc . 
NOWRA, N.S.W., 240v. SOc. 
NUMURKAH, Vic., 230v. 50c . 
NURIOOTPA, S.A., 210v. SOc. 
NYAH, Vic., 230v. 50c. 
NYNGAN, N.S.W., 240v. D.C. 
NYMBOIDA, N .S.W., 240v. SOc. 
NYORA, Vic., 230v. 50c. 

0 
OAKBANK, S.A., 240v. SOc. 
OAKLEIGH, Vic., 230v. SOc . 
OATLANDS, Tas., 240v. 50c. 
OCEAN BEACH, N.S .W., 240v. 

SOc. 
OCEAN GROVE, Vic., 230v. SOc. 
OFFICER , Vic., 230v. SOc. 
0 Ll N DA, Vic., 230v. 50c. 
OM EO, Vic., 230v. SOc. 
ORANGE, N.S.W., 240v. SOc. 
ORANGE GROVE, N .S.W. , 

240v. SOc. 
ORARA, N.S.W., 240v. SOc. 
ORBOST, Vic., 230v. D .C . 
ORROROO, S.A .. 240v. D.C . 
OUYEN, Vic., 230v. D.C. 
OWEN, S.A., 210v. SOc. 
OXENFORD, Qld., 240v. SOc. 
OYSTER COVE, Tas., 240v. 50c. 

p 
PADDINGTON, N.S.W., 240v. 

50 c. 
PAKENHAM, Vic., 230v. 50c. 
PALM BEACH , N.S.W., 240V. 

SOc. 
PAMBULA, N.S.W., 24Qv. D.C. 
PALMER'S FIND, W .A ,, 220v. 

o.c. 

PARACOM BE, S.A., 210v. SOc. 
PARKES, N.S.W., 240v. SOc. 
PARRAMATTA, N.S.W., 240v. 

SOc. . 
PARRA WIRRA, S.A., 200v. SOc . 
PARATTAH, Tas., 240v. SOc. 
PATERSON, N.S.W., 24Qv. SOc. 
PATONGA, N.S.W., 240v. 50c. 
PATRICK ' S PLAINS, N.S.W. 

240v. soe. 
PAXTON, N.S.W., 240v. 50c. 
PEAK HILL ,N .S.W., 240v. 50c. 
PEEL SHIRE, N.S.W., 240v . 

SOc. 
PELAW MAIN, N.S.W ., 240v. 

SOc. 
PEMBERTON, W.A., 220v. D.C. 
PENDLE HILL, N.S.W., 240v. 

SOc. · 
PENGUIN, Tas., 240v. SOc. 
PENOLA, S.A., 230v. D.C . 
PENNANT HILLS, N .S.W. , 
. . 240v. SOc. 
PENRICE, S.A., 210v. 50c. 
PENRITH, N.S.W. , 240v. SOc. 
PENWORTHAM, S.A., 240v. 

SOc. 
PEPPERMINT GROVE, W.A., 

250v. 40c. · 
PERENJORI, W.A. , 220v. D.C. 
PERTH, Tas., 240v. SOc. 
PERTH, W.A., 2SOv. 40c. 
PETERBOROUGH, S.A., 230v. 

D.C. 
PETERSHAM, N.S.W. , 240v. 

SOc. 
PETRIE, Qld., 240v. SOc. 
PHEGAN'S BAY, N.S .W., 240v. 

SOc. 
PHILLIP ISLAND, Vic., 230v. 

SOc. 
PIALBA, Qld . , 240v. SOc. 
PICCADILLY, S.A., 210v. SOc. 
PICTON, N.S .W. , 240v. SOc. 
PINNAROO, S.A., 230v. SOc. 
PINGELLY, W.A., 220v. D.C. 
PINJARRA, W.A., 220v. D.C. 
PITTSWORTH, Qld., 240v. SOc. 

and 240v. D.C. ' 
PLENTY, T as ., 240v. SOc. 
POINT LONSDALE, Vic., 230v. 

SOc. 
POMBORNEIT, Vic., 230v. 50c. 
PONTVILLE. Tas., 240v. SOc. 
POOWONG, Vic., 230v. · SOc. 
PORTARLINGTON, Vic., 230v. 

SOc. 
PORT ADELAIDE , 210v. SOc. 
PORT AUGUSTA, S.A., 230v. 

D.C. 
PORT AUGUSTA WEST, S.A., 

230v. D.C. 
PORT ARTHUR, Tas., 240v. 

D.C. 
PORT BROUGHTON, S.A., 

240v. D.C. 
PORT CAMPBELL , Vic., 230v. 

. D.C . 
PORT ELLIOT, S.A., 240v. 50c. 
PORT FAIRY, Vic., 230v. 50c. 
PORT HUON, Tas., 240v. SOc. 
PORTLAND, N.S.W., 240v. SOc. 
PORTLAND, Vic., 230v. SOc. 
PORT KEMBLA, N.S .W., 240v. 

SOc. 
PORT LINCOLN , S . A. , 240v. 

SOc. 
PORT MACQUARIE, N.S.W., 

240v. SOc. 
PORT MACDONNEL, S.A., 

230v. D .C. 
PORT MELBOURNE, Vie., 

230v. SOc. 
PORT NOARLUNGA, S . A. , 

210v. SOc. 
PORT PIRIE, S.A., 230v. SOc. 
PORTSEA, Vic., 230v. SOc. 
PORT STEPHENS, N.S.W ., 

240v. SOc. 
PORT VICTORIA, S.A., 230v. 

D.C. 
PORT VINCENT, S.A ., 220v. 

D.C. 
PRAHRAN, Vic., 200v. SOc. and 

230v. SOc. 
PRESTON, Vic . , 230v. SOc. 
PROSERPINE. Qld. , 240v. SOc . 
PROSPECT, N.S.W., 240v. 50c. 
PROSPECT, S . A., 210v. 50c. 
PYRAMID, Vic. , 230v. SOc. 

Q 
QUAIRADING, W.A. , 2f?Ov. D.C. 
QUAMBATOOK, Vic., 230v. 

D.C. 
QUARRY HIL~ VIc ., 230v. SOc. 

QUEANBEYAN, N.S.W., 240v . 
soc. 

QlJEENSCLIFF, Vic., 230v. 50c. 
Ql).EENSCLIFFE, N.S .W., 

- 240v. 50c. 
QOEEN'S PARK, W.A., 2SOv. 

40c. 
~UEENSTOWN, Tas., 220v. 

. soc. 
Q-l)IRINDI, N .S.W., 240v. 50c. 
QUORN, S.A., 220v. D.C. 

R 
RAIL T ON, Tas., 240v. SOc. 
RAINBOW, Vic., 230v. O.C. 
RANDWICK, N.S.W., 240v. SOc. 
R'ANELAGH, Tas., 240v. SOc. 
RAYMOND TERRACE, N .S.W., 

240v. SOc. " 
RAYWORTH, N.s .W., 24,0v. SO.c . 
READ TOWN , N.S.W., 240v. 

. SOc. 
REDCLIFFE, Qld., 240v. SOc. 
REDFERN, N.S .W., 240v. SOc. 
RED HILL, S.A. , 230v. D.C. 
R,EDLAND BAY, Qld., 240v. 
. •SOc. 

R .EDL YNCH, Qld. , 240v. 50c. 
REGENTS PARK, N.S . W ., 

240v. 50c. 
RENMARK , S .A., 230v. D .C. 
RENMARK IRRIGATION 

. SETTLEMENT, 230v. SOc. 
REYNELLA, S .A., 210v. SOc. 
'RHYNIE, S .A ., 240v. SOc. 
R.I_CHMOND, N.S.W ., 240v. SOc. 

. RICHMOND, V ic. , 230v. 50c. 
RICHMOND, Tas. , 240v. SOc. 
Rl ODELL, V ic. 230v. SOc. 
RINGWOOD, vfc., 230v. SOc. 
RIVERTON , S.A. , 240v. SOc. 
ROBE, S .A. , 220v. D.C. 
ROBERTSON, N.S.W., 240v. 

SOc. 
ROCHESTER, Vic., 230v. 50c. 
ROCKDALE, N.S.W., 240v. SOc . 
~OCKHAMPTON , Qld~, 240v. 

·soc. 
ROCKINGHAM, S .A., 2SOv. 40c. 
R_!)MA, Qld., 220v. D.C. 
ROMSEY, Vic., 230v. SOc. 
liOOKWOOD, Tas. , 240v. SOc. 
ROSEBERY, Tas., 240v. SOc . 
ROSEBUD. Vic., 230v. SOc. 
f\OSEDALE, Vic., 230v. SOc. 
ROSEWORTHY, S.A., 210v. 50c. 
ROSEWORTHY COLLEGE, 

S.A. , 210v. SOc. " 
ROSS, Tas., 240v. 50c. 
ROTTNEST, W.A., 220v. D.C. 
RbZELLE, N.S.W., 240v. SOc. 
ROWLANDS FLAT, S.A., 210v. 

SOc. 
ROYSTON, Vic., 230v. SOc. 
RUBICON, Vie. , 230v. SOc. 
RUBY, V ic., 230v. SOc. 
RUPANYUP. Vic., 230v. D.C. 
RUSHWORTH, Vic., 230v. D.C . 
RUTHERFORD, N.S.W., 240v. 

SOc. 
RUTHERGLEN, Vic., 230v. SOc . 
I'!YDE, N.S.W., 240v. SOc. 
RYE, Vic., 230v. SOc . .. 
RYLSTONE, N.S.W., 240v. 50c. 

s 
SADDLEWORTH, S.A., 240v. 

50c . . 
SALE. Vic. , 230v, SOc. 
SALISBURY, S.A., 210v. SOc. 
. SAMFORD, Qld., 240v, SOc . 
SANDFLY, Tas., 240v. SOc. 
!!ANDGATE. Qld. , 240v. SOc. 
SANDRINGHAM, Vic., 200v. 

SOc. . 
5ARINA, Qld., 240v.SOc. 
SASSAFRAS, Tas., 240v SOc. 
SASSAF.RAS, Vic ., 230v: 50c. 
SCARBOROUGH, · N.S.W., 240v. 

SOc. 
SCONE, N.S.W., 240v. SOc. 
SCOTTSDALE, Tas., 240v. SOc. 
SEAFORD, Vic., 230v. SOc. 
.SEAFORTH, Vic., 230v. 50c. 
. SEA LAKE, Vic . , 230v. D.C. 
SEFTON. N.S.W., 240v. 50c. 
SEVEN HILLS, S.A., 240v. 50c. 
SEVEN HILLS, N.S .W., 240v. 

SOc. . 
SELBY, Vic., 230v. l Sot . 
S~YMOU R, Vic . , 230v. SOc 
,Sc:LMOUR, Vic ., 230v. soc: 
j$HEFFIELD, Tas., 240v. SOc. 
SHELLHARBOUR, N·:s W 

240v. 50(;. · ., 
~HEPPARTON, VIc ., 23Qv. 50c. 
SHERBROOKE. Vic. , .230v. 50c. 
SHERWOOD, Qld., 240v, 50c, 
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SILVAN, Vic., 230v. SOc. 
SING LETON, N.S.W. , 240v. 50c. T 
SMITHFIELD, S.A., 210v. 50c. · TABLE CAPE, Ta·s., 240v. SOc. 
SMITHFIELD, N.S .W., 240v. TAILEM BEND, S .A ., 230v. SOc. 

SOc . TALL'ANGATTA, Vic. , 230v. 
SMITH TON, Tas., 240v. 50c. ' SOc. 
SNOWTOWN, S.A., 220v. D.C . TALLYGAROOPNA, V ic. , 230v. 
SOMERSET, Tas., 240v , SOc. 50c. '• .- • 
SNUG, Tas., 240v. SOc. TALLY HO, Vic., 230v. SOc . 
SOMERS, Vic., 230v. SOc. TALUNGA SA 200v 50c. 
SOMERVILL E, Vic ., 230v. SOc. TAMMIN, W.A.; ' 220v. · D.C. 
SORELL;. Tas., , 240v. SOc . • TAMBELLUP, W.A., 220v. D.C. 
SORRENTO , Vtc., 230v. SOc. TAMBOURINE, Qld ., 240v. SOc. 
S~~0THg~N CROSS, W.A., TAMWORTH, N.S .W ., 240v. 50c. 

SOUTv .HGA. T. E 240v. TANUNDA, S.A., 220v. D.C. 
• N.S.W., T ARADALE ,- Vic., 230v. 50c. 

50c. TAREE, N.S .W . , 240v. 50c • 
SOUTH GRAFTON, N_.S,W., TARINGA, Qld. , 240v. 50c . 

240v. 50c. TARRAWANNA, N.S.W,, 240v. 
SOUTH GUiLDFORD, . W.A., SOc. . 

250v. 4Cc. TARRO, N.S.W., 240v. SOc. 
SOUTH ME.LBOUR,NE, Vic., TATURA, Vic., 230v. 50c. 

230v. 50c. and 200v. SOc. TE Co'MA; Vic. , 230v. SOc. 
SOUTH PERTH, W.A., 2SOv. TEA TREE, Tas., 240v.· SOc. 

40c. . TE ATREE GULLY, S.A. , 210v. 
SOUTH PORT, Qld., 240v: 50c. SOc. 
SPEA R'S POINT, N.S.W., TELARAH, N.S.W., 240v. 50c. 

240v. 50c. . . TELOPEA, N.S.W ., 240v. SOc. 
SPION KOP, N.S.W., 240v. SOc : TEMORA, N.S .W ., 240v. SOc. 
SPREYTON , Tas, 240v. SOc . TENAMBIT, N .S .W. , 240v. SOc. 
SPRINGHURST, Vic., 230v. SOc .. TENANDRA, N .S .W ., 240v. 50c . 
SPRINGVALE , Vic., 230v. 50c. TENTERFIELD, N.S.W., 240v . 
SPRINGTON , S.A., 110v. D.C. SOc. 
S~~~NGWOOD , N.S.W., 240v. TERALBA , ~.S.W., 240v. 50. 

· TERANG, Vtc ., 230v. 50c. 
STANFORD MERTHYR, TERANIA, N.S .W., 240v. SOc. 

N .S.W. 240v. 50c. TERRIGAL, N.S.W., 240v. SOc. 
STANHOPE, Vic., · 230v. 50c. THARGO·MINDAH, Qld., 220v. 
STAN LEY, Tas., 240v. 50c. D.C . 
STAN TH ORPE, Qld., -240v. SOc . THE ENTRANCE , N.S.W ., 
STAWELL, Vic., 230v. SOc. 240v. SOc. 
STANWELL PARK, N.S.W., THE ROCK, N.S .W., 240v. D.C. 

240v. 50c. THEODORE, Qld., 240v. D.C. 
ST. ALBANS, Vic., 230v. SOc. THEBARTON, S.A ., 210 v. SOc. 
ST. ARNAUD, Vic., 230v. 50c. THIRROUL, N.S.W ., 240v. SOc. 
ST .. GEORGE, N.S .W., 240v. THOMASTOWN, Vic., 230v. 50c. 

SOc. THORNLEIGH, N.S.W., 240v. 
ST. GEORGE , Qld., 240v. D.C . I!Oc. 
ST. Kl LOA , Vic., 200v. SOc. and THORNTON, N.S .W ., 240v. 50c. 

230v. 50c. THORNTON, Vic., 230v. SOc. 
ST. MARY'S, N.S.W., 240v. SOc. THORPDALE, Vic., 110v. D.C . 
ST. PETERS, N .S.W., 240v. THREE SPRINGS, W.A., 220v. 

SOc. D.C. 
ST. PETERS, S.A., 210v. SOc. THURSDAY ISLAND, Qld., 
STEPHENS, Qld.,. 240v . . SOc. 240v." SOc. 
STIRLING , East and West, TINAMBA, Vic., 230v. SOc. 

S.A., 210v. SOc. TINTEN.BAR, N.S .W., 240v. SOc . 
STOCKINBINGAL , N.S.W., TOCUMWAL, N .S.W.; 240v. SOc. 

-240v. SOc. TOLGA, Qld., 240v ... SOc. 
STOCKTON , N.S.W;, 240v. 50c. ·TON GALA, Vic., 230v. SOc. 
STONY CREEK, Vic., 230v. 50c. TOODYAY, W.A ;, 220v. D.C . 
STRATFORD, Vic., 230v. SOc. '·TOOGOOLAWAH, Qld. , 240v. 
STRAT FORD , Qld., 240v. SOc. SOc. 
STRATHALBYN, S.A., 220v. TOOMBUL, Qld., 240v. 50c. 

.- D.C . TOONGABBIE , N.S.W., 240v. 
STRATHBLANE, Tas, 240v. 50c. 

50c. TOONGABBI E, Vic . , 230v. 50c. 
STRATHF IELD, N.S.W., 240v. TOORA, Vic ., 240v. 50c. 

SOc. TOOWONG, 240v. SOc. 
STRATHPINE, Qld., 240v. 50c. TOOWOOMBA, Qld., 240v. D.C. 
STRATHFIEL DSAYE, Vic ., and 240v. SOc. 

230v. SOc. TORONTO, N.S.W ., 240v. 50c. 
STRATHMERTON , Vic., 230v. TORQUAY, Vic:, 230v. SOc. 

SOc. TOWNSVILLE, Qld .; 240v. SOc. 
STREAKY BAY, S.A., 230v. TRAFALGAR, Vic., 230v. SOc. 

D.C. TRANGIE, N.S.W. , 240v. SOc . 
SUBIACO, W.A., 2SOv. 40c. TRARALGON , Vic., 230v. 50c. 
S~~MER HILL, N.S.W., 240v. TRAYNING, Vlf.A., 220v. D.C. 

• TREMONT, Vrc., 230v. SOc. 
SUMMERLEAS, Tas., 240v. SOc . TRENTHAM , Vic., 230v. SOc. 
S~~MERTOWN , S.A., · 210v. TULLY, Qld., 240v. 50c. 

SUNBURY, Vic., 230v. 50c. T~o~.BARUMBA, N.S.W ., 240v. 
SUNNYSIDE, Vic., 230v: SOc. TUMBY BAY, S .A. , 240v. Q.C. 
SUNSHINE, Vic. , 230v. SOc. TUMUT, N:S.W1, 240v. Soc·. 
SUT HERLAND, N.S.W., 24011. TUNBRIDGE,. ·Tas., 240v. 50c. 

50c. TUNCURRY, N.S.W., 240v; SOc. 
SW40ANBOU RNE, W .A. , 2SOII. TWEED HEADS, N.S.W. , 240v. 

c. SOc. 
SWAN HILL, Vic., 230v. 50c. TWEED VALE , S.A., 240v. 50c. 
SWAN ISLAND, Vic., 230v. SOc. TWO WEI.,LS, S.A., 210v. 50c. 
SWAN REACH Vic 2aov so TYABB, Vtc., 230v. SOc. 

• ·• · c. TYERS, Vic ., 230v. 50c. 
SWANSEA, N.S.W., 240v. SOc. TYNONG , Vic., 230v. 50c. 
SWAN VIEW , W.A., 2S0v. 40c. 
SYDNEY (City), N.S.W., 240v. 

50c; 240v. D.C. (all being 
changed to 240v. SOc.) 

SYDNEY, METI'lOPOLITAN, 
N.S.W ., 240v. 50c:. 

SYMMONS PLAINS, Tas., 240v. 
50c. 

u 
ULMARRA, N.S.W., 240v. SOc. 
ULTI.MA, Vic ., 230v. SOc. 
ULVE·RSTONE , Tas., 240v. SOc. 
UNANDERRA; N.S.W., 240v. 

50 c . 
U NDALYA, S.A, 240v , 50c. 

UNDER§OOL, Vic ., 230v. D.C. WESTON, N:8.W., 240v. D.C. 
UNGAR!·~, N.S.W. , 240v. SOc. WEST SWAN , W.A. ; 250v.' 40c. 
U P PER COOMERA, Qld., 240v. W E ST WALLSEND, N.S.W., 

SOc. ·· 240v. SOc. · 
UPPER MACEDON, Vic., 230v. WEST WYALONG , N.S.W., 

SOc. ., 240v. D.C. 
UPPER SWAN, W.A., 2SOv. 40c. WHEELERS HILL, Vic. , 230v. 
UPPER BEACONSFIELD , Vic. , SOc. 

230v. 50. WHITE HILLS, V ic., 230v. SOc. 
UPWEY, ViC:., 230v; 50c. WHITTON, N.S.W., 240v. SOc. 
U RAI D L A, S.A., 210v. SOc. WHYALLA, S.A., 220v. 50c. 
URALLA, N.S.W., 240v. D.C. WICKEPIN, W.A., 230v. D.C. 

V WICKHAM , N.S.W., 240v. SOc. 
WILCANNIA, N.S.W., 240v. 

VAUCLUSE, N.S.W., 240v , 50c. SOc. 
VERDUN, S.A., 200v. SOc. . WILLASTON, $.A., 210v. SOc. 
VICTOR HARBOUR, S .A. , 240v. Wll.LIAMSFORD, Tas., 230v. 

SOc. SOc. 
VICTORIA POINT, Qld., 240v. WILL.IAMSTOWN , V ic., 230v. 

soc. 50c. 
VIOLET TOWN, Vic ., 230v. WILLOUGHBY., N.S.W., 240v. 

SOc. SOc • 
VI RG.INIA BLOCKS, S.A. , 210v. WI LLI.JNGA, S.A., 210v. 50c. 

SOc." . WILMINGTON , S.A., 230v. D.c . 

.w 
W 'AITARA, N.·S.W., 240v. SOc. 
WAGGA, N .S .W., 240v. 50c. 
WAGIN, W.A., 220v. D .C. 
WAHGUNYAH ; Vic;,· 230v; SOc. 
WAHROONGA, N.S.W., 240v. 

SOc • 
WAIKERIE , S.A., 240v. 50c. . 
WALCHA, · N.S.W., 240v. 50c. " 
WALGETT , N.S .W., 240v. D.C .. , 
WALLACIA , N.S.W., 240v. SOc. 
WALLAROO, S.A., 240v. SOc. 
WALLA WALLA, N.S.W ., 230v. 

D .C. 
WALLENDBEEN, N.S.W., 

240v. SOc. 
WALLERAWANG, N.S.W . , 

240v. SOc. 
WA.LLISTON, W . A., 2S0v. 40c .. 
WALLSEND, N.S.W., 240v. 50c. 
WALPA, Vic., 230V. SOc. 
WANGARATTA, Vic., 230v. 50c . 
WANTI RNA, Vic., 230v. SOc. 
WARATAH, Tas ., 240v. and 

110v. A.C. 
WARATAH, N.S.W. , 240v. SOc . 
WARBURTON , Vic., 230v. SOc. 
WARIALDA, N.S .W., 240v. SOc. 
WARNCOORT, Vic., 230v. 50c . 
WAROONA, W . A. , 220v. D.C . 
WARRACKNABEAL, Vic. , 

230v. SOc . 
WARRAGUL, Vic., 230v. SOc. 
WARRANDYTE, Vic., 230v. SOc. 
WARREN, N.S .W., 240v. SOc . 
WARRIMOO, N.S.W ., 240v. SOc . 
WARRINGAH, N .S .W., 240v. 

50c. 
WARRION, Vic., 230v. SOc. 
WARRNAMBOOL , Vic ., 230v. 

SOc. 
WARWICK, Qld. , 220v. D.C. 

and 240v. A .C . 
WASLEY'S, S.A ., 210v. SOc. 
WATERFORD, Qld., 240v. SOc. 
WATERLOO, N.S.W., 240v. 50c. 
WATERLOO, Tas., 240v. SOc: 
WATERVALE, S.A., 240v. SOc . 
WATERVIEW, N.S .W ., 240v. 

SOc. 

WILUNA, W . A ., 250v. SOc. 
WINCHELSEA, Vic ., 230v. SOc. 
WINDSOR, N.S.W. , 240v. SOc. 
WINDSOR, Qld., 240v. SOc. 
WINGHAM, N.S.W., 240v. · SOc. 
WINTON , Qld., 240v. D.C. 
WISE LEIGH; Vic., ·23Qv, . SOc. 
WIVENHOE, Tas, 240v.· 50c. 
W0DONGA ," V ic:,' 230v. SOc. 
WOLLONGONG, N·.s.W., 240v. 

SOc. 
WOMBARRA , 

:-·. ·soc. 
N:s.w., 240v. 

WONDAI, Qld., 240v. SOc. 
WONGAN H ILLS , W.A., 220v. 

D.C . . . 
WONTHAGGJ, V ic., 240v.". SOc. 
WOODBRI·DGE, Tas., 240v. 50c. 
WOODBURN,' N.S.W., 240v. SOc. 
WOODBURY, N.S .W ;, 240v. SOc. 
WOODBURY, Tas., 240v. SOc. 
WOODEND, V ic., 230v. SOc. 
WOODFORD, - N.s.w:,c 240v. SOc. 
WOODSIDE, S.A., ·240v. _S.Oc. 
WOODVILLE, N .S.W., . 240v. 

50c. 
WOODVI LLE, S.A., 210v. SOc. 
WOOLLAHRA, N.S.W., 240v. 

SOc. 
WOOLM ERS, Tas. , 240v. 50c. 
WOOL ·w·ooL, Vic., 230v. soc. 
WOOMELANG, Vic ., 110v. ·o.C. 
WOONGOOLBA, Qld., 240v, SOc. 
WOONONA, N .S .W., 240v;" SOc. 
WOORALOO, W.A., 220v •. D .C. 
WO.Y WOY, N.S. VI .. 24:v. SOc. 
WUNGHNU, Vic., 230v. 50c. 
WYALCATCHE:'vl, W.A., 220v. 

D .C. 
WYALONG WEST, N.S.W., 

240v. SOc. 
WYANGALA, N.S.W., 240v. 50c. 
WYCH EPROOF, Vic. , 230v. D.C . 
WYNDHAM, W.A., 220v. D .C. 
WYNYARb, Tas'., ' 240v. SOc. 
WYNNUM , Qlil ;~' 240v. SOc. 
WYONG, N.S.W., 240v. SOc. 
WYUNA, Vic., 230v. 50c. 
WY YUNG, Vic. , 230v. SOc. 

y 
WATSONIA, Vic .. 230v. 50c. YACKA, S.A., 210v. SOc. 
WATTLE GROVE , W.A., 2S0v. YALGOO, W.A., 220v. D.C. 

40c. YALINGUP, W . A., 220v. D.C. 
WATTLE GROVE, Tas., 240v . YALLOURN, Vic., 230v. · SOc. 

SOc . · YALUMBA; S.A ., 210v. SOc. 
WAUCHOPE, N.S.W. , 240v. SOc. YANCO, N .S .W. , 240v. SOc. 
WAVERLEY, N .S.W., 240v. SO.c. YANKALILLA, S.A., 240v. 50c. 
WEDDERBURN, Vic. , 230v. YANNATHAN, Vic., 230v: SOc. 

WS~~RITE, Vic., 23ov. SOc. YARLOOPI W.A,, 220v. D.C. 
WEE WAA, N .S.W., 240v. SOc. YARRA GLEN; Vic .', 230v. SOc. 
WELLINGTON, N.S.W ., 240v . YARRAGON, ·Vic. , 230v.· SOc. 

WS~tLINGTON YAI'!RAM,· Vic.; 230v. SOc. 
240v. SOc. POINT, Qld., YARRAWONGA, Vic ., 230v; SOc. 

WELSHPOOL, W.A., 250v. 40c. · YASs, · N.S.W., 240v. SOc. 
WENTWORTH, N.S.W. , 240v. YATALA, Qld., 240v. 'SOc . 

SOc. · 
WENTWORTH FALLS, YEA, Vic:, 230v. SOc . 

N.S .W., 240v. · SOc . . ' VENDA, N.S.W., '240v. 50c. 
WENTWORTHVILLE, N.S.W. ,; YERING, Vic., 230v. SOc. 

240v. SOc. y 
WERRIBIE , Vic., 230v. SOc. ERINBERG, Vic ., 230v . . SOc. 
WERRIS CREEK, N.S.W ., YINNAR; Vic., 230v • .SOc. 

240v. 50c. YOLLA, Tas., 240v:•soc. 
WESTBURY, Tas, 240v. SOc. 
WESTERN JUNCTION, Tas., YORK, W.A., 220v. 'O.C. 

240v; 50c. .. YORKETOWN, S.A:, 230v; .D. C. 
WESTERWAY, Tas.; 240v. SOc. YOUN'G, N.S.W., 240v·. SOc. 
WEST MAITLAND, N.S.W., Z 

240V, SOc. 
WESTMEAD , N.$.W., 240v. SOc. ZEEHAN, Tas. , 240v , 50c. 
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INST-ALLATION RULES FOR RADIO 
Electro-Acousti~ and Combined Apparatus 

Issued by Standards Association of Australia 
Code No. C.C.3 of 1937 

I. SCOPE. 
1. EXTENT AND APPLICATION. The rules of ' this 

Code cover the installation of radio apparatus, electro­
acoustic apparatus and combined radio and· electro­
acoustic apparatus, but do not cover the wiring of the 
building up to the point of power outlet, which is covered 
by the Wiring Rules of the Standards Association of 
Austr!l.lia (S.A.A. Wiring Rules, Code No. qC.l.) 

Radio apparatus, electro-acoustic apparatus and com­
bined radio an'd electro-acoustic apparatus s}J.all mean 
appar<~.tus as defined in Clause 1, Application of Specifica· 
tion, A.S.S. Nti. C. 69, Radio Apparatus; Electro:Acoustlc 
Apparatus and' Combined Radio and Electro-Acoustic 
Apparatus--S;lfety Requirements. 

. II. MA-TERIALS AND APPARATUS. 
2. QUALITY OF MATERIALS AND APPARATUS. 

Where radio .and/or electro-acoustic apparatus: depends 
tor its ol;leratlim on the use of energy derived from public 
or pri'i:ate electricity supply mains, it shall copform to 
the requiremellts of A.S.S. No. C. 69, Radio Apparatus, 
Elect;.o-Acoustlc Apparatus and Combined Radio and 
Electro-Acoustic Apparatus. 

III. INSTALLATION. 
3. GENERAL. All radio apparatus, electro-acoustic 

apparatus and combined radio and electro-acoustic ap­
paratus shall be installed in accordance with the require­
ment& of this Code and the appropriate requirements of 
the S.A-4 .. Wiring Rules (Code No. CC. 1), where so 
SP!lcified fu this Code. 

4. POWER CONNECTION. Electricity fr_otn supply 
mains shall be conveyed to radio and/or electro-acoustic 
appar!t~s .only through permanent wiring or. an; outlet 
in~talled' in accordance with the provisions of the S.A.A. 
Wiring-,.Ru.les (Cod-e No. CC. 1.) 

Flexible cord for . connecting the apparatus to an op­
proved outlet shall comply with the requirementt~ ) of Rule 
328, Flexible Cords, of the 1937 edition of tlie S.A.A. 
Wiring Rules (Code No. CC. 1.) 

IV. EARTHING. 
5. POWER EARTHING. 
(a) . Earthed Situations. Where apparatus is used in an 

"earth flituation" as defined in Definition 26, Earthed Situa­
tion; ef 'the S.A.A. Wiring Rules (Code No. CC. 1), exposed 
metal cases and/or frames shall be earthed to conform 
with the requirements of Section 5, Earthing, of that 
Code; in addition permanent earthing conductors (exclu­
siv<J of flexible earthing leads attached to portable appa­
ratu's)' shall be insulat,ed cables of 250 volt grade. 

(b·) Non-ea~thed Situations. Where apparatus is used 
in a locatien other than an "earthed situation" exposed 
metal cases and/or frames shall not be earthed: Where 
two or more units are in close proximity in unearthed 
situations, exposed metal cases and/or frames shall be 
effectively bonded. 

(c) Line Filte-rs. Where "line filters" or' similar devices 
havini tJ1e ''eaithing . terminal" connected to the mains 
through a condenser of capacity greater than 0.025 mfd. 
are !~stalled as part of, or in conjunction with, A.C. ap­
para'tlis, t)le earthing terminal of the device shall be posi­
tively insitlated from its exposed metal case or frame (if 
any) and shall be effectively earthed, The earthing con­
ductor shall c·omply with the conditions for power earthing 
conductors specified in Clause (a) of this· Rule above· 
in adtlition, the insulated earthing conductor 'shall b~ 
taketf. through the case of the device in an approved man­
ner to preclude' any possibility of any person touching a 
bate part of the earthing wire. The earthing tel-minal 

of such devices, when used in conjunction with apparatus 
installed under- the conditions of Clause (b) of this Rule. 
shall not be clinnecte·d to the case or frame and/or the 
"radio earth terminal" of such apparatus. 

6. RADIO EAFnHING·, Where apparatus is fitted with 
a "radio earthing terminal" [Clause 13, Sub-clause (b), 
A.S.S. No. C. 69], a radio earthing conductor may be con-­
nected to that terminal' . for the purpose of improving re­
ception. Radio earthing conductors shall comply with 
the conditions S!lecified in Rule 14, Conductors for Indoor 
Aerials, etc. , of this Code. 

V. AERIALS. 
Exterior to Buildings. 

7. LOCATION. Aerials, counterpoises and stay wires 
exterior to buil\1-ings shall not pass over or under aerial 
electric light or power wires or cables, nor shall they be 
so located that failure of any aerial, counterpoise, stay 
wire, or of th'il abovementioned electric light or power 
wires or cables . could result in a contact between the 
aerial, counterpoise and/or stay wires and such electric 
light or power wires, or any other wires or cables used 
for conveying electricity for energy or communication 
purposes. 

8. CONSTRUCTION, ERECTION AND SUPPORTS. 
Aerials, counterpoises and their supports shall be so con­
structed and erected as to prevent accidentai contact be­
tween aerial or counterpoise wires, and any of the wires 
or cables specified in Rule 7, Location, by breaking, sag­
ging or swinging. 

9. FORM A~D SIZE OF AERIAL CABLES .. For other 
than ultra-high frequencies, aerial and counterpoise con­
ductors shall be stranded, and if of copper, hard drawn 
and of cross sectional area not less than that shown In 
Table I, Size of Aerial Cables, below. The sfress in such 
conductors shall not exceed 25,000 lbs. per sq. in. 

,NOTE.-For , ultra-?igl\ frequencies solid or tubular con­
d_uctors may be reqmred· but the technique is not yet suffi­
Ciently developed to lay down any definite requiremeJilts in 
respect thereof. 

Conductors of m:etals other than copper may be used 
provided that their bteaking strength is not less than that 
of the copper conductors shown in Table I for the given 
spans. 

TABLE I. 
SIZE OF AERIAL CABLES. 

Span 
(Mini~um Supports), Minimum Size. 

Not exceeding 1~0 ft. . . . . . . . . 3/:036in. 
Exceedifig 120 ft: . . . . . . . . . . . . 7 /.036in. 

10. LEADING-IN WIRES .. Leading-in wires forming the 
connection between outdoor aerials and counterpoise sys­
tems and the apparatus shall comply with the following 
requirements: . . 

(a) Material and Minimum Size of Wire. Leading-in 
wires shall be copper, copper-clad steel, or other 
approved metl}l which does not corrode exces­
sively, and shall in no case be smaller than 
l/.044in. 

(b) Attacnment of Leading-in Wires. That portion of 
the leading-in wires, whether insulated or not 
which is exterior to the building, may be fixed t~ 
the building1 but only by approved insulators, and 
when exposed to the weather or dampness shall 
not be within normal reach of a person standing 
on the. ground, or on the floor of a building. 

(c) Clearances. Leading-in wires, whether within or 
outside buildings, shall not be nea~er than 12 
inches to electricity supply mains or electrical 
communication circuits unless separated there· 
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from by a continuous and firmly fixed non-con­
ductor with a well maintained permanent separa­
tion. This non-conductor shall be in addition to 
any insulation on the wire. 

(d) Entry Bushing. Leading-in wires shall enter_ a 
building through a non-ignitable, non-absorptive 
insulating bushing, so arranged as to prevent the 
entry of moisture. 

(e) Conductors Within Buildings. Leadjng-in-conduc­
tors within buildings shall comply with the con­
ditions specified in Rule 14, Conductors for Indoor 

Aerials, etc., of this Code. · .· . 
11. PROTECTIVE DEVICE. Aerials exceeding 50 ft. m 

span and/or 30 ft. in height in any part above earth or 
above an earthed body (such as a bui)djng) shall have 
each leading-in wire not metallically conhected to ea:th 
pr·ovided with an effective protective device . (lightmng 
arrester) fixed near the point where the wires .enter the 
building. The protective device shall be JllOlmted on a n?n­
ignitable base, and shall include an air gap not exceedmg 
0.005 in. between aerial and earth connection. 

12. AERIAL EARTHING SWITCH. If an aerial earth­
ing switch is installed, its use shall not obviate the neces­
sity for the protective device required by Rule 11, Pro­
tedive Device, above. Such switch, if installed separately 
from the protective device, may be plaped?:· within the 
bttllding and shall form, in its closed pasitlon,_ a shunt 
around the pi·otective device. Where sltuatetl within 
reach of the radio receiving equipment, such earthing 
switch shall be of the all-insulated type. 

Aerials Within Buildings. ' 
13. LOCATION OF INDOOR AERIAL:S. Aer;J.als within 

buildings shall' be so placed and constructed that they 
cannot come into contact with wires or . apparatus (other 
than the radio receiving equipment) connecte.,d to elec-
tricity supply mains or communication circuits: . 

Aerial conductors (within buildings) shall comply w1th 
the conditions specified in Rule 14, Conductors for Indoor 
Aerials, etc., of this Code. 

14. CONDUCTORS FOR INDOOR AERIALS, Etc. 
Conductors for indool· aerials, radio earthing and leading­
in connections within buildings shall: 

(i) Be made of stranded copper, of a total · cross sec­
tion of not less than 0.00066 sq. inch, and shall be 
covered with a layer of high:grade vulcanised 
rubber of thickness not less than 1 /,. inch, and an 
outer covering of durable braid('ld cotton, or with 
a layer of high-grade vulcanised rubher o! thick­
ness not less than 1 /,, inch. 

(ii) Withstand a voltage test of 1,000 volts R.M.S. 
after 24 hours' immersion in water. 

The test shall be carried out with alternating 
current of approximately sine wave form at any 
frequency between 25 and 100 cycles p~r second, 
applied _gradually and maintained continuously at 
the full · voltage for fifteen minutes. 

Special Aerials. 
15. SPECIAL AERIALS. Special aerials, such as those 

for the elimination of interference, in which an outer 
screen or one conductor of the "lead-in" requires to be 
earthed for efficient operation, shall comply generally 
with the conditions specified in this Code for aerials and 
for lead-in conductors within buildings, inCluding the cross 
section and insulation specified in Rule l4, Conductors 
for Indoor Aerials, etc. The screen or _conductor to be 
earthed shall not be connected to the frame or case of 
the apparatus e.xcept under the conditions, of installation 
specified in Rule 5, Power Earthing, Clause (a) Earthed 
Situations, of this Code; however, it m!lY be connected 
to the radio earth terminal of the apparatus. 

VI. GENERAL. 
16. ADDITIONS AND ALTERATIONS. Every addition 

to or alteration· of an existing installation shall be deemed 
to be a new installation and all the provisions of this 
Code (No. CC. 3) and A.S.S. No. C. 69 shall apply to such 
alteration or addition. 

Safety Requirements under S.A.A. Rules 
C.69-1937 
I. SCOPE. 

1. APPLICATION OF SPECIFICATION. This Specifica­
tion applies to all " Radio Apparatus, Electro-Acoustic ~p­
paratus and Combined Radio and Electro-Acoustic Appa·­
ratus" intended for operation from public or private elec­
tricity supply mains having a rated voltage not exceeding 
300 volts. It applies to all associated devices including 
"power units" for supplying current and/or applying volt­
age to "Radio Apparatus, Electro-Acoustic Apparatus and 
Combined Radio and Electro-Acoustic Apparatus," power 
transformers for heating the cathodes of thermionic 
valves, devices connected to the supply mains such as . 
"line filters" for the reduction of noise interference, power 
transformers and associated apparatus for furnishing 
energy to battery chargers, loud speakers, head telephones, 
control equipme-nt, etc., whether incorporated in the 
"Radio Apparatus. Electro-Acoustic Apparatus and Com­
bined Radio and Electro-Acoustic Apparatus" proper or 
wheth-31' used in conjunction with it as a separate unit 
or units. 

This Specification does not cover the following ap­
paratus : 

(!) Special apparatus such as public address, theatre 
or hotel amplifying equipment. 

(ii) Motor generators, or combinations of two or 
more rotating machines having separate wind­
Ings. 

(iii) Rotary converters or machines having A.C. and 
D.C. windings electrically connected. 

II. DEFINITIONS.. 
2. TERMS AND DEFINITIONS. The following terms 

and definitions have been adopted for the purpose of this 
Specification : 

(a) Apparatus. The terms "apparatus," when used 
without qualification, shall mean "radioapparatus, 
electro-acoustic apparatus and combined radio 
and/or electro-acoustic apparatus," as defined in 
Clause 1, Application of Specification, above. 

(h) Case. The te·rm "case" shall mean the housing­
of any appara.tus. 

Such apparatus may he housed in a single case. 
such as that commonly known as a "chassis," or 
may comprise one or more cases mounted inde­
pendently or mounted within a larger case or cabi­
net. This outermost case, which 1nay be the only 
container, is herein referred to as the external 
case when it is necessary to differentiate between 
it and an internal container. 

(c) Inner Structure. The term "inner structure" shall 
mean the circuital wiring of the apparatus gener­
ally, including contacts; terminals, screens, wind­
ings and/or other metal work connected to such 
wiring, which operates at a potential above earth 
or frame. 

(d) Frame. The term "frame" shall mean any ex­
posed metallic part of a case, including "chassis," 
loudspeaker housing, power transformer or other 
component housing, valve shield, operating shaft. 
or escutcheon. 

(e) Isolated. The term "isolated" shall mean that 
points so deScribed are not connected together 
by a1'1y conductor, but may be connected by a suit­
able isolating device such as a condenser or a 
double wound transformer. 

(f) Live (Alive). An object is said to be "live" when 
a difference of potential exists between it and 
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earth (or frame), but for the purpose of this 
Specification this shall apply only to a potential 
exceeding 32 volts. Earthing terminals for 
"line" devices for operation with A.C. apparatus. 
such as earthing terminals for "line filters" which 
are connected to the supply mains through can· 
densers of capacity greater than 0.025 mfd., al · 
though connected to "earth" during normal opera­
tion, shall be deemed to be "live." 

(g) Metallically Connected. The term "metallically 
connected" shall mean that points so described 
are connected together by a conductor of negli­
gible resistance and having a current canying 
capacity not less than twice the normal working 
current of the appropriate components. 

(h) Non-ignitable. The term "non-ignitable" applied 
to a material shall mean one which under pre­
scribed conditions neither burns itself nor gives 
off inflammable vapour. 

For the purpose of this Specification a material 
shall be deemed to he non-ignitable if it neither 
softens, chars nor blisters when maintained at 
a temperature of 150o C. for six hom·s. 

(I) Power Unit (Eliminator). The term "power unit" 
shall mean any device intended for supplying 
current and/or applying voltage to apparatus for 
radio and/or electro-acoustic reproduction where­
In the energy is derived from electric power 
mains. 

(j) Power Operated Set. The term "power operated 
set" shall mean a radio or valve ampliying appa­
ratus housed in a common case with a power unit. 
or designed to he used permanently with a specific 
power unit. 

(k) Power Transformers. The term "power trans· 
former" shall apply to any transformer which has 
one winding (hereinafter referred to as the prim· 
ary) effectually connected to the supply mains, 
and which is used as part of, or in conjunction 
with, the apparatus .. 

(I) Rated Voltage. The term "rated voltage" shall 
mean the voltage of the supply mains for which 
the appa1'atus is designed as .marked on the rat-
ing plate. · 

(m) Rating. The term "rating" as applied to a power 
unit shall relate to the rated output together with 
associated ~auditions as marked on the rating 
plate. 

(n) Terminals. The term "terminal" shall include 
sockets, plugs, jacks or like parts designed for 
the connection of wires, cables or flexible cord~ 
to the apparatus concerned. · 

III. ELECTRICAL CHARACTERISTICS. 
3. RATING. A power unit when constructed and sup­

plied in the form of a separate unit shall be rated in 
terms of the following electrical characteristics: 

(i) Full-load current' in amperes or milliamperes for 
the maximum output tapping. 

(ii) Voltage' at the maximum output tapping, when 
full-load current is passing. 

IV. MARKING. 
4. NAME PLATE. 
(a) Separate Power Units. A power unit, when con­

structed as a separate unit, shall be marked by the mann­
·racturer with the following information: 

(I) Model No .. ....... . .. . 
(ii) Rated supply voltage. 
(iii) Rated supply frequency or frequencies . 
(iv) Full-load input" expressed in watts. 
(v) Rated output current' and voltage (in accordance 

with Clause 3, Rating). 
(vi) S.A.A. Specification Number {A.S.S. No. C. 69) . 

(b) Integral Power Units. Power units constructed as 
an integral part of a power operated set shall be marked 

by the manufacturer with the following information : 
(i) Model No ... .. . . ... . 

(li) Rated supply voltage. 
· (ill) Rated supply frequency or frequencies . 
(iv) Full-load input• expressed in watts. 
(v) S.A.A. Specification Number (A.S.S . No. C. 69.) 

5 .. CAUTION NOTICE. The case of the apparatus shall 
be provided, in a conspicuous position, with a notice to 
the effect that the apparatus is operated from electricity 
supply mains at a pressure which may be dangerous, that 
the · apparatus should not be opened, and that no adjust­
ments or alterations to the interior portions of the appa­
ratus should be attempted without previously removing 
the connector {plug or adaptor) from the supply mains. 

V. DESIGN AND CONSTRUCTION. 
· 6.' CONSTRUCTION OF CASES. 

(a) Mater.ial. The live parts of the inner structure with 
the exception of the supply coi'd to the apparatus, and 
the cords connecting components mounted separately shall 
be enclosed in a case or cases of metal or non-ignitable 
material. 
. (h) Mechanical Strength. Cases shall be of substantial 
construction and of sufficient strength to protect their con­
tents from mechanical injury. If the housing material be 
metal, it shall be of not less than 0.036 ln. (20 S.W.G.) 
thick, except when the largest unsupported area is small, 
e.g. for a component case, such as for a tuning coil, trans­
former, etc. 

' (c) Corrosion Protection. All conodible metal shall be 
adequately protected ·against corrosion by plating or other 
effective means. 

(d) Temperatures. The cases shall be so proportioned 
and/or ventilated or installed that the highest tempera­
ture' of the interior surface of the case shall not attain a 
value higher than. 

(i) For non-ignitable cases 82o C. (180o F .). 
(ii) For ignitable external cases such as wooden cabi­

nets 74o C. (165o F.). 
{e) Openings. Openings in ventilated cases either shall 

have no dimensions larger than ~ in. or shall be so de· 
signed, located or protected that the average small tool. 
or the operator's hand cannot be accidentally inserted so 
as to come into contact with a "live" part. 

(f) Bushings. To avoid abrasion of the cables or cords 
all holes fm;. the passage of cables or cords through the 
cases shall be furnished with insulating bushings having 
smooth, rounded edges. 

7. PROTECTION OF LIVE PARTS. 
(a) Guarding and Access. All parts, including metal 

cases, frames, terminals, knobs, dials, controls, metal 
parts and ends of wires, if any, attached to the apparatus, 
which are alive, shall be positively guarded to prevent 
accidental contact with them under normal conditions of 
use. Live parts other than recessed sockets shall not be 
accessible without the use of a tool, key or other suitable 
device, or alternatively without interrupting both poles of 
the supply mains. · Notwithstanding the foregoing, pro­
perly protected valve sockets shall be accessible for the 
~eplacement of valves without the use of special tools. 

{b) Insulation of Live Parts. All live parts shall be 
so mounted that they are effectively insulated7 from the 
metal case or frame. 

{c) Clearances. A spacing of not less than ~ in. over 
surfaces of approved insulating materials or through air 
shall be maintained between bare live parts effectually 
connected .to the supply mains and the metal case or 
frame, except where the location and relative arrangement 
of the parts are such that permanent separation is as­
sured. If ~ent lugs are employed. the spacing shall apply 
to any possible angle of bending. 

1 For test conditions, see Clause 14, Power Unit-Output 
Voltage. 

"For test conditions, ' see Clause 14, Power Unit- Output. 
Voltage. 

• For test condit_i<:~ns, see Clause 15, Power Consumption. 
• For test cond1t10ns, see Clause 14, Power Unit-Output 

Voltage. 
• For test conditions, see Clause 15, Power Consumption , 
'For test conditions, see Clause 16, Heating. 
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(d) Main· Switches and Connectors. Where one or 
more switches are provided as a part of the apparatus 
and for the purposes of interrupting the supply from the 
mains, every such switch shall be of approved pattern 
and shall disconnect both poles, or alternatively an ap­
proved double pole connector of not less than 5 amps. 
rating shall be used, provided that access to live parts 
cannot be obtained while such connector is in place. 

(e) Removable Connections. If the apparatus is fitted 
with a plug socket or similar device for a removable con­
nection to the supply mains, such device shall be so con­
structed that the removable portion attached to, or in­
tended to be attached to the flexible cord conveying the 
current, shall have its live parts so guarded or recessed as 
to prevent accidental contact therewith, both when with· 
drawn from and when connected to the apparatus. 

(f) Power Units and Sets of the Transformerless Type. 
Power units and/or power operated sets of the trans-
formerless type: . , .. 

(i) Shall be completely enclosed in an external .in­
sulating case, so arranged that it is not possible 
t.o gain access to the inner structure, case or frame 
without disconnecting (by an approved means) 
both poles from the supply mains. 

(ii) Shall have the live parts of the inner structure 
isolated from the case or frame by an isolating 
condenser• or other approved means, which shall 
not be capable of passing a current exceeding 5 
milliamperes to case or frame when the full rated 
voltage is applied in the normal manner of 
operation. 

(iii) Shall have the operating shafts positively insu· 
lated• from the metal case or frame. 

(g) Head Telephone Terminals. Head telephone ter · 
minals shall be isolated from the live parts of the inner 
structure by means of an efficiently insulated double 
wound transformer.10 The secondary winding of such 
isolating transformer shall not be connected to the metal 
C'.>tse or frame. 

8. CONNECTION TO SUPPLY MAINS. The conductor 
of any cable or flexible cord forming part of the apparatus 
and intended for direct connection to the supply mains 
shall be of the high insulation type specified iii the S.A.A. 
Wiring Rules (Code No. CC. 1). Unless other effective 
means are employed for the purpose, .the ends of electric 
power supply cords shall be so. wrapped or taped as to pre­
vent fraying of the braid. 

VI. COMPONENT APPARATUS AND WIRING. 

9. POWER TRANSFORMERS. 
(a) General. Power transformers11 shall be of the 

double wound type and of substantial design. All ma· 
terial used in the construction of the transforiuers, ex­
cept insulation, shall be non-ignitable. The amount of 
ignitable insulation shall be as small as practicable. 

(b) Insulation of Primary Windings. . The primary 
winding shall be effectively insulated from the core, the 
ease and the secondary windings. 

(c) Secondary Winding-Midtap Connection .· Where 
practicable the midtap of. the secondary .winding of the 
transformer, which supplies power to the rectifying de.-. 
"lee, shall be connected to the metal case or frame. If 
this tap be connected to frame through a resistor (suc!J 
as a bias resistor), or choke (such as for smoothing), it 
shall be of robust design so as to preclude any possibility . 
of accidentally breaking the circuit to frame . Should the 
tap be connected to frame through the field coil of the 
loudspeaker by means of an attachment plug which runs 
to the loudspeaker, the plug should be held in place or 
the apparatus fitted with an attachment plug to prevent 
access to live parts [see Clause 7, Protection of Live 
parts, Sub-clause (d) , Mn.ln Switches and Connectors.] 

10. CONDENSERS. 
(a) General. Condensers'" . shall be constructed and 

made of such materials that they will not c1'eate an undue 
fire hazard or be themselves injuriously affected by the 
highest temperature likely to be attained in normal use. 

(b) Condensers in Power Circuit. If a condenser be 
used in the power supply circuit of a power transformer, 
either it shall have a capacitance of not more than 0.025 
mfd:, or if it exceed that capacitance a double pole switch 
or suitable plug [Clause 7, Protection of Live Parts Sub­
clause (d)], shall be provided and connected so that in its 
"off" position all transformers and condensers used in the 
primary circuit will be dead. ' 

NOTE.-A tolerance of 20% will be allowed on the maximum 
condE)nser capacity specified in this Sub-clause. 

11. CUT-OUTS. If the apparatus is fitted with cut-outs 
in the electricity supply circuit, they shall be of an ap­
proved enclosed type, hut shall not be accessible until 
both poles of the supply mains are disconnected from the 
apparatus. 

12. WIRING. 
(a) Conductors for Interior Wiring. All conductors 

used for interior wiring shall be capable of withstanding 
the applied high voltage test specified.'" 

(b) External Devices. "Live" current-carrying devices 
external to the exterior case shall be suitably protected 
from mechanical injury during normal use. All flexible 
cords used for electrical connections between the appa­
ratus and these external devices shall be of the type 
specified in Clause 8, Connection to Supply Mains, of this 
Specification. 

(c) Cord-Grips. The terminal points of all wires and 
cables shall be relieved of strain by means of cord-grips 
or other approved means and the ends of the cords shall 
be so treated as to prevent fraying of the braid. 

13. EARTH AND AERIAL TERMINALS. 
(a) Earth Terminal-for ·Power Earthing. Exposed 

metal cases and/or frames shall be provided with a com­
mon "power earthing terminal" to enable the apparatus 
to be earthed in accordance with Rule 5, Power Earthing, 
of the S.A.A. Rules for the Installation of Ra.P.io Apparatus. 
Electro-Acoustic Apparatus and Combined Radio and 
Electro-Acoustic Apparatus (Code No. CC. 3). This ter· 
minal shall be mounted on, and metallically connected to. 
the main metal case or frame, and shall be metallically 
connected to all other exposed metal parts of the appa­
ratus; it shall be distinctly marked "EARTH" or "E." 

(b) Earth Terminal-for Radio Earthing . A "radio 
earthing terminal" may be fitted for the purpose of 
earthing to improve reception conditions. Such terminals 
shall comply with the conditions specified in paragraphs 
(i), (ii) and .(iii) of this Sub-clause. It shall be distinctly 
marked "RADIO EARTH" or "RE," and . 

(i) It shall have the exposed portion insulated in an 
approved manner; 

(ii) it shall be positively insulated" from the frame 
in an approved manner by a suitable bush or 
other effective means, and 

(iii) it shall be isolated" from the inner structure by 
an approved mica dielectric condenser of a capa­
city not exceeding 0.025 mfd. or by oth(lr ap· 
proved means. 

(c)Aerial Terminal. The "aerial terminal" shall com· 
ply with the conditions specified in Sub-clause (b), para­
graphs (i), {ii) and (iii) of this Clause. 

7 For test conditions of general case, see Clauses 17 to Zl, 
inclusive. 

8 For test conditions, see Clause 20, Condensers-High Voltag~ 
and Insulation Tests. 

9 For test conditions, see Clause 23, Operating Shaft Insu­
.latcrs-High Voltage Tests. 

"For test conditions, see Clause 21, Sub-clause (c) Head 
Telephone Transformers. 

u For test conditions, see Clause 18, Power Transformers-­
•rqsts. 

1• For test conditions, see Clam:e 20, Condensers-High Volt­
age and Insulation Tests. 

"For test conditions. see Cla.ue~ 32. • Innt~r Strncture-'-High 
Voltage Test. · 
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VII. TESTS. 
POWER UNIT. 

14. OUTPUT VOLTAGE. 
(a) D.C. Terminal Voltage to be Measured. A power 

unit, when constructed and supplied, in the form of a 
. separate unit, shall be tested to determine the D.C. ter­
minal output voltage at the maximum tapping when the 
rated full-load current is passing. 

(b) Method of Measuring Voltage. The voltage shall 
be determined by measurement with a D.C. voltmeter 
having a minimum resistance of 1,000 ohms per volt. 

(cY Output Voltage Tolerance. The output voltage 
shall not vary from that specified on the nameplate by 
more than plus or minus 5%. 

15 POWER CONSUMPTION. 
(a) Power Consumption Test Conditions. Apparatus 

shall be tested to determine its power consumption under 
normal operating conditions at the voltage and frequency 
of its power supply circuit rating. 

(b) Power Consumption Tolerance. The power con­
sumption shall not exceed that specified on the nameplate 
~y more than 10%. 

16. HEATING. 
(a) Heating Test Conditions. Heating tests shall be 

ID<tde at full load with the apnaratus connected for a 
rpedod of four hours to a source of supply, the voltage 
a'nd frequency of which correspond to those of the supply 
circuit rating of \he apparatus. 

(b) Permissible Temperature Rise. The maximum 
permissible temperature rise for any component part of 
~he apparatus, e.g. for the windings or core of a power 
transformer, when tested under .the conditions specified 
.in Sub-clause (a) of this Clause, .shall not exceed 55o C. 
(131o F.). The temperatme rise of windings shall be 
measured by increase of resistance method where prac­
ticable. 

(c) Maximum Temperature of Non-Ignitable Cases. ' The 
interior surfaces of non-ignitable cases when tested under 
the conditions specified in sub-clause (a) of this clause, 
shall not attain a temperature higher than S2o C. (180o F. 
approximately) . 

(d) Maximum Temperature of Ignitable Cases. The 
interior surfaces of ignitable cases, e.g. cabinets of wood, 

·when tested under the conditions specified in sub-clause 
. (a) of this clause, shall not attain a temperature higher 
than 74o C. (165o F. approximately). 

(e.) Ambient Temperature. For the tests specified in 
sub-clauses (b), (c) and (d) of this clause, it shall be as­
sumed that the air temperature may reach a value of 40o 

·C. (104o F. approximately). 
17. HIGH VOLTAGE TEST. 
(a) High Voltage Test Cond i~ .ions. The high voltage 

tests specified in Clauses 18 to 23, inclusive, shall be ap­
plied to the apparatus while it is still hot after the full­

. load temperature test of this Specification. 

(b) Test Voltage and Frequency. 
(i) A.C. High Voltage Test.-The A.C. high voltages 

specified for the tests shall be R.M.S. values, and 
the tests shall be made with alternating voltage 
of any convenient frequency between 25 cycles 
per second and twice the rated frequency of the 
apparatus being tested. but it is preferable to 
apply this test at the rated frequency of the 
apparatus being tested. The test voltage shall 
be of approximately sine wave form and during 
the application of the test the crest value, as 
would be determined by an approved method, 
shall not be more than 1.45 times the R.M.S. 
value. 

"For test conditions, see Clause, 19, Aerial and Radio Earth­
ing Terminals-High Yoltage Tests. 

"For test conditions, see Clause 19, Aerial and Radio Earth­
ing Terminals- High Voltage Tests . 

The R.M.S. Value of the applied voltage shall 
be measured by a suitable voltmeter connected 
to the output side of the testing transformer or 
by other approved method. 

(il) D.C. High Voltage Test.-The D.C. high voltages 
specified for the tests shall be measured with 
a D.C. voltmeter having a minimum resistance of 
of 1,000 ohms per volt . 

(c) Application of Pressure. The high voltage tests 
shall be commenced at a voltage of about one-third the 
test voltage and shall be increased to the full test voltage 
as rapidly as is consistent with its value being indicated 
by the measuring instrument. The test , voltage shall 
then be maintained for one minute, after which the test 
voltage shall be diminished rapidly to one-third of its full 
value befoi·e swit~hing off. 

HIGH VOLTAGE AND INSULATION RESISTANCE 
TESTS. 

18. POWER TRANSFORMERS-TESTS. 
(a) Primary Circuit High Voltage Test. An A.C. 

potential of twice the highest primary open circuit voltage 
plus 1,000. :Volts shall be applied between the power tr'ans­
former prilnary circuit and the secondary windings. This 
test shall be made: 

(i) with the· secondary windings, core, frame and 
electrostatic shield, if any, of the transformer 
connected together, and 

(ii) without altering any permanent connections in 
the primary circuit (supply circuit) of the power 
transforni.er, that is, connecting wires, cut-outs 
and clips; line filters, condensers, supply flex, 
plugs, sockets and adaptors, etc., shall be sub· 
jected to the potential specified. 

(b) Primary Circuit Insulation Resistance Test. The 
insulation resistance between the primary winding and all 
the secondary windings, when measured immediately after 
the above high voltage test [see Sub-clause (a) of this 
Clause] shall 110t be less than 20 megohms. The test 
shall be made' at 500 volts D.C., and all the secondary 
windings, core and frame shall be connected together. 

(c) Secondary Circuit High Voltage Test. An A.C. 
potential of twice the maximum open circuit voltage of 
the secondary winding giving the highest voltage, plus 
1,000 volts, shall be applied between each secondary wind· 
ing in turn and all other windings. If the highest voltage 
available is from a secondary winding having a mid-point 
effectually connected to frame, the test voltage shall be 
based on the open circuit voltage to frame. This test 
shall be made: 

(i) with all wii1dings-with the exception of the 
winding under test-connected to the core and 
frame and electrostatic shield, if any, of the 
transformer, 

( ii) without altering any permanent connections be­
tween the power transformer and the rectifying 
device, but this device shall be removed and any 
connections to the load circuit, not open cir­
cuited by its removal, shall be broken, and 

(iii) with the secondary windings not associated with 
the rectifying device, such as for heating ampli­
fying valve filaments, open circuited at the power 
transformer terminals. 

19. AERIAL AND RADIO EARTHING TERMINALS­
HIGH VOLTAGE T.ESTS. 

(a) Test of Aerial Terminal. An A.C. potential of 2,000 
volts shall be applied between the "aerial terminal," to­
gether with its associated isolating device, and the inner 
structure, the inner structure being metallically connected 
to the frame. 

(b) Radio Earthing Terminal. An A.C. potential of 
2,000 volts shall be applied between the "earthing ter­
minal" (for radio earthing), together with its associated 
isolating device and the inner structure, the inner struc· 
ture being metallically connected to the frame. 

J 

I 
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20. COND.e;NSERS-HIGH VOLTAGE AND INSULA­

TION TESTS. 

(a) High Voltage Test. A.D. C. potential of three times 
the highest voltage to which it is possible to subject them 
during the normal operation of the apparatus shall be 
applied across the terminals of con.d.ensers other than 
those covered in Clause 18, Sub-clause '(a), Clause 19, Sub­
clause (a) and Sub-clause (b) and Clause 21, Sub-clause 
(b). 

(b) Insulation Resistance of Condensers. The insula-
tion resistanee measured at 500 volts D.C. shall be as 
specified in paragraphs (i) and (ii) l)elow. 

(i) Insulation Between Terminals.-For condensers 
of cb,pacity values not exceeding 0.25 microfarad, 
the ·insulation resistance shail· be not less than 
1,000 megohms. 

For condensers of capacity values exceeding 
0.25 microfarad, the product of the insulation 
resistance in megohms and the capacity in micro­
farads shall not be less than -300. 

(ii) Insulation Between Terminals and Metal Case.­
The insulation resistance between the terminals 
of a condenser and its metal containing case 
shall be not less than 100 ·megohms. The ter· 
minals shall be short circuited when carrying out 
the test. 

NOTE.-The..above tests will not be required !or ~el!-sealln~r 
condensers of the electrolytic type. 

21 . AUDIO OUTPUT DEVICES-HIGH VOLTAGE 

AND INSULATION TESTS. 

· (a) Output .Transformers. An A.C. potential of at least 
four times the maximum D.C. plate voltage used on the 
output valve, but in no case less than 800 volts, shall be 
applied between the windings of output transformers used 
for loud spea·ker coupling. During the test the winding 
connected in the plate circuit of the valve shall be con­
nected to frame . 

(b) Output Condensers. 

(i) High Voltage Test.-A D.C. potential of at least 
four· times the maximum D.C. plate voltage used 
on the output valve, but in no case less than 800 
volts, shall be applied across the terminals of 
output condensers used for loud-speaker coup­
ling. 

(ii) Insulation Resistance Test.-The insulation re­
sistance of output cond-ensers shall comply with 
the values specified in Clause 20, Sub-clause (b), 
paragraphs (i) and (ii). 

(c) Head Teleph one Transformers. An A.C. potential 
of 2 000 volts shall be applied between the windings of 
head telephone isolating transformers, the primary wind­
ings being connected to frame. 

22. INNER STRUCTURE-HIGH VOLTAGE TESTS. 

All live parts of the inner structure not covered in Clauses 
18, · 19, 20 and . 21 shall be tested and the insulation a~d 
spacing shall be capable of withstanding a D.C. ?ote~tlal 
equal to three times the highest voltage to whlCh 1t is 
possible to subject any of the circuits of ·parts in normal 
use. Apart from disconnecting resistors, condensers, etc., 
connected acro.ss the points under test, the .. test shall be 
made without altering any permanent connections in the 
circuits. ., 

23. OPERATING SHAFT INSULATO,RS-HIGH VOLT­
AGE TESTS. An A.C. potential of 2,000 volts shall be 
applied between operating shafts and frame of alJparatus 
of the transformerless type [Clause 7, Sub-clause (f)]. 
During the test the inner structure shall be connected to 
the frame. 

24. LINE ·FILTERS AND SIMILAR APPARATUS­

HIGH VOLTAGE TESTS. 

(a) Appar~tus for Connection to A.G. Mains. An A.C. 
potential of twice the supply voltage plus 1,000 volts shall 
be applied between : · 

(i) Eflch line terminal in turn and the met;j,l enclos­
ing case, if any. 

(ii) Each line terminal in turn and the earth·. terminal 
of the filter . 

(iii) The earth terminal of the filter and the metal 
enclosing case, if any. 

(b) Apparatus for Connection to D.C. · Mains. A D. G. 
potential of twice the supply voltage plus 1,000 volts shall 
be applies! between the points specified in Sub-clause (a), 
paragraphs (i) , (ii) and (ill), of thil! Clause. 

SPECIAL NOTE. 
In addition to the above Code, the attention of· readers 

is drawn to the following Rule from the "S.A.A. Wiring 
Rules-Code CC1.":-

453 RADIO RECEIVING INSTALLATIONS. 

(a) General. Every radio receiving installat~on shall 
comply with the provisions of the S.A.A. Radio Code (No . 
CC.3). In addition, where the apparat.us depends for its 
operation on the use of energy derived from public or 
private electric power mains, such apparatus shall be in­
stalled in the manner provided in these Rules and the fol-
lowing. · 

(b)Connection. Electricity from supply mains or' pri· 
vate generating plant shall be conveyed to radio receiving 
sets only through permanent wiring or through a proper 
authorised outlet, such as a plug and socket or other'' con­
necting device. 

(c) Isolation of Parts from Supply ~ains. -Every ex­
posed part (including earth connections, aerial .connection 
and connections to external speakers, batteries, etc.) shall 
be completely isolated by suitable. insulation, condensers 
or transformers, from the supply mains. 
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PLASTI£ ·MATERIALS AND 'MOULDINGS 
This is well termed the day of creative chemistry. It has given us many new and better m:aterials 
without which modern industry and our present-day standards of living would be impossible. 
Among such new and better materials, all products of 

chemical'· research are vulcanised rubber, coal-tar dyes, 
celluloid, commercial aluminium and its alloys, carborun­
dum, stainless steel, rayon, cellophane, and phenol resinoid 
plastics. The latter are the basic .materials which have 
made , possible the development . of the modern plastic 
moulding industry. 

Phenol resinoid plastics constitute an American achieve­
ment. They were invented in 1907 by: Dr. L. H. Baekeland, 
after exhaustive research. Doctor Baekeland gave the 
world an entirely new substance, phenol resinoid, which 
has found . extensive use in nearly every field of industry. 
It is a significant fact that those who were the first to take 
advantage of the distinctive qualities of the new plastic 
materials based on this ne\v substance, are to-day among 
the largest users of these materials. 

Plastic Materials in Industry. 
Plastic moulded' materials .find application in such widely 

divergent uses as jewellery and dentures. dash pots and 
grinding wheels, pump valves and timing gears, refrig­
erator breaker strips, and condenser explosion chambers, 
door knobs, and wall panelling, low-loss radio insulation 
and radio cabinets, carbon brushes and switchboard in­
sulation, gear shift knobs and distributor heads, lighting 
insulation and lamp-basing cements, chemically resistant 
lacquers and water resistant flexible coatings for fabrics . . 

Long before listeners had heard the term radio, plastic 
materials were aid ing the commercial producers of radio 
broadcasting's parent, wireless telegraphy. When commer­
eial wireless was being installed on ships and shore 
stations, plastic moulded and laminated were component 
parts of these sets. An advertisement of 1915 featured a 
large commercial set equipped with a laminated panel. 

Following· the first experimental 'phone transmissions, 
the first commercially manufactured receiving sets for 
the home made their debut. Many of these sets were of 
the type where the components were assembled on a 
board. Practically all of these sets used plastic moulded 
parts. At the same time amateurs were requiring head­
phones, tube sockets, coil forms and numerous other parts 
made of plastic materials for their own "hook-ups." 
Moulded dials, : three inches in diameter, were · selling for 
over five shillings a piece. With the demand far 'exceed· 
ing the supply, radio started to grow up. About 1924, 
sets in wooden cabinets appeared on the market, adding 
hand:soniely finished front panels of laminated plastic 
material to ' the already established uses of the material. 

Head sets gave way to horns, some of which were mould­
ed. A host of new uses developed for plastic materials­
static eliminators, lightning arrestors and inside aerial 
frames. 

Almost overnight radio .became an industry of national 
importance. In. two years this howling, whistling era gave 
way to organised broadcasting. The number of stations 
was increased in the broadcast band-and some began to 
operate on higher power. To match this progress, the 
manufacturer of the receiving set, brought forth electric­
ally operated receivers. The "furniture period" followed 
almost immediately, with consoles, highboys, a1~d lowboys, 
concealing all opemting parts except the dials and knobs. 

With the successive steps of refinement in the receiving 
mechanisill and radio cabinet, new uses for plastic 
materials were developed. Laminated translucent materials 
for illuminated dials, base plates for the new metal tubes, 
tuning !mobs of coloured ·materials to match the wood 
cabinets, and finely-nwulded cabinets for the smaller sized 
sets are typical of improvements of uie past few years. 

A review of industries utilising .. plastic materials in 
many forms would not be couiplete without. specific men­
tion of the application .of these materials in the telephone, 
which is so important in the 'conduct of the world's busi-
nesL . 

An industry serving millions of telephone subscribers 

must select its materiais with care, for faihire of a single 
part might cripple the carefully built up system. Plastic 
material has been used for the entire "Shell"-handle, 
mouth and earpieces-of the popular handset telephone. 

And back of the maize of equipment in every telephonfe 
exchange plastic materials are employed in dozens of 
places-in grasshopper fuses, relaying insulators, arma­
tures, dividers, sender. finders, selectors, as insulators for 
the cams of sequence. switches and for pulse machine 
drums. 

A visit to a modern automatic exchange leaves one 
spellbound with the marvel of its niechanical efficiency. 

Row after row of compact machines record by their 
almost inaudible "click" the connections that enable the 
city to expedite the transaction of its daily affairs. A 
handful of operators-plus the material of which the 
equipment is constructed-is responsible for the con­
tinuous performance of these machines. 

Plastics for Packaging. 
The potentialities of plastic materials in the packaging 

field ·are treniendous. 
Development can only come through the wide pl'opaga­

tion: of knowledge regarding synthetic plastics, and it is 
too often overlooked that the potential buyer may be 
quite unaware of developments• or fail to realise their 
application to his own business. 

Plastic moulded packages, in addition to their attractive 
appearance, are tough and strong, and they do not cor­
rode, rust or affect the contents. 

Distinctive colours and patterns innumerable are pos­
sible, and any symbol or trade name can be indelibly 
moulded in the container. Thus a manufacturer is able 
to maintain individuality of design and colour for his pro· 
ducts by the use of plastic mouldings. 

Some of the more important points which must be 
looked for by the manufacturer of beauty requisites who 
is contemplating new packaging materials are:-

1. General effectiveness and modernity of appearance. 
2. Its ability to conform with preconceived colour 

schemes. 
3. Light weight and unbreakab111ty. 
4. Ease of working into stylish containers . 
5. Absolute chemical inertness (resistance to alkalis. 

etc.) 
6. Commercial practicability, as regards price, in com­

parison with that of other materials. 
Moulded products have an excellent claim to fulfilling 

each and every one of these requirements to an eminently 
satisfactory degree. In regard to variety of colour, for 
example, moulded plastics have no rival, the modern 
urea-formaldehyde resins constituting a very. marked ad· 
vance in gaiety of hue and texture on their dull and some­
what greasy looking predecessors. 

Then again, plastic containers are light, thin, and of a 
clean, almost classic elegance of design. 

Designing to Sell. 
In the battle for the consumers' £ s. d., an increasing 

number of manufacturers have turned the spotlight on 
their own products, with the hope of discovering some 
new and salient salespoi,nts, either through added operat­
ing features, or improved design. 

Under the pressure of keen competition and in an an en· 
deavour to reduce cost, many have been forced to curtail 
their selling efforts. Thus the product itself is being 
relied on to carry a greater portion of the sales burden. 
As in .all movements of this kind, there are obstacles to 
overcome, perhaps one of the greatest impediments to 
change. is "Tradition"; the tendency to adhere strictly to 
"Standard Practice," doing something in an habitual way 
just because experience up to this time has shown it to 
be effective and economical. But the world does riot 
stand still, and change is the order of the day. 
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FERGUSON'S 

NESTORITE 
BRITISH MADE MOULDING POWDERS 

Progress has always been the 

keynote of the house of Fer­

guson in the distinctive service 

given to the moulding industry 

... Progress in new forms of 

colouring, special grades of 

powder . . to say nothing of 

the specialised co-operation of 

a firm that makes powders only. 

Helpful advice is cheerfully 

. and a keen interest 

m any special problems 

gtven 

taken 

... Full stocks are available in 

Australia as an additional con­

venience ... Prompt delivery is 

made by Ferguson's factory of 

indent requirements. 

MANUFACTURED BY JAS. FERGUSON & SONS LTD., OF 

MERTON ABBEY, LONDON, WHOSE SOLE AGENTS ARE 

A. S. HARRISON & CO. PTY. LTD., 85 CLARENCE ST. 

SYDNEY Phone B 6541-2 & 3 
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PLASTIC MATERIALS AND MOULDING­

(Cominued). 

Although standardisation has its place for such things 
as gears and materials, there is many a manufacturer of 
a venerable line of merchandise who could revive sales by 
revamping his products. The problem now is not one 
of mere -· q~antit;y, it is a ,question of how"_to produce .a 
quality product at a rela:tively row priCe: -The engineer, 
the plant manager, and .other executives. who are respon­
sible for the conversion of materials into a finished pro­
duct should &>nsider the sales features· above everything 
else. One of the most important selling factors is design. 
When the consumer has the choice of a number of articles. 
whethilr it be au electric toaster, a water-cooler or a radio 
receiver, he selects a design. A good design sells the 
goodr;, and brings the price. 

The manufacturer of an instrument used in the home 
re-designed his product and placed it in an attractive 
plastic-moulded case. His sales in 1933 were 43 per cent. 
above those of 1932, and 90 per cent. above 1931, and in 
l!l34 th.e sales broke all records. The public's apprecia­
tion for good design has been greatly underestimated. 
There is ample evidence that they are 'influenced by style 
changes, and although they may not be in a position to 
initiate these changes, they show by the release ot· with­
holding of their hard-earned money, whether they like it 
or not. An article may be made of the finest material, 
and !Je reasonably priced, it may be brilliantly advertised, 
but if it lacks pleasing proportion, symmetry and individu­
ality, it will be hard to sell at a satisfactory profit. Now 
more than ever before, the public is seeking articles made 
from better materials . They are "fed-up" with inferior 
goods, and, above all , they want !Jetter workmanship and 
better design. 

Superior Properties. 

Not only are moulded products exceptional in their 
strength, hardness, and electrical properties , !Jut they are 
also highly resistant to heat. The woodflour-filled pro­
duets, for instance, withstand for hours, without distortion 
or charring, temperatures Ull to 150 deg. C. (320 deg. F.) 
The tensile and impact strengths of certain of the mineral­
filled products are unaffected for short periods hy tem­
peratures up to 235 de g. C. < 455 deg. F.) Again, not only 
are these products highly resistant to water, but also to 
oil. to the c'ommon solvents, to mild alkalies, and to 
organic <Jnd dilute mineral acids. They are disintegrated, 
on the other hand, by strong sulphuric or nitric acid, o·r 
strong alkalies. 

The electrical industry early recognised the value of 
plastic. products as the solution to numerous insulation 
problems. 

'rhe automotive industry selected plastic moulded 
material for ignition parts, not alone for its good electrical 
properties, but because of its high resistance to heat, water 
and oils. and the accuracy and economy with which it 
can he fa hl'icatecl. 

These characteristics have long been sought in struc­
tural litaterials generally; thus it is that we find moulded 
produ~ts widely employed for purely mechanical pt!rposes, 
replacmg metals, woods, and a number of other natural 
materials. The high impact materials are especially 
adapted for parts which must withstand rough handling, 
such as golf eluh heads, handles and ledger covers. 

Because of th.eir high corrosion resistance, these 
materials are also used fQJ' parts of apparatus in the 
chemical industry, such as ntr)u!ded fittings for pipe Jines 

conveying acids that would a Hack and destroy iron or 
hl'ans. 

It is this unique combination of superior properties that 
accounts for the many and varied ways in whieh moulded 
products are rendering valua hie service. 

The Moulding Materials. 

Plastic moulding materials are prepared from primary 
phenol resinoid and various so-called filling agents. Tlw 
all important ingredient is the resinoid itself, which im­
parts ro the moulding materials the property of quickly 
hardening in the heat which first renders them plastic, 
and which, as bonding and surfacing substance, imparts 
to the moulded products most of their distinctive proper­
ties. 

The use of the filling materials, which include wood­
flour, asbestos, fabric, paper is for the added value given 
by the special properties of these materials-better 
moulding qualities, greater toughness and strength, and, 
in the case of minera1 fillers, an increased degree of 
water and heat-resistance. In every case the hardened 
phenol resinoid remains unchanged in its many superior 
properties. 

Moulding materials are supplied to the trade ready for 
use. There are two different forms, fine powder, and 
coarse grain powder or "flake." Frequently fine powder 
is compressed in a "ta bletting" machine into pellets and 
thus saves time in measuring or weighing out the powder 
and in charging multiple cavity moulds. Each o.f the 
materials is supplied in a variety of flows and hardening 
characteristics which adapt them to practically any con­
ditions encountered in production. 
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Specialisin;;- • •• • . 
an who I esa le sup pI i es of raw . materials 
RADIO & ELECTRICAL MANUFACTURERS 

for 
and 

REPRESENTING: 

; -· 
•. 

World famous manufacturing organisations who are recog­
nised leaders. Prominent among these are the following:-

ACHESON GRAPHITE CORPN. 
Graphite, Powder, Rod, Slab, Fur-­
nace Electrodes, Graphite Greases, 

. etc. 
BAKELITE LTD. 

Bakelite Moulding Material, Resin, 
Sheet, Rods, Tubes , Gear Material, 
Punching Stock, etc. 

BELDEN MFG. CO. 
Hook Up Wires, .Winding Wires (in ­
cluding Litz), Aero, Auto, T ransmis­
sion Ca81es, etc. 

BRITISH DRIVER HARRIS LTD. 
Resistance, Heating Wires and Rib ­
bons. 

B. S. & W. WHITELY LTD. 
Elephantide Presspahn, etc. 

CONTINENTAL DIAMOND FIBRE CO. 
Vulcanised Fibre Sheet, Rods and 
Tubes, Leatheroid. 

LE CARBONE 
Carbon, Brushes, Slabs, Rods. 

MICANITE INSULATORS CO., LTD. 
Empire Silk, Paper, Cloth, etc., 
Micanite Sheet-Commutator, Flex­
ible, Moulding. Tube-both square 
and round. 

MORGANITE STACKPOLE 
Potentiometers, etc. 
The latest development 1n trouble 
f r e e potentiometers. Nois'eless, 
Changeless, Revolutionary. 

And others. New lines continual(y being added 
WE OFFER A COMPREHENSIVE STOCK OF MATERIALS WHICH MEETS THE 
REQUIREMENTS OF THE LATEST DEVELOPMENTS IN THE TRADE. 

0. D. o~BRI~EN [Sydney] 
'Phones: BWI305 (6 lines) 
Telegrams and Cables: "BELDAS," Sydney. 

dnd at 
37-39 PITT STREET, SYDNEY. 

654-664 BOURKE STREET, MELBOURNE. 'Phone Cent. 2179. 
Queensland Representative: W. E. PETERMAN, 160 Edward St., Brisbane. 'Phone B 2088. 
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PLASTIC MATERIALS AND MOULDINGS 
(Continued). 

The Moulding Processes 
Apart from the actual materials employed, there are 

two other factors which play an important part in plastic 
moulding processes. These are the moulds themselves 
and the presses used, and a few words .concerning each 
should be of interest before describing the actual pro­
cesses involved in the production of plastic mouldings. 

Moul4s. 
Moulds are forms or matrices for shaping the plastic 

moulding material. They are made with single or mul­
tiple cavities, according to the size and shape of the piece 
to be produced. 

Moulds are made of steel. Steel is the only satisfactory 
material for mould construction. Bronze or brass moulds 
are occasionally used for experimental pieces. but fot· 
production work there is nothing that takes the place of 
steel. · 

Moulds, · whether made of tool steel or special steels 
developed for the plastic industry, are hardened, ground 
and polished, the higher the polish the better the lustre 
on the finished piece. 

The Presses. 
Presses are of two general Classes, hydraulic and 

mechanical. Of each class there two types, the "hot 
plate" and the "semi-automatic." Removable or hand 
moulds are used in presses of the "hot plate" type, and 
the moulds are invariably bolted to the platens in the 
case of the "semi-automatic." The platens of the presses 
are heated by means of electricity or steam and in some 
cases by gas. In practice the hot moulds are charged 
with a predetermined volume of moulding powder; the 
mould is closed and subjected simultaneously to heat and 
pressure. A pressure of up to 2 tons per square inch is 
applied for 5 or 6 minutes or such time depending on the 
thickness of the section of the moulding and the shape 
and the size of the article being manufactured, and is 
determined largely by experience. The moulded pieces 
are then ejected hot and left to cool. Occasionally, when 
an exceptionally fine surface finish or a "close tolerance" 
is desired, the moulds are removed directly from the hot 
press to a chilling press for rapid cooling. They are then 
taken to the work bench to be unloaded and recharged. 

There are two different designs of semi-automatic 
presses, designated, respectively, as "Tilting Head," and 
"Retracting Ram" presses. ·while varying more or less 
in design they are alike in the respect that the moulds 
can be clamped rigidly in place and do not have to be 
handled by the operator. The moulds for presses of this 
type are made with channels throu-gh which steam or cold 
water may be circulated alternatively. The moulded 
pieces are automatically ejected with the opening of the 
press. 

The dwice of press to be employed is determined largely 
by the size and shape of the pieces to be moulded, and 
the number of pieces required. · 

The Proc'ess. 
The material is loaded into the hot mould in definite 

quantities, either in loose granular form or as compacted 
pellets; the mould is then placed between the heated 
platens of a hydraulic press and pressure applied. The 
moulding material beeomes plastic: ("fluxes") ;tt. a tem­
perature of approximately 375 deg. 1~. and the applied 
pressure forces the plastic material into the remotest 
corners of the mould. It is thus possible to obtain an 
infinite variety of shapes by the moulding operation. 

Because of the plastic condition of the mouldilig 
material when it is in this state of flux, a thin film of 
fluid resin is always brought to the surface of the moulded 
piece and it is in part due to this that the finished product 
reproduces with exact fidelity the surface of the moul(l. 

IV'hile the first effect of tile heat used in mauldin~ as 
above described, is to soften or flux the material, it in­
duces l:!t the same time a "non-returnable" chemical 
change whiCh hardens it at a rate depending upon the 
size and shape of the · piece and the temperature used. 
The "non-returnable" change simply means that once 
the resin in a moulding has set hard it cannot by sub­
sequent heat and pressure be converted into another 
moulding. 

·when this change has been completed, the moulding is 
finished, and the product cannot again be softened or 
fluxed by heat. 

It is exceedingly important that this softening and sub­
sequent hardening by heat be thoroughly understood by 
the opE!rat01:. The improper co-relation between the 
applicat-ion of heat and pressure is responsible for more 
spoiled work than any other one factor. 

Machining. 
l<~or machining moulded products diamond cutters give 

the best results. "Stellite" ;and .chrome-tungsten-steel 
alloy cutters also give good service. 

Tools for maehining should be similar to those used for 
working brass. These permit a scraping action rather 
than a cutting action and are better than tools designed 
for machining steel. 

Several manufacturers are now making drills especially 
designed for drilling moulded parts. These drills are 
made with an extra clearance on the edge of the flutes, 
to reduce friction and prevent overheating. A drill speed 
of 3,000 r.p.m. should be used for small diaineters. 

It is well to determine the number of holes that can 
be drilled in moulded pieces of a given type before the 
drill becomes dull. Instructions can then be given the 
operator to change drills at this point. A void excessive 
pressure when forcing the drill into the material, as this 
tends to heat the drill and destroy the cutting edge. 

Such approved machining practice prevents rejects and 
greatly increases the life of the tools. 

Special Materials. 
Uncommonly exacting service conditions have called 

forth special materials to meet them. 
Thus there have been developed materials of exceptional 

water-resistance. Discs moulded from one of these 
materials, after immersion in water for a year, show a 
diameter increase of less than O.OOlin. per inch and no 
surface effect. In boiling water fo1· a year the increase 
is only about 0.003in. per inch, and the surface effect 
very slight. 

Still another type of material shows only slight surface 
effect from immersion for twenty-four hours in boiling 
5 per cent. caustic soda solution. 

A special material of the mineral-filled type has been 
developed for use in moulded ash trays. Here there is 
exceptional heat resistance at the surface of the moulded 
tray. Such trays do not blister. 

There is a "low loss" material especially useful in radio 
condensers, coil forms and housings. It has a low power 
factor (_audio 1.6 per cent., radio 0. 75 per cent.) which 
suffers little change after a day's immersion in water. This 
material has a high volume resistivity (about 10• megohms 
per cubic centimetre) which drops off much less with rise 
in temperature than in the case of ordinary materials. 

A speeial material developed for magneto insulation is 
finding use in aircraft ignition, where a material of hi"h 
insulation resistance, high dielectric: strength, and i~I ­
pro':ed resistance to carbonisation under a low amperage 
arc IS necessary. IV'hen moulded this material is less rigid 
than the regular materials. It has been found of advan­
tage for use when moulding a relatively thin wall of ma­
terial around a large metal insert. 

Of interest is a special material which has marked 
opacity to the X-ray, and which finds use in the manu­
facture of X-ray shields. 
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PLASTIC MATERIALS AND MOULDINGS 
(Continued). 

Standard Tests. 
Engineers have long recognised the need of standard 

-methods for testing moulded products. Without agree­
ment on methods, agreement in results is not to be ex­
pected. 

It is well known, for instance, that, depending upon the 
method employed in making the test, a wide range of 
values may be obtained for the dielectric strength of any 
material. For one thing the voltage required to break 
down a g iven material is not proportional to the thickness. 
vVith moulded products it varies approximately as the 
square root of the thickness. It would be entirely incor­
rect, therefore, to assume that by doubling the thickness 
of a piece of insulation, the breakdown voltage wotild also 
be doubled. Conversely, it would not be proportionately 
reduced if the thickness were cut to one-half. The thick­
ness of the piece tested is therefore a highly important 
factor and should always be stated when giving figures 
for dielectric strength. Also, the shape of the electrodes 
used and the rate at whieh the applied voltage is increased 
materially affect the value obtained. 

Similarly the values obtained for other electrical pro­
perties depend on the conditions of test. 

So also with mechanical tests; such, for instance, as 
the impact or shock-resistance test. This may be defined 
as the energy in foot pounds required to break a specimen 
having a cross-section an inch square; that is a square 
that measures an inch on a side, not a square inch of any 
shape of section. 

To meet the need for methods of testing that would be 
acceptable to engineers and manufacturers generally, the 
American Society for Testing Materials some years ago 
appointed a committee known as "Committee D-9" com­
posed of engineers from some of the leading electrical 
companies and the manufacturers of insuiating materials, 
for the purpose of working out standardised methods for 
such tests. 

As a result of the intelligent labours of this committee, 
"A.S.T.M." standards are to-day accepted generally in the 
electrical world. 

Progress of Plastics in Australia. 
The technique of moulding plastic materials has been 

developed in Australia in the comparatively short period 
of eleven year,s. . The earliest mouldings, comprising 
electrical componenta and ash trays, were limited in size 
by the capacity of the presses available at that time, 
by the lack of experience on the part of the moulders 
and by the li~itations of the early materials. These 
mouldings, however, rapidly became popular because of 
their unusual combination of physical properties, and, on 
account of their ease of manufacture, adaptability, pleas­
ing finish and·· comparatively low cost. It was natural 
that the development of large mouldings should have been 
one of steady evolution. As moulders developed their 
art, larger and more complicated mouldings were pro­
duced, but time was required in which to obtain the neces­
sary experience to evolve the large mouldings that are 
produced to-day. 

That Australian plastic moulders have profited by their 
experience, ~s. amply demonstrated by the following outline 
list of products being moulded in Australia to-day:- · 
Radio cabinets, radio valve bases, radio knobs, radio escut­
cheons, valve sockets, volume control covers, and numer­
ous other radio components telephone sets; lavatory seats; . 
door handles; furniture handles and fittings; fishing reels; ·· 
bottle caps; condenser cases; cigarette containers; ash , 
trays; ink stands; cosmetic containers for face powders; 
soaps, lip salve, etc.; table lamps; cups; saucers; plates, 
jugs; salt and pepper shakers; tumblers; flower pots; 
golf clubs; domino sets; toilet roll holders; electrical 
switches, adaptors, and other electrical apparatus too 
numerous to mention. 

This list is, to say the least impressive, and, when one 
further considers that the bulk of the equipment used is 
Autralian-designed and built, it is farily obvious that the 
plastic mouldjng industry is an important factor in Aus­
tralia's industrial structure. 

FREQUENTITE 
THE SUPERIOR BRITISH· CERAMIC 

~ ONSEQUENT to the recent introduction of FREQUENTITE to the Australian Trade, 
~ leading manufacturers are using this proved and excellent Ceramic low loss porcelain 
moulding in increasingly large quantities. 

A very considerable volume of orders are now being regularly received and cabled to 
British Manufacturers (particularly on account of radio equipment supplies) FREQUEN­
TITE has proved the ideal low loss Ceramic for I.F. Short Wave Trimmer and Padding 
Condenser Bases. 

FREQUENTITE also furnished a solution of the problem confronting the Trades as 
a result of the introduction of Restriction of Foreign supplies and the possibility of rever­
ston to less efficient mouldings. 

IT IS BRITISH AND RELIABLE. 

Manufactured m England by 

STEATITE & PORCELAIN PRODUCTS LTD. 
STROUPORT - ON - SEVERN, 

WORCESTERSHIRE, ENGLAND. 

Sole Australian Representatives: 
ASSOCIATED ENGINEERING &. CABLES, PTY., 
562 Bourke Street, 
MELBOURNE. 
Telephone Central 650616507. 

LTD., 
352 Kent Street, 
SYDNEY. 
Telephones: MJ4264 

MA4906. 



. A rocket hiazes across the midnight sky in a brief burst of glory-and- -poof-it's gone- ancl 
Jnst as qm?kly-the sudde1~ caugh_t interest of theobserver. "OUT OF SIGHT- OUT OF MIN.v.· · 

Now-m a modern radiO receiVer most of the all-important components are tucked away 'neath 
the ch::ssis-"OUT OF SIGHT" and ... for the most part . . . "OUT OF MIN.D " after having once 

been mstalled. · ' 
. They must function with unvarying action, otherwise the operation of the receiver is im-

pan·ed. · 
Just s_uch a component is the mica moulded condenser. Its duties demand that the quality of 

the matena!s used in construction be of the highest procurable ... the selection o'f the mica 
the "stacking" toge~her ~o ensure th_at the MARKED CAPACITY BE RET AIN.ED IN.DEFI~ 
N.ITEL Y, so that havmg once become an mtegral part of the receiver they may be regarded as 
. OUT OF SIGHT AJ\[D OUT OF MIN.D." .. 

•ro manufacture mica-moulded condensers to such a high degree of efficiency the krwwl<'dg , 
of exper_ts is demanded. "Simplex" e11gineers ARE experts . . . they specialise on the produ;tio~ 
of on~ l~ne and nothing else, hence the name "Simplex" on a condenser is your · guarantee of 
supenonty. · 

"Simplex" condensers are moulded into cases from the 
h i~h«:~~ quality Ba~el ite. _M ax imum efficiency is thereby 
butlt mto every un1t, makmg for better insulation · resist­
ance and low frequency loss characteristics. 

Every condenser must pass voltage tests of 1000 volts 
A.C. and 1000 volts D.C. before leaving the factory. · 

I! I! Fa 'Your e d b,y Famous Factor i e s" 

SIMPLEX CONDENSERS 
Manufactured by 

SIMPLEX PRODUCTS PT Y. LIMITED 
716 PARRAMATTA ROAD, PETERSHAM, N.S.W. 

' Phone L M5615. 
Agents All States. 
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AUSTRALIAN WIRELESs~~ 
COMMUNICATIONS 

T HE gt·eater number of the wireless communication 
services now in operation and the many wireless 
achievements to-day regarded as commonplace, were, 

25 years ago, either unthought of ot· were regarded as 
being outside the .realm of practicability. 

Vlhile geographical frontiers have shrunk with the an­
nihilation of distance, the boundaries of wireless science 
are now wider than ever. Each discovery but opens the 
gateway to greater attainments. As each ideal set by 
A.\V.A. is realised. another-larger and more expansive­
takes its place. The outstanding progress of Amalga­
ma terl wireless an1J its leadership in A nstra lin. wireless 
communication services is due in a large measure to the 
foresight., ability, anll reSC'flrch work of Sir Ernest FisJ.;, 
Chairman of A.\V.A. 

The principal wireless communication services of Aus­
tralia which operated by A.\V.A. may be classified as 
under: -

1. The Beam 'Wireless Service to Great Britain. the Con­
tinent of Europe. North and South America, and other 
parts of the world. 

2. The Beam Wireless Picturegram Service to Great 
Britain and the Continent. 

3. Wireless services to Papua, New Guinea, and Fiji. 
4. \Vireless services to sh!ps. 
5. Aircraft wireless services. 

Beam Wireless. 
The most important of Australia's overseas radio com­

munications is the Beam \Vireless Service. opened In 1927, 
between Australia and Great Britain, the Continent of 
Europe, and North and South America. It is the longest 
direct wireless telegraph service in the world. 

Some indication of the magnitude of the Beam 'Wit·eless 
Service in relation to the business and social life of the 
community may be gua_ged from the fact that over 106,000,-
000 words have been handled by the Service since its open­
ing. The establishment of the Beam made it possible to 
effect a decrease in the telegraphic rates between Aus­
tralia and the outside world. 

A great deal of experimental work in trans-ocean com­
munications was carried out by Sir Ernest Fisk, Chairman 
of A.W.A., during the years preceding the opening of a 
commercial service. In Septembei· 22, 1918, Sir· Ernest, in 
furthering his advocacy of a direct wireless service, re­
ceived in Australia the first direct wireless message trans­
mitted from England. 

So successful was the Beam Wireless Service between 
Australia and Great Britain that a year later a similar 
service between Australi.a and Canada, serving North and 
South America, was opened. 

The work of establishing the Beam was carried out 
under the supervision of Sir Ernest who, for more 
than a decade, had not only visualised direct trans-ocean 
wireless communication between Australia and Great Bri­
tain, and Australia and the other Dominions, but had con­
sistently advocated and demonstrated the technical means 
and methods by which it could be carried out. To-day, Sir 
Ernest has the satisfaction of seeing his cherished idea of 
a direct wireless service operating with br!lliant success. 

Beam Wireless Stations. 
The Beam 'l'ransmltting centre in Australia is located 

at Fiskville close to Balian about fifty miles west of Mel­
bourne. There are three sets of transmitters. One is used 
for messages to Lqndon, whence they are distribt1ted 
throughout the United Kingdom and Europe. 

A second transmitting set communicates with Montreal 
in Cauda, The third transmitter is used for the wireless 

despatch of pictures to either London or Montreal. It 
can also be used if occasion arises as a direct telegraph 
or telephone to London or Montreal. 

Rockbank, about 18 miles from Melboume. is the receiv­
ing centre for incoming Beam wireless messages. Both 
the transmitting and receiving stations are connected by 
special telegraph lines with the Beam wireless offices in 
Melbourne and Sydney. 

Messages from Sydney and Melbourne city areas in­
tended for transmission a broad are usually lodged at the 
Beam offices of Amalgamated ·wireless in Sydney o1· Mel · 
bourne. or they are collected in the eity by Ream mPs­
sengers if the sender advises the Beam office. 

Beam messages from other pans of Australia are lod!';ce<l 
at any telegraph office. whence they are despatched over 
the telegraph lines and delivered to the Beam office in 
either Sydney Ol' Melbourne. The constantly incoming 
stream of messages is h(\nded over to expert telegraphist3 
who sit befm·e machines resembling typewriters and 
quickly translate the words into Morse code perforations 
on paper tape. The tape is then fed through a small 
instrument which causes the world impulses to be conveyed 
by means of the speeial telegraph lines to the transmitters 
at Fiskville. The time of travel between Australia and 
England is a mere fraction (about 1/18th) of a second. 
the words being- received in Great Britain as rapidly as 
they are passed through the Fiskville transmitters. From 
the British receiving station at Skegness they pass auto­
matically over special lines to the overseas rece1vmg 
centre of Cable and Wireless Ltd. in the heart of London. 
where they are reproduced in Morse code characters 011 

a tape from which they are transcribed by a telegraphist 
upon a typejVriter. Thus the message is ready for delivery 

It will be seen that in the whole operation only two men 
are directly ~oncerned, one being the telegraphist who pre­
pares the tape for the transmitter and the other the tele­
graphist who reads the Morse tape record at the receiving 
end. All other phases in the transmission and reception 
of Beam wireless messages are entirely automatic. 

Beam to Canada. 
The service between Australia and Canada is practically 

identical with that between Australia and Great Britain. 
The rate at which messages are transmitted is limitel! 

only by the mechanical restrictions of the automatic in­
struments used. A speed of about 180 or 200 words a 
minute is generally maintained, although 250 or more 
words can be achieved when necessary. Thus with Syd­
ney and Melbourne both working, up to 500 words a 
minute may be leaving Australia. Or, to put it another 
way, the transmission methods used on the Beam may · 
represent approximately the simultaneous work of seven 
expert telegraphists at Sydney and seven at Melbourne 
at a good average manual rate of operating. 

Amalgamated Wireless should be proud of the fact that 
the whole of the staff necessary to inaugurate and main· 
tain the highly technical and intricate Beam wireless 
stations and high speed telegraph controlling offices were 
recruited in Australia, and the faith of those in charge of 
the great enterprise has been justified by its success. 

Beam Wireless Picturegram Service. 
By the establishment of the Beam Wireless Picturegralll 

Service, on October 16. 1934, A.W.A. pioneered still an­
other modern wireless service. Pictures, photos, draw­
ings, fashion plates, cheques, finger-prints, and documents 
<Jf any character, can now be transmitted and received 
by wireless between Australia an<l Great Britain, and 
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Australia and North America. The service has proved 
particularly useful to newspaper proprietors, enabling 
the pictorial reproduction of events on the other side of the 
world to be published in Australia almost simultaneously 
with their publication in London and New York. It is also 
being extensively utilised by commercial and financial 
houses and private individuals. 

Trans-Ocean Wireless Telephone Service. 
The A.W.A. Trans-Ocean Wireless Telephone Service 

between Australia and England is the world's longest 
telephone service. It wa·s pioneered by A.W.A. on April 
30, 1930, and represents the 'first wireless telephone he­
tween Great Britain and a Dominion. 

To-day by means of this service it is poesible for anyone 
in Australia within reach of a telephone to speak to anyone 
of the 33,000,000 telephone subscribers in other parts of 
the world, representing 93 per cent. of the world's total 
of telephones. · 

Australians can communicate by telephone with 52 
nations. These include almost every European country, 
North and South America, Ii1dia, South Africa, Egypt, 
Palestine, the Netherlands, East Indies and New Zealand. 
It is even possible to speak from Australia to anyone on 
hoard the great trans-Atlantic liners on their voyages be­
tween America and Europe. Telephonic communications 
can also be effected with the m.v. "Awatea" when crossing 
the Tasman Sea. 

The transmitting and receiving equipment for the Atls· 
tralian end of these services is operated by Amalg·amated 
·wireless, and is linked to the internal telephonic net· 
works. 

Radio Girdle Around Australia. 
Amalgamated Wireless conducts the maritime wireless 

service by means of a chain of 19 stations situated at 
points around the coast of Australia. These stations con­
duct vei·y comprehensive services to ships a,t sea, includ­
ing the daily transmission of press news, official time 
signals, meteorological bulletins, weather reports, storm 
warnings, warnings of wreckage or other navigational 
dangers and the clearing of commercial and social traffic. 

The primary use of wireless between ship and shore is 
the safegua!'(Ung of life, and a special watch is maintained 
for distress signals, but to-day the application of this 
science to marine purposes has been extended to embrace 
not only equipment for the exchange of Morse signals, but 
for ij.irection finding (by means of which equipment the 
position of the ship can be · ascertained at any time), 
echometers for determining the depth of water under the 
ship's keel, wireless telephony transmitting and receiving 
apparatus, enabling conversations to be carried on between 
ship and shore, lifeboat wireless equipment for use in 
emergencies, and automatic transmitters for small ships, 
and auto-alarm receiving equipment which "keeps watch" 
when the operator is off duty. 

In case of disaster, the automatic transmitter, started 
by the mere pressing of a switch (and having been pre­
viously set with the name of· the ship and its position) 
sends out the distress signal and name and position of the 
vessel calling, thus releasing the operator for other duties. 
The automatic receiver is designed to pick up the auto 
alarm signal oniy, and immediately causes a bell to ring, 
thus summoning the operator to take up watch for further 
signals. 

Pacific Islands Wireless Services. 
An extensive wireless communication service is operated 

in the Pacific, affording d1rect communication services 
between Australia and Fiji, Papua and New Gqinea. About 
three-quarters of a million words a year are ·handled by 
this service, by means of which it is possible to reach 
the most outlying parts of these islands. 

There are ma,ny stations at smaller island centres, and 
these communicate with the nearest of the above-men­
tioneq centres. w]lic]l jn tnrn. communicate with Srdney. 

Thus communication can be effected from any of the 
Pacific Island centres to Sydney for Australia and New 
Zealand, and any town in Great Britain, the Continent of 
Europe, and North and South America, by means of the 
Australian Beam \Vireless Service. 

The chief radio station in the Tenitory of New Guinea 
is at Rabaul, on the island of New Britain. Rabaul is in 
direct communication with Sydney, as well as with stations 
at Port Moresby and Samara! in Papua, and \Vewak. 
Madang·, Bulolo, vVau, Salamoa, Manus, Kavieng and 
Kieta in New Guinea, and Truk in the Caroline Islands. 
It also communicates with the Gilbert and Ellice Islands 
th1·ough the station on Ocean Island, with Tulagi in the 
Solomon Islands, with Vanikoro in the Santa Cruz Islands 
and 'vith the island of Nauru. 

Messages destined for the islands of the vVestel'll 
Pacific group are at present relayed through Suva vVire­
less Station, which is Ol)erated by Amalgamated vVireless 
(A/sia) Ltd., on behalf of ,His Majesty's Colonial Govem­
ment. 

Sydney radio is in daily communication hy wireless 
with Noumea and Suva. Suva station collects and dis­
tributes wireless t!'aftic to and from almost all the Pacific 
Islands provided with ra([io. Among these are Tutuila 
and Apia in Samoa, Noumea in New Caledonia, Vila in 
New Hebrides Nukualofa in .the Friendly Islands, and 
·wallis Island '(Fatuna Islands). · 

The radio station at "''illis Island, ahout 300 miles east 
of Townsville, is maintained for the sole purpose of supply­
ing information to the \Veather Bureau at Brisbane, Syd­
ney and Melbourne. \Vamings of tropical disturbances 
sent from vVillis Island have often been of great value 
to ships in the areas affected and to coastal residents, and 
in future will also he of value in forecasting the weathe1· 
for aircraft. 

Aircraft Wireless Service. 
vVith the expansion of aviation a new and extensive 

field is being opened. Passenger and mail-carrying air­
cJ·aft are now provided with wireless transmitting and 
receiving equipment, and ground stations are being estab­
lished to assist the airmen in their flights. Two years 
have elapsed since A.vV.A. provided to the order of the 
Civil Aviation Department a direction-finding station at 
Essendon Aerodrome. Melbourne, and an experimental 
radio beacon was installed by the same company at North 
Brighton. adjoining the Kingsford Smith aerodrome at 
Sydney. The Commonwealth Government has recently 
placed orders with A.IV.A. for the provision of further 
aids to aircraft on the routes between Brisbane-Sydney­
Melbourne-Adelaide-Perth. The equ~pment is now heing 
constructed in the A.IV.A. radio-electric works. 

World-Wide Broadcasting Service. 
THE "VOICE OF AUSTRALIA." 

Australia was the first British Dominion to establish a 
regular overseas broadcasting service to the world on 
September 5, 1927. This service is operated by Amal­
gamated Wireless, and its purpose is to keep overseas 
countries informed of the resources and tourist attractions 
of the Commonwealth. 

These world-wide short-wave broadcasting services are 
operated from station VK2ME Sydney, VK3ME Melbourne, 
and VK6ME Perth. During the past two years many 
thousands of letters of appreciation have been received 
from listeners in Great Britain, the Continent of Europe, 
U.S .A., and many other countries. 

Australians a1·e becoming more and more interested in 
international affairs , a fact accounted for partly by reason 
of Australia being a member of the League of Nations, 
and partly on account of the large number of movements 
in Europe having a reaction upon Australia's financial 
and economical position. Just as we can listen in Aus­
tralia to transmissions - in English from many foreign 
countries, A.'W.A. has made it possible for people in non­
English-speaking countries to follow the Australian 
stations by making some announcements over statiO!) 
VK2ME in English, French, German. Dutch, Italian , and 
Spanisl) , 
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Australian Federation of~~-~­
Broadcasting Stations 

HEAD OFFICE: 371 Collins Street, Melbourne. Phone 
M5532. 

SYDNEY OFFICE: Commonwealth Bank Building, Martin 
Place. Phone BW7310. 

OFFICER BEARERS FOR 1936-37. 
President: J. B. Chandler, Esq. 
Vice-Presidents: D. IV. 1\rorrall, Esq. ((3D B). Senior; C. 

I•'. Marden, ]<']sq. (C .B.N.) ; G. H. Anderson (2GZ) , 
Country V.P . 

Secretary General: M. B. Duffy, Esq. 
Administrative Secretary: R. Dooley, Esq. 
Federal Council comprises representatives of City Com· 

mercia! Station; and two Country Commercial Station 
representatives iu Victoria and New South \Vales. 

Executive Council comprises representatives of Melbourne 
and Sydney Stations and two Country Station repre­
sentatives in Victoria and New South Wales. / 

History. 
The Federation started from small beginnings about 

1928, when three of the Sydney stations then operating 
decided that common action was necessary on certain 
matters, such as copydght. Since the first interstate 
Convention was h eld in 1n30, the Federation has continued 
to grow in strength and in mem hership until now it has 
70 Commercial Stations as members. Side by side with 
the expansion of the organisation so has the scope of its 
operations and interests increased also. To-day the Fede­
ration is a substantial stabilising influence upon almost 
every phase of broadcasting development in the Commer­
cial sphere, and a close watch is maintained on all gov­
ernmental matters affecting b1·oadcasting. In 1935 im­
portant agreements were entered into with the Associated 
Record M;anufacturers for the use of gramophone records, 
and with the Australian Performing Rights Association 
Ltd. fm· the use of copyright music. This latter agree· 
ment remains in force until 1938, but the former will be 
r eviewed (and possibly renewed) during the present year. 

Activities. 
The following is an extract from the annual report of 

the Secretary-General, Mr. M. B. Duffy, delivered at the 
Sixth Annual Convention of the Federation in November, 
1936 :-

"Last Convention was very much concerned with the 
issue of regulations by the Government eliminating owner­
ship of broadcasting stations, and in addition, placing 
restrictions upon co-operative efforts in regard to pro­
programme and technical services. The Convention, in 
consequence, set up a Defence Fund to organise and pro­
tect the interests of a number of Federation members .. . 
A breaking down of the terms of the Regulations was ac· 
complished. ·while complete repeal could not be obtained 
the efforts of the Federation have earned for it a greater 
respect for its power. 

"The decision of last Convention was to aim at an inde­
pendent board to control broadcasting and to have it 
separate from the f.M.G.'s Department, the main objects 
being-(a) To obtain some security of tenure for commer· 
cia! broadcasting, and (h) Transfer issue and cancellation 
of Licenses to be placed upon a semi-judicial basis . .. 

"In following this request for legislative security, a 
questionaire was issued to the various stations in order 
that stastics might be available to jnstify the mainten­
:mce of an industry that has reached fair proportions. 
From the replies received the following information was 
obtained:-

" (1) Capital invested in Commercial Broadcasting is 
approximately £500,000. 

" (2) '!'he diroet employees of Commercial Rroadt:ast: ­
ing in Australia approximately 2,000. 

"(3 ) The amount paid in talent fees, apart from regu· 
Jar members of the staffs amounted to £25,000 
per annum. 

· " (4) 'fatal salaries and wages paid £fi00 ,000 per 
annum. 

All these facts. together with reasons why security of 
tenure was necessary, were p.et out and plac·Pd before the 
Government . 

* * * Since the last Convention the all-important question of 
accreditation of Service Agt>neies has been given close at ­
te.ntion and sets of rules goveming this phase of the busi­
ness have been prepared. 
' Since the beginning of the year also. an agreement was 
ente~·ed into .with the owners of mechanical copyright for 
the 1mportatwn of recorded music for broadcast purposes. 
The Agreement was for a very short term only and evi· 
deuce of its working has induced the broadcasting stations 
to seek a number or amendments particularly in relation 
to library items, short introductory and closing theme 
music and medley records. 

The Federation views the year just past as a very suc­
eessful one for Commercial Broadcasters. The re has 
bee~1 quite a development of chain establishing, these 
chams hoping by their strength in combining to be able 
to produce much more expensive programmes, and it is 
eonsidered quite possible during the eoming year that 
outstanding artists from overseas will be heard over the 
Chain routes. 

Code of Ethics. 
1. RECOGNISING THAT THE RADIO AUDIENCE IN­

cludes persons of all ages and all types of political social 
and religious belief, each member station will endeavo-ur 
to prevent the broadcasting of any matter which would 
commonly be regarded as offensive. 

2. WHEN THE FACILITIES OF A MEMBER STATION 
are used by others than the owner, the ·member shall 
ascertain the financial responsibility and character of 
such client, that no dishonest, fraudulent or dangerous 
person, firm or corporation may gain access to the radio 
audience. 

3. MATTER WHICH IS BARRED FROM THE MAILS 
as fraudulent, deceptive or obscence shall n-ot be broad­
cast by a member station. 
~ - EACH MEMBER STATION SHOULD REFUSE TO 

accept any business on a cost per inquiry, contingent or 
percentage basis, or to accord free time for commercial 
use. 

5. NO MEMBER STATION SHOULD PERMIT THE 
broadcastin-g of advertising statements or claims which he 
knows or believes to be false, deceptive or grossly exag­
gerated. 

6. NO MEMBER STATION SHALL DEFAME OR DIS­
parage a competitor, directly or indirectly, by word or 
acts which call in question such competitor's business 
integrity, ability to perform contracts, credit standing or 
quality of service. 

7. NO MEMBER STATION SHOULD KNOWINGLY 
broadcast ambiguous statements which may be misleading 
to the listening audience. 

8. MEMBER STATIONS SHOULD NOT BROADCAST 
anonymous advertising testimonials. 

9. AS FAR AS POSSIBLE MEMBER STATIONS SHALL 
not allow more than 300 words of direct advertising In a 
15 minute sponsored sesslon or 450 words in a 30 minute 
session. 
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Radio Education • Australia tn 

T HE subject of radio ,education should be of para­
mount importance to radio employers and em· 
ployees alike. That it has exercised the min-ds of 

employers for some considerable time is evidenced by 
the activity one sees amongst the more established manu· 
facturers particulal'ly. Several radio manufacturers 
have arranged for class instruction for their employees. 

As mentioned in last year's Trade Annual, there was a 
dearth of trained and experienced personnel in the radio 
industry. That position still pertains to-day, and it is 
quite true to say that there are several positions waiting 
to he filled by good radio technicians and engineers . Of 
course, some people have their own ideas as to their de· 
gree of technical standing, and in some cases applicants 
for positions think they have he en treated harshly because 
they did not get the job, whereas the position really is 
that they do not possess the technical qualifications neces· 
sary. lVIany of the)n have . not received any training, 
quite a numher do ·not do any study, along organised lines, 
and in fact think it almost beneath their dignity to attend 
any radio instruction. 

It was at one time thought that· radio was almost a 
"dead end" oceupation, but such is not the case to-day, 
There is ample scope for ambitious. skilled men. It is 
not sufficient that a man he home-educated to combat to­
day's conditions. If he wants to rise to a high position 
in the radio technical world, he must be prer1ared to sacri­
fice his younger life in the cause of study. Competition 
is very keen to-day amongst the younger people. Many 
university graduates are finding good positions in the 
radio industry. Many graduates of the technical colleges 
likewise have received considerable encouragement and 
good positions in the radio industry. ·· · · 

There is no doubt that the day of the home-builder, 
the amateur constructor, etc., has gone for those who 
want to reach a position in the radio profession. 

With that end in view, the following information is 
supplied for those who want to seek out the places where 
they can obtain radio education in Australia. 

Other Courses. 
Other radio instruction courses available are from the 

Australian School of Radio ]<']ngineering, located at 1\Temb­
ley House, Railway Square, Sydney, the Principal of which 
is Mr. R T. Andrew. The instruction hy this school, it 
is understood. is mainly hy correspondence. and full par­
ticulars will be gladly sent on application. · · · 

The International Correspondence School. which is a 
world-wide and very old-established organisation, favour­
ably accepted everywhere, issues a very interesting book­
let on "Keeping Step with Radio Progress." As their 
name denotes, this is purely a correspondence course, and 
in that direction can be very well recommended. · · 

Marconi School of Wireless. 

T HE oldest established scho·o·l of wireless in Aus­
tralia is that conducted under the auspices of Amal­
gamated Wireless (A/sia) Ltd., under the name of 

the Marconi School of Wireless. It was originally formed 
for the training of wireless operators on ships. 

It was established 24 years ago, during which time it 
has trained nearly 4,000 students. Primarily a training 
centre for marine operators, but as the radio industry ex· 
panded other and more advanced courses have been 
added to the school's curriculum. 

At the present time, six courses are being conducted, 
viz., Radio Engineer, Technician, Operator, :Mechanic, 
Serviceman and Motion Picture Operator. 

Course A: Radio Engineer.-The student must be of 
Leaving Certificate standard in mathematics, physics, 
chemistry and English. · The Radio Engineer's course 
covers a period of five years, two of which are conducted 
hy correspondence and the last three by the student 
attending personally every day at the school or various 
centres of activity of A.W.A., such as the radio-electric 
works at Ashfield, transmitting· centre at Pennant Hills. 
receiving centre of La Perouse, the Works Lahoratory and 
the broadcasting studio. Subjects in this course cover 
practically everything possihle. 

Course B: Radio Technician.-Designed for students to 
obtain P.M.G. Broadcast Station Operator's Certifieate . 
Instruction in general principles of electricity and radio, 
especially as applied to broadcasting stations and studios . 
The first section of the course is conducted by corres­
pondence, the second section by praetical tuition in the 
school, in conjunction with actual ,apparatus nncl at 
Pennant Hills and La Perouse radio centres. 

Course C: Radio Operator.-Enables the student to 
qualify for P.M.G. 1st or 2nd Class Commercial Operator's 
Certificate of Proficiency which is required hy Marine 
and Coast Station operators. First fifteen months is con­
ducted· by home study papers and telegraphy is practised 
at home. The student then attends the school for further 
practice and instruction. 

Course D: Talking Picture Operator.-Period of comse, 
12 months. The theoretical portion conducted hy cor­
respondence deals with electricity as applied to Talkin~·· 
Picturfi apparatlis, after whieh the student attends th~ 
sehool for practical tuition on standard theatre equip­
ment. 

Course E.-Radio Mechanic. Period. of course. 12 
months. The theoretical portion deals with the principles 
of electricity and radio as applied to broadcast receivers. 
and is conducted by correspondence, after which the 
student attends the school for two months' practical 
instruction in set building. During this part of the course 
instruction is given in the location of faults, the use of 
testing equipment, tools, etc., and a period is spent in 
the Service Department of A.\IT.A. works at Ashfield. 

Radio Serviceman's Course. A five months ' corre-
spondence course dealing with broadcast receivers. 

During the last two years there has been a keen demand 
for trained Technicians, Operators, and Mechanics, and at 
times, the School has been unable to supply the number 
of men required. 

'fhe engineering section of the Marconi School of Wire· 
less is supervised by Dr. W. G. Baker, B.Sc., D.Sc. Eng., 
while the marine section in Australia is conducted by Mr . 
H . E. Bulk, who was one of the first to adopt radio as a 
profession 26 years ago. 

Full particulars may be obtained from the Principal of 
the Marconi School, 97 Clarence Street, Sydney. 

Australian Radio College. 

T HE Australian Radio College has been established 
for· about 7 years. The College originating from 
the New South Wales Division of the Wireless In· 

stitute of Australia taking over the classes formed by 
that Institute. 

Individual personal instruction is the keynote of all 
A.R.C. training. Day classes, night classes and corres· 
pondence training are conducted by the College which is 
directed by Mr. L. B. Graham as Principal. In order to 
cater for the training needs of all students a staff of 10 
is maintained, 5 of whom are instntctors, in addition to 
Mr. Graham. 
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AUSTRALIAN RADIO COLLEGE. 
• 

Night classes are held on Monday and Thursday nights 
between the hours of 7 and 9 p.m., instruction being en­
tirely indiyidual. and the student is able to commence at 
any time. Monday nights are devoted to lectures, whilst 
practical work is performed on modern apparatus by the 
students on Thursday nights. In addition to the student's 
work on the College premises, he is supplied with com­
plete printed lessons which are studied at home. Exami­
nation questions are set on these lessons by the College 
which the student is required to answer. For those who 
cannot attend in Sydney, a direct correspondence course 
is available. · 

The courses of training· the Australian Radio College 
has to offer are: The Radio Engineer's and Serviceman's 
conrse, the Radio and Television Engineer's Advanced 
Course, and the A.O.P.C. Course. In addition to these, 
students are coaehed for membership of the I.R.E. 

Every requirement of the modern radio industry is 
catered for in A.R.C. training, for example. the inclusion 
in the Radio Engineer's and Serviceman's Course of les­
sons arc lessons on "Salesmanship and Approaching the 
Customer in the Home when engaged in service work." 

In addition to the actual training, the student's welfare 
is attended to by means of various services which are 
maintained free of cost to the student. They include 
the Buying Service which advises upon buying problems; 
the Employment Service which assists in the matter of em­
ployment, the Consultation Service which gives advice to 
students upon any technical problems, and the Radio 
Service Engineering Department to which students may 
send highly complicated jobs for consultation. 

Persons interested in radio have an open invitation to 
attend a lecture in the College lechu·e hall upon any Mon­
day m· Thursday night. 

The South Australian School of Mines in Adelaide has 
a wireless course covering a two-year period, which is 
primarily designed for those in the radio trade or who 
are desirous of entering that trade. These classes are 
not designed to take the . place of trade experience, but 
rather to give a sound knowledge of fundamental prin­
ciples so that iater experience may be more easily ·acquir­
ed and more usefully applied. No previous knowledge of 
the subject is necessary, but students who have some 
practical experience are given, as far as possible. more 
advanced practical work. Students are expected to have a 
knowledge of elementary mathematics and physics. 

The classes are conducted by Mr. W. vV. Honnor, B.Sc., 
B.E. , F.S.A.S.M., M.Inst. R.E. (Aust.), assisted by Ml'. 
S. F. Ackland, M.Inst. R.E. (Aust.), and Mr. J. M. Honnor, 
A.S.A.f3.M. 

About 45 students can be enrolled for the first year 
classes and 15 for the second year. The first year course 
is usually filled to capacity, making early application 
necessary to secure a place in the class. The fee is 30/­
pel' term for both first and second year classes. The 
syllabus is very comprehensive and thoroughly covers 
the fundamental principles of wireless. 

The School of Mines has also commenced a course in 
Electronics whiclt deals with the theory and industrial 
applications of all types of electronic devices. The course 
is designed to give the electrical eng·ineer sufficient know­
ledg·e ol' these devices to enable him to apply them suc­
cessfully in modern industrial engineering problems. 

Both lectures and practical work are included in the 
course. which occupies two hours per week throughout 
the school year. 

Before commencing this course, students must have 
passed in Electrical Engineering II (Associateship) or 
have attained an equivalent standard. The fee for the 
course is £1/1/- per term and the lecturer is Mr. ,V. W. 
Honnor. 

Full particulars in regard to the syllabus of both 'Vire­
less and Electronics courses can be obtained from the 
Principal of the South Australian School of Mines, North 
Terrace, Adelaide . 

SYDNEY UNIVERSITY . 
The following is a report on the position relating to the 

Electrical Engineering Course by Professor J. P. V. 
Madsen. The report states that while no provision is 
made for carrying out a full course in radio engineering, 
nevertheless, as an alternative to a portion of Electrical 
Engineering II (Fourth Year), a course in Electrical Com­
nmnication may he taken by students with the necessary 
seientific training, subject to the approval of the Faculty 
of Engineering. 

In co-operation with the Radio Research Board of the 
Council for Scientific and Industrial Research, a consider­
able amount of research work has been in progress during 
the past 6 years, and it has been found possible to provide 
very material assistance in training by the contacts which 
senior students have been able to make with those who 
are engaged upon research work. The development of a 
more regular and complete course in Communication En­
gineering, of which Radio Engineering would form a part, 

is looked forward to as means become available. The 
fundamental scientific principles of radio are dealt with in 
a general manner in the courses of Physics and Mathe­
matics leading the B.Sc. (Bachelor of Science Degree.) 

According to Professor 0. U. Vonwiller, Professor of 
Physics at the Sydney University, a course of about 20 
leetures on electrical osci!Jations designed to give a 
thorough and advanced knowledge of the principles of 
radio, is included in the curriculum of the Third Year in 
Physics, Faculty of Science. About half of the practical 
work done during the year is devoted to experiments 
having a direct bearing on radio matters. The total time 
allotted to practical physics in a year is 360 hours. The 
Third Year curriculum also includes courses of 20 lectures 
each on electricity and gases, and on physical optics. 
Dr.\ Martyn will, during this year, give a course of lectures 
on Atmospheric Physics. 

Full particulars in regard to these courses can be had 
from the Registrar, University of Sydney. 

THE SYDNEY TECHNICAL COLLEGE. 

T HERE are two courses at · the of adequate experience at his daily · In the Higher Trades Course the 
Sydney Technical College in work. students spend four hours per week 
radio work, both being evening The Radio Mechanics' Course is de- in the evenings on radio work which 

courses of five years duration. Only signed to start at approximately the they are now well able to understand 
those persons whose regular employ- standard of the Intermediate Certi- after completing the work of the 
ment is suitable are admitted to these ficate of the State Education Depart- Lower Trades Course. To a large ex­
courses which are designed to be de- ment, and a preparatory course of one tent the instruction deals ~with radio 
finitely supplementary and comple- year is provided for the benefit oi' receivers, as this course is p·rimarily 
mentary to the daily work of the those who are not up to this standard. intended to turn out expert service 
students. These courses are the During the first three years the men, but other parts of the subject 
Radio Meehan ics' Trade Course, lead- student passes through a theoretical are not neglected. 
ing to the Certificate of Trade Com- . and practical course in elementary The Radio Engineering Diploma 
petency, and the Radio Engineering science and applied electricity, includ- Course can on.ly be entered by those 
Diploma Course, at the conclusion of ing alternating current work, together who are up to the Leaving Certificate 
which the Diploma of Associateship with workshop work, drawing an<! standard in English, methematics, and 
of the College is awarded. calculations. These years form thP either physics, chemistry or mech-

Neither the Certificate of Trade Lower Trades Course , and require at- an ics, and who are so employed that 
Competency nor the Diploma is issued tendance on three evenings a week they can be considered to be Cadet 
nntjl the stiH]ent has snh1nitted proof for two honrs each. Engineers. !Continue<l on Page Hfi.) 
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a"'uJ-e RA_D I 0 
THE MARfONI SCHOOl. OF WIRElESS 
AUSTRALIA'S PIONEER RADIO TRAINING- INSTITUTION 

Complete specialised training courses m all branches of radio. 

The instructional staff comprises experienced radio engineers with the 
highest qualifications. 

The Marconi School Certificate of Proficiency is recognised throughout the 
radio world. Hundreds of its graduates to-day occupy important positions 
in the radio industry. 

The Marconi School is sponsored by Amalgamated Wireless-Australia'~ 
National Wireless Organisation. 

Marconi School trained men occupy positions in the Beam ~Tireless Service, Australian 
Coastal Radio and Pacific Islands Radio Services in Papua, New Guinea and Fiji, and on 
ships of the Australian Mercantile Marine. A very large number are also engaged at 
the principal Australian broadcasting stations, as well as in the sales and service 
departments of radio stores throughout Australia. 

RADIO ENGINEER: 
Higi:J.ly specialised traini11g in every branch of 
Radio Engineering, including practical training 
at the . A.W.A. Radio Centres at Pennant Hms 
and La Perouse, in addition to workshop in­
struction at the A.W.A. Radio-Electric Works 
and Laboratory. 

RADIO TECHNICIAN: 
Training includes instruction for the P.M.G.'s 
Broadcaot Operator's Certificate of Proficiency. 
Practical Instruction at the School and A.W.A. 
Radio Centres. The School is equipped with 
modern C.W. and I.C.W. and broadcast trans­
mitters. 

MARINE OPERATOR: 
The only School in Australia equipped with · 
complete marine stations and auto alarm 
equipment to enable students t.o qualify for 
the P .M.G. Cenificates. 95% of operators in 
the Australian Mercantile Marine are Mareoni 
School graduates. 

TALKING PICTURE OPERATOR: 
Theoretical and practical training on s tand~n.l 
theatre equipment. 

RADIO MECHANIC: 
Advanced theoretical and practical courses m 
broadcast receivers and servicing. 

RADIO SERVICEMAN: 
Correspondence Course in servicing broadcaot 
receivers. 

Engineering and Technician sections are under the 
direct control of Dr. W. G. Raker, B.Sc., B.E., D.Sc.TI. 

THE MARfONI SCHOOL OF WIREI.ESS 
97 CLARENCE STREET, SYDNEY 167 QUEEN STREET, MELBOURNE 

.. 
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TECHNICAL PROGRES .S IN 
AUSTRALIAN BROADCASTING 

f i:~~::::: .... ,:1 .. :E2~;;;;~;~;~~:s~:~:;i:;::~:~~:::E'"l 
,~Jilllllllll!llllliillllillllllll'iltlllllilllll:llllllllllllllllllllllllllll.llll!lllllllllllllllllllllllllllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllll!llllllllllllliiiii!JIIlllll!ll!lllllllllllllllllillllil\Jllll l \llllllllllllllllllllllllllltlllllllllllllllllllllll~ 

T HE P~stma~ter-Genera.l's De_partment has. important 
iun-ct1ons 1n connect1on w1th the techn1cal aspect 
of broadcasting. . It provides the technical services 

for the National Stations, and, as the Department adminis­
tering the Wireless Telegraphy Regulations it controls 
the operations of the Commercial Stations. 

The Department's activities, insofar as the National Ser­
Yic<> is concerned, including the following:-

(n) Provision, inaintenance and operation of the tech­
nicai equipment at the stations and studios; 

(h) Provision of the ne<:essary netw01·ks of lines for 
the simultaneous transmission of programmef; 
through the various stations; · 

(c) The investigation of developments in other parts 
0f the world, so that no new features are over­
looked which can, witlt profit, be adapted to Aus­
tralian conditions. 

Statious or tl1e National Broadcasting Service now num­
ber 21, including the short-·wave transmitter 3LR Lynd­
hurst. Victoria. Eight stations have been erected since 
the commencement of the second stage of the National 
construction programme in 1935. 

'J'he new stations and the dates on which they were put 
into service are as under :-

7NT Kelso, Tasmania, 3/8/1935. 
3GI Longford , near Sale, Victoria, 31/10/1935. 
2NR Lawrence. near Grafton, N.S.W., 17/7/1936. 
4QN Clevedon. near Townsville, Q'land, 26/11/ 1936. 
tlW A Minding, near Wagin, W.A., 7 I 12/1936. 
GGF Kalgoorlie, W.A., 10/12/1936. 
3WV Dooen, near Horsha1n, Victoria, 25/2/1937. 
2CR Cum110ek, N.S.W., 29/4/1937. 
A <:omplete list. of the stations of t he National Broad­

casting Serviee is given In page 72. 
I<'urther extensions and improvements are in hand. 

Tenders for the replacement of plant in Sydney _and Mel­
bourne have already been let. Equipment is on order for 
stations to provide an alternative service in Brisbane and 
Adelaide. and plans are well advanced for the provision 
of additional Regional Stations at Dalby (Qld.) and Can­
berra (F.C.T.). 

Because of the proved importance of short-wave broad­
casting to the outback portions of Australia, where 
medium-wave stations cannot be expected· to be reliably 
heard, further extensions of the department 's activities in 
the short-wave field are contemplated. The existing short­
wave station 3LR Is to be doubled in power, and a more 
suitable type of radiating system is to he erected. Plans 
are well advanced · for the installation of a short-wav<e 
broadcaster to be run in conjunction with Station GWF 
Perth. the intention being that the short-wave plant will 
provide a vVest Australian service to the north-west of 
that Stale. 

'rhe main developments in transmitter design have been 
in the direction of installing the so-called' eabinet type 
transmitters completely operated from A.C., with practie­
ally no rotating machinery. More recent types of trans­
mitters to this design are assembled in such a manner 
that installation work on the site is reduced to a minimum. 

l<'our stations are now equipped with the type of vertical 
radiator developed in the Department's Research Labora­
torif'R. '!'he heig·htR of tlw.se str1tetnres vary from fiOO to 

650 feet. Extensive electrieal tests. including measure­
ments made from an aeroplane flying at heights up to 
10,000 feet over the radiators have shown that the struc­
tures considerably reduce near fading and result in a 
much greater overall efficiency from the viewpoint of 
ground field strengths. 

'ro meet the demands of modern broadeast. programme 
production reqltirements, an extensive overhaul of the 
existing technical equipment of the National studios is in 
hand . The first studios to he re-equipped are those in 
Perth, where advantage has lleen taken of a removal to 
provide more up-to-date equipment. Under the new scheme 
each studio or group of studios will be provided with in­
dividual control equipment, ·- thus permitting programme 
production. rehearsal or audition to be canied out inde­
pendent of activities existing in other studios ,within the 
building. Plans are well advanced for the introduction 
of this scheme in conjunction with extensive additions 
that are being made to the studios of the Australian Broad­
casting Commission in all capital cities. 

The direct recording of programmes within the studios 
is becoming a more important feature of the Australian 
Broadcasting Commission's activities. To meet this need. 
recording equipment is being provided in all capital cities. 
In Melbourne the steel tape machine, which was installed 
some time ago, is still giving good service, but experience 
has shown that its use is limited, particularly from the 
viewpoint of producing recordings that require transporta­
tion around the Commonwealth for r eproduction from 
more than one studio. Extensions to equipment are, 
therefore, being made on the basis of installation of disc 
recording equipments. the recordings being made ou 
acetate coated discs. These machines will be <:apablt' 
of producing re<:ords at either 78 or 33 1-3 r.p.m. 

Constant iuvestigation iil in progress to eusure that the 
latest and most suitable types of microphones and gramo­
phone pick-ups are made available for programme pro· 
dnction purposes. 

The introduction of high quality microphones, by virtue 
of their low level output, has ne<:essitated the development 
of pick-up amplifiers having an overall gain considerably 
in excess of that previously required. The Department's 
modern type of amplifiers have a gain of 100 decibels with 
an output of 100 milliwa.tts into a 600 ohms liue. The 
amplifiers are arrang·ed for operation either from an A.C. 
commercial supply or direct from profitabie batteries. 

The use of ultra high frequency transmitting and re­
c_eiving units is being g1·adually extended in connection 
with outside pick-up work, many pick-ups from remote 
points to which it is impracticable to provide physical 
programme lines JJeing made possihle by the use of this 
type of apparatus. 

To connect the various stations of the National llroad­
easting Service to their reapective studios, permanent pro­
gramme lines totalling some 3,000 circuit miles are now in 
use. These circuits are inade up in the main of physical 
channels, but the necessity of obtaining the greatest use 
out of every mile of copper wire erected is tending to force 
the introduction of a greater number of programme car­
rier channels. the operating canier frequency of which 
is 42.5 kC. The channels connecting Statious 2NR and 
2CR with thP main stnrlioR in Syrlney are of thiR ty11P. 'T'lw 
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interstate .circuits from Brisbane to Adelaide, including 
Hobart, also operate on d1is principle, and orders have 
recently been placed for what amounts to a duplicate 
channel of this type fot· operation between Sydney and 
Brisbane. via. the Notthern Tablelands. The total inter­
capital eircnit milpage atiwnnls to :~, !!00 miles. 

The rapid development of eommercial !Jroadcasting iu 
Australia, combined with the illcrease in the number of 
National transmitters, has necessitated a considerable 
amount of work being done in the allocation of operating 
frequencies for the various tmnsmitters . 'rhe frequency 
hand that is set aside by the International Telecommuni­
cation Convention for local broadcasting is, of course, par­
ticularly limited so that, with the large increase in the 
number of transmitting stations, a cerfain amount of· fre­
quen<:y sharing has been found necessary. 

all transmitters comply with International requirements. 
'l'he Department's activities in this field are as follows: 

(i) The operation of the National short-wave trans­
mittm· 3LR. and 

(ii) The reception of overseas programmeR for snh­
sequeut rebroadca.~t over the Australian network. 

J£arlier reference has been made to the National short­
wave transmitter. Numerous reports received. not only 
from within Australia, but also from surrounding terri­
tories and other more distant countries. show that this 
transmitter is performing a _ very useful function. 

The reception of overseas programmes is carried out at 
the departmental short-wave receiving station at Mont 
Park. This station is staffed constantly, and hy the use 
of speeially designed receivers and efficient directional 
aerials, many programmes of international note at·e re­

The Department's obligation~ nuder the International ceived, not only from the British Broa(lcasting- Corpora­
Telecommunication Convention necessitates . a, c_pnstant tioil's Daventry transmitter, hut also from othet· inter­
check being kept on the fi·equency of transmitting ·'Sta'tions national stations. As it is frequently inconvenient to 
throughout the Commonw0 alth. The Department's funda- -.transmit these 1~rog-rainmes d~ree t into the Natio~1al net­
mental standard of frequency is operated in conjunction work, the ' pract1ce of :·eeordm!f pm_grammes fo1 suhse­
with the R eseareh Lahoratol'ieR and the Mont-· P..ark re' ·~ quent rehroa_(Jeast. is. 1f an;yt.hmg. _mereasmg. Not~hl" 
eeiving station. Subsidiary units ,a.re now. however~ i~ servi<:es given. hy _this s~atwn dunng . the ~~st twelve 
stalled at various points Uu01ighouf "-the Commonweal th. months were tl~os e. m relat:wn to the deat.h of Kmg George 
and by this means adequate steps are ta~ea to ensur!l that V and the a)>dlCatwn of lus successor. 

-----------------------

RADIO EDUCATION IN AUSTRALJA-. (Continued from Page 132). 
For those who are not up to the re­

quired standard of education, a pre­
paratory course in English, mathe­
matics and physics is available. 
Students who are doing the Highet· 
Trades Course may be admitted to 
this preparatory course. 

The Radio Engineerin_g Diplomi• 
Course is nearly tlre same as the 
glectrical Engineering Diploma Course 
for the first three years, the subjects 
including three years of mathematics. 
two of chemistry and part of the work 
in electrical engineering, with some 

drawing and design . 
In the last two years, these students 

concentrate on radio engineering, in­
cluding all the various branches of the 
subject, with design work. They also 
do some work on applied mechanics 
and heat engines. 

HOMECRAFTS P T Y. 
LTD. 

WHOLESALE DISTRIBUTORS ••ASTOR~~ 

QUALITY RADIO FOR VICTORIA 

Country Orders are Sure of 

"SPEED SERVICE" 
lltllll!llll11ll1Jillllllltllllllllll!lll'lljjJJllllllllllllllllllllllllllll111 111 JJlllllllll l11111111\llll!llll!lllllllllllllllllllllllll.llllllllllllllllllll\llllll:l\111 

Also Distributors of 

ALL LEADING ELpCTRICAL LINES-CYCLE ACCESSORIES, 

RADIO ACCESSORIES, Incl. NATIONAL UNION VALVES. 

HOMECRAFTS 
• 
PTY. 
LTD. 

211 SWANSTON STREET, 

CENT. 8200 (4 Lines) 
Direct Tt·unk Lines, TL202. 

MELBOURNE 

"AS.TOR" BATTERYLESS 
RADIO, CAR RADIO, 
MICKEY MOUSE RADIO, 

Etc., Etc. 
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I A ' S 

AN AUSTRALIAN F A C T 0 R Y 
I N 

AUSTRALIAN GAR 0 E_N 

FLOOR SPACE 

200,000 SQUARE FEET 

~';,'> 
,~~\. . 

" Every type of wireless equipment for use at sea, 

on land, and in the air, is designed and manu­

factured at the A. W .A. Radio- Electric Works, 

Sydney-the finest and most extensive works of 

its kind in Australia. 

Here is manufactured all the wireless equipment 

for tlse in the A. W.A. Overseas, Australian, Pacific 

Islands, and Marine Wireless Communication 

Services, as weJl as Broadcast Transmitting 

equipment, "Radiola" Receivers, and Aircraft 

Wireless apparatus. 

AMALGAMATED WIRELESS 
(A U S T R A L A S A ) L M T E D 

NA T IONAl W REL SS 0 R A N A T I N 
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Fundamental Electrical Formulae 
Direct Currents 

Ohm's Law and Its Application 

0 -H·M'S LAW indicates the 1·elationship between volt­
age current and resistance in any direct current 
circuit. It has· three general forms, depending on 

which of the th1·ee factors is u.nknown. 

l!l = lR 

H. 

It 

where E = Voltage 
I = Current in amperes 
R = Resistance in ohms. 

(1) 

(2) 

(3) 

This law is of paramount importance in calculating the 
value of voltage-dropping resistors. For example:-

We wish to supply 200 volts to a valve electrode which 
draws 4 rnA. at that v-eltage. The supply voltage available 
is 250 volts, so_that it is necessary to drop 50 volts in a 
series resistor in order to obtain the required supply 
voltage, Tlie cun;ent flowing through this resistor will 
be that drawn by the valve electrode, so, by applying 
equation (3) we have:-

-50 
R = -- = 12,500 ohms. 

.004 

It will also be desired to know the wattage which will 
be dissipated in the resistance so that one of sufficient 
rating may be obtained. From first principles, 

Watts = Voltage X Current 

or 'i\T = EI - . . . 
But from equation (1) , E :::::: JR: 

The r efore ·\\-. = . IR X 1: .= l ' R 

Similarly, from equation ( :l), 

~] 

Hence \V = ~J X -­
R 

R 

R 

(4) 

(5) 

(6) 

Having found the wattage dissipation, a resistance of 
the desired value, but having the nearest larger wattage 
rating is chosen. If the resistance value required is an 
odd one, it may be necessary to build it up with two or 
more resistors in series, each rated according to the 
wattage calculated for the total resistance. 

Occasionally, if high wattage resistors are not obtain­
a hle. it is possible to improvise these by using two or 
more lower-wattage resistors in parallel, as indicated in 
Fig. 1. 

The value of the resistors necessary to make up a 
parallel combination of the desired value. will depend .- of 
cour.se, on the number _used arid the resistance. .v:iJue of 
each. The relationships are expressed ill equations (7) , 
(8) and (9) , below. 

R1 
~ 

F ig. 1. 
Resistors in Parallel. 

In gener a l, if ther e a r e "n '' resis tors, each of r esistance 
{'Rl '' 

R1 
Mffective R esistance- (7 ) 

ll 

Each resistor will carry an equal share of the total 
current flowing into the bank of resistors. If the in­
dividual resistances are not equal but are of values R 1 

and R , (fig. 2) then the eff1?ctive resistance "R" is given 
by 

R =---- (8) 
R1 + R , 

If w<~ have more than two resistors, "R" is given by 

1 
R (9) 

1 1 1 
+ +-+ 

R 1 R, R 3 

Current Distribution. 

In a simple case, where two resistors of like value are 
paralleled, the current divides equally between the two, 
but where a parallel combination is made up of unlike 
resistors the current divides unequally. 

In the case of two resistors, the current in each is 
directly proportional to the value of th e other resistor . 
Referring to Fig·. 2, 

Fig. 2. 

11 = I --- (10) 

I, will be, of course, the difference between I and 11 • 

INhere there are more than two resistors in parallel, 
it is first necessary to determine the effective resistance 
of the combination. Having done this, the current flowing 
in any one resistor of the combination will be 
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CURRENT DISTRIBUTION-(Continued). 
R 

I 1 =I-­
Rl 

Where I1 = Required current, 
I = Total current, 

R = Effective resistance, 

(11) 

and R1 = Resistance in which 11 is tlowing. 

'rhis last equation (11) can be used as an alternative 
to equr.tion (10) in cases where the effective resistance 
of the combination is known. 

If two resistors of known current rating are available, 
it is possible. to make use of equation (10) to determine 
the maximum total current which it is permissible to pass 
through a parallel combination of these without damage 
to either. 

For example: \Ve have a 5,000 ohms 10 mA (R", I") re· 
sistor and a 3,000 ohms 15 rnA (R,, U resistor in parallel 
to give 1,875 ohms. What total cttrrenll will this com· 
bination then pass without damage? Reversing formula 
{10) we have 

R1 +R, 
I = I1 X ... . .................. (lOa) 

R, 
and we find that the total current, which tlows when the 
maximum rated current, 10 mA, is flowing in the 5,000 
ohms resistor, is 

8000 
I = 10 X -- = 26.6 mA. 

3000 
Under these circumstances a current of 16.6 mA. would 

be flowing in the 3000 ohms resistor. As this resistor is 
only rated at 15 mA. it will be overloaded, so another 
calculation based on this is necessary. Substituting values 
in equation (lOa) we have-·-

Rl+ R, 
I = I, --- ........•..... (lOb) 

R, 
and when I, is at its maximum value of 15 mA then 

8000 
I = 15 X -- = · 24 mA 

5000 
It is thus not safe to exceed the lower of these two 

figures, 24 mA. 
A practical application of the above would be found in 

a case where it was necessary to parallel a resistor of 
known current rating in order to carry a given total cur­
rent. 

Voltage Dividers. 
One of the commonest applications of the principles 

of Ohm's Law is found in the determination of voltage 
·divider constants. · In spite of this, "cut and try" 
methods still seem to be in general use, and some ex­
amples of the application of Ohm's Law to such problems 
will be in order. 

The simplest of such problems is the calculation of the 
correct resistance network to obtain screen voltages. One 
of the usual methods of supplying screen voltage is shown 
in fig. 3. It is first necessary to fix a suitable value for 

Fig. 3. 

the bleed current Ib ftowing through ll1. If we choose 
a value of 20,000 ohms for R1, and since there is a drop 
across R1 equal to the required screen voltage. 'rhis is 
usually 100 volts, so that the current flowing through R, 
is 5 rnA. · 

The screen· current of a typical R.F. pentode is 2.0 mA, 
so that the cunent flowing through R" is equal to the 
smn of these two, or 7.0 mA. If the high-tension supply 
voltage is 300 volts (on load) this necessitates a drop of 
200 volts across R". Substituting these values in equation 
(3), R, is found to be approximately 30,000 ohms. If 
it is necessary to supply several tubes the calculations 
are similar. 

320v. 

r 250v. 
10·2mA 

320v. 

IOOv. I Fig. 4. 

4mA. l 
The design of the voltage divider shown in fig. 4 is 

illustraied in the table below. The procedure follows 
that given above. A bleed current of. 10 mA through R, 
is our initial assumption. 

Section Current 

R1 
R, 
R, 

Total 

(mA.) 
10 
14 
24.2 

Voltage 
Drop 
100 
150 

70 
320 

Resistance 
(Ohms) 
10,000 
10,700 

2,900 
23,600 

ALTERNATING CURRENTS 
A N alternating . current is one which periodically 

changes its direction by passing from a maximum 
in one direction to a maximum In the other direction 

and back again • . This process completes one cycle and 
the frequency of an alternating current is the number of 
cycles occurring per second. 

The simplest or sinusoidal form of altetnating current 
is shown in fig. 5 in the form of a sine wave, and is 
obtained from the rotating radius OP, one revolution or 
360° corresponding to one cycle. All A.C. currents are 
not sinusoidal, many having a very distorted wave form. 

Fig. 5. 

It is, however, always possible to expres~ any periodic 
wave form as the sum of a fundamental sine wave and a 
number of harmonic or multiple-frequency siile waves. 

All the equations and examples given above' on D.C. 
flowing through resistors apply equally well to the passage 

(Tum to Page 140.) 
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Special 

CELLS 
R/0/DLV 
EMBEDDED 

IN 
SEAL1NG 
COMPOUND 

Sviral tub~ stripped to show 
it:;; T\\"0 layers of insulation. 

BOTTOM INSULATING CAP 
(COLORED RED) 

DIAMOND 
INSULATINC 

PROCESS 
safeguards 

of P-5 Radio 

the power 

Batteries 
I. A spiral tube, heavily treated with TWO inner coatings of 

special insulating compound, completely insulates each cell 
against internal leakage from its companion cells. 

2. Diamond cells, each in their individual insulating tube, are 
rigidly bound into a battery block by the use of an insulating 
binding material. 

3. Not only are the sides of each cell permanently insulated, but 
also the bottom of each cell. Thus, when assembled into battery 
form, each cell is perfectly insulated from the other. There is no 
weak spot. Costly power wastage through internal leakage is 
entirely eliminated. 

For these reasons you can be sure that Diamond P-5 Batteries, with 
normal handling, will always reach your customers in perfect condi­
tion and give all of their great reserves of powei' WITHOUT 
WASTE. 

URNED OVER 
EDGE OF TUBE 
TO HOLD 
INSULATING 
CAP 

Stock and recommend confidently 

DIAMOND P-5 
RADIO BATTERIES AND 

TORCH REFILLS 

for improved performance 
and greater econonty 

t:ut-away view of bottom of solid Battery Block before I 
insertion into Battery Box. Note how the bottom of 

''uch cell is completely insulated and protected. 

Please note our new address-

WIDDIS DIAMOND CEI_JLS PTY. LTD. 
C n r. PAR L and WELLS STREETS, . S 0 U T H MEL B 0 URN E, S.C.4 

'Phone: M 4b01 (2 lines) 
D4 
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ALTERNATING CURRENT. 
(Continued from Page 138.) 

of A.C., provided that the resistors are non-inductive. 
However, all circuits contain at least a small amount of 
inductance and capacity, and thus Ohm's Law has to be 
modified by substituting for the resistance "R" an ana­
logus quantity known as the impedance and denoted by 
~~z." 

Ohm's Law for A.C. states that 
E = ZI ..................... . 
I = E/Z .. . ................ . 
Z = E/I ..................... . 

(12) 
(13) 
(14) 

Following will be found particulars of inductance and 
capacity insofar as they affect the application of Ohm's 
Law in A.C. circuits. Details of their determination and 
other particulars, especially with regard to radio receivers, 
will be found in later sections. · 

Inductance. 
Inductance is the property of a circuit which tends to 

retard the building up of a current when an E.M.F. is 
established and to retard the decay of an already exist­
ing current if the E.M.F. is removed. Thus in the flow 
of A.C. through an inductance the current will always 
lag behind the voltage by an amount (the phase differ­
ence) which is equal to a quarter cycle or 90° for a pure 
inductance and is less than 90° when resistance is pre­
sent. 

The unit of inductance is the Henry, and, if this is 
known, it is possible to compute the reactance, and from 
this, the impedance of an)\ inductor at any given fre­
quency. The reactance "X1 " in ohms of an inductance is 
given by 
X i_ = 27rfL .. . . .. .. .. .. (15) 
where ":,.." is 3.14; "f" is the frequency of operation and 
"L" is the inductance in henries. 

If there were no resistance present the reactance and 
impedance would be equal, but a certain amount of resist-
ance is unavoidable. · 

The impedance "Z" in ohms is given by 

Z = V R 2 + X,2 •••••••••••••••••••••••••• (16) 
where "R" is the D.C. resistance of the windings of the 
inductor, or, for radio frequency circuits, the R.F. resist­
ance of the windings. 

Capacity. 
Capacity is the property of a ·circuit which tends to re­

tard the building-up of a voltage across a circuit due to 
a current which suddenly commences to flow. For this 
reason the · current through a capacity will always lead 
the voltage by 90° for a pure capacity or by some angle 
less than 90° when resistance is present. The reactance 
"X," in ohms of a condenser is given by 

106 

x. = ---- (17) 

"C" is in microfarads and "10'" represents 1,000,000. 7r 
and "f" are as previously enumerated for equation (15). 

The impedance "Z" of the condenser will be very close 
to the value of "Xc" as calculated above, as, for all ordi­
nary purposes, the series resistance of a condenser 
may be disregarded. 

It is due to these properties of inductance· and capacity 
-namely, that they cause voltage and current to get out 
of step, that Ohm's law cannot be applied directly to 
alternating current calculations. 

However, once the impedance of a condenser or in­
ductor has been calculated, Ohm's Law may be applied 
in accordance with equations (12), (13) and (14). 

Combinations of Inductance and Capacity. 
It will be seen from the above that inductance and 

capacity act in opposite directions when they are present 
in a A.C. circuit, or in other words, their effects are in 
"phase opposition." 

Fig 6 shows several combinations of resistance, induct­
ance and capacity which might be encountered in prac-

(a) CL~ ~ X= XL-Xc 

(c) CS[IDc 
Fig. 6 

lice. As pointed out before, the effects of inc! uctance 
and capacity are in opposite directions, so that in fig. 6 
(a) the reactance of the ;:;ombined quantities will be given 
by the expression shown alongside the diagram. (Refer 
to (15) and (17) for values of X1. and X,). 

Obviously, there must always be some resistance pre­
sent in the circuit in the form of the D.C. resistance of 
the inductor and the series resistance of the condenser. 
·when determining the impedance of the network, these 
t-wo resistances may be lumped together with any other 
series resistance in the circuit and shown as "R" in fig. 
6 (b). 

The impedance of the combination is then given by 
the expression shown alongside the diagram of 6 (b). 
An interesting point is reached when X1 = X,. These 
two factors will then cancel out and the impedance of 
the combination is equal to "R." When this condition 
is reached, the circuit is said to be in resonance with 
the frequency of the A.C. voltage. 

These are "series" combinations. A "parallel" com-
bination is shown in fig. 6 (c), the resistance "R" being 
the D.C. resistance of the inductor. The series resist­
ance of the condenser· may be neglected for the purpose 
of this discussion as it will, in, the majority of cases, 
be small compared to that of the inductor. The imped­
allce of the network is given by the following equation:-

/ 
. . (18) 

Where "Z" is the overall impedance in ohms; "X,! ' is 
the reactance of the condenser (equation 17); "X " is 
the reactance of the inductor (equation 15), and "R" is 
the D.C. resistance of the windings plus any other series 
resistance which might be present. This applies when 
the frequency of the applied E.lVI.F. is different from the 
resonant frequency of the applied E.M.F. is different from 
the resonant frequency of the combination. R esonance 
is reached when X 1 = X" and under these conditions, 
quite a lot of cancellations may be affected. The equation 
then becomes:-

L 
z =- ......... . .. ............ ...... (19) 

RC 
where "Z" is the impedance of the combination in ohms; 
'L" is the inductance in micro henries; "R" is the resist­
ance in circuit and "C" is the capacity in microfarads. 

The evaluation of "R" as the direct-current resistance 
of the inductor in the above circuits and equations only 
applies when the series or shunt network is used on low­
frequency alternating currents. For radio-frequency work 
"R" must be evaluated as the R.F. resistance of the wind­
ing of the inductance, i.e., the D.C. resistance plus the 
increase brought about by skin effect, or this figure plus 
the R.F. value of any other resistance which is in circuit. 

For purposes of completeness in this discussion it is 
as well to deal with the effect of a shunt resistance on 
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the impedance of a sel'ies or parallel inductaitce-capacity 
network. The overall impedance of a · combination such 
as this may be obtained by first· calculating the imped­
ance of the inductance-capacity network (fig. 6 · (b) if in 
series; equation (18) if in parallel) and then treating the 
impedance thus obtained as one leg of a parallel resist­
ance combination and the shunt resistance as the other. 
Equation (8), in the section on Ohm's Law for D.C., will 
then give the final value · of impedance for the shunted 
network. This example is another instance of the uni­
versal importance of Ohms's Law in the solution of radio 
problems. 

Applications of Inductance and Capacity 
in A.C. Circuits 

I N order to establish the fun-ctions of "C" and "L" in 
A.C. circuits, it will be advisable to detail one or 
two examples, whereby the inter-relations of the 

various quantities may be demonstrated. 

Inductance. 
Referring hack to equations (Hi) and (16), it will l>e 

seen that the reactance and impedalice of an inductor are 
directly proportional to both the frequency of the E.M.F. 
and the inductance, and, consequently, the an:wunt of A.C. 
flowing in a circuit will be dependent on these factors 
also. Use is made of tl:J.is fact in filter circuits, and re­
actors for controlling the input to A.C. ~operated · devices. 
In these instances, it is quite evident that, as the frequency 
and applied voltages are both constant, the 
amount ·of A.C. flowing in the · Cii·cu.it can 
be controlled by varying the inductance of the choke or 
reactor. This can also be done by means of a resistance, 
but a resistance will also affect any D.C. flowing in the 
circuit. This might not be desirable, and, on this count, 
the inductor scores, for unless it is very badly designed, 
the Z/R ratio of an inductor is extremely high, and, as 
a result, a high degree of A.C. attenuation is effected, 
with very little accompanying D.C. attenuation. 

By applying Ohm's Law for A.C. (12) to equation (15) 
it is quite obvious that, given a fixed value of frequency 
and E.M.F. for the applied voltage, it is quite possible 
to determine the inductance value of any winding by 
ascertaining the current flow when the E.M.F. is applied 
to it. Similarly, given a fixed E.M.F. and value of induct­
ance, the frequency may be determined from the current 
flowing in the circuit. 

Ohm's Law Applied to Inductance. 
For these determinations the combined equations (12) 

and (15) become:-
E = 2 7r f L I ............................ (20) 

Transposing for the purpose of in·ductance determina-
tion this becomes- · 

E 
L=--- ................... .... . · . .. . (21) 

2 71' fi 
and for frequency determination it becomes­

E 
f----

2 1r LI 
(22) 

The constant "1r" in these examples is equal to 3.14 
(approx.); "f" is in cycles per second; "E" is in R.M.S . 
volts; "L" is in henries, and "I" is in amperes. 

Inductance Determination. 
If any fixed supply of A.C. is ' available, such as from 

normal A.C. mains, equation (21) may be applied to the 
construction of a very simple test meter for the deter­
mination of the inductance of iron core chokes and trans­
former windings. 

Assuming that the mains available are 240 volts 5o 
cycles it will. be seen that as "1r". "f" . and "El" are con­
stants. quite a lot of cancellation can be effected. The 
equation then becomes- ~ 

0~ 764 
L =-- .. 

I 
. . (23) 

where "L" is in henries and "I" is in amperes. A similar 
cancellation process may be adopted fot· mains of any 
other frequency and voltage. 

If a 7.5 henry choke is used as a current limiter in 
series with an 0-100 mA. A.C. meter it will be, by appli­
cation of equation (21), or its derivative (23) , possible 

· to calibrate the scale of the meter With readings from 
one to about 100 henries. The 7.5 henry choke will be 
necessary to prevent damage to the meter by accidental 
short circuits. When calibrating the meter it should be 
remembered that 50 mA. (for instance) is 0.05 ampere, 
and also that the indications of current shown on the 
meter are those which flow with a .value of inductance in 
circuit which is equal to the value of inductance of the 
limiting choke. The inductance value calibrated on the 
meter should be that of the inductance, under test, how­
ever, as the current limiter is permanently in circuit. For 
example:-

If a lO henry choke is connected in the circuit, the total 
value · of inductance in series with the meter is 17.5 henries 
and this will result in a current flow of 43 mA. (approx.). 
This reading on the ,meter will .indicate that an external 
inductance of 10 henries is connnected in circuit, and 
should be calibrated as such. Repetition of this proce­
due for external values of 20, 30 henries, and so on, will 
result in a complete ineter scale calibration being effected. 

Even if it is not desired to make up a permanent meter 
for the purpose of testing inductances, the principle may 
still be applied, and will prove useful if it is necessary 
to ascertain the inductance value of an odd choke or 
transformer winding. In this case, the meter and choke 
(in series) are connected directly across the 240 volt 
A.C. mains. A 30 henry choke will pass about 25 mA., 
and a 50 henry choke about 15 mA. 

Frequency Determination. 
The frequency of any alternating current supply may 

be very easily determined by means of (22) •. 
The essentials will be an inductor of known value, an 

A.C. milliammeter, and an R.M.S. reading A.C. voltmeter. 
As the main application where frequency measurement 
is required (outside of radio-frequency work) will be the 
measurement or checking of the frequency developed by 
a rotary converter or alternator, it can be assumed that 
the voltage will be kept constant at a predetermined level. 
If this is so, and a value of inductance for the purposes is 
decided upon, equation (22) may be simplified until the 
current flow can be converted directly into terms of fre­
quency. Assuming the supply voltage is 240 volts and a 
15 henry inductor is used, the equation becomes-

2.44 
f=-- ...... ... . .. .... (24) 

I 
where "f" is in cycles per second and "I" is in amperes. 
A similar cancellation may be effected for any other value 
of inductance and applied E.M.F. 

Under these conditions, 49 mA. (approx.) will flow, if 
the frequency of the supply is 50 cycles. An increase of 
the frequency by 5 cycles will cause the current to drop 
to about 44 mA., and a decrease of the frequency by 5 
cycles will cause the current to increase to about 54 mA. 
Many types of commercial 'frequency meters work on this 
principle. 

These examples will serve to show how the intelligent 
application of the fundamental principle of Ohm's L~w 
may be used to solve problems concerning the applica­
tion of inductance which, on the surface, do not appear 
to be related to the basic "E = I R" law in any way. 

Capacity. 
Referring back to equation (17), which gives the re­

actance of any reasonably efficient condenser we see that 
the reactance in this · case is inversely proportional to 
both the frequency of the applied E.M.F. and the capacity 
of the condenser. This means that a reverse state of 

. _ ..... ,_ ..--~--· ~ -· .,........ . - - - ~ - - -- ---- ~ 
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INDUCTANCE AND CAPACITY- (Cont.) 
affairs applies, when considering the current flow in a 
condenser, to that in the consideration of inductance. 
This has already been mentioned before, and it has been 
shown that, when both inductance and capacity are pre­
sent in a circuit, the effects of the two may cancel out. 

The applications of capacity in A. C. circuits are, in some 
respects, similar to those of inductance, and we :find that 
both can be used for the purposes of filtration and at­
tenuation. 

The filtering action of a condenser is only employed 
where D.C. and A.C: are both present in a circuit, and 
in this case the condenser is shunted across any portion 
of a circuit where A.C. is not required. The action of the 
condenser is exactly opposite to that of an inductance. 
Whereas, an inductance presents a very high impedance 
to the :flow of A.C. and does not affect D.C. to any appre­
ciable extent, a condenser presents an extremely high 
resistance to D.C. (for the purposes of this discussion 
the D.C. resistance . of a condenser may be regarded as 
infinite, being the insulation resistance of the dielectrie 
used. This resistance is usually termed the "shunt" re­
sistance of the condenser and must not be confused with 
the "series" resistance, which is usually only evident 
on R.F.) and a comparatively low resistance or impedance 
to A.C. 

Reverting back to the original discussion on Ohm's Law 
as applied to D.C. it will be remembered that if two 
resistances are in parallel the total eurrent :flowing will 
be distributed between them in inverse proportion to 
their respective resistances. Therefore, it we wish to 
prevent A.C. from entering into any circuit, we ean do so 
by shunting the circuit by a condenser which has a low 
reactance to A.C. (compared to the circuit.) Careful 
consideration of this point, bearing in mind the function­
ing of an induc.tance will show how a "brute force" filter 
circuit, of the type usually used in a radio receiver, 
operates. To particularise : 

We will consider the condenser which immediately 
follows the rectifier. It is desired to prevent A.C. from 
entering the receiver amplifying circuits. The A.C. re­
ferred to here is the "ripple voltage" which is delivered 
by the rectifier along with its D.C. output. We will assume 
that the condenser has a capacity of 8 mfd. and the 
choke an inductance of 50 henries. By calculation, we 
find that the respective reactances of these two com­
ponents are 200 ohms and 31,000 ohms at 100 cycles, which 
is the predominant frequency in the "ripple" output of a 
full-wave rectifier operating on 50 cycles. Disregarding 
the A.C. reactance of the receiver circuit for the time 
being (which in any case will be in series with the choke) 
we can regard these two reactances as being in parallel. 
Referring once again to Ohm's Law for resistances in 
parallel, we find that over 99% of any A.C. present will 
flow through the condenser and less than 1% through the 
choke to the receiver. 

This will also explain why it is essential that a condenser 
used as a by-pass across a bias resistance, for instance, 
must have a low resistance, or impedance, compared to 
the resistance if it is to be at all effective. In both of 
these instances, the effect of the condenser on the D:C. 
present will be inappreciable, ·due to the extremely high 
shunt resistance presented to D.C. 

Although a condenser is very rarely used as an attenu­
ator, it can be so used and its appllcation in this case is 
merely another matter of reactance proportioning. Ob­
viously, if a condenser having a reactance of 10,000 ohms 
is connected in series with an appliance, which also has 
a reactance of 10,000 ohms, and an E.M.F. is applied to 
the two, this E.M.F. will be equally divided between the 
condenser and the appliance. The reactance of the con­
denser will vary inver:sely wfth frequency, and this effect 
is sometimes made use of where it is necessary to com­
pensate for other changes in circuit conditions ·caused 
by frequency. 

The well-known "blocking" application of a condenser 
is an excellent example of the use which may be made 
of the extremely high R/Z ratio which is evidenced by 
a good condenser. In this case it is necessary to stop 
D.C. and allow A.C. to pass with very little attenuation . 
This operation appears to be the exact opposite of that 
where a condenser is used for filter purposes. 
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Strictly speaking, however, the aetion is exaetly the 
same, as reference to fig. 7 wlll show. The skeleton circuE 
shown is that of a resistance-eapacity coupled amplifier. 
'fhe condenser connected to the plate of the valve is the 
coupling condenser and also serves to bloek the passage 
of any D.C. into a circuit fed by AI. From the circuit it 
can be seen that the condenser, in series with the potentio­
meter which feeds A1, is actually shunted between the 
plate of the valve and earth. The R /Z ratio of the con­
denser effectually prevents any interference with the D.C. 
voltage being fed to the plate through the plate resist­
anee, and at the same time, ensures that any A.C. voltage 
developed at the plate of the valve is by-passed to earth. 
Before this A.C. reaches earth, however, it has to pass 
through the impedance presented by the potentimeter 
which is in series with the condenser, and, consequently; 
a proportion of the A.C. voltage will appear across its 
terminals, and can be tapped off by the slider for feed to 
the circuit connected to AI. Although this is neither 
the time nor place to enter into a discussion upon resist­
ance capacity coupled amplifier design, it is evident that 
the reactance (or impedance) of the condenser, at any 
frequency under consideration, must he low compared to 
the resistance of the potentiometer winding, if any use­
ful proportion of the A.C. voltage is to be made available 
for use at A1. So once again it will be seen that Ohm's 
Law enters into the problem, and once again it has been 
demonstrated that Ohm's Law is the fundamental law 
upon which practically all radio and electrical problems 
rest for their solution. 

Ohm's Law Applied to Capacity. 
Getting back to the inverse relationship of reactance 

to capacity and frequency, once again we find that equation 
(17) can be combined with equation (12) in a similar 
manner to that employed in the consideration of induct­
ance. Thus, we can determine both "C" and "f" by means 
of a fixed source of E.M.F. (as long as it is sinusoidaf 
A.C. in character) and an A.C. milliammeter. 

Combining (17) and (12) -
10" 

E=---XI 
27rfC 

0 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (25) 

Transposing for the purpose of capacity determination, 
this becomes-

10• X I 
C=~-- .... .. ........ .. .. .. .. .. .. .. (26) 

27rfE 
and if the capacity Is known, hut the frequency Is r e­
quired, it becomes-

106 X I 
f ---- 0 0 (27) 

2 7r C E 
• In each of these examples "E" is the applied E.M.F. in 

R.M.S . volts; "I" is the current flowing in amperes; "1r" 
is equal to 3.14; "f" is in cycles per second, and "C" Is 
the capacity in microfarads. 

\ 

I 

1937 RADIO TRADE ANNUAL OF AUSTRALIA 143 

OHM'S LAW APPLIED TO CAPACITY. 
(Continued from Page 142.) 

These equations may be applied to any alternating cur­
rent circuits, but, as far more convenient means of capa­
city and frequency determination are available for use at 
radio frequencies, their maximum usefulness is found 
when dealing with frequencies below two or three hundred 
cycles. In any case, snell factors as dielectrie · losses 
and series condenser resistance require c.onsideration at 
frequencies much above the limits mentioned, and, as 
these factors introduce serious inaccuracies, the formulae 
will not be of much use. Even at low frequencies they 
are not particularly accurate unless the wave form of the 
A.C. supply is good and the condenser under test, or in 
use, is fairly efficient. However, providing an A.C. supply 
from mains is available and the condensers under con­
sideration are of the paper type, tqey can he very useful 
and some examplef! of the application will he given. 

Capacity Determination. 
If a standard mains supply of 240 volts 50 cycles A.C. 

is available, a' very useful capacity tester can be built up 
with the aid of an A.C. milliammeter and the application 
of (26). 

Under these eonditions (26) may be simplified consider· 
ably and then becomes: --
C = 13.26 I ........ _ . . . . . . . . . . . . . . . . . . . (28) 
where "I" is the current flowing in amperes when the 
condenser is connected across 240 volt 50 eycle A.C. mains. 
(Equation (26) may, of course, be similarly simpified to 
suit any other mains voltage supply condition .) 

Here again it will be necessary to provide some means 
of current limitation, and, if an 0-150 mA. A.C. meter is 
used, a 2 mfd. paper condenser connected in series with 
with the meter will do the job nicely. This combination 
will enable the capacity of any condenser from 0.1 mfq. 
to about 8 mfd. to be determined with reasonable accuraey. 

When calibrating a meter of this description it must 
be remembered that the total capacity of the test con­
denser' and the current limiting condenser will be the 
reciprocal of the two capacities. This is a point which 
must always be remembered when dealing with conden­
sers. 'Vhereas resistances or inductors in series give a 
final value of resistance or inductance which is equal to 
the sum of the two (or more) respective values, conden­
sers work .the opposite way around and give a final value 
of capacity, which, as pointed out before, is equal to the 
reciprocal of the two (or more). capacities. It will be 
remembered that this is the case when resistances are 
connected in parallel, and the same equations (8) and 
(9) apply. 

Condensers in Series. 
•ro recapitulate, in terms of capacity:­

Cl XC" 

cl + c, 
0 0 0 0 0 0 (29) 

where "C." is the final value of capacity and "C1 " and 
"C," denote the respective values of the two condensers 
which are in series. 

Under these conditions it will be seen that once the 
effective value of the condenser under test and current 
limiting condenser in series have been determined by 
means of the current flow and equation (26), or it deriva­
tive (28), it will he necessary to effect a transposition of 
(29) in order to obtain the actual capacity of the con­
denser under test. 

This is quite a simple procedure, and, If we denote 
the final value of capacity by "C," and the current limit· 
ing condenser by "C,," the value of "C) ' (the "unknown" 
condenser) may he found by the following: -

Cl X C, 
c" = .... (30) 

c1-c, 
Application of this principle to suitable current values 

(transferred into terms of capacity) spread over the scale 
of the meter wlll soon result in sufficient calibration 
points being established to enable direct calibration of 
the meter scale In m!cofarads, 

Of courl:le, it !:< po11slbl e to ('OlJJH:ll't the unknown eon­
uenser directly in series with the meter and connect the 
two to the mains supply, but such procedure is not advis­
able, owing to the risk of a condenser short and the 
fact that in most cases ~ the condenser capacity will be 
unknown. The use of a 2 mfd. condenser permanently 
connected in series with the 0-150 mA. meter (under 240v. 
50c. conditions) will prevent any possibility of damage 
being done due to a fautly "unknown" condenser. In 
addition, it is easily seen that even if a 16 or 24 mfd . 
condenser is connected into circuit, the final value of 
capacity cannot exceed the 2 mfd. limit and, as a result, 
the meter will never be overloaded. 

Electrolytic condensers cannot be tested by this means. 
as it is essential that condensers of the type be operated 
on a uni-directional source of potential. A D.C. bridge 
type of tester is used for electrolytic condensers, and de­
tails of this method of condenser testing and capacity 
measurement will be given ln a later section. ("M~asm­
ing Instruments.") 

Frequency Determination. 
Equation (27) may be applied to the determination of 

frequency in exactly the same manner as was done with 
the ind.uctance equations. 

Quite considerable error may · he introduced if the wave­
form of the applied E.M.F. is bad, hut, if it is reasonably 
sinusoidal in form, a very useful frequency meter for use 
with small alternators may be built up which is both com­
paet and light in weight. On these counts the capacity 
type of frequency meter is somewhat better than the in­
ductor type. 

'Ve will assume for the moment that the alternator, 
with which the meter is to he used, has an output E.M.F. 
of 240 volts. The capacity in series may be 1 mfd. and 
if the mean frequency is 50 cycles, the current flow will 
he approximately 75 mA. An 0-150 mA. A.C. meter 
should thus be used, in order to bring the mean frequency 
setting to somewhere near the centre of the scale. 

Under these conditions, (27) can be simplified some­
what and becomes:-
f = 666 I . . . . . . . . . . . . . . . . . . . . . . . . (31) 
where "f" is the frequency in cycles per second; "I" is 
the current in amperes and the applied voltage and series 
condenser are as specified above. 

As mentioned above, the meter indication at 50 cycles 
will be approximately 75 rnA. (0.075 amp.). A frequency 
drop of 5 cycles will cause the current indication to drop 
by about 7 rnA. and a frequency increase of 5 cycles 
will cause the current to increase by about the same 
amount. The condenser used should have a working volt­
tage rating considerably in excess of the voltage it is 
actually operating on. Several current values at about 
the centre of the meter scale may be converted into _terms 
of frequency aild the meter calibrated accordingly. The 
meter will then serve as quite a reliable frequency indi­
cator on any 240 Volt A.C. supply within the limits of 
about 40 and 60 cycles. 

The foregoing details should provide an excellent indi­
cation ·of the principles governing the independent appli­
cation of inductance and capacity to alternating current 
circuits. Their combined application will be dealt with 
under the heading "Resonant Circuits." 

RESONANT CIRCUITS 
"Tuned" Combinations of Inductance 

and Capacity 

A LTHOUGH an exa_mple of the combined effect of In­
ductance and capacity in one circuit has been given, 
this example merely served to emphasise the par­

ticular properties of each with relation to an alternating 
current. The actions of each in the example cited (a filter 
circuit), although complementary, were distinct and 
separate in that neither depended entirely on the other 
fQr lt!i effectiveness, 

• 
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RESONANT CIRCUITS (Continued.) 
The most effective applications of inductive and 

capacitive reactance are found in resonant circuits where 
the two are comhined in .. such a manner that the final 
value of reactance is either considerably smaller or con· 
siderahly greatei:, a.t a given freqneilCY of operation, than 
the reactance component. 

"Resonance" in a circuit is reached when the frequency 
of the applied E.M.F. is such that the inductive and 
capacitative reactances in the circuit are equal, i.e., 

Circuit combinations of this type may be either of the 
"series" or "parallel" type, and the general factors gov­
erning the overall impedance of s1ich circuits have already 
heen detailed . 

HSeries1' Resonant Circuits. 
It has a lready been shown that "Xt " and "Xc" cancel 

out when resonance is reached in a "series" circuit, and 
that. as, a result, the reactance, or impedance, o"f the 
network is then equal to the value of any series resistance 
whic·h is present in the circuit. Snell a circuit was shown 
in Fig. 6 (b) _ · 

From this it can be seen that if no resistance is present 
the impedance of the circuit will be nil, and, as a result, 
a very large alternating curre.nt will flow. At frequencies 
"off" .resonance, however, the impedance will be depend­
ent on the ratio of "Xt" and "X0 ,'' and as these change 
in opposite directions for any given frequency change, it 
is fairly obvious that the increase in impedance for even 
a small change in frequency in either direction from reson­
ance will be fairly large and the corresponding current 
reduction large also. This means that the ratio of 
resonant to non-resonant currents will be very high and, 
as a result, the resonant point will be very definite, or, 
in other words, "sharp." Such a circuit is said to be 
very -selective. 

Taking the discussion a step further, it is obvious that 
the pr_esence . of any resistance at . all will reduce the 
current flow at resonance to quite a considerable extent. 
but· will not effect the current flow at "off resonance" 
points to anywhere near the same extent. As ·a result 
of this, the ratio of resonant to non-resonant current will 
be much lower than if no resistance were present. This 
means that the resonant point will he less clearly defined 
and the circuit will not he so selective. 

The above outline should serve to indicate the main 
properties of a series resonant circuit fairly clearly. hut 
as there are one or two others which are not immediately 
obvious, no harm will be caused by recapitulation. 

To commence with, a series resonant circuit is one in 
Which the ' effects of inductance and capacity cancel out. 
It follows from this that the current and voltage will be 
iii step when resonance is reached. Secondly, the current 
is limited only by the resistance of the inductor, so that 
th.e A.C. impedance of the network will be considerably 
lowin; than that of either component alone if a well­
desig_ned inductor . is used . . Another property of a series 
resonant circuit is that the. counter-voltage (back E.M.F.) 
developed across either component is always greater than 
the impressed voltage, providing . that uo other resistance 
than "that of the components themselves is in circuit. 
A fourth property, or perhaps we ·sh.ould say -adva!itage, of 
the circuit is that all of these effects are ·confined to a 
hand of frequencies, the width of which- ·is directly· con­
trollable by the resistance in circuit. Furthermore, the 
magnitude of the second and third "properties" is also a 
function of the resistance in the circuit. 

Phase Relationships. 
Before detailing a few of the applications where series 

resonant circuits can be used advantageously, it will be 
of interest to investigate the phase relationships of such 
a circuit. These are of great importance in certain reson· 
:tnt circuit applications. and although such applications 

will not he dealt with here, it is well to bear them in 
mind. 

It has already been shown that the current leads th" 
voltage applied to a condenser by nearly 90 degress, and 
that the converse applies to an inductance. ·Furthermore, 
it has been shown that the reactance of a condei1ser . is 
inversely proportional to frequency, and that the reactance 
of an inductance is directly proportional to frequency. 

From this it follows that in a series resonant circuit 
the reactance will be capacitive at frequencies below res­
onance and inductive at frequencies above resonance, 
and that. as a result, the current will lead the voltage at 
frequencies below resonance and lag behi.nd the voltage 
at frequencies above resonance. The voltage distribution 
across the network varies accordingly, i.e. , the majority 
of the voltage .drop will he across the condenser at 
frequencies below resonance and across the inductance 
at ·freq1\encies above resonance . 1 · 

Applications of "Series" Resonance. 
Even as a pure resonant circuit. a series combination 

of inductance and capacity has many applications. Volt­
age amplification may he obtained by using the counter­
voltage developed across either component, or attenuation 
of any particular frequency may be effected by shunting· 
the entire network across a circuit which contains an 
unwanted frequency. 

The question oi' voltage amplification by means of a 
series resonant circuit is one which calls for some ex­
planation. As pointed out before, the current flowing in 
the circuit ·at resonance, is many times that which would 
flow through either the condenser or the inductor alone 
with the same applied E.M.F. At -the same time, how­
ever, "Xt " and "Xo'' still retain their original values, even 
though they cancel out with reference to the applied 
E.M.F. This means then that the voltages across the 
condenser and inductor (regarded separately) will be 
"IXc" and "IX1 " respectively if we denote the current 
flowing at resonance by "I." As "Xc" and "Xt" are nearly 
180 degrees out of phase, these voltages will cancel out 
along with the reactances, when the entire network is 
regarded. but this does not prevent us from using the 
voltage developed across the inductor, alone as long as 
no appreciable load is imposed by doing so. It will be of 
interest to determine the exact 1ilagnitude of the voltage 
developed and, in doing so, to discover the effect. of series 
resistance on this voltage. 

We have already shown that the impedance (or react­
ance) of the circuit at resonance is equal to the resistance 
present. It follows from this that the current flowing 
("I") must he equal to E/R. Therefore, the voltage 
developed across "L" (and also "C") will be-

E Xt 
E 1 = X , -- = E-- . . (32) 

R R 
where "Et " is the voltage developed across the inductor ; 
"E" is the applied E.M.F.; "R" is the series resistance of . 
the circuit and "X1 " is the reactance of the inductor. 

The second term of the equation shows clearly that the 
magnitude of the voltage developed across the inductor is 
Xt /R times the impressed voltage. The importance of 
"R" as ·a factor in controlling the magnification obtainable 
by means of a series resonant. circuit is thus amply demon­
strated, and some idea of the improvement in the efficiency 
of a resonant circuit which may be effected by reducing 
" J;l." may be gained. This is a fundamental point in .all 
A.C. circuit design and should always be borne in mind. 

It is of interest to note that the operation of the "Q" 
Meter depends on the fundamental principle that a volt­
age amplification dependent on the series resistance 
present is obtained across either of the components in a 
series resonant circuit. In the "Q" Meter, the voltage 
developed across the capacitive component is measured. 
This instrument is dealt with in a later seetioi1 · ("Meastl!'­
ing Instruments"). In the meantime, we sha.U merely 
give a definition of the term "Q'' in relation to -the mattAr 
at present IInder tliscnssion . 
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RESONANT . CIRCUITS (Continued.) 

Determination of "Q" Factor. 
The ratio X/R may be regarded as an indication of 

the efficiency of a condenser or an inductor operating in 
an A.C. circuit (whether low- or radio-frequency) and is 
termed the "Q" of the component or circuit. Since 
Xt = 27l'fL it is more usual to express the " Q" value of 
an inductor in the basic terms and the following expres­
sion may be accepted as the standard of reference in this 
matter: 

27l'fL 
Q = . . . . . . . . (33 ) 

R 
All of these remarks apply equally to the efficiency of 

a condenser. In the case of a condenser, the factor "R" 
is the series resistance of ths condenser itself, and thcl 
top half of the expression is equation (17) which gives the 
reactance of a condenser. 

"Series" Resonant Frequency. 
Before dealing with the application of series resonant 

circuits for the attenuation of unwanted frequencies , it 
will · be advisable to show how the resonant freqnency of 
such a circuit is determined. 

The following expression gives the resonant frequency 
for a series inductances/capacity comhination-

1 
Fr " " " " . . " (34) 

27!' y L 0 
where '' Fr" is the resonai1t frequency in cycles per second; 
"7!'" is 3.14 (or 3.1416 if greate1' accuracy is required); 
"L" is the inductance in henries and "C" is the capacity 
in farads. These values for ''L" and "C" will be found 
convenient when dealing with low-frequency circuits, but 
some simplification is desirable when working at radio­
frequencies. A more convenient expression for R.F. 
applications is given by the following : 

159 
Fr = ----- . . . . . . . . . . . . . . . . . . . . . . (35) 

VLC-
where "Fr" is the resonant frequency in kilocycles per 
second; "L" is the inductance in microhenries, and "C~' 
is the capacity in microfarads. 

A very wide application for series resonant networks 
is found in the attenuation of unwanted bands of frequen­
cies, and, as the degree of frequency discrimination exer­
cised may be controlled by the amount of resistance 
present in the circuit, some of these applications are of 
great value in electrical and radio engineering. The fact 
that the degree of attenuation also varies with the amount 
of resistance in circuit, is no disadvantage and proves 
very useful under some circumstances. 

It is not proposed to go into the theory regarding the 
band·, width affected and the degree of attenuation for 
varying resistance values in the discussion, as these fac­
tors call for much wider treatment than is possible here 
and, in any case, are fully covered in numerous standard 
text-books readily available to those interested. A general 
treatment of the applications possible for series resonant 
networks will serve the purpose much more satisfactorily 
and provid~ a basis of practical data which will not only 
be of more general interest, but can be easily elaborated 
upon by those engineers who are desirous of employing 
any of the systems outlined. 

Equaliser Networks, 
Foremost among the applications possible for series 

resonant networks is that of resp_onse equalisation. In 
this case the network is shunted across a line carrying 
a band of audio-/or radio-frequencies, some of which have 
a greater amplitude tha11 the mean level, i.e ., some portions 
of the band are "peaked" with relation to the others. A 
series netiiol'k which contains some means of varying the 
resistance present is connected across the line and tuned 
by yar[~I_I_I\' .. "Tt o_r . "C." l\11til its resonant frequency is 

situated in the centre .of -one.: of the peaks. Adjustment 
of the series resistance in the network will result in any 
required degree of attenuation of the frequencies around 
the resonant point. Careful adjustment of the resistance 
value will result in the peaked frequencies. being attenu­
ated until their amplitude coincides with the mean level 
of the entire band. Such a network is known as an 
equal iser. The circuit employed is similar to that shown 
in 6 (b), the only difference being that "R" is variable. 
The two points shown connected to the source of E.M.F. 
are those which are connected across the line. 

"Band elimination" is only another step on from this. 
and the circuit in this case consists of inductance and 
capacity only (or as nearly as possible) . The network is 
again shunted across a line carrying a band of frequencies, 
some of which are mnvanted. By tuning the network to 
the unwanted frequencies these can be eliminated. The 
width of the hand eliminated and the completeness of 
elimination will dep end on the amount of resistance pre­
sent. Careful inductor design and the use of a good 
"low-loss" condenser will result in the hand-width affected 
being only a few hundred cycles wide, at ra!lio frequencies 
and proportionately smaller ·at low-freq\iencies. Normal 
applications for this type of network are for "scratch­
filters,' ' to operate in conjunction with gramophone pick­
ups, and wave-traps in radio receivers. Another applica­
tion is found when it is desired to "cut-off" the response 
of an amplifier at a certain point. In this case the filter 
is made fairly ''broad" in its ope1;ation and is tuned to 
a point somewhat past the actual "cut-off" frequency re· 
quired, so that by the time the response is back . to 
"normal" again the frequency is well past the reproductwn 
capabilities of the amplifie1'. A scratch-filter network is 
designed in this way if no frequencies above the peak 

100 500 1000 3000 6000 

FREQUENCY if\, CYCLES PER SECOND 

Fig. 8. 

"scratch" level are requir:ed. A scratch-filter of this type 
is probably more common than one of the 'band elimina­
tion" type, and a suitable circuit with constants and 
attenuation characteristics is shown in Fig. 8. 

"Tuned" Power Filters. 
Series resonant networks form the basis of some very 

interesting filter circuits for use in radio receiver power 
units. It will be remembered that, in a previous example 
dealing with filters , it was mentioned that the reactance 

. of an 8 mfd . condenser was about 200 ohms. Even this 
value gave excellent filtering efficiency, but it is easy to 
imagine how much better the filtering would be if a choke 
were connected in series with the conde11ser and the pair 
tuned to 100 cycles. The . resultant reactai1ce in this case 
would only be the D.C. resistance of the choke (probably 
no more than 100 ohms}. 

Unfortunately, a combination of this kind does not lend 
itself to rectifier efficiency . if used immediately following 
the rectifier. even though the filtering efficiency is un­
doubted. (The relative - merits of choke-input and con­
denser-input filters are sufficiently well-known and require 
no elaboration here.) However, the system can be used 
as the centre leg of a two section filter and its use is well 
worth while in the power supply units of high-g-ain f\nl , 
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TUNED POWER FILTERS-(Continucd). 
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Fig. 9. 

plifiers. The main frequency whlcll requires atteunatiou 
at this point is . 100 cycles. Thill is the pulsation which 
results from full-wave rectification of 50 eycles A.C., and 
although it is not pure A.C., is snfficlently alternating in 
character to be amenable to treatment by A.C. methods. 
The circuit of the completed filter is shown in Fig. 9.. The 
series network, composed of "L" and "C" should resonate 
at 100 cycles and, if this is done the shunt impedance 
presented to the 100 cycles component by the series net­
work will be equal to the D.C. resistance of the choke. 
In order to do this there is no necessity to effect trans­
positions in the resonance formulae (34) and (35). We 
already know that X 1 = X c when resonance is reached 
and if a reactance chart is available it is only necessary 
to look up values of inductance and capaeity which hav0. 
corresponding reactances at 100 cycles. If these two 
values are connected in series, resonance will be estab­
lished. 

Use of Reactance Charts. 
ln order to simplify the job ~till fnrtht>r, two charlD 

are presented, in figs. 10 and 11, which not only provide 
these figures hut also show several alternative values of 
inductance and capacity, which will resonate at any re­
quired frequency. Full instructions for the use of these 
charts are printed below them, and no difficulty should 
be experienced in finding the required information. 'fo 
clarify matters still further, the use of the charts in con­
nection with the problem in hand is as follows:-

Referring to fig. 10. Looking at the bottom of the 
chart, we see that the1·e are two rows of frequency rea<l­
ings. 100 cycles is in the top row and this fact must he 
borne in mind when reading the chart. Following· the 
line from 100 cycles vertically it will be seen that diagonal 
inductance and capacity lines intersect it at a number of 
points. The inductance lines slope upwards to the right. 
and the capacity lines upwards to the left. Each of 
these lines corresponds to two values of inductance o1· 
two values of capacity. The 11lternative values are arranged 
on top of one anothPr and the value to he used is that 
which corresponds in posit'on to the frequency row in use 
(e.g·. , top frequenc-y row, top "L" or "C" value). The 
spaces between all major tabulation lines are divided up 
into logarithmic proportions, so that the unmarked line 
between major tabulations indicates that the value of in· 
ductance, capacity, reactance or frequency at the point 
is half of that at the succeeding tabulation. For example: 
Referring hack to the 100 cycles line again, the next major 
tabulation is 1 KC/sec. (or 1000 cycles), therefore, the 
vertical line between these two is half of 1000 cycles, that 
is 500 cyeles. The same thing applies on all other ordi· 
n~tes and the intervening spaces are divided into similar 
!ll'Op~rtions. Under some circumstances this will make 
it a little diffieult to ohtain exact re~dings, hut fig. 11 
(chart No. 2) eomes in at this point as it gives an en­
larged section of a single decade of fig. 10 (chart No. 1). 
(See explanatory notes accompanying eharts for further 
details of their use.) 

DELIVERY.! 
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REACTANCE CHARTS. 
(Gontinued (rnlll Page HG.) 

Following the 100 cyeles line vertically it is quite evi· 
dent that there are an infinite number of eombinations of 
"L'' and "C" which will resonate at ·100 cycles. This is 
indicated by the fact that wherever an inductance line 
and a capacity line intersect on the 100 cycle vertical the 
respective values of "L" and "C" have the same value of 
reactance at that frequnecy. The value of reactance for 
each may be ascertained by taking a horizontal line to 
the reactance column from the point where the ''L" or 
"C" lines intersect the vertical frequency line. As both 
t.lJe "L" hnd "C" lines unoer consideration intersect the 
v-ertical at the same point it follows that the respective 
values of "L" and "C" must have the same reactance. 
This, of course, applies to undrawn "L" and "C" lines be­
tween the major tabulations as well as the drawn lines. 

Actually, however, we are only interested in "standard'' 
values of "L'' and "C' ' as it is of no use contemplating 
the construction of n tuned filter if we have to gel special 
inductors and condensers made np. ny inspection of Uw 
'chart we find that two fairly standard comhlnatious of 
''L" and "C" will resonate at 100 cydes. These are 5 
henries - 0.5 mfd. and 0.3 hc-mies - 5 mfd . respectively 
and the lines for these respective pairs both intersect on 
the 100 cycle line. Either of these pairs will do the joh 
anrl provide a satisfactory filter for use in the centre of 
fig. 9. The values used in the first pair are readily obtain­
able and as a 5 henry choke can he easily made with a 
D.C. resistance of only 20 m· 30 ·ohms it will be seen that 
the filtering efficieney with this combination will be far 
greater than that obtainable with even a 16 mfd. con­
denser, of which the reactance is somewhere near 100 
ohms at 100 cyeles. The seeond pair will be even more 
efficient as a 0.5 henry choke could he made with a re­
sistance of under 10 ohms_ However, a 5 mfd. condenser 
will be difficult to obtain and would have to be made up 
by connecting a 4mfcl. and a 1 mfd. condenser in parallel. 
However, the values given will he useful examples of the 
application of the reaetance charts to such problems and 
will show how the resonant frequency of any series net­
work may be determined. 

Back-E.M.F. Precautions in Tuned Filters. 

A point which must be remembered when working with 
seties resonant networks, is that quite a large counter­
voltage will he developed across both the condenser and 
the choke, and that this voltage will be considerably 
higher than that of the A.C. voltage being by-passed. The 
actual value of this back-volt«ge may easily be determined 
by reference to the "Q" formulae presented earlier. This 
hack-voltage will not be very important as far as th e 

choke is concerned, but should be l)orne In mind when 
('hoos!ng a coml'enser rating for use in the circuit. 

An example based on the first pair or c.omponentH speci­
fied for use in a tuned filter will make this clear. The 
values specified were 5 henries and 0.5 mfd. ·Reference 
to the chart will show that both of these have a reactance 
of about 1300 ohms at 100 cycles. 25 ohms would be 
somewhere near the final value of impedance of the net­
work at resonance, so it can be seen, by reference to equa­
tion (33) , that the "Q" of either component will he about. 
55. Assuming a peak ripple voltage of one volt at the 
point where the filter is connected, this means that 55 peak 
volts counter-E.M.F. will be developed across either eom­
ponent. This will not affect the choke. unless it is very 
poorly made, but the condenser must be capable of stand­
ing this in additioE to the D.C. voltage already present. 
Although trouble from this source is not common, it is a 
factor which should always ])e borne in mind. 

This dissertation on series resonant cirenits may ller ­
haps have been rather longer than was stl'irtly neeessary. 
in order to e:over the grom)d, hut the data presented has 
been fJHite important and should prove of a~sisLa.nce ill 
the solution of many radio problems. In add it ion, many 
of the statements apply equally well to parallel resonant 
<:ircnits and reference will he made to them in tl!P eour~r-• 
of the next section. 

Parallel Resonant Circuits. 
It has already been shown. in the preliminary data on 

parallel resonant circuits given in conneetlon with fig. 
6 (c), that resonance is reached in this type of circuit. 
when X1 = X,; that is, under the same conditions apply­
ing when resonance is reached in a series circuit 

In addition. it has been shown that under these condi­
tions, the resonant impedance may he obtained directly 
from the actual values of resistanc.e, indnctanee and capa­
eity in the cireuit. and the relations existing may he ex­
pressed as Z = L/RC (equation (19) ). This is only cor­
rect when the value "R" (see fig. 6 (c) ) is low compared 
to the impedance of the inductive leg of the network. As 
this is nearly always the case, we need not concern our­
selves with any other conditions . 

From equation (19) we can see that the impedance of 
the network at resonance varies inversely with both "R" 
and "C" and is directly proportional to "L." Consequently 
the value of impedance will be high compared to that of 
a series network, assuming that the constants are the 
same in each case, as this set of relationships is exactly 
opposite to that appearing in the impedance equation (fig. 
6h) for a series network. In addition, the pha.se relation­
ships for a parallel resonant circuit under "off-resonance" 
conditions are the reverc;e of those for a series resonant 
circuit. 

(Turn to Page 150.) 

Instructions for the Use of Reactance Charts 
TO FIND REACTANCE: Read the charts vertically from 

the bottom (frequency) and along the lines slanting· up­
ward to the left (inductance) or to the right (capacitance). 
Projeet horizontally to the left from the intersection and 
read reac.tanc.e. Note that there are two sets of ealibra · 
tion values used throughout the chart, and that the upper 
values on the scales correspond to the upper set of values 
at the bottom of the complete chart and vice versa. 

TO FIND RESONANT F.REQUENCV: Read the slant- · 
ing lines for the given induc.t.ance and- capacitance. Pro­
ject downward to the bottom ~cale. Example: The sa.mple 
point, indicated at right hand top of chart 1, corresponds 
to a frequency of a bon t 700 k.c. and an inductance of 0.5 
henry, or a capacitance of 0.1 mmfd., giving in either case a 
l'eactance of about 2,000,000 ohms. The resonant freqnen·cy 
of a circuit containing these values of inductance and 
capacitance is 700 k .c., approximately. 

USE OF CHART 2: Chart 2 is used to obtain additional 
precision of reading but does not place the decimal point, 
point, which must be located from a preliminary entry on 
chart 1. Since the chart necessarily requires two logarith­
mic decades for inductance and capacitance for every 
single decade of frequency and reactance, unless the cor­
rect decade for L and C is chosen, the calculated values 
of reactance and frequency will be in error by a factor of 
3.16. By using this chart it will be found that, following 
on the previous ·example, the reactance corresponding to 
0.5 henry or 0.1 mmfd. is 2,230,000 ohms at 712 k.c.., their 
resonant frequency. 

For further information on the nsed of these charts refe1· 
to the paragraph entitled "Use of Reactance Charts" in 
the section dealing with induetance and capacity under 
the heading "Fundamental Electrical Formulae." 

- - -- - - ----~-----~- . . .: ....... ·-----·.. .....- ~- .. 
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FIGURE 10 (Chart 1) , above, f_or approximate resonanceand reactance determination •• 

FIGVRE 11 (Chart 2), facing, for accurate determination of same, 
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Always obtain approximate value From Figure 1 before using Figure 2 
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CAPAC I TANCE 

~ ~ -- -- - - ~~- .-
1 2 3 4 5 6 7 8 9 10 

FREQUENCY 

The accompany ing c_harts may be used to f ind ( 1) 'l' he reactance of a given inductance or condenser at a given 
f requency; (2) the resonant frequency of a given inductance and condenser. 

In order to det ermine t he quant ities involved to two or three significant figmes the chart is divided into two parts. 
Chart 1, is a complete chart (containing 100 sections ) to be used for rough calculations, while chart 2 (one of the sec­
tions of chart 1 enlarged appr oximately 7 times) is to be used where the significant two or three figures are to b e deter· 
mined. 

(I nstructions and examples of the use of these cha rts wi ll be fo und on pages 146 an d 147. ) 

• .. .... 4 ---~ ' -- .. ..,. 
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PARALLEL RESONANT CIRCUITS. 
(Continued from Page 147.) 

"Parallel" Resonant Impedance. 
The ''high impedance" property of a parallel resonant 

eircuit is explained by the fact that two paths are offered 
to any voltage applied to the network. 'fhe current con­
ductances of these two paths are equal, but are opposite in 
sign. Consequently, the net conductance of the network 
is zero under ideal conditions and no current will flow. 
Actually some current does flow, but this is only because 
of the small amount of resistance which is inevitably pre­
sent. 'fhis resistance, in effect, sets up a state of un­
balanee between the two paths and, consequently, a small 
amount of alternating current is able to pass through the 
network. The behaviour of the network is really con­
siderably more complicated than the above description 
might imply, but, as has been pointed out before, it is not 
proposed to go very deeply into theory in the course of 
this discussion, and a salient presentation of the general 
features of each circuit is all that is being attempted. 

As a result of this increasing impedance characteristic 
exhibited by a parallel circuit at resonance, the actual 
cmrent which will pass at the resonant frequency is very 
small. The circuit exhibits the same "selective" charac­
teristics and resonant/non-resonant impedance ratios are 
controlled by the amount of resistance present, in the 
same manner. 

As the majority of radio receiver tuning circuits are of 
the parallel-resonant type, it can easily be seen that any 
resistance present in the circuit detracts very largely 
from the performance in more ways than one. 

Vacuum-Tube Circuits. 
Parallel resonant circuits are particularly valuable in 

any applications where vacuum-tubes are concerned, on 
account of the fact that high input and output impedances 
are usually essential for the efficient operation of such 
tubes. The value of parallel-resonant circuits in this 
connection is not only on account of the relative ease 
with which high impedances may be attained, but also 
because the D.C. resistance is invariably only a very small 
fraction of the resonant impedance. Consequently, little 
or no effect on the static operating potentials of the tubes 
is evident. This in itself is a decided advantage, as it 
means there is no power wastage in the resonant circuits. 

Parallel resonant circuits find mai1y valuable applica­
tions in equalisers and wave filters, the procedure in such 
circuits being to place the network in series with the re­
mainder of t.he circuit. Th'e insertion loss caused by the 
filter is usually somewhat higher than that of a "series" 
network shunted across tll•3 line, but as the filtering effi· 
ciency is also somewhat higher, the system finds many 
applications where extremely good filtration is required. 
Occasionally both types of network are used in the same 
circuit. This is done in cases where a high degree of 
band-response equalisation is required, and it is necessary 
to take advantage of the special properties of each system. 

uTuned" Power Filters. 
Another application of this type of filter is foun<l in the 

power supply units of radio receivers, and in this case, the 
the first filter choke of a two section filter is tuned, in­
stead of a series network being used to replace the second 
filter condenser, as in fig. 9. 

Some idea of the increase in filtering efficiency which 
results from this procedure may be gained from the fol­
lowing;-

vVe will assume that the first filter ehoke in a two­
section filter has an inductance of 50 henries. Reference 
to fig. 10 will show that a choke of this inductance has an 
impedance of approximately 30,000 ohms at 100 cycles. 
Reference to fig. 10 again will show that this choke can 
be tuned to 100 cycles by connecting• a 0.05 mfd. con­
denser in parallel with it. Tn order to determine the re­
sultant impedance uf the tuned circuit it will be necessary 
to first ascertain the D.C. resistanee of the choke and then 
apply equation tl9) (Z = L/ H.C) . ·rhis E'<lLudiou tipedfie>< 
that "Il' shall lw ex]ll'PH>H·<l in microht>nries and "C" ill 

mi<:roJ:arads. "C," being 0.05 mfd., is iu order, but it 
will be necessary to multiply "L," which is in henries, by 
one million. "R" we can assume to have a resistance of 
200 ohms. The expression then becomes 

50,000,000 
Z = - ---- = 5,000,000 ohms 

200 X 0.05 
which is the impedance of the network to 100 cycles. 

This is rather a phenomenal increase, and may seem to 
he rather ridiculous. However, the figures are correct, 
and serve to demonstrate the propertes of parallel re­
sonant circuits in 1io uncertain manner. 

A poiut that mnst be remembered , however, is th<e 
faet that a filter similar to the one just ciescribed is very 
sharply tuned, and maximum attenuation will only lJe 
exercised at the resonant frequency. I<'requencies more " 
than a few cycles above or below 100 cycles would hardly 
be affected at all, other than by the normal filtering action 
of the choke. However, as 100 cycles is the main fre­
~uency which causes trouble in filter circuits, the system 
1s of great value. Unfortunately, the system cannot be 
applied to single-section filters with any success because 
the tuning-condenser tends to by-pass the chok~ at high 
frequencies, with the result that the higher harmonics or 
te 50 and 100 cycles pulsations aro shunted across the 
choke and cause trouble if there is no second sec:tion to 
look after them. 

These examples should enable the reader to grasp the 
fundamentals underlying the applications of inductauee 
and capacity to A.C. eircuits very thoroughly. 

II 

C.$. C. 
Present 

A Full Range of the Finest 
Quality Condensers, 

Including 
Radio Paper Tubular Condensers. 

From .005 m.f. to 1.0 m.f. 
Working Voltages 250v. to 600v. D .C. 

Special Capacities and Higher Working Voltages 
on request. 

Ceramic Case Mica Condensers. 
.00001 m.f. to .01 m.f. 

Transmitting Condensers. 
Mica Dialectric:- .0000 1 m.f. to . 5 m.f. 

Working Voltages 200v. D.C. to 20,000v. R.F. 
plus 100% telephone modulation. 

Paper Dialectric:-.25 m.f. 250v. D.C. to 
1 m.f. 30,000v. D .C. 

CONDENSERS FOR NEON SIGN AND 
INDUSTRIAL PURPOSES. 

Condenser for any special requirement 

CONDENSER SPECIALITY CO. LTD. 
112 Rothchild Avenue, Rosebery, N.S.W. 

Phoue: Mascot (M7) 700. 

I 

1 
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Antenna. 

--------
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Ganc:ed 
Variable Condenser. 

.-- ----·1 
I 0 ' 
~0 IR.F.T 
_1__ftJ ~ ~Sbielded 
: ---,--
-------· 

Radio Symbols. 

1 )J ~ _l nJn -----:-
Counterpoise . . Ground or Chassis. 

l 111 __iQQQOL 
T I 

CondetJser and 
Condenser Block. R.F. Cboke or Coil. 

X~~ 
Variable CouplinQ. 

Iron 
Core 
Cooke 

_3E ~E 
t-P_. _P._. O_u_t~p_u_t _1i_~_a_n_.s..t..;fo_r_m_:_er_.+P...:. . ..:..P.:... . ..:.:.ln...!.p:..:u_r_Tr..:.:.r_:a:..:.f')5:2..fo:..:.r..:..m:..:.e::r..:.:.. __ -t--.....:P:.....:..ow=er_TranSj'ormer 

] . Resiotor. 

hPoteotiometer 

--o 
Terminals. 

Fu.se. 

Triode (D. H.) 

%Voltmeter. 

.-@- Ammeter. 

Headphones . 

+-1 
Connection . 

~ 
Triode ( l.D.H.) 

MilliamereP. 

No Conr.>ection . 

w 
Screen 
Valve. 

Grid. 
(D. H.) 

...k _L 
T ~ 

Variable Condenser. 

JC 
R.F. Transformer. 

~
Audio 

or 
Output 
Transforme~ 

oc 
Pickup. 

l. 1 Variable 
Resistance 
RIJeo:;tat. 

-0-
Galvanometer 

- ~ + 
~ 1 -- -·-·--1~ 

"B ·: Battery 

Lamp. 

Wi 
Screen Grid 
Valve'{ I.D. HJ 
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Radio Symbols. l 
() ~ 

Full Wave Rectifier. Half Wave Recrifier. 

Duplex Diode 

O~de~H) T! !) ~ (f, DiodeTetrode 
~------------~----~------------~--~~.~~----------~----~-+----

( I.D.H.)I 

Contact 

RectiFier 

~rrotor 

1
rhPhotoelectnc 

ycell 

D1amond 
Full Wave 

Rectifier 

] 
©IOOuchon 

- Motor 

~ Neon 

~ Lamp 

Abbreviations and 
Symbols 

T HE list given below indicates the main abbreviations used 
for radio and electrical terms or units. Those referring 
more particularly to electrical terms follow the recom· 

mendations of the International Electro-Technical Commission 
which have been adopted by the British Standards Institute 
(vide B.S. Spec. No. 423, 1931, "British Standard Letter 
Symbols for use in Electro-Technics"). 

The major units are denoted by capital letters, while prefixes 
appear in small letters, i.e., the symbol for milliwatt is mW. 
The exception is the use of M for "meg" or "mega" to avoid 
confusion with the sub-multiple "m". The symbols remain the 
same regardless of the numerical value of the unit involved. 
We may have O.lA, lA, or lOA. 

With regard to abbreviations for such terms as "alternating 
rurrent," "intermediate frequency," etc., either as nouns or 
adjectives, there seems no standard usage. British practice is 
to use capitals followed by stops in either case, although ~he 
American method of using small letters, hyphenated for adjec· 
tival use and with stops for noun use, seems more justified and 
this has been used below, 

Quartz 

Crystal 

. · ~D.C. 
~ Generator. 

~D.C 

~ IYto~or. 

®"~~~dor 

Tbermocouple 

Telepbone Jacks 

~0 ~0 
__//_._ 

§:[] 
0 

--()~ 
--o~~ 

Switches ' -

It should be noted that symbols are NOT followed by full 
stops when appearing in text, although abbreviations are 
punctuared as such. All terms should preferably appear fully 
spelled out, as the use of symbols or abbreviations in running 
text is deprecated. 

The pictorial representations of components, etc., as shown 
on this and the preceding page indicate those commonly used 
in this country and which may be taken as standard, although 
there are several cases where alternative versions exist. 

Term Abbrevia• 
tion or 

·--- -- --- ·-·· -- -- letter 

Alternating-current (adjective) 
Alternating current 
Ampere 
Audio-frequency (adjective) 
Continuous waves .. .. 
Cycles per second ... . . .. · 
Decibel 
Direct-current '(adjective) 

symbol. 
a-c 
a.c. 
A -
a-f 
c.w . 

I 

I 
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RADIO SYMBOLS-(Continued from Page 152.) 

Direct current 
Electromotive force 
Frequency .... 
Henry 
Intermediate-frequency (adjective) 
Interrupted continuous waves 
Kilocycles per second 
Kilowatt 
Kilowatt· hour 
Megohm 
Microfarad 
Microhenry 
Micromicrofarad (= picofarad) 
Microvolt 
Microvolt per meter 
Milliampere 
Millihenry .... 
Millivolt 
Millivolt per meter 
Milliwatt 
Ohm 
Radio-Frequency (adjective) 
Volt 

d.c. 
e.m.f. 
f 
H 
i-f 
I.C.W. 
kc/sec. 
kW 
kWh 
Mn 
1-'F 
1-'H 
1-'1-'F 
p.V 
p.V/m 
mA 
mH 
mV 
mV/m 
mW 
n 
r-f 
v 

International Symbols of Quantities 

Acceleration of gravity g 
Angles <p 'iJ 
Capacity c 
Conductance G 
Current I 
Dielectric constant K 
Difference of potential v 
Efficiency .... '7 
Electromotive force E 
Energy or work .... w 
Flux density (electrostatic) D 
Flux density (magnetic) B 
FreC!uency .. .. f 
Impedance z 
Intensity of ;r,agnetisation T 

J 

Length I 
Mass m 
Magnetic field H 
Magnetic flux <I> 
Magnetomotive force F 
~utual inductance M 
·Permeability p. 

Phase displacement <p 

Power p 
Quantity of electricity Q 
Reactance .... X 
Reluctance s 
Resistance .... R 
Resistivity .... Q 
Self-inductance L 
Susceptibility " 
Temperature T 
Time t 
Work A 

(J 

Units and Their Equivalents 
This table shows the relation between electrical and 

mechanical units. It e~ables any conversion to be 
made. 
One ft.-lb. 
One B.Th.U. 

" .. 
One H.P. Hour .. .. 
One kw. hour 

.. .. .. 
One H.P. 

.. .. 

= 1 lb. raised 1 foot high. 
= 1 lb. of water raised 1 ° F. 
= 778.8 ft.-lb. 
= 1,005 joules. 
= 0.252 kilogram calories. 
= 0.746 kw. hour. 
= 1,980,000 ft.-lb. 
= 2,545 B.T.U.'s. 
= 11000 watt hours, 
= 1.34 H.P. hours. 
= 3,412 B.T.U.'s. 
= 2,654,200 ft.-lb. 
= 3,600,000 joules. 
= 746 watts. 
= 0.746 kw. 
= 33,000 ft.-lb. per minute. 
= 550 ft.-lb. per second. 
= 2,545 B.T.U.'s per hour. 

= 42.4 B.T.U.'s per minute. 
= 0.707 B.T.U.'s per second. 

Units and Their Symbols 
(Used after numerical values.) 

Ampere 
Coulomb 
Farad 
Henry 
Joule 
Ohm 
Volt 
Watt 

Unit of 

Current 
Quantity 
Capacity 
Inductance 
Energy 
Resistance 
Electromotive Force 
Power 

Multiples and Their Symbols - . 

Multiple Name 

1,000,000 Mega 
1,000 Kilo 

100 Hecto 
.001 Milli 
.000,001 Micro 

Prefixes 

Symbol 

.A 
c 
F 
H 
J 
n 
v 
w 

Symbol 

M 
k 

m 
p. 

The prefixes milli·, micro· and micromicro· denote 
that the term to which they are attached (e.g. amps 
or farads) must be divided by 1,000 or 1,000,000 or 

1,000,000,000,000 respectively, e.g., one milliamp is 10~0 
amps, while a condenser of .0005 mfd capacity may be 
spoken of as a 500 mmfd. condenser. Milli- is denoted 
by m. and micro· should be denoted by the Greek 
letter "mu" but is often printed as m. due to the 
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RADIO SYMBOLS . 
(Continued from Page 153.) 

printer's limitations. The prefixes kilo- and meg- or 
mega- denote that the term to which they are attached 
(e.g., volts or ohms) must be multiplied by 1,000 or 
1,000,000 respectively, e.g., one megacycle is 1,000,000 
cycles. They are denoted by k and M respectively. 

11" 

11"2 

71"/4 
1/71" 
1 radian 
e 
log10e 

Handy Factors 

3.14159 
9.8696 
.78H 
.3183 

57.3° 
2.718 
2.3026 

Incnes and Fractions as Decimal Equivalents 
of One Foot 

Fraction. 

Inches. 0 ! -! I 
0 .0000 .0208 .0417 

1 .0833 .1042 .12 5 

2 .1667 . 1875 .208 

3 .250 .270 . 291 

4 .33 3 .35·4 .375 

5 .416 .437 .458 

6 .500 .520 .541 

7 . 583 .604 .625 

8 .666 .687 .708 

9 .750 770 .791 

10 .833 .854 .875 

11 .916 .937 .958 

Decimal Equivalents of Sixteenths 
-1 sixteenth - .0625 
2 .125 
3 .187·5 
4 25 

5 
6 

.312 5 

.375 

3 
4 

. 0625 

.1458 

.229 

.312 

.395 

.479 

.562 

.645' 

.729 

.812 

.895 

.979 

7 sixteentns 
8 

9 
10 
11 
12 

13 
14 
15 

.4375 

.5 

. 562 5 

.62 5 

.6875 

.75 

.812 5 

.87 5 

.9375 

Whitworth Threads 

Diam. at Threads 
Diam. Bottom of per 

Thread. inch. 

-!-in .186 20 
3 . 
8 lll. .295 16 
1 . .393 12 z-lll. 
~· .508 11 
8 1n. 
3 . .622 10 4lll· 

1 in. .840 8 

1i in. 1.067 7 

1! in. 1.286 6 

1 ;tin. 1.494 5 

2 in. 1.715 4! 
2! in . 2.180 4-

3 in. 2.634 3! 

Drills for· Tapping and Clearing B.A. Sizes 

B.A. Size. Tapping (ins.). Clearing (ins.). 

0 ll H 64 

1 H s"-
2 i\z il •• 
3 h frr 
4 

1 :h ll" 

5 ~ 
1 
ll" 

6 .r.. .;. 

8 -h .;. 

Specific Resistances of Metals and Alloys at 
Ordinary Temperatures 

Substance 
Specific 

Resistance Relative 
Microhms conduct' 
per em. 

i\Juminium 2.94 
Brass • • • , 6·9 
Climax . . . . 87 
Cobalt . . . . 9. 7 
Constantan . . 49 
Copper, an• 

nealed . . 1. 59 
Ger . Silver 

( 18X) . . 30·40 
Iron, pure 9 
(ron, wrought 13.9 

a nee 

54 
26· 17 

1.83 
16.3 

3.24 

100 

5.3·4 
17.7 
11.4 

Specific 
Resistance Relative 

Substance Michrohms conduct .. 
per em. 

Lead . . 20.8 
Manganin . . 43 
Mercury • . 95.7 
Molybdenum 4.8 
Nickel . . . . 10. ~ 
Nichrome . . 110 
Platinum • . 10.8 
Silver . . I. 5 
Tungsten . . 5.4 

ance 

6.64 
3.7 
1.66 

33.2 
11.8 

1.45 
14.6 

106 
28 .9 
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193~ EF(JO 
lllu,;trated here il-l the new 
Efco dial MODEL SLD/28. 
Please quote this number 
when orderi11g. Prices upon 
applieatioll . 

The escutcheon o JJ e n 1 n g 
nJea~5ures lliu~;. x 2 7/ 8im. and 
with the dearly .marked scale figure" 
edgelit, easy dial readii1g is assured. 

STATION INDICATOR 

DIALS 
Send for full particulars of 

this and othet· dials-( edge­

lit and othenvise) in the 

Efco comprehensive range.· 

Built of heavy gauge steel 
plate, this latest addition to 

the famous Efco family of modern 
dials has a mottled hakelite escut­
cheon of distinctive design. 

. -. ~ · 
Strongly m a d e with 
Bakelite escutcheon, in­
cluding 8 screwed lamp 
holders (no lamps sup­
plied). Size 7in. x l!in. 

The station indiGator is 

used in conjunction with 

automatic switch Luning. 

......... ,, ' 

A medium priced Edgelit 

uuit available in two glasses. 

E'lcutcheou size approx. 7in . 

x 4in . 

Dial No . 

77/ 280/30. 

Same unit as 

77/ 280/27 ex­
cept using No. 

30 escutcheon­

diameter 6tin. · 

. ; 

Jl! a de in A~tstralia by the 

EFtJO JJIANUFAtJTURING tJO. 
ABJ~()LIIfFE N.S.l1r. ··The Dial People;· 

W.O. 180/32 Wedge drive .. 

ratio 9-l. Easily mounted Lo 

gang which has uot to he 

packed up high. 

77/280/27 . . 

E d g e I i t dial 

using 7in. x 7in. 

glasses and No. 

27 escutcheon 

giving two colour 

effect - Bjcast. 

and Short Wave. 

I•ropty. Ltd. 
"Phone LXl231 



-156 RADIO TRADE· ANNUAL OF A U STRAL I A 

Wire Tables 

B.E.S.A. STANDARD SIZES OF ANNEALED COPPER WIRES 

Standard Resistance 
Standard Super- Calculated Sectional Area Weight per. at 60° F. 

seded Diameter 1,000 yards 
S.W.G. Pounds· Ohms. Per lb. 

Size Inch M/m. . Square Inch Square M/m. Per 1000 yds. Ohms. 
---------

50 .0010 .0254 .0000007854 ,0005067 .009083 30570 3365000 

49 .0012 .0305. .0000011310 .0007297 .013079 21230 1623000 

48 .0016 .0406 .000002011 .0012972 .02325 11941 513500 

47 ·.0020 .0508 .000003142 .002027 .03633 7642 210300 

46 .0024 .0610 .000004524 .002019 .05232 5307 101440 

45 .0028 .0711 .000006158 .003973 .07121 3899 54750 

44 .0032 .0813 .000008042 .005189 .09301 2985 32090 

43 .0036 .0914 .000010179 .006567 .11772 2359 20040 

42 .0040 .1016 ,000012566 .008107 .14533 1910.5 13146 

41 .0044 .1118 .000015205 .009810 .17585 1578.9 8979 

4{) .0048 .1219 .000018096 .011675 .2093 1326.7 6340 

39 .0052 .13 21 .00002124 .013701 .2456 1130.5 4603 

38 .0060 .1524 .00002827 .018241 .3270 849.1 2597 

.37 .0068 .1727 .00003632 .02343 .4200 661.1 1574.lJ 

36 .0076 .1930 .00004536 .02927 .5246 529.2 1008.7 

35 .0084 .2134 .00005542 .03 575 .6409 433.2 676.0 

34 .0092 .2337 .00006648 .04289 .7688 361.2 469.8 

33 .0100 .2540 .00007854 .05067 .9083 305.7 336.5 

32 .0108 .2743 .00009161 .05910 1.0594 262.1 247.4 

31 .0116 .2946 .00010568 .06818 1.2222 227.2 185.87 

30 .0124 .3150 .00012076 .07791 1.3966 198.80 142.35 

29 .0136 . 3454 .00014527 . 09372 1.6800 165.27 98.37 

28 .0148 .3759 .00017203 .11099 1.9895 139.55 70.14 

27 .0164 .4166 .0002112 .13628 2.443 113 .65 46.52 

26 .018 .4572 .0002545 .16417 2.943 94.35 32.06 

25 .020 ·.5080 .0003142 .2027 3.633 76.42 21.03 

24 .022 .5588 .0003801 .2453 4.396 63.16 14.366 

23 .024 .6096 .0004524 .2919 5.232 53.07 10.144 

22 .028 .7112 .0006158 .3973 7.121 38.99 5.475 

21 .032 .8128 .0008042 .5189 9.301 29.85 3.209 

20 • . 036 .9144 .0010179 .6567 11.772 23.59 2.004 

19 .040 1.0160 .0012566 .8107 14.533 19.105 1.3146 

18 .048 1.2192 .0018096 1.1675 20.93 13.267 .6340 

17 .056 1.4224 .002463 1.5890 28.48 9.747 .3422 

16 .064 1.6256 .003217 2.0755 37.20 7.463 .2006 

15 .072 1.8288 .004072 2.6268 47.09 5.897 .12523 

14 .080 2.0320 .005027 3.2429 58.13 4.776 .08216 

13 .092 2.3 368 .006648 4.2888 76.88 3.612 .04698 

12 .104 2.6416 .008495 5.4805 98.2~ 2.826 .02877 

11 .116 2.9464 .010568 6.8183 122.22 2.272 .018587 

10 .128 3.2512 .012868 8.3019 148.82 1.8657 .012537 

9 .144 3.6576 .016286 10.5071 188.34 1.4741 .007827 

8 .160 4.0640 .02011 12.9717 232.5 1.1941 .005135 

7 .176 4.4704 .02433 15.6958 281.4 .9868 .003507 

6 .192 4.8768 .02895 18.6792 334.8 .8292 .002476 

5 .212 5.3848 .03530 22.7734 408.2 .6801 .0016661 

4 .232 5.8928 .04227 27.2730 488.9 .5679 .0011617 

3 .252 6.4008 .04988 32.1780 576.8 ' .4814 .0008345 

2 .276 7.0104 .05983 38.5990 691.9 .4013 .0005800 

1 .300 7.6200 .07069 45.6037 817.5 .3396 .0004155 

1/0 .324 8.2296 .08245 53.1921 953.5 .2912 .0003054 

2/0 .348 8.8392 .09511 61.3643 1100.0 .2524 .0002295 

3/0 .372 9.4488 .10869 70.1202 1256.9 .2209 .00017574 

4/0 .400 10.1600 .12 566 81.0732 1453.3 .19105 .00013146 

5/0 .432 10.9728 .14657 94.5638 1695.1 .16379 .00009663 

6/0 .464 11.7856 .16909 109.0921 1955.5 .14198 .00007260 

7/0 .500 12.7000 .19635 126.6769 2271.0 .12227 .00005385 
.. ~ 
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Current rating 
Amperes @ 

1,000 per 
Sq. Inch 

.0008 

.001 1 
.0020 
.0031 
.0045 
.0062 
.0080 
.0101 
.0126 
.0152 
.0181 
.0212 
.0283 
.0363 
.0454 
.0554 
.0665 
.0785 
.0916 
.1057 
.1208 
.1453 
.1720 
.2112 
.2545 
.3142 
.3801 
.4524 
.6158 
.8042 

1.0179 
1.2566 
1.8096 
2.463 
3.217 
4.072 
5.027 
6.648 
8.495 

10.568 
12.868 
16.286 
20.11 
24.33 
28.95 
35.30 
42.27 
49.88 
59.83 
70.69 
82.45 
95.11 

108.69 
12 5.66 
146,57 
169.09 
196.35 

NICKEL CHROME RESISTANCE WIRE 

Approximate Resistance 
Size per 1,000 yards. Approximate Amperes at- per 1,UUV 
S.W. Standard Ohms. yards. 
G. 

2oo• c. 400' C. 6oo• c. zoo· c. 400' C. 600' c. lbs. 

16 452 494 538 7.1 12 18 37.6 
17 591 646 703 6.0 9.6 14 28.9 
18 802 879 957 4.3 7. 7 11 21.2 
19 1154 1266 1378 3. 7 5. 7 8.4 14.8 
20 1420 1590 1700 3.3 4.7 6 . 8 12.0 

21 1809 1978 2151 2 . 7 4.2 6.2 ' 9.41 
22 2360 2583 2820 2.2 3 .f> 5.1 6.71 
23 3237 3535 3860 1.8 2.8 4.1 5.31 
24 3828 4187 4555 1.6 2.4 3.3 4 .4U 
25 4732 5061 5505 1.4 2.1 3 . 1 3.6U 

26 5720 6250 6870 1.1 1.9 2.6 2.9H 
27 6890 7535 8400 1.0 1.6 2.4 2.48 
28 8460 9250 10070 .93 . 1.4 2.0 1. 95 
29 10000 10950 11920 . 78 1.3 1.8 1.69 
30 12040 13170 14320 .68 1.1 1.6 1.42 

31 13760 15040 16370 . 61 .88 1 . 3 1.246 
32 . 1588'0 17360 18900 .55 . :o 1.2 1.076 
33 18530 20250 220;>0 .50 . 72 1.1 . 924 
34 21880 23920 26100 .43 .63 .93 . 781 
3f) 2G250 28700 :nsoo . 37 . 56 .83 .651 

~6 32200 35070 38380 .32 .49 . 72 . 532 
37 40!00 43800 49000 .29 .43 .63 . 424 
38 51400 56300 61270 .21 .34 .49 .331 
39 68500 74900 81500 .17 . 26 .39 .250 
40 80200 87900 95700 .16 .24 . 35 .2 

I I I 

EUREKA RESISTANCE WIR:C:. 

C urrenl Necessary to Maintain Given Temperature R(se. Wire Coiled In Air 
with Free Radiation. 

Amperes for a. Tempera- Resistance Weight per 
Size Diam. Mjm . turc rise of per 1,000 1,000 yards 
s.w. Inch . yards at lbs 

G . 100° c. 200° c sao• c. 60°F 
Ohms . 

8 .160 4.06 33.0 52 58.5 33.5 233 5 
g .144 3 . 65 26.0 43 50 41.3 189.0 

10 .128 3.25 22.8 36 41.5 52.3 149.2 
11 .116 2.94 19.0 30 35.5 63.7 122.8 
12 .104 2.04 16.8 24 29.5 79.3 98.6 

13 .092 2.33 12.7 20 24.2 101.3 77.1 
l4 .080 2 .03 9.5 15 19.5 133.9 58.4 
15 .072 1.82 7. 4 12 . 6 16.8 165.3 47.3 
16 .064 1.62 6.0 10.4 14.3 209.4 37.4 
17 .056 1. 42 5 . 3 8.8 11.3 273.3 28.6 

18 .048 1.21 4.3 7.0 9 .1 371.8 21.0 
19 .040 1.01 3. 7 5.5 6.8 535.6 14 . 6 
20 .036 . 91 3.0 4. 7 5. 9 661.3 11.8 
21 .032 .81 2.8 4.0 5.0 837.2 9.35 
22 .028 . 71 2.2 3.2 4.1 1093 . 7 . 15 

23 .024 .60 1.8 2.6 3.3 1487 5.24 
24 .022 . 55 1.5 2 . 3 2.8 1770 4.41 
25 .020 .60 1.25 2.0 2.5 2142 3.64 
26 .018 .45 1.00 1.7 .2.1 2645 2.96 
27 .0164 .41 .90 1.5 1.9 3186 2.46 

28 .0148 .37 . 76 1.4 1.6 3914 2 .00 
29 .0136 .34 . 68 1.2 1.5 4634 1. 69 
30 .0124 . 31 . 59 1.0 1.3 5575 1.40 
31 . 0116 .29 .52 . 90 1.00 6370 1. 23 
32 .0108 .27 .47 .81 .95 7350 1.06 

33 .0100 . 25 .42 . 74 . 85 8571 ,912 
34 .0092 .23 .37 . 64 . 75 10128 .771 
35 .0084 .21 . 33 . 56 .65 12149 .644 
36 .0076 .19 . 28 .48 . 57 14840 .526 
3'7 .0068 .17 .26 .43 . 51 18536 . 421 

38 .0060 .15 ,19 . 31 .40 23808 .328 
39 .0052 .13 .16 .26 . 31 31696 .246 
40 .0048 .12 ' 15 .24 .28 37184 .210 
41 ,0044 .11 .14 . 21 .26 44268 . 176 
42 .0040 .10 .13 .18 .23 53564 .146 

43 .0036 .09 .11 . 17 .20 66136 .}18 
44 .0032 . 08 .10 .14 .17 83664 . 093 
45 .0028 .07 .08 .13 .15 108648 . 072 
46 .0024 .06 .07 . 10 .12 148764 .053 
,47 .0020 . 05 .05 .08 .10 214284 .036 

48 .0016 .040 .04 ,060 . 075 334000 .023 
49 .0012 .030 .03 .045 .055 595000 .013 
50 .0010 .026 .02 , 030 .040 855000 .009 

. ·~· . --. ......, "' ..... ' .. 

Nearest Equivalent Wire Gauges. 

Nearest Nearest Nearest 
S.W.G. Equivalent S.W.G. Equiv- S.W.G. Equiv-

alent alent 
B & S B&S 13. & s. 

7/0 4/0 13 11 31 29 
6/0 4/0 14 12 32 29 
5/0 3/0 15 13 33 30 
4/0 3/0 34 31 
3/0 2/0 16 14 35 32 
2/0 0 17 15 

0 0 18 17 36 32 
19 18 37 33 

l 1 20 19 38 34 
2 1 39 36 
3 2 21 . 20 40 36 
4 3 22 21 
5 4 23 22 41 37 

24 23 42 38 
6 5 25 24 43 39 • 
7 5 44 40 
8 6 26 25 45. 40 
9 7 27 26 

10 8 !l8 27 46 40 
29 27 47 40 

11 9 :lO 28 48 40 
12 10 50 40 

Metric Equivalents 
I T is not unusual to find, when going through some 

electrical or radio formulae, that certain of the 
quantities are expressed in the metric scale, such as 

the thickness of a plate in centimetres, or the diameter 
of a wire in millimetres. • 

As metric measuring instruments are distlhctly rare in 
Australia, a conversion factor, which may be used to 
convert the metric quantities into English measurements, 
becomes necessary. Conversion factors for the more 
usual quantities will be found in the following table:-

Metric English 

1 metre 39.37079 inches 
1 centimetre 0.393 inches 
1 millimetrE' 0.0393 inches 

In addition to the metric measures of length there are 
also metric measures of inductance and capacity. This, 
inductance and capacity are expressed in centimetres, iw 
stead of fractions of a henry, or farad, as the case may 
be. Equivalents are given below:--

Metric 

Inductance : 1 centimetre 
Capacity : 1 centimetre 

or 900 centimetres 

English 

0.001 microhenry 
1. 1124 micro­

microfarads 

1 microfarad 
(approx.) 
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INDUCT'ANCE. CALCULATION 
I T is often necessary when engaged 

in radio design work, to ascertain 
the approximate inductance of a 

solenoid or a multi-layer air-core coil. 
Conversely, it may be necessary to de­
termine the winding details for a coil 
of given inductance. Several induc­
tance calculation fot·mulae are given 
below which will prove useful for 
work 0f this nature. The use of any 
particular formula will be dependent 
upon the constants available . 

An approximate value for the in­
ductance of a single-layer air-core 
solenoid, in microhAnries. is given hy 
the formula:-

1·0 

0·9 

O·B 

K 

0 ·6 

! ': 1: • 
L ~ 0.0251 d2 n 2 h K . . . . . . . . (1) 
where "n' ' is the number of turns per 
inch of winding; "d" is the mean dia­
meter of the coil in inches; "h" is the 
length of the winding in inches, and 
"K" is a "form factor" which depends 
for its value on the ratio obtained by 
dividing the mean diameter of the 
coil by the length of the winding. This 
is known as Nagaoka's correction fac­
tor, and a chart showing the values or 

0·5 1·0 
DIAMETER/LENGTH RATIO 

1·5 Z·O 
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Figure 3. 

't'O GRAPH 

Curve Ratio 
No, b/c 

• lf2 

2 = 3/4 

3 . lj) 

4 3/2 

5 • 2/~ 

o.6 1.o · 
R A T I 0 DEPTH/RADIUS ( o/a ) 

Form factor determination for inductance formula (4). 
· Dimensions are required in inches, 

1,4 

Figure 1. 

"K" for the more usual diameter/ 
length ~·atios is presented in Fig. 1. 

Several formulae have heen devel­
oped which do not make use of a 
correction fact01· , hut most of these 
are unduly complicated in application. 
One in particular, however, which is 
due to J. H. Reyne1·, is of interest as 
it not only g ives accuracy well on a 
par with formula (1 l, hut is extremely 
simple in ealculation aud does not use 
a "form factor. " In addition, a cor-

Figure 2. 

rective term is provider! which en­
ables the inductance of multi-layer 
coils to he calculated with reasonable 
:1ccuracy. The first section is as fol­
lows:-

( n"D' ) 
L = 0.3 ( ) (2) 

( 3.5D + 8 I ) 
and this gives the inductance in 
microhenries of a single layer aircore 
solenoid when "n" is the total num­
lJer of tnrns in the coil; "D" is the 
mean diameter of the coil in inches 
and "l" is the winding length of thP 
coil in inches. 

1937 
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INDUCTANCE CALCULATIONS-(Continued). 

The expression gives a very clos•e 
approximation which is within 1 per 
cent. of the true value of inductance. 
For multi-layer coils, the expression 
becomes:-

( D - 2.25d 
L = (2) X ( 

( D 

) 
) . . . . (3) 
) 

(2) represents the formula (2) given 
above, with the value of "D" changed 
as noted .helow. 

The second half of the formula is 
the corrective term mentioned above. 
The constants are sim.ilar to those 
employed in formula (2). the only 
difference being that " D" is now the 
external diameter of the coil in inches. 
The additional eonstant "d" is the 
winding depth of the coil in inch e8. 
For purposes of clarity, a diagram 
is presented in Fig. 2 which illustrates 
the dimensions of the coils for pur­
poses of formulae (2) and (3). 

An alternative means of calculating 
the inductance of a multi-layer coil 
is given by the following expression: 
L = an'.J ... . .... . .. ... .. (4) 
where "L" is the inductance in micro­
henries; "a" is the mean coil radius 
in inches (see l<'ig. 3) ; "n" is the 
number of tums; and "J" is a form 
factor determined from Fig. 3. The 
"b/c" ratios given in Fig. 3 will cover 

· most standard multi-layer coil shapes, 
but in the event of any ratio falling 
between those plotted, interpolation 
should not be difficult. 

I<'or any " b/c" ratio falling outside 
of tlw;;e plotted, ot for coils having 
"c/a" (radial depth of winding/mean 
radius) ratios outside of the scope of 
the graph, it will be advisable to make 
use of the multi-layer inductance 
formula (3). 

Finding Turns Required. 

The above formulae can be trans­

thidmess of th e insulation on the wire 
to be used should also be borne in 
mind, especially when dealing with 
spaced . coils, as the insulation forms 
part of the spacing.) 

For multi-layer coils, the procedm·e 
is a little more difficult if formula (3) 
is to be used, as it is necessary to 
reduce one side of the equation to a 
f>impler form before transposition can 
he effected. However, this is only a 
matter of substituting values for th~ 
indices used and resolving the sum 
t.o a simple multiple or fraction :.>f 
"n"." This will, of course, be equal 
to "L," the value of which is already 
known. "u'" can then he transposed 
a nd the square root of the product on 
the other side of th1" NllHl.tion g-iv•'S 
the turns reqnirerl. 

'l'ransposition of formula ( 4) is 
quite simple, as the equation is a 
plain multiplication problem. The 
transposed and simplified formula is: 

n=v' aL.J . . ... . . . (6) 
in which all constants are the same 
as in the parent equation (4). 

In order to determine the tums re­
quired to provide a given value or 
iilcluctance it is obvious, from the 
above details, that it is first neces­
sary to decide on a size and shape 
for the finished coil. This means tha t 
a wire g-auge must be used which 
will make up a coil of that size and 
shape, otherwise the final value of 
inductance obtained will be some­
what different from that desired and 
used as a basis of calculat ion. 

'l'he problem of wire gauge deter-­
mination would be fairly simple ' f 
multi-layer coils for tuning purposes 
were wound like cotton on a reel, as, 
in t his case, almost any wire table 
would provide the r equired informa· 
tion. 

posed quite easily if the inductance 'l'he use of "honeycomb" windings 
required is known, together with the introduces several d iffiCulties. bm 
dimensions of the .coil former or shape they are not insuperable. The follow­
to be used. A suitable procedure for ing example will show one way or. 
designing a solenoid coil is to first ovei·coming them: -
determine the maximum acceptable 
length and diameter (bearing shield- Assume that. 250 turns of wire 
ing requirements in mind). Having wound in a former half an inch in 
clone this, the number of turns neces- diameter to make a coil i in. wide antl 
sary to give the required inductance ~in. deep will give an inductance of 
on a former of the size chosen mav 1000 microhenries. The gauge of wire 
be determined by means of a trans- t9 use and the number of t urns per 
position of formula (1). · For this pur- l:}yer necessary to make a eoil of the 
pose, formula (1) becomes:- size required is yet to be determined . 

n = V 0.0251 cl2bLK- . . . . . . . . (5) To begin with. it is necessary to 
where all constants are the same as assume a definite number of turn;; 
in the parent equation (1). per layer to he used. For the sake 

of an example, this can he 25, so that 
The number of turns required hav- it can he seen that 10 layers will he 

ing been ~etermined, ·it is a simple required to make a coil of 250 turns. 
matter to find the wire size required At first glance it would appear that 
for eit.lu;r close or spaced winding. the thickness of each layer will he 
(Simple division of the turns into the th.e . thickness of wire to he used. hut 
eoif" ''fe·llgffl and awire~ table are tEe-- -ft" lllU-St ]H) remembered that honey~ 
essentials of this procedure, The comb winding, due to the cross-overs, 

takes np <~flou t hai r :I H IUIWI\ Hpa<: •· 
ag::_tin a s th e t hic luwss of fli P win· 
u sPcl. 'i'lwrefore. it' we d ivide l in. 
( the depth of th e winding) ])y 15, we 
will obtain a fair approximation of 
th e wire thickness, with , insulation. 
which must be used. Simple division 
shows us that t his w ill be about 
0.016Gin., and reference to a wire table 
will show that 30g. S.\V.G. single sil k 
and u;am el covered wire (the u sua l 
insulation) is about the near est. H ow­
ever, th e v ery fact t hat th is wire is 
0.016 (or thereabouts) in diameter 
indicates that it cannot be wound 25 
t ur n,; ver layer. But if we r educe the 
number of turns per layer the num­
ber of layers to make 250 t urns goes 
up, so that 30g. is obviously useless. 

At this point. it is necessary to r e­
sort to "cut and try" methods. hut. as 
we have some !\"l,I idP as to th e requi re­
m ents. LlH> pro<:l>dm·•·· is si nq>li tied . Jr 
a "finer gauge of wire is used IliOn • 

laye1·s w ill he required to make up t he 
depth of winding, th e1·efore there 
must he fewer tur ns per layer, a11<l 
as a t hicker gauge is out of the ques­
t ion, the procedure is obvious. Fin­
a lly, after a little thought, it will be 
seen t ha t 34g . S.\V.G., S.S.E., wound 
:lO tur ns per layer , will come very 
close to doing the joh. A tria l coi l 
may IJP wound to these specifica tions 
and m ea.surement of the dimensions 
will soon show how correct they are. 
Having done this, the exact gauge to 
use can soon he arrived at.. 

READING THE FREQENCY/ 

WAVELENGTH CONVERSION 

CHART. 

rJ.'he chart 0 11 the following· p a.ge ShO\YS 
the equi ntien t f re(Juencies, in kilocycles 
per second, o f the band of wavelengths 
bet ween 10 a nd 100 metres. A s will be 
seen, \Y<L\'elen gths are t o l1e found in t h e 
column m a rked " 111:" and t h e equ i1·a!en t 
f requ ency ·is ~hown in the ft(lj:tf'f'n t ri.~h i 
hnnd col un1n n1fl. r ke<l "J(C.'' 

As the relaliom-:hip of " 'ave leng'th and 
f r equency al\vayK rPrnains f'.Onstant, con ­
version f or any ·wavelength or frequenc.\· 
outside i.h e range of i.he cha rt may he 
effeeted h .v the use of a mu ltip lying fac ­
tot· on one column ancl a divisor of the 
sam<, valu e on the other. A f a c t or of 10 
will ]Wove to b e the most useful as the· 
p r oceclure is i.hen simplified to a matter 
of ~biftin.g· t h e cleein1al p oin t . 

Example: The equ i1·a!ent fr eq u en cy of 
1,000 metr es is r equired. 1,000 m etres is 
ten t imes 100 ( the h ig h est \Yavelength on 
t h e chart.) 'l'he equivalent frequen cy is 
ther efore ( 2,DD8 l'e/ sec. d ivided b y 10 ) 
~9D.8 kc/ sec. 

The rE'\'f'rse operation is q u ite a s 
sim])le, a nd t o i llusi.r ate this we " ·ill fin'l 
t he equi1·alen t II"HYPleng·th of GO mega­
c)·cles (GO, OOO kc/ s0c.). The nearest sub­
multiple of t hi s figure on the ch a r t is 
;),!)!-,6 k e / SE'C' . , t h e f r equeuc.v equiYalen t 
fm· 50 mei.res. 60,000 kc./sec. is Yen · 
nenrly ten t ime 5,fiD6 kc./ sec. , so t h at it 
\\"ill h0 n ccessan • t o d ivide the w a.Yc·­
Jeng·th r->qnivalent o f 5,!-l£1 6 ke./sec. b~· ien 
~ehis ·will ·g-iY·e 5 1netTeR- (HPlH'oxltnatel~~) 
as th~> 1\"fl'' <'l ength PqniYnlent t o GO m ega ­
eycles. 
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RADIO TRADE AN NU AL 

FREQUENC'( / WAVELENGTH 
M. ~~~ KC. M. KC. M. KC. M . KC. 

-----
10.1 29,690 20.1 14,920 30.1 9.961 40.1 7,477 50.1 5,984 
10.2 29,390 20.2 14,840 30.2 9,928 40.2 7,458 50.2 5,973 
10.3 29,110 20.3 14,770 30.3 9,895 40.3 7,440 50.3 5,961 
10.4 28,830 20.4 14,700 30.4 9,862 40.4 7,421 50.4 5,949 
10.5 28,550 20.5 14,630 30.5 9 ,830 40.5 7,403 50.5 5,937 

10.6 28,280 20.6 14,550 30.6 9 ,798 40.6 7,385 S0.6 5,925 
10.7" 28,020 20.7 14,480 30.7 9,71.6 40.7 7,367 50.7 5 ,913 
IO.R 27,760 20.8 14,410 30.8 9 ,734 40.8 7,349 S0.8 5,902 
10.9 27.510 20.9 14,350 30.9 9,70.~ 40.9 7,331 50.9 5,R90 
11.0 27,260 21.0 14,280 31.0 9 ,672 41.0 7 ,313 51 .0 5,H79 

11.1 27,010 21.1 14,210 31.1 9,641 41.1 7,295 51.1 S,8(,7 
11.2 26,770 21.2 14,140 31.2 9 ,6 10 41.2 7,277 51.2 5,856 
11.3 26,530 21.3 14,080 31.3 9,579 41.3 7,260 51.3 S,844 
11.4 26,300 21.4 14,010 31.4 9 ,548 41.4 7 ,242 51.4 5,833 
11.5 26,070 21 .5 13,950 31.5 9,518 41.5 7 , 225 51.5 5,822 

11.6 25,850 21.6 13,880 31.6 9,488 41.6 7, 207 51.6 5,810 
11.7 25,630 21.7 13,810 .U.7 9,458 41.7 7, 190 51.7 5,799 
11.8 25,410 2 !.R 13,750 :11.8 9 ,428 41.8 7,173 SJ.8 5,788 
11:9 25,200 21.9 13,690 31.9 9 ,399 41.9 7,156 51.9 5,117 
!2.0 24,990 22.0 13,630 32.0 9 ,369 42.0 7,139 52.0 5,766 

12.1 24,780 22.1 13,570 32.1 9,340 42.1 7,122 52.1 5,755 
12.2 24,580 22.2 13,510 32.2 9,311 42.2 7,105 52.2 5,744 
!2.3 24.380 22.3 13,440 32.3 9 ,282 42 .. 1 7 ,088 52.3 5,733 
U.4 24,180 l2.4 13,380 .12.4 9,254 42.4 7,071 S2.4 S,722 
12.5 23,990 22.5 Ll,330 .11.5 9 ,215 42.5 7,055 52.5 5,711 

12.6 23,800 22.6 13, 270 32.6 9,197 42.6 7,038 52.(, 5,700 
12.7 23,610 22.7 1.\,110 .12.7 9,169 42.7 7,022 S2.7 5,689 
12.8 23,420 22.8 13,150 32.8 9 , 141 42.R 7,005 52.8 5,678 
12.9 23,210 22.9 13,090 32.9 9 ,113 42.9 6,989 gi~ 5,668 
13.0 23,060 23.0 13,040 33.0 9 ,086 43.0 6,973 5,657 

13.1 22,890 23.1 12,980 33.1 9 ,058 43.1 6,956 53.1 5,646 
13.2 22,710 23.2 12,920 33.2 9 ,031 •43.2 6,940 53.2 5,636 
13.3 22.540 23.3 12,870 33.3 9,004 43.3 6 ,924 53.3 5,625 
13.4 22,370 23.4 12,810 33.4 8,977 43.4 6,908 53.4 5,615 
13.5 22,210 23.5 12,760 33.5 8,950 43.5 6 ,892 53.5 5,604 

13.6 22,040 23.6 12,700 33.6 R,923 43.6 6,877 53.6 5,594 
13.7 21,880 23.7 12,1>50 33.7 8 ,897 43.7 6 ,861 53.7 5 ,583 
13.8 21,730 23.8 !2,(o00 33.8 8,870 43.8 6,845 53.8 5,573 
13.9 21,570 23.? 12,540 .13.9 8 ,844 43.9 6,830 53.9 5 ,563 
14.0 21,420 24.0 12,490 34.0 8 ,818 44.0 6,814 54.0 5,552 

14. 1 21,260 24.1 12,440 34.1 8,792 44.1 6 ,799 54.1 5,542 
14.2 21,110 24.2 12,390 34.2 8,767 44.2 6,783 54.2 5,532 

12,340 8,741 44.3 6,768 54.3 5,522 14.3 20,970 24.3 34.3 
14.4 20,820 24.4 12,290 34.4 8,7Ht 44.4 6,753 54.4 5,511 
!4.5 20,680 24.5 12,240 34.5 8,690 44.5 6,738 54.5 5,501 

!4.6 20,540 24.6 12,190 34.6 8,665 44.6 6,722 54.6 5,491 
14.7 20,400 24.7 12,140 34.7 8,640 44.7 6,707 54.7 5,481 
!4.8 20,260 24.8 12,090 34.8 8 ,616 44.8 6,692 54.8 5,471 
!4.9 20, 120 24.9 12,040 34.9 8,591 44.9 6,678 54.9 5;461 
15.0 19,990 25.0 11,990 35.0 8 ,566 45.0 6,663 '55.0 5,451 

15.1 19,860 25.1 11,950 35.1 8,542 45.1 6,648 55.1 5,441 
15.2 19,720 25.2 11,900 35.2 8,518 45.2 6,633 55.2 5,432 
15.3 19,600 25.3 11,850 35.3 8,494 45.3 6,619 55.3 5,422 
15.4 19,470 25.4 11,800 35.4 8 ,470 45.4 6,604 55.4 5,412 
IS.5 19,340 25.5 11 ,760 35.5 8,446 45.5 6 ,589 55.5 5,402 

15.6 19,220 25.6 11,710 35.6 8 ,422 45.6 6,575 55.6 5,392 
15.7 19, 100 2.P 11,670 35.7 8 ,398 45.7 6,561 55.7 5,383 
15.8 18,980 25.8 11,620 35.8 8 ,375 45.8 6,546 55.8 5,373 
15.9 18,860 25.9 11,580 35.9 8,352 45.9 6 ,532 55.9 5,364 
16.0 18,740 26.0 11,530 36.0 8 ,328 46.0 6 ,518 56.0 5,354 

16.1 18,620 26.1 11,490 36.1 8,305 46.1 6,504 56.1 5,344 
26.2 11,440 36.2 6,282 46.2 6,490 56.2 5,335 16.2 18,510 

11,400 8,260 46.3 6,476 56.3 5,325 16.3 18,390 26.3 36.3 
16.4 18,280 26.4 11,360 36.4 8, 237 46.4 6,462 56.4 5,316 
16.5 18,170 26.5 11,310 36.5 8,214 46.5 6,448 51 •. 5 5,307 

16.6 18,060 26.6 11,270 36.6 8 ,192 46.6 6,434 56.6 5,297 
16.7 )7,950 26.7 11,230 36.7 8,170 46.7 6,420 56.7 5,288 

16.8 17,850 26.8 11,190 36.8 8,147 46.8 6 ,406 56.8 5,279 
11,150 8,125 46.9 6,393 -56.9 5 ,269 16.9 17,740 26.9 36.9 

17.0 17,640 27.0 II ,100 37.0 8,103 47.0 6 ,379 57.0 5,260 

17.1 17,530 27.1 11,060 37.1 8,081 47.1 6,366 57.1 5,251 

17.2 17,430 27.2 11,020 37.2 8,060 47.2 6,352 57.2 5.242 

17.3 17,330 27.3 10,980 37.3 8,038 47.3 6,339 f>7.3 5,232 

17.4 17,230 17.4 10,940 37.4 8,017 47.4 6,325 57.4 5,223 

17.5 17,130 27.5 10,900 37.5 7,995 47.5 6,312 57.5 5,214 

17.6 17,040 27.6 10,860 37.6 7,974 47.6 6,299 57.6 5,205 

17.7 16,940 27.7 10.820 37.7 7,953 47.7 6 ,286 57.7 5,196 

17.8 16,840 27.8 10,780 37.8 7,932 47.8 6,272 57.8 5,187 
47.9 6,25.9 57.9 5,178 

17.9 16,750 27.9 10,750 37.9 7,911 
48.0 . 6,246 58.0 5 ,169 

18.0 16,660 28.0 10,710 38.0 7,890 

18.1 16,560 28.1 10,670 38.1 7,869 48.1 6 ,233 58.1 5,160 

18.2 16,470 28.2 10,630 38.2 7,849 48.2 6,220 58.2 5,152 
58.3 5,143 

18.3 16,380 18.3 10,590 38.3 7,828 48.3 . 6,207 
5,134 

18.4 16,290 28.4 10,560 38.4 7-,808 48.4 . 6,195 58.4 

18.5 16,210 28.5 10,520 38.5 7,788 48.5 6, 182 58.5 5,125 

18.6 16,120 28.6 10,480 38.6 7,767 48.6 6,169 58.6 5,116 

16,030 28.7 10,450 38.7 7 ,747 48.7 6,156 58.7 5, 108 
18.7 5,099 
18.8 15,950 28.8 10,410 3R.8 7,727 48.8 6,144 58.8 

18.9 U,860 28.9 10,370 38.9 7,707 48.9 6,131 58.9 5,090 

15,780 29.0 10,340 39.0 7,688 49.0 6,119 59.0 5,082 
19.0 

15,700 29.1 10,300 39.1 7,668 49.1 6,106 59.1 5,073 
19.1 6,094 59. 2 5,065 
19.2 15,620 29.2 10,270 39.2 7,648 49.2 

59.3 5,056 
19.3 15,530 29.3 10,230 39.3 7,629 49.3 6,082 

59.4 5,047 10,200 39.4 . 7,610 49.4 6,069 19.4 15,450 29.4 
6 ,057 59.5 5,039 

19.5 15,380 29.5 10,160 39 •. 5 7,590 49.5 

15,300 29.6 10,130 39 .. 6 7,57 1 49.6 6 ,045 59.6 -. 5,031 
19.6 59.7 5,022 10,090 39.7 7,552 ·. 49.7 ' 6,033 19.7 15,220 29.7 

49.8 6 ,020 59:8"" 5,014 
19.8 15,140 29.8 10,060 39.8 7 ,533 

59.9 5,005 
19.9 15,070 29.9 10,030 39.9 7,514 49.9 6,008 

5-o.o 5,996 60 .0 4,997 
20.0 14,990 30.0 9,994 40.0 7,496 

-
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CONVERSION CHART 
M. KC. M. KC. M . , KC. 1\f. KC. 

-----
60.1 4,989 70.1 4.277 80.1 3 ,743 90.1 3 ,32R 
60. 2 4,980 76.2 4,271 80.2 3,738 90.2 3,324 
60.3 4,972 70.3 4,265 R0.3 3,7.\4 90.3 3,320 
60.4 4,964 70.4 4,25(} 80.4 3,729 90.4 3,317 
60.5 4,956 70.5 4,253 80.5 3 ,724 90.5 3,313 

60.6 4,948 70.6 4,247 80.6 3.720 90.1• '3 ,309 
60.7 4,939 70.7 4,241 80.7 3,715 90.7 -3,3116 
60.8 4,931 70.8 4,23!< 80.8 3/ill 90.8 . . ~.302 
60.9 4,923 70.9 4,229 80.9 3 ,70(• 90.9 3 ,298 
61.0 4,91 5 71.0 4, 223 81.0 3 ,701 91.0 3,295 

61.1 4,907 71.1 4,21 7 8 1.1 -~.1.97 91.1 3,29 1 
61.2 4,899 71.2 4, 21 1 R! .2 :1,1.92 91.2 ' 3,288 
61.3 4,891 71!3 4,205 Sl.3 3,688 91.3 ·3,284 
61.4 4,883 11.4 4,199 Rl.4 3,683 9 1.4 3,280 
61.5 4,875 71.5 4,193 81.5 3 ,679 91.5 ?. ,217 

61.6 4 ,81>7 71.6 4, 187 81.6 3 ,(.74 91.6 .1.273 
(,1 .7 4,859 7 1 .. 7 4,1R2 81.7 3,670 91.7 .~ . 270 
61.8 4,851 71.8 4 , 17(J 81.8 3 ,1.65 91.8 3, 266 
61.9 4,844 71.9 4, 170 Rl.9 3 ,1.61 91.9 :1,262 
62.0 4,836 72.0 4,164 82.0 3,l•5l• 92.0 :1,259 

1.2. 1 4,828 72. 1 4.15R 82.1 3,6S2 92.1 .1,2S5 
62.2 4;820 72.2 (153 82 .2 :1,647 92.2 3, 252 
62.3 4,813 72.3 4,147 82.:1 3 ,643 92.3 3,248 
lo2.4 4,80S 72.4 4, 141 R2.4 3,639 92.4 3 ,245 
62.5 4,797 72.5 4,1 35 82.5 3,634 92.5 " 3 ,241 

62.6 4,789 72.6 4,130 82.6 :1,630 92.6 3, 238 
62.7 4,782 72.7 4,124 82.7 3,625 '12.7 3 ,234 
62.8 4,774 72.8 4,11 8 82.8 3.621 92.8 3, 231 
62.9 4 ,7[)7 72.9 4, 113 62.9 3 ,617 92.9 3, 227 
1>3.0 4,759 73.0 4,107 83.0 3,612 93.0 3 ,224 

63.1 4,752 73.1 4, 102 83.1 3,608 93.1 3,220 
63.2 4,744 '73.2 4,091• . 83.2 3,604 93.2 3 ,217 
63.3 4,736 73.3 4,090 83.3 3,599 93.3 3 ,214 
63.4 4,729 73.4 4,085 83.4 3,595 93.4 3, 210 
63.5 4.722 73.5 4,07? 83.5 3,591 93.5 3 ,207 

63.1• 4,714 7J.(, 4,074 83.6 3,58«'t 9:1.6 3, 203 
63.7 4,707 73.7 4,068 83.7 3,582 93.7 3 ,200 
63.8 4,(,99 7.l.8 4,01.3 83.8 3,578 93.8 3;196 
(,3.9 4,692 73.9 4,057 83.9 :1,574 93.9 3, 193 
b4.0 4,685 74.0 4,052 84.0 3 ,569 94.0 3,190 

64.1 4,677 74.1 4,046 84.1 3,565 94.1 3 ,1H6 
64.2 4,670 74.2 4 ,041 84.2 3,51>1 94.2 3 , 183 
64.3 4,663 74.3 4,035 84.3 3 ,557 94.3 3, 179 

3 ,176 64.4 4,656 • 74.4 4,030 84.4 3,552 94.4 
64.5 4,648 74.5 4,024 84.5 3,548 94.5 3,173 

64.6 4,1.41 74.6 4,019 84.6 3,544 94.6 3, 169 
64.7 .4.634 "74.7 4,014 84.7 3,540 94.7 3,166 
64.8 4,627 74.8 4,00R 84.8 3,536 94.8 3, 163 
64.9 - 4,62~ 74.9 4.00.1 R4.9 3,5:ll 94.9 3,"159 
65.0 4,613 75.0 3,998 85.0 . 3,527 95.0 3,156 

65.1 4,606 75.1 3,992 85.1 3 ,523 95.1 3 ,153 
' 65.2 4.598 75.2 3,987 R5.2 3,519 95.2 3 ,149 
65.3 4,591 75.3 3,982 85.3 3 ,515 95.3 3,146 
lo5.4 4,584 75.4 3,976 85.4 3 ,511 95.4 3, 143 
65.5 4,~77 75.5 3,971 85.5 3,507 95.5 3, 139 

65.6 4,570 7'5.6 3,966 85.6 3 ,503 95.6 3; 136 
65.7 4,563 75.7 3,961 85.7 3 ,498 95.7 3,133 
65.8 4,557 75.8 3 ,955 85.8 3 ,494 95.8 3, 130 
65.9 4,550 75.9 3,950 85.9 3 ,490 95.9 3,12(• 
66.0 4,543 76.8 3,945 86.0 3,486 96.0 3 ,!2:1 

66.1 4,536 76.1 3.940 86.1 3,482 96.1 3, 120 
66.2 4,529 71o.2 3,935 R6.2 3,478 96.2 3 ,117 
(.6.3 4,522 76.3 3,929 86.3 :1,474 96.3 3, 113 
66.4 4,515 76.4 .3,924 86.4 3 ,470 96.4 3, 110 
66.5 4,509 76.5 3;919 R6.5 3 ,46lt 96.5 3,107 

66.6 4,502 76.6 3,9t4 86.6 3 ,462 96 .6 3 ,104 
66.7 4,495 76.7 3,909 R6.7 3,458 96.7 3 , 10 1 
66.8 4,488 76.8 3,904 86.8 3 ,454 96.8 3 ,097 
66.9 4,482 76.9 3,8?9 H6.9 3,450 96.9 3 ,094 
67.0 4,475 77.0 3,894, R7.0 3,446 97.0 3 ,091 

67.1 4,468 77.1 3,889 87.1 3,442 97.1 3 ,088 
67.2 4,462 77.2 3,884 87.2 3,438 97.2 3,085 
67.3 4,455 77.3 3,879 87.3 "3,434 97.3 3,081 
67.4 4,448 77.4 3,874 87.4 3 ,430 97.4 3,078 
67.5 4,442 77.5 3,869 87.5 3 ,427 97.5 3.075 

67.6 4,435 77.6 3,864 87.6 3,423 97.6 3,072 
67.7 4,429 77.7 3,859 87.7 3 ,419 97.7 3,01o9 
67.8 4,422 77.8 3,854 87.8 3,415 97.8 3.066 
67.~ 4,416 77.9 3,849 87.9 3,411 97.9 3 ,063 
68.0 4,409 78.0 3,844 88.0 3,407 98.0 3 ,059 

68.1 4,403 78.1 3,839 88.1 3,403 98.1 3,056 
68.2 4,396 78.2 3,834 88.2 3 ,399 98.2 3 ,053 
68.3 4,390 78.3 3,829 8R.3 3 ,395 98.3 ~:X~ 68.4 4,383 78.4 3,824 88.4 3 ,392 98.4 
68.5 4,377 78.5 3,819 88.5 3,388 98.5 3 ,044 

68.6 4,371 78.6 3,814 88.6 3,384 98.6 3 ,041 
68.7 4,364 78.7 3,810 88.7 3 ,380 98.7 3 ,038 
68.8 4,358 78.8 3 ,805 88.R 3,376 98.8 3 ,035 
68.9 4,352 78.9 3,800 88.9 3,373 98.9 3 ,032 
69.0 4,345 79.0 3 ,795 89.0 3,369 99.0 3 ,02R 

69.1 4,339 79.1 3,790 89 .1 3,365 99.1 3,025 
69.2 4,333 79.2 3,786 89.2 3,361 99.2 3 ,022 
69.3 4,326 79.3 3,781 89.3 3 ,357 99.3 3 ,019 
69.4 4,320 79.4 3,776 89.4 3,354 99.4 3,016 
69.5 4,31.4 79.5 -3,771 89.5 3 ,350 99.5 3,013 

69.6 4,308 . ... 79.6 "3,767 . 89.6 3,346 99.6 3 ,010 
69.7 4,302 . 79.7 3,762 89.7 3,342 99.7 3,007 
69.8 4295"" 79.8 3,757 89.8 3 ,339 99.8 3,004 

·69.9 4:289 79.9 3,752 R9.9 3 ,335 99.9 3 ,001 
70.0 4,283 80.0 3,74~ 90.0 .1,331 100.0 2,998 

-
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Capacity Calculations 
A LT. HOUGH condensers are nor­

mally purchased to require­
ments nowadays, it is useful for· 

the technician to have a general-know­
ledge o't· the principles underl ing the 
design of a condenser and the- deter­
mination of its capacity. 

Broa'dly speaking, condensers arc 
divided into two classes; fixed and 
variable. \Vhile each of these classes 
ie divisible into a number of suh-classi­
firations, the laws governing the de­
sign of each are hasically the same. 
and depend on the class of service 
lor which a condenser is to he used. 

'rhe voltage at which a condenser 
is operated is fnndamentally a minor 
considerat ion. and is purely a matter 
for the dielectrie nsetl between its 
vlates. The nature of ·the voltagt> is 
a different matter. how ever. and it is 
upon this that the dPsign of a con­
dens.er rests. The voltage applied to 
a condenser can be any one or all of 
three types: --D.C.; low-frequency 
A.C.; or high-frequency A. C. 

The desig·n of a condenser for opera­
tion op D.C. presen1 s no ]ll'Ohlems 
<;the!· than those of providing the re­
quired capacity and the necessary in­
sulation to ensure freedom from dielec 
tric rnptme. The dielectric may be 
rmy insulating material or even a film 
of gas as in an electrolytic condenser. 

The design of a condenser for use 
on lo\\;·freqnency A.C. is a little more 
gtringent as the alternating fields set 
t:p hy the reversal of potential ap­
plied to the plates .impose a greate1: 
strain ' on the 'dielectric. This condi­
iion automatically rules out any die· 
lectric of a1i: .unstable nature (such 
as the · polarised gas film in an ·elec-, ' 
trolytic). In addition, greater care 
must be used in the arrangement of 
the plates to ensure that resistance 
is kept down to a minin1um. This 
is so that an approximately equal 
JlOtential ·will he applied to all por­
tions of the ass em h1y. If this is not 
done. losses will occ'ur and the· pciwm· 
factor of the unit will be seriously 
disturbed. 

The same remarks, with greater 
emphasis .. apply to the design of con­
(lensers for use on high-frequency A.C. 
(or radio-frequency, "LS it is usually 
!mown). Even a small amount of 
st.ries resistance w.HL have a marked 
effect on the voltage distriTmtion in a 
condenser for this class of servicG 
and large losses will result. In addi­
tion. it is essential that the conduct­
ing paths to the plates be kept ex­
ll emely small on account of the. dan­
ger that inductance will be intro­
duced. Even a small amount of in­
ductance in a condenser for R.F. use 
will rE\sult in its acting as a tuned 
circuit at some i't·equency. and tlms 
nnllifying Its , acthu ~ ~' a hlocking or 
bypassing unit 

Space does not permit of a detailed 
description of the means to be adopt­
ed to ensure that a condenser con­
forms to the requirements for any 
particular class of service, hut suffi­
cient has been said to indicate that 
any condenser will not do any job. It 
will he evident that a condenser de­
signed fOl' R.;B'. work (for instance) 
will he suitable for use on D.C., bu•. 
it is . equally evident that it will he 
needlessly elaborate for the joh. The 
point to hear in mind is that wheu 
condensers are being ordered alway& 
give full particulars of the application 
in which they are to he used. 

Apart from the question of the 
operation of a condenEer in a given 
circuit, the question of its capacity 
must he considered. This is regulated 
mainly by three factors~ The area 
of the plates; the nature of the die­
lectric used between them; and the 
thickness of the dieletric. 

A simple expression which shows 
the relationship of these three, and 
1;!so gives the capacity of any con­
<lcnser in ·microfarads:-

K X a X (n-1) 
c 

4.45 X 10' X d 
where "C" is capacity in microfarads; 
"A" is active area of one side of one 
plate in square inches; "cl" is the die­
lectric thickness in inch.es; "K" is the 
"specific inductive capacity" or dielec­
tl'ic constant of the dielectric; and 
'·106 " is the abbreviation for one mil­
lion. To make this brief discussion 
complete, a tabulation of "K" ·values 
for usual dielectric materials,,· followed 
by a tabulation of their breakdown 
strength in volts per mil. (a "mil" is 
one-thousandth of an inch) is pre­
sentee! he low:-

Material. 

Air (normal presure) 
Bakelite (moulded l 
Bakelite !paper baRe) 
Beeswax ..... . 
Castor Oil ....... . 
Celluloid . . . . . . . . 
Ebonite . . . . . . . . . . 
Frequentite 
Fibre ... . 
Glass ........ . . 
Isolantite .. · . . . . . 
Mica. ........ ... . 
Mica (clear India) .. . . 
Paraffin vVax . . . . . . 
Paraffin \Vaxed Paper 
Quartz (fus ed) 
Shellac . . . . 

~~K" 

1.00 
5-7 
5-6 
3.00 
4.7 
4- 16 
2-4 
6.00 
3-5 
6-9 
6.00 
3-7 
6-7 
2.5 
3.5 
4.5 
3-3.5 

The following- . table gives break­
down strengths in volts per mil for 
some of the materials l!sted above. 
These hreal.rdown ''oltages do not al­
ways increase in pl'oportion to the i'n­
crease in thickness of the material:-

Materia! , 
Air (normal pr"l•HHU'<' 1 
Bakelite (mmilded) .. 
Bakelite (paper base) 
Castor Oil . . . . . . . . 
Bakelite (paper base) 
Celluloid .. 
Ebonite .... 
Frequentite . . 
Fibre ..... . 
Glass . . . . ,.,: . . 
Isolantite 
Mica . .... ... ... . 
Paraffin ·wax 
Paraffin ·waxed Paper 
Quartz (fused) . . . . . . 

Volts per mil 
:w - /11 
200-500 
250-700 
300-400 
250-700 
100-150 
100-500 
150-250 
100- 200 
150-200 
150-250 

1000-2000 
100-150 
120-200 
200-400 

VARIABLE 
CONDENSERS 

U.S.A. Design Standard 

O N Nove.mber 18, . 1936, the Radio 
.. Manufacturers' Association of 
U.S.A. adopted a new standard 

for the capacity variation law and ac­
curacy of variable condensers for use 
in broadcast receivers. This standard 
is of interest in that it provides Aus­
tralian technicians with an indication 
of the American trend in gang con­
denser design. 

The complete standard specifieation 
is as follows:-
ITEM 1. 

The follow ing capacitance-displace­
ment characteristics shall he a stand­
clard for the oscillator section of a 
variabl~ tuning capacitor:-

~~ 
0 0 
1-:;:; 

ItS ........ 
0 0 

*~ 
0 

10 
20 
2!). 
:lO 
,10 
50 
60 
70 
75 
so 
90 

100 
ITEM 2. 

" ' 01.:: 
s: 0 
<U·-
.s:+' 
u~ 
>,C/) .... . ~ 
·- 0 • 
u"'LJ.. 
~0:;?:: 
rn.._:;;;:: 
uo~ 

0 
7.3 

25.2 
;{6.7 
50.1 
84.5 

130.3 
187.2 
251.4 
284.1 
316.3 
381.5 
442.2 

2G 

75 

100 

It shall he standard to locate "7.ero 
per cent. of total rotation" at 180 de­
grees removed from 11osition >f me­
chanical stop in the region of maxi­
mum capacity. 
ITEM 3. 

It shall be standard in variable 
capacitors to provide a displacement­
capacity characteristic as in Item 1 
above, hut in three calibration classi­
f!cation(?. known as grade 1. grade 2. 
and grade 3. In grade 1. the oscil­
latol' section shall depart from the 
capacity values given in Item 1 at 
the production 1 est points . there in-

! Continued 'on Page 164,· Col. 2.) 
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Write for details of all products ] 
a.s contained in Ducon Bulletin 

No. 6. 

DUCON 
MANUFACTURERS OF 

SINCE 1927 the name DUCON or 'CHANEX on a condenser 

or resistor has marked a Product of outstanding quality, 

and has been the users' assurance of dependable service 

and long l~sting satisfaction. Whether you are a Radio experi­

menter. buying a single part from a dealer. or a Radio or 

Electrical Manufacturer. buying thousands of parts direct from 

the factory. you are assured of the same high quality of 

material and workmanship. 

By specialising exclusively in the manufacture of condensers 

and resistors. the Ducon Company has built an organisation of 

condenser and resistor specialists that leads these twin fields 

in quality and quantity production of such units for the Radio 

and Electrical trades. The policy of the Ducon Company will 

always be to provide the best possible merchandise at the 

lowest possible price. 

Products by CHANEX and DUCON are being used in large 

quantities by Radio Manu_facturers who realise the importance 

·of sending out receivers which they can be sure will not be 

returned for service and repairs due to Condenser and Resistor 

breakdowns. They have been selected by the largest Manu­

facturers only after exhaustive competitive tests have proved 

conclusively the ability of DUCON products to perform safely 

and efficiently under all conditions of operation. 

A guarantee is given by DUCON CONDENSER PTY. LTD. that 

all condensers and resistors manufactured by them are 

designed and built to meet the most exacting electrical and 

mechanical requirements. and are thoroughly tested before 

sale. They will give long and satisfactory service under the 

operating conditions for which they are designed. 

CONDENSER PTY. LTD. 
Electrolytic, Paper, Mica Transmitting and Industrial Condensers 

Metallized and Wircwound Resistors . 

73 BOURKE STREET, WATERLOO, SYDNEY. 'Phones: MA 6104 - 6 

-and at 

450 Collins St. 
Melbourne, Vic. 

CARLYLE & CO. 
917 Hay St. 
Perth. W.A. 

P. H. PHILLIPS 
Clock House 
Elizabeth St. 
Brisbane, Q. 

W. T. MATTHEW 
95 Grenfell St. 
Adelaide. S.A. 

ARNOLD & WRIGHT 
176 Selwyn St. 

Christchurch, N.Z. 
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II. A Bitt (~ 0 I~ f) 'IT II. ~OilES whidl mn~t I"' l.lll'IH"l ll[l t11" right way 
in onl Hr to he int.ellig·ilJle . 

A PART from resistors and a few 
makes of fixed condensers, the 
R.M.A. (U.S.A.) standard meth­

ods of colour cooing have not been 
generally adopted in Australia. How­
ever, it is quite possible that they will 
be, and, in any case, numerous items 
of American equipment are encoun­
tered from time to time, so that the 
list of colour codings presented below 
should be of generai reference value. 
The standard resistor coding is re­
peated for ease of reference. 

Resistors 
The resistor is coloured at three 

points:--
(1) All over, as the hase or "hocly" 

eo lour. 
(2) Ai. nne end. on to11 of tlw " ho!ly' 

eolonr. as t.hP. "tip" colour. 
( ::) A hall<] or dot. on top or 1JF; 

"hody" colour, around the e;entm 
of the resistor as the " dot'' 
colour. 

The "body" colour designates the 
first figure of the resistance value (in 
ohms): the "tip" colour designatles 
the s8cond figme; while the "dot" 
colour designates the num her of 
dphers following the first two figures. 
'I' he colours used are as follows:-

Figure Colour 

0 Black 
1 Brown 
2 Red 
3 Orange 
4 Yellow 
5 Green 
6 Blue 
7 Violet 
8 Grey 
9 White 

From the above it can be seen that 
a 250,000 ohms resistor, for example , 
would he coloured with a red body, a 
green end, and a yellow rlot. 

Speaker Windings 
Output Transformers. 

Green . 

Brown 

Red 

White 

Maroon 

outside lead of primary 
winding. 
inside lead of primary 
winding. 
primary centre tap if 
one is used. 
outside lead of second· 
ary winding. 
inside lead of secondary 
winding. 

Field Coils. 
Yellow outside lead of winding. 
Black . . inside lead of winding. 
Grey . . centre tap if one is used. 
If two separate fields are employed. 

Yellow outside lead of winding 
No. 1. 

Black inside lead of winding 
No. 1. 

Grey · outsid•; lead of winding­
No. 2. 

Blue inside lead of winding­
No. 2. 

Voice Coils. 
White . . . outside lead of winding. 
Maroon . . inside lead of winding. 

Tlle8e colour codings correspond 
with codes of 1w.eaker · transformer 
secolHlary winding. 

I.F. or R.F. ·· Coils 
Standard Windings. 

Blue plate lead. 
Red B + lead. 
Green grid (or. diode) lead. 
Black grid return. 

Full-wave Diode Transformer. 
Green diode lead. 
Green-Black diode lead. 
Black centre tap (diode 

tnrn )_ 

Fixed Condensers 

re-

Fixed condensers are marked with 
a series of three coloured dots. Thz 
significance of each colour is basically 
the same as that for the resistor code 
given above, but as there. a~e one or 
two variations, the colours and their· 
equivalent values are repeated below 
for easy referen-ce. 

In order to ensure that the dots are 
read in i.he ri.e;ht order they are al­
wavs Rrranged SO that they are on the 
sa~1e side of the condenser as some 
oth.er markings, such as the brand. 

The first colour (left) in the series 
of three indicates the numb8r of 
ciphers following -the decimal point; 
the second colour, the first figure, and 
the third colour, the second figure. 

The colours used , and their signi­
ficance, are as follows :-Black-­
nought or one cipher; Brown- one; 
Red- two or two ciphers; Orange-­
three or three ciphers; Yellow-fom; 
Green .. five; Blue--six; Purple­
seven: Grey-·eight; White- nin:c. 
\Vhite is also used by some manufac­
turers in the first position to indicate 
a decimal point. 'This usage is nor­
mally only restarted to in the case of 
condensers having a capacity of from 
0.1 to 0.9 mfd. (A condenser having 
a capacity of 0.1 mfd . would JJ :; mark­
ed with a white dot. a. hrown dot and 

'a hlaelc clot. or a l>lank S]l<lt:P in cll'<IN 
rrom ldt t.o l'ightl. 

It will lJe noted that three r;olunrs 
011ly ;u-e provided for use in the fi1·st 
position, thus allowing for a maximum 
indication of three ciphers by the first 
colour. Black. however, can be used 
in the second position, and as this 
colour indicates zero or one cipher , 
four ciphers can be indicated without 
any difficulty. For example , a O.OOOOS 
mfd. condenser would be branded witl1 
orange (three ciphers after decimal 
point) , hlack (one cit1her) and g r een 
(five). 

RADIO POWER TRANSFORMERS. 

R.M.A. (U.S.A.) Colour Code for ~eads~ 

1. Primary Leads ... ' ..... ...... . .. ~ . : . . ... _- . .'. Black 
If tapped-Common ...... . ............ . .. Black 

-Tap .. ...... . ... Black & Yellow 50/50 Striped Design 
-Finish .. . .. .. .. Black & Red 50/50 Striped Design 

2. Rectifier-Plate Winding ... . ................ Red 
Centre Tap ....... . ..... . ... Red & Yellow 50/50 Striped Design 

3. Rectifier-Filament Winding ......... . .... .. . Yellow 
Centre T>tp ...... . ....... . ·-Yellow & Blue 50/50 Striped Design 

4. Amplifier...,-Fil. Windifl9 No. 1 .. . ... . . . ...... Green . . 
Centre Tap .... .............. Green & Yellow 50/50 Stnped Des1gn 

5. Amplifier-Fit. Windi.ng No. 2 . . ........... . .. Brown 
Centre Tap ............ . .... Brown & Yellow 50 / 50 Striped Design 

6. Amplifier-FiL Winding No.3 ................ Slate 
Centre Tap . ......... . ... ... Slate and Yellow 50/50 Striped DPsign 

VARIABLE CONDENSERS. 
(Continued from Page 162.) 

clicated by not more than one per 
cent., of 1 mmf, whichever ;s the 
larger .value. 

In grade 2 the oscillator section 
shall. depart from the capacity values 
given in Item 1 at the production 
test noints there indicated by not 
more· than one per cent. plus 1 mmf. 

In grade 3 the oseillator section 
production test point shall he 100% 
of rotation, departur_e . from the cap a- · 
city value given in Item 1 to be not 
more than one per cent.. , . plus on.e 
mmf. 

ITEM 4. 
It shall be standard in variable 

capacitors of grade 1, as defined in 
Item 3, to provide sections which 
depart in capacitance from that of 
the oseillator section by not more 
than one-half per cent. , or one mmf.. 
whichever is the larger valne. 

ITEM 5. 

It shall he standan1 in variable 
capacitors of grades 2 and 3, as de­
fined in Item 3. to provide sections 
which depart in capacitance from 
that of the oscillator section by not 
more than one-hnlf per cent. pins one 
m mf. 
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The NEW 1937 FERRANTI 
"ARCADIA" High Fidelity Receiver 

Special MAGNASCOPlC Dial 

This remarkable dev:ce is incorpor- · 
ated in all the new Ferranti All-Wave, ··. 
Superhets, ma.king Short-Wave tuning · 
as simple and easy as tuning in local . 
stations. It is a carefully dN·igned, 
though simple optical device, whereby 
a scale is ma.gnified to an effective. 
length of over 6 feet. 

Note specially that the preci'se po ont 
at which each station is received' cari 
be seen EXACTLY, an impossibility 
with the types of dials hith~rto avaa-
able. . 

Available also in Console & Radio­
gram Models. 

Sec al/(1 l1 ca r th ese 
outstanding models 
ln 011 r Showroom. 

BRITISH­
M~DE 

ECEIVEH5 
AIJID E OUIPMENT 
ADIANT FIH ES 

NOYES. BROS fsYDNEYI LTO. . 
115 CLARENCE STREET, SYONEY >PH B758llta~•nE~ 
II WATT ST.,NEWCASTLE. l'l7 ELIZABETH ST., BR.\S9ANE. 

_..,.._......-.:-_.f,.-·-: 
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RESISTANCE CALCULATION 

R AD I 0 
R ESISTORS of various kinds p l ay 

a very important part in radio 
receiver design and the use of 

resistors of the correct rating through­
out the construction of a receiver does 
much to minimise service troubles. 

'fhe resistors nned in a radio re­
ceiver may IJe dassed under six gene­
ral headings, each of which overlap 
to some extent. These are as fol­
lows:-

(1) Voltage drovping resistors. 
(2) Decoupling resistors. 
(3) By-passing or shunting resistors. 
( 4) Bias resistors. 
(5) Plate load resistors. 

FOR 

RECEIVER 
sooi 
400 

i 300+ 
i 
t 

aooJ 
ISO I 

·:::1 
3,000,0QQ .:.. 

2,ooo,ooo r 

t,OOO,OOO 

"00,000 
300,000 

200,000 

too,ooo 

A.O,OOO 

DESIGN 

f' 
r~ 

0·03' 

f" o-os 

t~:: 
o-o<> 

.+ o-o7 

~~0& 
fl 

0•09 

O•l 

l :t 
~ 

( 6) Grid resistors or leaks. 60 
, ... l i 
20,000 "' r I 

Voltage Dropping Resistors. 
Voltage dropping resistors can be 

of two kinds; those in series with a 
valve or component which draws cur­
rent and those which form part of a 
voltage divider shunted across a 
f'C'urce of voltage. 

The calculation of the former is 
merely a matter of the application of 
Ohm's Law for resistance (R = E/I) 
and, as the voltage is to be dropped 
;mel the current which is to be drawn 
ihrough the resistance is known, the 
resistance and wattage dissipation 
n'ay easily be calculated. The chart 
~hown on this page (Figue 1) will 
assist greatly in this direction as it 
will be seen that four columns are 
provided, each of which is calibrated 
vrith one of the four factors which 
ente1· into the operation of a resistor 
in a D.C. ·circuit. These calibrations 
~re so arranged that 1f any two quan­
tities are known the remaining two 
may be read off directly from the 
chart by the simple expedient of plac­
ing a rule between the two known 
roints and noting the points of inter­
section on the remaining columns. 

'In the cast of a voltage dropping re­
&!stor which forms part of a voltage 
divider system the calculation is a 
little more complicated, as here we 
have not only the current drawn by 
8. particular portion of the circuit to 
consider but also that of other por­
tions of the circuit which are fed from 
the same divider and also the steady 
tleed current drawn by the divider 
system itself. 

Actu·auy, the problem is by no means 
as involved as it sounds and a· little 
1!wugllt and the application of Ohm's 
l.;;,w (or the resistance caluculation 
cl1art) will clothe job very nicely. De­
tn ils of the- lltOeednr~'. involv e d have 
:di·eady IJeen give11 in the Ohm':; Law 
SQclhm under the heading, "Funcl<J · 

r 
4--0·~ 

'0,000 )> l 
s lo-3 ····f -u. 

3000 
, 

2000 
:;o 1. 
f11 :;: 

rh -t0·4 ~ 
~IOOOt ~ 

(f) 

'"" fO·i ~ 
--..t- 40 -'- 0•6 (J) 

300t l'#) i0·7 200 -
..:.. o·e 

•cot ... ±0·9 -:tl 
f•oo i 

.±. 

40 

~t 
20 Cf 

I~oo I 

10 t 400 t2 ~ ± soo ± .... 
-r ± ., l 

+ 3 
3 -

I 
T 

2. 
.:t 

)> 3: 

It 2 ~ · 1: "U 
+ .o 3 

..,., 

~:;f. -f-4 ::0 ..,., !; t: (J'I 
0·2 .. 

J O•,_I --'-10 

Fig. 1.-Chart for Calculating Resistors, etc. 
mental Formulae," but a few further required 'fhe question of "bleed" 
details should serve to clarify the posi- current is quite important, as this 
tion somewhat. It is quite obvious bleed, besides placing a steady load 
that the chart will be of assistance on the power supply system (which 
in this case also for the determination I educes the peak voltage value while 
of the resistance values and ratings the set is warming up) also serves to 
~·equired. reduce the value of ~·esistance neces­

The main point that mtu;t be borne 
in mind when designing a volta~e 
divider is that the current flowing in 
any section is equal to the total of 
(1) The cunent drawn from the tap 
it feeds, (2) The t:\llT<•llt <lntwll from 
all lower voiLag•~· Utl)pings on tlw S<llHP 

divider, r.nd (3) the ' 'bleed" cunent 

sary in the entire divider system and 
:>a improves the voltage regulation 
from any ot the tappings. An· 
example will serve to make this last 
point clearer. 

·we will assume th.tt the valves iu 
a l':l<lio t·ec.:·iveJ · t·eqnil·t· a serc·l'll vnll -

(Continued on Page 168.) 

RADIO 

STOCK VALUES 
Ohms Ohms Ohms Ohms 

50 1,200 17,000 220,000 

100 1,500 20,000 . 250,000 

120 1,700 22,000 300,000 

150 2,000 25,000 350,000 

170 2,220 30,000 400,000 

200 2,500 35,000 450,000 

220 3,000 40,000 500,000 

250 3,500 45,000 600,000 

300 4,000 50,000 700,000 

350 4,500 60,000 750,000 

400 5,000 70,000 800,000 

450 6,000 75,000 900,000 

500 7,000 80,000 1 Meg. 

600 7,500 90,000 11 " 
700 8,000 100,000 2 

750 9,000 120,000 3 

800 10,000 150,000 4 

900 12,000 175,000. 5 

1,000 15,000 200,000 6 

Made in 

AUSTRALIA 
by 

WM. J. MILLS 
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SOLID CARBON 
RESISTORS 

~~They're Noiseless" 

187 CATHERINE ST., LEICHHAR"DT, N.S.W. Phone Pet. [L4-] 2191 
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RESISTANCE 
CALCULATION. 

(Continued from Page lGG.) 

•:ge of lOU, and that the total drain 
(,f the screens is 15 mA. If the maxi­
n:um voltage uf the power supply is 
250 volts, a resistor having a value 
of 10,000 ohms will be required to 
t;;ve the necessary di'OP of 150 volts. 
This is quite in order, but. unfortu­
ll<ttely, tlle screen drain of modern re­
ceivers varies considerably on account 
rA the A.V.C. action and. on a strong 
signal. the 15 mA. total drain may 
rp1ite easily be reduced to 5 mA. 
Under these circumstances the drop 
m 'the 10,000 ohm resistor will only 
be 50 volts. with the r esult that 200 
volts will be applied to the screens 
i.1stead of the rated 100 volts. If. 
nowever, a voltage divider system is 
u,E;d which places a drain of 10 mA. 
•,n the 100 volt screen tapping the posi­
tion changes considerably. Under 
1hese circumstances the drain in the 
wain dropping resistor will total 25 
mA. and, as a result, only 6,000 ohms 
will be required to pr0vide the n eces­
sfl.ry 150 volt drop. 

A 10.000 ohms resistor between the 
100 volt screen lead and the negative 
return will be required in order to 
supply the 10 mA bleed. Should the 
screen current drop to 5 mA, it will 
reduee the total eurrent (::wsuming 
the ble(lt~ stays at 10 mA.) to 15 mA. 
This alone is sufficient to give a 90 
-..olt drov tlFough the 6.000 ohm main 
feed l'es·istor with the result that the 
applied . screen voltage is only 160 
volts. However, this increase in screen 
voltage will also increase the bleed 
thi·ough the 10,000 ohm resistor (which. 
is shunted across the screen tapping) 
so that actually the total cmTent 
drawn will be somewhat more than 
15 mA. and the voltage applied to 
the screens will he kept much nearer 
to the 100 volt mark. The actual 
voltage supplied can he calculated. 
but, for the purpose of this discussion. 
it can be assumed that a mean is 
struck between the 160 volt and 100 
volt levels. 

From this it can be seen that in­
stead. of a screen voltage regulation 
of nearly 100%, the use of a bleed re­
duces the regulation percentage to 
somewhere near 30. In actual prac­
tice these figures will be reduced 
slightly, due to the fact that the ' 
screens will draw more current at the 
increased voltage than they do at the 
rated voltage, but the example serves 
admii·ably for the purpose of illustra­
tion. Still better voltage regulation 
may be achieved by the use of a larger 
bleed current than that specified . 

Decoupling Resistors. 
Decoupling resistors may also be of 

two kinds; those which cany current 
and thosP whieh act only ns fiJtprs. 

GREEK SYMBOLS USED IN RADIO FORMULAE 

Letter. 

Name. English Equivalent. 

Small. I Ca~ital. 

Cit A . Alpha a 
B Beta b 13 

r r Gamma g 
8 A Delta d 
E E Epsflon ~ (a;J ,in " met ") 

r: z Zeta z 
H Eta ee (as in " meet") 'IJ 

6 0 Theta th 
L I Iota i 
X K Kappa k 
)., A Lambda l 
jL M Mu m 
v N Nu n 

~ E Ksi X 

0 0 Omicron o (as in " olive ;,) 
7t n Pi p 

p Rho r p 
C1 :E Sigma s 
't T Tau t 
\) r Upsilon u 

q cl) Phi ph 

X X Chi ch (as in " school ") 

tV \¥ Psi ps 
(J) n Omega o (as· in " broke ") 

The first type, which carry current, 
must be regarded as voltage-d1·opping 
resistors when · it comes to deciding 
the values to be used in a circuit. Ex­
amples of decoupling resistors which 
also act as voltage dropping resistors 
are those used to decouple the screens 
of two 01· more valves which are all 
fed from one voltage divider tapping 
and those which are used to decouple 
the plate circuits of two or more 
valves which are a ll fed from one 
main supply. 

\\'hen the functions of voltage drop­
ping and dec:OUJlling (or filtering) are 
intentionally combined, the r esistor 
is chosen for its voltage dropping 
qualities alone ; additional decoupling 
(or filtering) being provided by larger 
values of by-pass condensers, if re­
quired. 

If the decoupling (or filtering) is 
the main function of the resistor and 
voltage loss is to be avoided as much 
as possible the resistor is made a<s 
small as possible and used in conjunc­
tion with a condenser which has a 
relatively low impedance at the fre­
quency which is to be "stopped." Effi­
cient decoupling will usually be pro· 
vided when the condenser has an im­
pedance of about one-tenth of that of 
the resistor. Actually, in practice, the 
procedure adopted is to choose a stan­
dardised size of condenser for the job 
an<! to pro pori ion thP rPs istor 1 o U. 

. -

as it is far easier to obtain a l·esist­
ance of odd value than a condenser. 

The problem is much simpler when 
the resistor only acts as a filter and 
carries no appreciable amount of cur· 
rent. Typical examples are bias and 
A.V.C. decoupling resistors. In b:>th 
of these cases the resistor acts as a 
filter in both directions, that is. it is 
used to prevent R.F. or A.F., as the 
case may be, getting· back into the 
power supply or the grid circuits of 
other valves. and it is also used to 
smooth out any irregularities in the 
bias or A.V.C. supply. This n ecessi­
tates the use of a somewhat higher 
ratio of resistance to capacitativ·e 
impedance than · would normally be 
necessary and it is not unusual to 
find ratios of several hundred-thou­
sand to one being used. However. 
as very little or no current is flowing 
through the resistor, the higher ratio 
'does no harm and ensures that com­
plete decouplil1g- or filtering is effect­
ed. An exception to this is found in 
the case of a bias decoupling resistor 
used on an output valve, as in this 
case there is D. definite limit to the 
amount of resistance which can he 
inserted in the grid circuit of the 
valve. 

In this particular instance the pro­
cedure is usually to employ the maxi­
mum size of resistor possible (bearing 
the characteristics of the valve in 

(C<mtillllP<l on P:1gte 1711.1 
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mind and r emembering that the grid 
leak proper is also in the grid circuit), 
and to use the largest capacity con­
denser that is economically possible. 
Normal practice usually places the re­
spective values at 100,000 to 250,000 
ohms and 0.5 mfd. As the reactance 
of a 0.5 mfd. condenser is about 3,000 
ohms at 100 cycles it will be seen 
that the impedance ratio is very 
favourable for effective decoupling 
and also, with the usual value of grid 
leak employed, very favourable for 
effective ripple filtration. (Reference 
to earlier notes in the "Fundamental 
Electrical Formulae" section will 
serve to clarify this point) . 

By-Pass or Shunt Resistors. 
Resistors are often used in radio re­

ceivers as "lossers," that is, they are 
~hunted across some portion of the 
circuit where it is necessary to either 
dissipate some power or to reduce the 
r<"~onant impedance of a tuned circuit. 
A hleed resistance is one example of 
a " Iasser" resistor, as in this case it is 
necessary to dissipate some power in 
order to improve the regulation of the 
si1pply system. One function of a 
bleed resistor has already been ex­
plained. and it is fairly obvious that 
hy having a fairly heavy "standing" 
load the percentage effect of any 
variation is reduced considerably. 

Another well-known type of "losser" 
resistor is that used as a partial short­
cil·cuit across the aerial for local-dis­
tance switching. The operation of this 
is merely a simple application of 
Ohm's Law for parallel resistances. 
The resistanqe is~.so proportioned that 
a large propori;lon of aerial input sig­
nal is hy-pass'e rl j.o earth instead of 
going through · tl>e (relatively) high­
impedance aerial coJipHng coil. 

Another 1·esistance by-passing func­
tion is in conjunction with tuned cir­
cuits . . This a.pplication · is rarely used 
nowadays, but was quite common at 
one time. The resistor acts as a pure 
"Iasser" and, in effect, flattens the 
resonant peak of the tuned circuit so 
that the VQftage developed is restrict­
eel. The system was usually employed 
for stabilisation. 

Resistances are sometimes. used in 
high quality A.F. amplifiers for the 
purpose of "loading" the secondary of 
a coupling transformer. The function 
here is a twofold one, the first phase 
of which is to flatten out any peaks in 
the transformer response which tend 
to emphasise any particular frequency 
and the second to match the secondary 
to the primary input impedance and 
so to improve the low-frequency re­
sponse. 

Unless the resistance is intended as 
a pm·e "lo~se1·" (to flatlen out peaks -
in the response) the conect value of 

the resistance is determined by the 
plate resistance of the preceding valve 
and the ratio of the transformer. The 
idea often proves very useful in the 
case of A.F. amplifiers lacking in bass 
response and is well worth keeping 
in mind. 

The conect loading resistance to 
use for this purpose should have a 
value equal to the optimum plate load 
resistance of the preceding valve 
multiplied by the square of the trans-

former ratio. Thus, for low-fre­
quency "boosting" in an amplifier 
stage using a 2-1 transformer and a 
driver valve rated to operate with a 
load resistance of 10,000 ohms the 
secondary of the transformer should 
be shunted with a resistance of 40,000 
ohms. This proceclui·e will result in 
a big drop in overall level, but is well 
worth while if bass response is at 
all lacking. 

(Continued on facing Page.) 

TRIGONOMETRICAL RATIOS USED IN RADIO 
CALCULATIONS 

Angle. I Radians. I Sine. I Tangent. I ta~;nt.l Cosine. I I 
oo 0 0 0 ex: 1 1·5708 9()0 

1 ·0175 ·0175 ·0175 57·2900 ·9998 1·5533 89 
2 - ·0349 ·0349 ·0349 28·6368 ·9994 1·5359 88 
3 ·0524 ·0523 ·0524 19·0811 ·9986 1·5184 87 
4 ·0698 ·0698 ·0699 14·3007 ·9976 1·5010 86 
5 ·0873 ·0872 ·0875 11·4301 ·9962 1·4835 85 
6 ·1047 ·1045 ·1051 9·5144 ·9945 1·4661 84 
7 ·1222 ·1219 ·1228 8·1443 ·9925 1·4486 83 
8 ·1396 ·1392 ·1405 7·1154 ·9903 1·4312 82 
9 ·1571 ·1564 ·1584 6·3138 ;9877 1 ·4137 81 

10 ·1745 ·1736 ·1763 5·6713 ·9848 1·3963 80 

11 ·1920 ·1908 ·1944 5·1446 ·9816 1·3788 79 
12 ·2094 ·2079 ·2126 4·7046 ·9781 1·3614 78 
13 ·2269 ·2250 ·2309 4·3315 ·9744 1·3439 77 
14 ·2443 ·2419 ·2493 4·0108 ·9703 1·.3265 76 
15 ·2618 ·2588 ·2679 3·7321 ·9659 1·3090 75 
16 · 2793 ·2756 ·2867 3·4874 ·9613 1·2915 74 
17 ·2967 ·2924 ·3057 3·2709 ·9563 1·2741 73 
18 ·3142 ·3090 ·3249 3·0777 ·9511 1·2566 72 
19 ·3316 ·3256 ·3443 2·9042 ·9455 1·2392 71 
20 ·3491 ·3420 ·3640 2·7475 ·9397 1·2217 70 

21 ·3665 ·3584 ·3839 2·6051 ·9336 1·2043 69 
22 ·3840 ·3746 ·4040 2·4751 ·9272 1·1868 68 
23 ·4014 •3907 ·4245 2·3559 ·9205 1·1694 67 
24 ·4189 ·4067 ·4452 2·2460 ·9135 1·1519 66 
25 ·4363 ·4226 ·4663 2·1445 ·9063 1·1345 65 
26 ·4538 ·4384 ·4877 2·0503 ·8988 1·1170 64 
27 ·4712 ·4540 ·5095 1·9626 ·8910 1·0996 63 
28 ·4887 ·4695 ·5317 1·8807 ·8829 1·0821 62 
29 ·5061 ·4848 ·5543 1·8040 ·8746 1·0647 61 
30 ·5236 ·5000 ·5774 1·7321· ·8660. 1·0472 60 

"t 

31 ·5411 ·5150 ·6009 1·6643 ·8572 1·0297 59 
32 ·5585~ ·5299 ·6249 1·6003 ·8480 1·0123 58 
33 ·5760 ' ·5446 ·6494 1·5399 ·8387 ·9948 57 
34 ·5934 ·5592 ·6745 1·4826 ·8290 ·9774 56 
35 .•6109 ·5736 ·7002 1~281 ·8192 ·9599 55 
36 ·6283 ·5878 ·7265 1·3764 ·8090 ·9425 54 
37 ·6458 ·6018 ·7536 1·3270 :7986 ·9250 53 
38 ·6632 ·6157 ·7813 1·2799 ·7880 ·9076 52 I 

! 
39 ·6807 ·6293 ·8098 ~-1·2349 ·7771 ·8901 51 
40 ·6981 ·6428 ·8391 1·1918 ·7660 ·8727 50 

41 ·7156 ·6561 ·8693 1·1504 ·7547 ·8552 49 ! 

42 ·7330 ·6691 ·9004 1·1106 ·7431 ·8378 48 

43 ·7505 . ·6820 ·9325 -1·0724 ·7314 ·8203 47 
44 ·7679 ·6947 ·9657 1·0355 ·7193 ·8029 46 
45 ·7854 ~ ·7071 1·0000 1·0000 ·7071 ·7854 45 

Co-
Cosine. tangent. Tangent. Sine. Radians. Angle. 
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Bias Resistors. 
Bias resistors are, in some ways, t he 

least involved of all resistor applica­
tions in a radio receiver and their 
choice is a very cut-and-dried matter, 
especially with the aid of the chart 
given at the beginning of this article. 

The bias required for any valve 
may he ascertained from its charac­
teristics, as also may be its total 
cathode current. Knowing these two 
factors , the remainder of the problem 
is a simple matter for Ohm's Law or 
the calculation chart if a self-bias re­
sistor is required. The total cathode 
current figure is most important, 
especially with pentodes or other 
multi-electrode valves. Some peoplE. 
are apt to forget that the screen 
current a·f a valve passes through the 
resistor used for self-bias as well as 
the plate current. If the total cathode 
current figure is not shown on the 
valve characteristic sheet available it 
is only necessary to add up the cur­
rents taken by all electrodes (except 
the heater of course) and use the 
figure so obtained as the current for 
the resistor calculation. The chart 
will show the resistance and wattage 
rating necessary. 

For "bleed" o1· "semi-fixed" hias 
applications where the bias resistor 
for the output valve is connected in 
the main ''B" return lead it is neces­
sary to ascertain the total drain of 
the receiver before proceeding with 
any calculations. This may be done 
by reference to the valve character­
istic charts for all the valves used in 
the receiver. In the case of R.F. and 
other valves controlled by A.V.C. or 
othe1· m0ans which causes the plate 
cunent of the valves in question to 
vary it is advisable to reckon about 
two-thirds of the maximum cunent 
drain as the average for calculation 
purposes. This may he regarded as 
hair-splitting by some, but the fact 
remains that it is quite possible for 
the output valves to be underbiassed 
by as much as 15 per cent. when the 
receiver is operating on a strong local 
if this factor is not taken into account. 
Having obtained the total drain of all 
valves in the receiver, it will then he 
necessary to add bleed current from 
dividers, etc. , to this figure . The cal­
culation is then carried out using this 
total cunent drain figure and the re­
quired bias as the two known factors. 
The "wattage" column on the chart 
should prove very useful for these cal­
culations as there is a very definite 
tendency to underrate, or rather, over­
run, "bleed" bias resistors in many 
receivers. 

Load or Coupling Resistors. 
Mn<:ll or lhi' l)orfurmanet' obtained 

i:rom modern receivers depends ou 
the load resistors used in conJunction 

with the valves in the audio channel 
for coupling purpose&. 

'l'hese load resistors may be sub­
divided into three types-(a) tho~:;e 

us eel for the load of a diode rectifier; 
(b) those used for shunt feeding of 
A.F. transformer primaries; . and (c) 
those used as load or coupling re­
sistors in resistance-capacity couple<l 
amplifiers. 

The first type cany practically no 
current and as the current canied is 
the rectified output of the diode·, the 
choice of value to he used depends 
on the diode characteristics and the 
voltage it is necessary to develop. 
Standard pi·actice and manufactures' 
valve ratings place the value of diode 
load resistors at somewhere between 
250,000 ohms and one megohm. 

For an A.V.C. voltage rectifier 
diode, the higher value is usually to 
be preferred as it will ensure adequate 
voltage heing developed for control 
purposes. For the detector diode, 
the resistance value to be used is con­
trolled by the same factors, but is to 
some extent modified by the coupling 
condensor and grid leak used on the 
following audio stage. This particu­
lar phase of the problem will be dealt 
with fairly extensively in the section 
dealing with grid leaks and will not 
be elaborated on here. 

Resistors used for shunt-feeding the 
primaries of A.F . transformers and 
resistors used as the plate load in an 
R.C. coupled amplifier Teally come 
unde1· the same classification-both 
are plate loads and both are in series 
with the "B" supply of the valve­
so that they may be dealt witlli to­
gether. 

The choice of a resistor for use in 
eithe1· of these two positions must 
necessarily be a compromise, as the 
fact that they are in series with the 
"B" supply to the valve, thus causing· 
loss of voltage, is in direct opposition 
to the requirements for maximum 
gain from a valve operating· as a re­
sistance capacity coupled amplifier. 

Au expression which gives the theo­
retical stage gain which may be ex­
pected from a valve operating as an 
R-C. coupled amplifier is given by the 
following:-

Stage gain 
A.F. X RL 

RL + RP 

where A.F. is the amplification factor 
of the valve; RL is the plate load 
resistor and RP is the plate resistance 
of the valve. This expression multi­
plied by 0.75 will give a very close 
approximation to the effective stage 
gain which can be expected. 

It will be seen from the above that 
the full amplification factor of the 
valve in use can never be fully rea­
lised ; also that the higher the value 
ur plate loatl rmd:;l.or used, the nearer 
will the gain 'of , the stage approach 
that of the valve alone. 

The reason for thi::; is shown in figs. 
2 (a) and 2 (b). From fig. 2 (a) it 
will be seen that RL and RP are in 
series across the voltage E.l, which 
can be regarded as the input voltage 
to the valve multiplied by its ampli­
fication factor. E.2 is the available 
voltage output from the stage, and 
it is quite obvious that the ratio 
E2/E1 is entirely dependent upon the 
ratio of RL to RP. 'l'he graph in fig. 
2 (b) shows E2 as a percentage of 
El (in other words, the stage gain as 
a percentage of the amplification 
factor of the valve) for various values 
of the ratio HL/RP. 

Theoretically, the amplification of 
the stage will increase with the ratio 
RL/RP until a figure very close to 
that of the valve gain is reached. 
Actually, in practice, as will be seen 
from the graph in fig. 2 (b), the in­
crease is so gradual for ratios greater 
than about 7 to 1 that no useful pur­
pose is served by their use. The 
shunting effect of the grid leak and 
coupling condense!' of the following 
tube must also be taken into account 
when high plate load values are at­
tempted and this introduces a further 
limiting factor which will be dealt 
with later. 

At the same time the voltage drop­
ping function of the plate load resistor 
must also be taken into account, not 
so much because of the plate voltage 
reduction directly, but because of the 
fact that reduced plate voltage means 
reduced grid voltage acceptance. It 
is obviously futile to design an am­
plifying stage with high gain if the 
grid of the valve is incapable of 
handling the signal supplied by pre­
vious stages. 

In connection with this it must also 
be remembered that "contact poten­
tial" enters into the picture when the 
operation of indirectly heated valves 
at low grid voltages is attemptecl 
and as this potential (where the 
grid commences to draw current) is 
often as much as a volt on the ne­
gative side of zero bias it follows 
that the plate voltage applied to the 
tube should never be so low that 
the contact potential is very close to 
the operating grid bias otherwise the 
valve will he incapable of handling 
any signal at all. 'l'o explain :-a 
type 75 valve requires two volts nega­
tive gTid bias at 250 volts on the plate. 
As this valve is indirectly heated, the 
operating signal range is limited to 
the one volt difference between ope­
rating bias (two volts) and contact 
potential (one volt) . 

Reduction of the plate voltage ap­
plied to the 75 to 100 volts will mean 
that only one volt of bias may he 
applied if plate current cut-off is to 
be avoided. But contact potential is 
approximately 1 volt, so that, 
actually, no signal can ·be handled 
hy the tube under these conditions 
unless a fair amount of distortion 
can be tolerattid. F'ol' really satis-

(Continued on Over-leaf.) 
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factory operation of this valve, un­
less the signal voltages to be hand­
led are extremely small, the plate 
load resistor should be so propor­
tioned that it is possible to apply at 
least 1.25 volts negative bias to the 
valve. This will enable a signal . of 
about 0.25 volts to be handled with­
out distortion. A plate load resistor 
of about 250,000 ohms together with 
a self-bias resistor of 3,000 ohms and 
a plate supply voitage of . 250 will 
satisfy these conditiOns, and also 
enable the useful a1'nplification factor 
of forty to be attailied ev~n if a gl'id 
leak of the same value as the plate 
resistor is used for the following 
valve. 

This example has been somewhat 
in the nature of a digTession, but 
will serve to illustrate very effec­
tively that the voltage dropping func­
tion of the plate load resistor must 
always be taken into account. 

The limitations detailed above, to­
gether with one which will be dealt 
with fully in the "grid resistor" sec­
tion, limits the useful value of plate 
load resistor which may be employed 
to somewhere between two and five 
times the plate resistaJice of the valv(' 
in question_ Somewhere near the 
lower value is usually employed for 
indirectly heated valves, where con­
tact potential is on the negative side 
of zero bias, unless unlimited plate 
voltage is available. Directly heated 
valves do not start to draw grid 
current (as a general rule) until 
zero bias is reached, so that a pro­
portionately higher value of plate 
load resistor may be employed with­
out seriously restricting the signal 
handling capacity of the stage. 

The preceding remarlis apply 
mainly to triode type valves. ·when 
pentodes are used, a number· of other 
factors enter into the discussion and 
it is normal practice to use a load 
resistor which has a value consider­
ably lower than the plate resistance 
of the valve. The value of the load 
in this case affects the fidelity as 
well as the gain. Detailed informa­
tion should be obtained from valve 
manufacturers' data. 

Grid Resistors or Leaks. 
The grid leak in a resistance­

coupled amplifier stage, such as is 
used in the audio channels of the 
majority of modern receivers, has a 
much greater effect on overall per­
fonnance than is gener~lly realised . 

- ,· 

The choice of the · coiTect grid-leak 
value is. in most cases, largely a 
matter of compromise, · but a full 
understanding of the factors involved 
will assist greatly in this direction 
and provide some asurance that the 
compromise efferted is . favoumble . 
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Coup led Triode Amplifiers. 

Besides having a marked effect on 
the overall gain of an amplifying 
stage, the grid resistor also affects 
the fidelity of the amplifier and, 
lastly, can affect the life to the valve 
it is used in conjunction with to a 
marked degree. 

This latter factor is the chief rea­
son for a compromise having to be 
effected and will be dealt with first. 
Due to the possibility of · grid cur­
rent flowing, cspeciaJiy in power 
valves, with strong signals, there is 
a definite limit to the amount of · 
resistance which can be used in the 
grid circuit of an amplifier valve. 
This grid current flow causes loss 
of bias, the amount of loss being de­
pendent on the value of resistance 
in circuit_ Consequently, valve 
manufacturers usually specify a maxi­
mum value of grid resistor for var­
ious valves; this value being also de­
pendent <111 the manner in which the 
valve is biassed. Self-biassed valves 
may use a higher value of resistor 
than those which are supplied with 
fixed bias. 

Output pentodes, such as the 42, 
are limited to a grid resistance value 
of about one megohm for self-bias 
operation and to about 100,000 ohms 
for fixed bias. Valves operating with 
semi-fixed bias (such as ·bleed ar­
rangements where most of the cur­
rent is supplied by the power itself) 
may use a grid resistor of about 
250,000 ohms. 

Output triodes, such as the 2A3, are 
still further limited and the maxi­
mum value of grid-resistor for self­
bias operation is specified as being 
500,000 ohms. Fixed bias operation 
limits the resistance to only 10,000 
ohms, so that transformer coupling is 
the only system whiCh is normally 
practicable under the la,tter condi­
tions. 

Intermediate stage valves, such as 
small triodes and high-grain pentodes, 
are not so critical, and it is usually 
found possible to use grid resistors 
up to two or three megohms in value 
without any serious effects. 

Bearing this limiting factor in mind. 
theil we can proceed with the con­
sideration of the other factors con­
trolling the choice of a grid leak. 
These factors remain the same 
whether the preceding valve is a 
triOde or pentode. 

'l'he first thing that must be re­
membered is that the stage coupling 
condenser and the grid-leak are in 
series between the preceding valve 
plate and ground and are therefore 
shunted across its plate load resistor, 
so that the leak must have as high 
a value as possible (subject to the 
limiting factor mentioned previously) 
if it is ·desired to keep · the stage 
amplification. as high as possible. The 
effect of a low resistance leak on the 
stage gain may be quite large, as re­
ference to the details given in the 
preceding section (on plate load re­
s'istors) and Ohm's Law will soon 
show. However, in circuit6 where the 
coupling is to an output valve, the 
grid resistance limiting factor will 
almost invariably decide the leak 
value and very little can be done 
about it. For intermediate audio 
stages there is not such a definite 
limitation and it will usually be found 
that a leak value of four to five times 
that of the preceding plate load re­
sistor will prove satisfactory. 

In \his connection some thougln 
could be paid with regard to propor­
tio11ing the plate load resistor to 
''ft1<1td1" the grid leak in (;ases where 
the she of the latter is limited to 
any great extent. An example may 
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make this clearer. vVe will assume 
that the output valve in use is limited 
to a grid resistance of 250,000 ohms. 
A coupling condenser of 0.02 mfd. is 
to be used and reference to the re­
actance charts printed earlier in this 
Annual will show that this condenser 
has a reactance of about 80,000 ohms 
at 100 cycles. Therefore the leak 
and condenser in series have a shunt­
ing effect (at 100 cycles and less at 
higher frequencies) of 330,000 ohms 
which is presented to the plate load 
resistor of the preceding valve. If 
this valve is of the high-mu-triode 
or pentode type, it is cruite possible 
that a plate load resistor of 250,000 
ohms will he used in order to get the 
highest stage amplification possible. 
The effective · value, howexer (with 
a 330,000 ohm shunt) will he some­
where near 140,000 ohms. 

Under these circumstances. then, 
it is questionable whether the use 
of the high plate load resistoy value 
is justifiable. Reduction to 200,000 
ohms will result in the effective place 
load being reduced to 125,000 ohms, 
hut will also result in a higher effec­
tive plate voltage being applied to 
the valve. This in turn means that 
more bias can be applied to the valve. 
with consequent greater signal­
handling capacity. These two factors 
will easily offset the slight drop in 
gain caused by the 10 per cent. or so 
reduction in plate load. Some atten­
tion paid to amplifier design along 
surprising improvements in perform­
these lines will often result in quite 
ance being effected. · 

There is a fairly widespread im­
pression existing· that the coupling 
condenser plays a very important part 
in determining the fidelity of an A.F. 
resistance·capacity coupled amplifier. 
This impression is correct as far as 
it goes. but it does not give a com­
plete picture. Actually, it is the ratio 
of the coupling condenser impedance 
to the grid leak resistance (or impe­
dance) that is the controlling factor. 

Improper understanding of this has 
led to the common assumption that 
the bigger the coupling condenser 
used, the better the fidelity. Actually, 
the voltage transfer b!'ltween two 
valves in a resistance-capacity coupled 
amplifier will be 95% of the optimum 
at any given frequency when the 
impedance (in ohms) of the coupling 
condenser is a third of the resistance 
of the grid leak. It is not usual!)' 
desirable to go past the 95% efficiency 
mark as any increase of the con­
denser size past this point will tend 
to introduce troubles in the form of 
grid blocking and will also tend to 
aggravate any loss of bias troubles 
caused by high-tension voltage leak­
ing through the condenser. This 
leakage is always present, even 

though it iH not nolicea!JI(' with a 
good mica condenser, and there is 
obviously no sense in increasing the 
leakage and possibility of bias loss by 
using a condenser bigger than is 
necessary. 

Assuming 50 cycles as being the 
lowest frequency required, the follow­
ing leak and condenser combinations 
will be found 95% efficient. At higher 
frequencies, of course, the condenser 
impedance is reduced, and the ratio 
will be even more favorable . Other 
combinations may readily be deter­
mined by reference to a reactance 
chart. 

1.00 megohm leak-0.01 mfd condenser 
0.75 ,. -0.15 
0.5 .. -0.02 
0.2!1 ,. - 0.04 
0.1 .. - 0.1 

All of these combinations of leak 
and condenser values will give ap­
proximately 95% of optimum transfer 
efficiency at 50 cycles. If 100 cycle~ 

is deemed to b~ sufficiently low for 
the reproduction balance required , 
the condenser values may be halved . 
The optimum value of load resistor 
for use with these combinations will 
he one-quarter of the leak value in 
each case (see previous notes) . 

Radio Frequency Resistance 
While on the' subject of resistance 

calculation for radio receiver design 
it is appropriate that some mention 
be made of the increase in resistance 
of conductors which is apparent when 
they are carrying radio-frequency 
currents. 

This increase in resistance must 
not be confused with the impedance 
of a conductor wound irito a coil in 
such a manner that inductance is 
created. The fact that both vary with 
frequency is almost the only factor 
which is common to the two pheno­
mena. 

R. F. resistance, or A.C. resistance 
as it is sometimes termed, is exhibited 
by any conductor carrying radio-fre­
quency current and is one of the 
major problems which must be con­
tended with in the design of coils~ for 
tuning purposes. It is still evident 
in straight conductors, however, and 
must be considered where long spans 
of wire, such as aerials, are used. 

The increase in resistance of a 
straight conductor under R.F. condi­
tions is entirely due to "skin effect." 
This in turn is rather an involved 
function of the diameter of the con­
ductor and the frequency and is 
created by the non-uniform current 
distribution in a conductor carrying 
R.F. It is possible to calculate the 
skin effect for various conductors, but 
such a procedure is outside the scope 
of these notes and no useful purpose 
would be served by Its description. 

When a conducto1· is wound into 
the form of a coil another factor 
enters into the problem which also 
tends to incre-ase the resistance of the 
conductor. This is known as the· 
"proximity factor" and is due to the 
magnetic field set up by the turns in 
the coil interfering with the current 
flow in adjacent turns. This effect is 
also a function of frequency. 

These two factors lump together 
and form a multiplying factor which. 
when app!i~d to the D.C. re­
sistance of a coil gives the R.F. 
resistance value. A point to 
remember is that both of these 
factors increase with the wire 
diameter. However, the D.C. re­
sistance of the conductor decreases 
with the increase of diameter, so that 
there will be, for any given frequency. 
an Olll.imum dhuneter where the R.F. 
resistance will he at. a minimum. In 
other words, for operation at any fre­
quency, a wire diameter can be found 
where an increase or decrease will 
result in an increase of R.F. resist­
ance. This is a most important point 
and should be borne in mind when 
any coil design is being attempted . 

The effect of the non-uniform cur­
rent distribution is to cause the cm·­
rent flowing to crowd to the surface 
of the conductor. From this it can 
be seen how the term "skin effect" 
came to be used. 

Several methods have been devised 
for the reduction of skin effect and 
they will be dealt with in turn. They 
are all based. on the principle that 
the increase in resistance due to skin 
effect can be reduced by increasing 
the surface of a conductor with rela­
tion to its . volume. 

(1) The use of flat copper strip. Skin 
effect is still present, but is reduced 
considerably by the fact that the 
centre of the conductor is a line 
rather than a point. Consequently, 
more even current distribution is 
obtained and with it a closer approach 
to D.C. conditions. 

(2) The use of tubular conductors. 
The skin effect in a tubular conductor 
is lower than that of a solid con­
ductor as there is practically no 
internal field at all; even current 
distribution is therefore effected. 
Another way' of explaining the reduc­
tion of skin effect is ·by saying that 
as a tubular conductor is nearly all 
"skin" the current paths for R.F. and 
D.C. are nearly the same, or nearly 
so; consequently the ratio of R.F. 
resistance to D.C. resistance is very 
low. 

Strip and tubular conductors are 
usually used for high power trans­
mitting inductances where space re­
quirements are usually subservient to 
efficiency. 

(Continued at bottom of Pag:e 177.) 
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Abac. An alignment chart by which formulae can be 
enumer[J.ted and results read off by the simple expedient 
of phcing a ruler between appropriate columns and 
noting the points of intersection with other columns. 

Acoustical Labyrinth. An absorbent conduit attaeherl 
Lo the rear of a loud speaker to prevent sound pressure 
waves radiated hy the hack of the cone from interfering 
with the sound pressure waves radiated from the front. 
Actually, any properly proportioned cham her lined with 
sound Rhsorhent material will do this, hut in order to 
reduce space requirements, the acoustic lahyrin th is 
ananged so that the conduits are folded upon themselves. 

Active Current. The "in-phase" component of an n.l­
Lernating current fiowing in a circuit. '!'he 11rorlu<:t ol" 
this and the voltap;e gives the true JlOwer. 

Admittance. Denoted hy the letter "Y," h; the recip­
l'Oca.l of the impedance of an alternating cul'l'ent circuit. 

Antenna Resistance. Given by the power supplied to 
the entire antenna circuit divided by the square of th0 
antenna current (measured at the point where the 11owcr 
is snpvlietl to the antenna). 

Amplification Factor. A change in gl"id-cathode or 
input voltage of a tulle will produce a correspcmding 
clJ.ange in plate-cathode or output voltage. The amplifi­
cation factor is defined as the ratio between these volt-
Rges. 

Amplifier, Class "A". A class "A" amplifier is one in 
which the bias and exciting grid voltages are such that 
plate current through the valve fiows at all times. The 
ideal class "A" amplifier is one in which the· alternating 
component of the plate current is an exact reproduction 
of the form of the alternating grid voltage, and the plate 
current fiows 360 electrical degrees. The characteristics 
of a class "A" amplifier are low efficiency and output. 

Amplifie1·, Class "B''. A class "B" amplifier is one in 
which the grid bias is approximately equal to the cut-off 
value so that the plate curren6 is virtually zero when 
no exciting grid voltage is applied, and so that the plate 
cunent in each tube fiows during approximately one-half 
to each cycle when an exciting grid voltage is present. 
The ideal class "B" amplifier is one in which the alter­
nating component of plate current is an exact replica 
of the alternating grid voifage half-cycle when the grid 
is positjve with respect to bias voltage, and the plate 
current "flows 180 electrical degrees. The characteristic;; 
of a class "B" amplifier are a medium efficiency and out­
put. 

Amplifier, Class "C". A class "C" amplifier is one in 
which the grid bias is appreciably beyond the cut-off so 
that the plate current in each valve is zero when no 
exciting grid voltage is present, and so that the. plate 
current fiows in each valve for appreciably less than 
one-half of each cycle when an exciting grid voltage is 
present. Class "C" amplifiers find application where 
high plate circuit efficiency is the paramount requirement 
and where departures from linearity between input ami 
output are permissible. The characteristics of a class "C" 
amplifier are high plate circuit efficiency and high powe 

. OUtlll\t. . .I' 

Angular Frequency. If the frequency of an· A.C. wave 
is "f" c.p.s., the rotating vector by which it can be · repre~ 
~Pnterl makes "f" revolutions pe1· second. and. therefore. 

rotates through an angle of 27Tf radians per second. This 
is known as the angular frequeucy and is usually denoted 
by a small Greek "omega," or a small Greek "rho". (See 
"Radio Symbols" seetion, also table of Greek symbol~ 
in ' 'Resistance Ca leu Ia tion" section.) 

Apparent Inductance. The effective inlluctanee of a 
coil. This is the inductance of the winding plus the 
extra inductance which is hrought about hy self-capaeity 
in the winding. 

Atmospherics. Strays produced hy atmos11heric con­
ditions. '!'he term static: has come to hA nsArl quite genA~ 
rally as n. synonym for atmosphel'ics. 

Attenuation. The reduetion in magnitude of a wan• 
with increasing distance from its source or from a speci -
fied point or referenee. · 

Autodyne Reception. A system of h etAroclyne reeep­
tion throug·h the use of a device which is hoth an oscil ­
lator and a detector. 

Autom'atic Volume Control . A system wherehy the 
output of a receiver is held virtually constant over wirlA 
vari:ttions of signal input. 

B/ H Curve. · A graph showing the relation hetweeu 
the magnetising force (I-1) and the resultant magnetic 
11ux deusity (R) produced (usually in iron). The ratio 
B/H is known as the permeability of a material. 

Beating. A phenomenon in which two or more periodic 
quantities of different frequencies react to produce a 
result having pulsations of amplitude. The resultant . 
complete cycle of pulsations is known as a "beat." 

Bias. A term used to denote the potential difference 
usually negative, existing between cathode and control 
grid of a tube. 

Biotron. A combination of two tubes connected so as 
to produce a particularly steep characteristic curve. 

Bridge . A balanced measuring device in which two 
parallel paths, one of which contains an unknown quan­
tity (of resistance, inductance or capacity), are wovided 
for the flow of cmrent. Balance of the two paths indi­
cates that the unknown section of one path is equal in 
value to a known section in the other path. The bridge 
method of measurement was first introduced by 'Wheat­
stone as a resistance m easuring device, but has since 
?een adapted for the measurement and comparison of 
mductance or cal?acity. 

Cathode Rays. Streams of electrons emitted by the 
cathode or negative electrode of a thermionic valve. See 
also under "Oscillograph." 

Centimetre Units (of inductance and capacity). The 
C.!J.S. (metric) units of inductance and capacitv. One 
nncrohenry is equivalent to 1,000 centimetres of. induct­
ai~ce, and one centimetre of capacity is equal to 1.1 micro­
nucrofarads. 

Coercive Force. 'fhe magnetising force which must he 
. applied in the reverse dil'ection to a magnetised horly in 
o1'der .to remove its magnetism . 

Coda~. Initials of "Carrier operated device, antinoise." 
A mutn;g syst:m arranged to suppress noise during 
l~rea-ks m. canJer. Specially d1•yeloped for commnhica­
twns serviCes. 
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Conversion Transconductance. 'l'he ratio of the inter· 
mediate frequency current in the primary of the I.F. 
transformer to the applied radio frequency voltage pro­
ducing it. Used to determine performance of a frequency 
changer valve. 

Coupling Co-efficient. The ratio of the mutual or 
eommon impedance component of two circuits to the 
square roots of the product of the total impedance com­
ponents of the same kind in the two circuits. The imped­
ance components may be inductive, capacitative, or resis· 
tive. 

Cross Modulation. Due to modulation of the carrier 
of a desired signal by an undesired signal. 

Decibel . The decibel is the practical transmission unit 
in which gains or levels are expressed. The gain of an 
amplifier in decihels is numerically equal to ten times 
the common or "base 10" logarithm of the ratio of the 
output power to the input power. (See section "The 
Decibel System" for further details.) 

Decrement of a train of waves is the ratio of one peak 
value to that immediately succeeding it in the same direc-
tion. · 

Detection. Any process of operation on a modulated 
signal wave to obtain the signal imparted to it in the 
modulation process. 

De·modulation. A term applied to the process of 
modulation canied out in such a manner as to recover 
the original signal. In radi-o reception the term "detec­
tion" is commonly used for this process. 

Dielectric. Insulating material used between the plates 
of a condenser. 

Differential Resistance. The ratio of a change of ap­
plied voltage to the resultant change of current in any 
electrical device where .the two are not related as in 
Ohm's Law. This applies in particular to the plate re­
sistance of a valve. 

Diode. A type of thermionic valve containing two 
electrod es and which passes current wholly or pre· 
dominantly in one direction. 

Di rection Finder. A radio receiving device which 
permits determination of the line of travel of radio waves 
as received. 

Distortion. A change in wave form occurring in a 
transducer or transmission medium. The principal 
sources are (a) non-linear relations between input and 
output at a given frequency; (b) non-uniform transmis· 
sion at different frequencies, and (c) phase shift not 
proportional to frequency. 

Doublet Antenna. One consisting of two elevated 
conductors substantially in the same straight line and of 
approximately equal lengths with the power delivered 
at the centre. 

Dynatron. A valve operated with a low plate voltage 
and a high grid or screen voltage so that the plate im· 
pedance is virtually negative due t o secondary emission. 
Oscillation will occur if the plate circuit is tuned, no 
feed hack to the grid circuit being necessary. 

Eddy Currents are those induced in a solid conductm· 
due to a varying magnetic field. as, for example, in the 
core of a power transformer. 

Electron. 'fhis is the funrlll.mental particle of elec, 
tricity, negative in sign, 

Electron Multiplier. A svecial valve-like device whi(;ll 
utilises secondary emission principles. 

Facsimile Transmission. The electrical transmission of 
a graphic record having a limited number of shade value~. 

Farad. The unit of capacity. The normal unit ' tised 
in radio is the "microfarad" (one millionth of a farad). 

Fidelity. The degree to which a system, or any portion: 
of a system, accurately reproduces at its output the form 
of the signal which is impressed upon its input. 

Field Intensity. The effective (root-mean-squat:e) valwl 
of the electric or magnetic field intensity at a point due 
to the passage of radio waves of a specified - frequency. 
It is usually expressed in terms of electric field intensitv· 
in microvolts or millivolts per metre. \Vhen the directio;l 
in which the field intensity is measured is not stated it 
is assumed to he measured in the direction of maxim'um 
field intensity. · 

Filter, Band·Pass. A combination of induetances m11l 
condensers designed to pass a pre-determined han-d of 
frequencies with a. sharp cut-off at each end of the hand. 

Filter, H igh·Pass. A filter cireuit ananged · to permit 
only frequencies above a certain value to pass . 

Filter, Low·Pass. A filter circuit ananged ·to pennit 
only frequencies helow a certain value to pass. 

Flux Density. The number of lines of magnetic force 
per unit area of cross section of a magnetic circi1it. 
Usually expressed as "lines per square (inch ·or centi­
metre)." Symbol is "B." 

Forced Oscillations. Those maintained in a tuned cir­
cuit by an outside source of energy, always at' the fre­
quency of the supply. 

Free Oscillations. Those which occur in a tuned circuit 
at the natural or resonant frequency of the circuit. 

Fundamental Frequency. The lowest component fre­
quency of a periodic wave or quantity. 

Gauss or "Maxwell." The unit of field strenoth or 
magnetic fiux density used for comparative purpo"ses or 
for calibration. Is a fiux density of one line per square 
centimetre. Thus a fiux density of 10,000 lines per sq. 
em. would be expressed at 10,000 Gauss. 

Gilbert. The unit of magnetomotive force. 

Grid Rectification. The use of a valve for de-modulat­
ing high frequency transmission by utilising the one-wav 
conductivity of the grid filament circuit. During th~ 
impact of a train of waves, the resultant fiow of current 
through the grid leak depresses the mean voltage of the 
grid, and so reduces the value of the plate current at an 
audible frequency corresponding to modulated components 
in the original wave. ' 

H.armonic. A component of a periodic wave or quantity 
havmg a- frequency which is a multiple of the fundamental 
frequency. For example, a component whose frequency 
is twice the fundamental frequency is called the second 
harmonic. 

Henry. The unit of inductance. 

Heterodyne Reception. 'fhe process of receiving radio 
waves by combining in a detector a received voltage with 
a locally generated alternating voltage. The frequei1cy 
of the locally generated voltage is usually different from 
that of the received voltage. This system is sometimes 
known as beat reception . 

Heaviside Layer. A stratum or layer of ionised par­
ticles in the upper regions of the atmosphere. This layer 
serves to reflect and/or refract electro-magnetic sky waves 
which would otherwise escape into space.. 

(Continued overleaf.) 
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Homing Device . A direction-finder .. system. for an·c~·aft 
use, comprising a fixed loop and a tra1lmg ~enal. .Mampu­
lation of a switch indicates whether the a1rcraft IS on or 
off the course, determined by a radio beacon. 

Hysteresis. The tendency of magnetisati?n to · lag 
behind the magnetising force, as, for example, m the case 
of an iron-cored transformer. This produces the trans­
former iron loss which is•directly proportional to t~e ar~a 
of the hysteresis loop for the particular sample of 1ron Ill 

use. 
Image Ratio. A term used in the asses~ment of s~tper· 

heterodyne receiver selectivity. Is the ratw of the s1gnal 
strength increase required to produce the same output. 
when the receiver is detuned twice the I.F . from resonance 
with the signal, as when the receiver is tuned to r esonance. 

Impedance. The opposition offered hy a cir.cuit to the 
passage of alternating current due to the comlnned effects 
of inductance, resistance, and capacity. 

Inductance. The property of a circuit. hy virtue of 
which it opposes any alteration in the valuP of t.he cm•rpnt, 
and hence offers opposition to alternatinl!,' current. 

Inverse Feed-Back. Also termed "negative'' m· "re­
versed" feed-back. A system whereby portion of th<J 
output from a valve amplifier is fed back to the input in 
reverse phase, thus setting up degeneration. Useful for 
the reduction of distortion and resonance effects. 

Inverse Voltage, Peak. The highest. volt.age that. a 
rectifier valve can safely stand in the d1rectwn oppos1te 
to that in which it is designed to pass cunent. 

Ionisation . 'l'he process of splitting up molecules into 
their component ions carrying positive or negative charges. 
The ions so produced thus act as carriers of electricity 
through the liquid or gas. 

Kilocycle Per Second. A unit of frequency equal to 
1000 cycles per second. The frequency corresponding to 
any wave-length may be found by dividing the wavelength 
in metres into the constant 300,000. Conversely, to obtain 
the wave-length in metres, divide the constant 300.000 by 
the frequency in kilocycles per second. 

Linear Detection. That form of detection in which the 
output voltage under consideration is substantially pro­
portional to the carrier voltage throughout the useful 
range of the detecting device. 

Litzendraht ( Litz). A stranded conductor in which each 
strand is insulated from every other strand. Radio fre­
quency resistance is reduced by this means. 

Magnetron . A diode valve having a straight filament 
surrounded by a cylindrical anode, a powerful magnetic 
field being applied coaxially with the filament. Used as 
a generator of ultra-high frequencies. 

Magnetising Force. The magnetic field strength in lines 
per sq. em. at a point where no iron or other magnetic 
material is present. Symbal is "H." 

Megacycle Per Second. A unit of frequency equal to 
one million cycles per second. 

Mho. The unit of admittance (A.C.) and also of con­
ductance (D.C.). 

Modulation. The process whereby the frequency or 
amplitude of a wave is varied in accordance with a. signal 
wave. 

Modulation Capability. The maximum percentage of 
modulation that is possible without objectionable distor­
tion. 

Mutual Conductance. The ratio of change in plate cur­
J'ent of a valve to the change in the control grid voltage 
producing it, under the condition that all other voltages 
remain unchanged. The unit may be expressed in milli­
amperes per volt, or micromhos. 

Neper. A transmission unit somewhat similar to the 
ueclbel, but is calculated on the Naplerlan or base "e" 
scale of logarithms, 

Octode . A dua.l-pnrposc val vu culltaillillg G gridt; in 
utltlilioll to .a heater, cathode autl anode. U;;ually em· 
played af; a frequency changer in superheterodyne circuits; 

similar to the pentagrid. 
Oscillator. A non-rotating device for producing altern­

ating current, the output frequency of which is determined 
by the chari:wterlstics of the device. 

Oscillograph. An instrument for showing visually, or 
recording photographically, the wave-form of alternating 
or othe1· periadically changing currents and voltages. In 
the electro-magnetic type, a mirror is attached to a small 
coil suspended in a magnetic field. In the cathode-ray 
type, a stream of electrons is controlled by electro-static 
and/or electro-magnetic fields. (See measuring instrument 
section for full definition of all terms used in cathode-ray 
oscillograph operation.) 

Pentagrid. A dual purpose valve containing 5 grids in 
addition to a heater, cathode and anode. Usually em­
ployed as a frequency changer in superheterodyne circuits. 
wlwre electronic modulation provides the coupling bP· 
tween the oseillator and amplifier portions of the valve. 

Pentode. A 5 electrode valve incorporating between 
screen and plate a suppressor grid which is usually con­
nected to the cathode. By this means the effect of second· 
ary emission in the vicinity· of the plate is avoided. 

Percentage of Modulation·. This is 100 times the ratio 
of half the difference between the maximum and minimum 
amplitudes of a modulated wave to the average amplitude. 

Permeability. The ratio of the magnetic flux produced 
in any substance to the applled magnetising force, which 
Js itself equal to the· magnetic flux in air. The mea.sm·<' 
of magnetic conductivity. 

Picture Transmission. The electrical transmission of 
a picture having a gradation of shade value. 

Piezo-electric Effect. A phenomenon exhibited hy cer­
tain natural crystals (such as Rochelle Salt, quartz or 
tourmaline) as a result of which physical stresses in the 
crystal are set up by the application of an electrical 
potential. The reverse also applies. 

Power Detection. That in which the power output of 
the detecting device. is used to supply a substantial amount 
of power, directly to a device such as a loudspeaker or 
recorder. 

Power Factor. The ratio of the ·true power (watts) in 
an alternating current circuit to apparent power (volt­
amperes). It is always less than unity, since the voltage 
and current are not in phase. 

Preselector. A selective tuned circuit preceging the 
radio frequency amplifier in a receiver, in order to avoid 
cross modulation troubles and lack of selectivity. Some" 
times referred to as a band-pass filter. 

Proximity Effect. One of the factors which tend to 
increase the R.F. resistance of a conductor wound into a 
coil. Is set up by interference between the magnetic 
fields of adjacent turns. 

Quartz Crystal Oscillator. One utilising the l)iezo­
electric effect of a quartz crystal plate. The mechanical 
oscillations of the quartz plate are maintained by means 
of a thermionic valve, a. high degree of frequency stability 
being obtained. 

Radiation Efficiency. The ratio of the power radiated 
to the total power supplied to an antenna. 

Radiation Resistance. This is obtained hy dividing the 
power radiated from an antenna by the square of the 
antenna current, measured at the point where the power 
is supplied to the antenna. 

Radio Beacon. A transmitting station in a fixed geo­
graphic location which emits a distinctive or characteristic 
signal for enabling mobile stations to determine hearings 
or courses. 

Radio Compass. A direction-finder used for navigational 
purposes. 
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Reflex Circuit. One in which the signal is amplified both 
before and after detection, in the same amplifier valv~ 
or valves. 

Reg~neration. Sometimes called reaction. or feedback. 
A process by which a part of the power m the o~ltput 
circuit of an amplifying device reacts upon the mput 
circuit in such a manner as to reinforce the initial !)Ower, 
thereby increasing the amplification. The feed-hack . in 
such a system is '·in-phase," as distinct from •·negatiVe 
feed-hack." 

Regulation. A measure of the change in voltag.e . at til~ 
output of an electrical device under varying condJtwns of 
load. 

Renode. A thermionic valve which has no grid in the 
aceepted sense of the term. Control is provided by focus­
sing the electrons emitted hy the eathode into a heam anrl 
nsing va.rions electrodes for the purpose of focussing 
or acceleration. Greater sensitivity and linearity of re­
sponse is ohtained and also greater efficiency. The new 
' 'beam power" valves. such as the 6L6. operate on a similar 
principle to this. First introduced by A. S. Jensen, a 
Danish engineer. 

Screen Grid Valve. (See also Tetrode.) A four-electrode 
valve in which an extra grid carrying a: high positive 
potential is interposed between the plate and the control 
grid, electro-statically screening these elements and pre­
venting capacity feed hack. At t.he same tfme the flow of 
electrons is not impeded. 

Secondary Em iss ion. Electrons liberated from the pla.tr) 
of a valve by the violent impact of the normal electron 
stream from the cathode. 

Sideband. A hand of frequencies on either side of the 
canier frequency produced hy the process of modulation. 

Skin Effect. The tendency for high frequency cunents 
to travel along the outside of a conduetor. The radio 
frequency resistance of a solid wire is thus somewhat 
higher than its D.C, resistance. 

Space Charge. A cloud of electwns which hovers be· 
tween the cathode and the plate. This charge tends to 
repel electrons leaving the cathode, with a resultant in· 
crease in internal impedance of the valve. 

Specific Inductive Capacity, or Dielectric Constant. The 
ratio hetween the capacities of two condensers, one with 
the material under consideration as the dielectric, the 
other with an air dielectric. Abherviated, S.I.C. The 
usual symbol is "K." 

Static. See atmospherics. 

Strays. Electric-magnetic disturbances in radio recep­
tion, other than those produced by radio transmitting 
systems. 

Superheterodyne Reception. The 111ethotl uf recovtioll 
in which the reeeived voltage is combined with the volt­
age from a. local oscillator and converted into voltage of 
an intermediate frequency which is amplified and then 
detected to reproduce the original signal wave. Some· 
times called "double detection" or "supersonic" reception. 

Super Re-generation. A circuit in which a reactive 
detector is maintained, by means of a local quenching 
valve, at the threshold of oscillation, where it operates 
with increased efficiency. 

Television. The electrical transmission of a succession 
of imao·es and their reception in such a way as to give a 
suhsta~tially continuous· and simultaneous reproduction 
of the object or scene before the eye of a distant observer. 

Tetrode. A type of thermionic valve containing a plate, 
cathode, and two additional electrodes ordinarily in tlJP 
na tnre of grids. 

Thyratron. A special form of gas-filled rectifiel' in 
whic:h the plate current is controllable hy a grid. Thc: 
term "Thyratron" is a registered trade na.ine and the 
term "grid-controlled rectifier" is usually used. 

Transconductance. The ratio of the change in the c:ir· 
cuit. of an electrode to the change in the voltage on an­
other electrode, under the condition that all other voltages 
remain . unchanged. 

Triode. A type of thermionic valve containing an anode, 
cathode, and a third electrode, in which the current flow­
ing between the anode and cathode may be controlled by 
the voltage lletween the third electrol~e and the cathode. 

Variable-mu Valve. A thermionic valve which has a 
long sloping characte1·istic, thus enabling a continuous 
change of amplification factor to be effected by a change 
of grid bias. 

Vector. A quantity which is represented by both tlw 
magnitude and direction of a straight line. Vector methods 
are largely used in Qlternating current work. 

Video. Vision. A term used to distinguish between 
the sound and vision channels in television transmission 
arid reception. 

Voda~;. The initials of "voice operated device, anti· 
singing." A device developed by Australian and New 
Zealand engineers for use on the Trans-Tasman telephone 
se1·vice for reduction of feed-hack effects encountered 
during operation. 

Wattage, Dissipation, Anode. The difference between 
input o.nd output wattages in the plate circuit of a valve. 
the maximum permissible figure usually being stated by 
the manufacturer. 

Wave Form. The shape of a curv) .. }'iJPresenting an 
alternating current. .,7 ,. 

Wave·length . The distance between two successive 
peaks in any periodic wave-train. 

RESISTANCE CALCULATIONS each strand be thoroughly insulated 
from the next and that the stranding· 
be so effected that each strand passes 
regularly from the centre to the out­
side of the cable (and vice versa) at 
regular intervals. This latter precau­
tion is necessary to ensure that all 
strands are affected like by the mag­
netic flux {see earlier note on proxim· 
ity factor). To · obtain the best re­
duction of resistance ratio in Litz 
conductor it is obviously ·essential 
that all strands be continuouR. 

(Continued from Page 173.) 

{3) The use of stranded wire con­
~uctors. It can be shown that the 
magnitude of the skin effect is pro­
portional to the diameter of a con­
cjuctor. From this it can be seen 
that the ratio of R.F. to D.C. resist­
ance may be reduced by decreasing 
the size of the conductor. ·However, 
this proced-ure also increases the D.C. 

resistance so that the net result may 
be an actual increase in effective 
resistance . The increase of D.C. 
resistance may be overcome by paral­
leling a number of small conductors. 
This is done in Litzendraht wire, 
where the parallel conductors ar0 
stranded together to form one cable. 
It is most important, however, that. 
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TilE DEC IB ·E L SYSTEM 
The decibel (or "transmission unit") has been adopted as the practical unit by which the loudness of sounds 

may be compared. The computation of the unit is based on the Briggsian (base 10) logarithmic tables, and it 
has many other applications than that of loudness comparison. The chart shown below and the accompanying 
explanation will give a useful insight into the working and application of the system. 

Energy. Voltage Numbet 
of 

"Up " Decibels 
---

1.26 1.12 1 
1.59 1.26 2 
2.00 1.41 3 
2.51 1.59 4 
3.16 1.79 5 

3.98 2.00 6 
5.01 2.24 7 
6.31 2.51 8 
7.94 2.82 9 

10.00 3.16 10 

12.59 3.55 11 
15.85 3.98 12 
19.96 4.47 B 
25.12 5.01 14 
31.62 5.62 15 

39.81 6.31 16 
50.12 7.08 17 
6UO . 7.94 18 
79.43 8.91 19 

100.00 10.00 20 

125.9 11.22 21 
158.5 12.59 22 
199.6 14.13 23 
251.2 15.85 24 
316.2 17.78 25 

398.1 19.96 26 
501.2 22.39 27 
631.0 25.12 28 
794.3 28.18 29 

:,ooo.o 31.62 30 

1,259 35.48 31 
1,585 39.81 32 
1,996 44.67 33 
2,5.12 50.12 34 
3,162 56.23 35 

3,981 63.10 36 
5,012 70.80 37 
6,310 79.43 38 
7,943 89.13 39 

10,000 100.00 40 

12,590 112.2 41 
15,850 125.9 42 
19,960 141.3 43 
25,120 158.5 44 
31,620 177.8 45 

39,810 199.6 46 
50,120 223.9 47 
63,100 251.2 48 
79,430 282.0 49 

100,000 316.0 ~0 

1,000,000 1,000 60 
10,000,000 3,162 70 

100,000,000 10,000 80 
1,000,000,000 31,620 90 

10,000,000,000 100,000 100 

Energy. I 
"Down" 

0.794 
.631 
.501 
.398 
.316 

0.251 
.1999 
.158 
.126 
.100 

.079 

.063 

.050 

.040 

.032 

.025 

.020 

.016 

.013 

.010 

.0079 

.0063 

.0050 

.0040 

.0032 

.0020 

.0025 

.0016 

.0013 

.0010 

.0008 

.0006 

.0005 

.0004 

.00032 

.00020 

.00025 

.00016 

.00013 

.00010 

.00008 

.00006 

.00005 

.00004 

.000032 

.000025 

.000020 

.000016 

.000013 

.000010 

.000001 

.0000001 

.00000001 

.000000001 

.0000000001 

Voltage 

0.891 
.794 
. 708 
.631 
.562 

0.501 
.447 
.398 
.3H 
.316 

0.282 
.261 
.224 
.200 
.178 

0.158 
.141 
.126 
.112 
.100 

.089 

.079 

.071 

.063 

.056 

.050 

.047 

.040 

.035 

.032 

.028 

.025 

.022 

.020 

.018 

.016 

.014 

.013 

.011 

.010 

.0089 
:oo79 
.0071 
.0063 
.0056 

.0050 

.004~ 

.0040 

.0036 

.0032 

.001 

.0003 

.0001 
.00001 
.00003 

The number of decibels Ndb corresponding io the ratio 
hetween two amounts of power P 1 and Po is 

P, 
N dh = 10 log,0 -

Po 
When two voltages E, and E, or two currents 11 and 1, 
operate in the same or equal impedances . 

ancl 

E, 
Ndh = 20 log"' ­

FJ, 

T, 
N db = 20 log,., -

I, 
If 1~, and E, or I, and I, OJJerate in unequal impedances, 

E, ~ ~ 

N clh 20 log,., - + 10 log,0 - + lO log,0 - -

k, 
and 

I, Z, 1'.~ 
N dh 20 log,,.- + 10 log,.,- + 10 log,0 -

I, Z, k, 
where Z, and Z, are the absolute magnitudes of the cor­
responding impedances and k, and k, are the values of 
power factor for the impedances. 

The accompanying· table will enable the number of 
decibels corresponding to various energy and voltage 
ratios to be ascertained without calculation. Current 
ratios may be substituted for the voltage ratios given if 
desiretl.. 

Care should be taken not to confuse "Gain in db" with 
''Level in db." Each is commonly expressed in decibels 
although, strictly speaking, a level should be referred to 
as "db above zero level." Thus while the output level 
of a given amplifier is, say, 30 db, its gain may be only 
20 db. 

The threshold of audibility is much too low a level to 
be used as a reference intensity for relatively loud sounds 
such as those coming from a loud speaker therefore "ze!·o 
level" of 0 db = 6 milliwatts has bee~ adopted from 
telephone transmission practice. 

An idea of the intensity of sound at "zero level" may 
be had if it is remembere!l that speech from a telephone · 
receiver held tightly against the ear is about zero level 
when it. is just too loud to be comfortable. This repre­
sents a level roughly 50 db above the threshold of audi­
bility. 

The great advantage of the decibel system is that 
overall figures may be obtained by adding the decibels 
gain or loss of the various stages. For example, consider 
the overall gain of an amplifier whose first stage has a 
voltage amplification factor of 15, followed by a 10 db 
attenuator, another stage whose aniplification factot• is 
15, and a final stage whose factor is 5. Referring to the 
ta hie, we have the following approximate figures:· 

Overall gain = 23 - 10 + 23 + 14 = 50 dh. 
(Continued Overleaf.) 

It should be noted that the decibel equivalents on left 
for voltage ratios "up'' or "down" are only· correct when the 
input and output impedances are the same. For dissimilar 
impedances, a calculation along the lines indicated in the 
text will be necessary. 
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Decibel System (Continued.) 

This is a much simpler and less unwieldly procedure 
than the older method of . multiplying the gain factors 
together, 

it \viii be .. obsen'ed that 10 tin1es power indicates a 
level of · 10 db, 100 times indicat~s 20 db, 1,000 times 
indicates 30 db, etc. A hahdy . rule for finding the level 
when the ratio of _the powers involved is a powe1: of 
10, is to remember that the nuniber of decibels is ten 
times, the power index. In the examples above, 10 = 
10', 100 = 10', and 1,000 = 10", hence the levels are 
(10 Xi), 10 X 2), and (10 x 3) decibels respectively. 
This. ·shoul(l be of assistance to those unfamiliar with 
the use of logarithms. 

' ~ . . . 

SENSITIVITY OF THE EAR 
'While the }uumtn· ear is an extremely sensitive acoustic 

device it is also an extremely enatic one. No two ears 
are exactly the same when judged hy "sensitivity" or 
frequency response curves. Each one is full of small 
peaks at. differing frequencies . In addition the sensitivity 
of the . ea1' will vary from day to day and considerably 
over a period of years. In general as age creeps on the 
ear becomes less sensitive to the higher frequencies in 
comparison to the lower. 

A further faei .ur to he cunsidclT!l iti i.ltal the K\'llsii.ivii y 
uf the ear variPs cuusidPra!Jly with the intensity of the 
sound being heard. The accompanying illustration gives 
an excellent indication of the manner in which the sensi­
tivity of the "average" human ear varies over the audio 
frequency spectrum and also over a range of levels from 
"threshold" up to the point where a sound is "felt" instead 
of being "heard." This illustration, together with that 
showing the frequency- spectra of various musical instru­
ments, should be of value to all acoustic engineers. 

12 0 
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~ 10 
0 

0 1:: 

"' 0 8 

~ 0 =~ 
o1 60 
> 
"' ..J 
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20 
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120 db ~ 
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FREQUEtlCY IN CYCLES PER SECOND 

The relationship between sound intensity (to the ear) and level 
at various frequencies. 

Frequen·cy Spectra of Musical Instruments 
20 
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Transmission Equiphlent 
by 

Colville Wireless Equipment Co. · Pty. Ltd. 
Sydney 

UNDER LICENCE PHILIPS RADIO 

Transmitters ·Receivers 

Broadcast Broadcast 

Commercial Commercial 

Aircraft 

Portable 

Ultra High 
Frenquency 

RECENTLY MANUFACTURED AND IN:~TALLED FOR 2TM TAMWORTH 
BROADCAST TRANSMITTER TYPE KVFLP2/4 

. - 2000 WATTS 

Accessories: 

Valves.-Philips 
Condensers-Variable 
Condensers-Mica H.F. 
Condensers-Filter 
Chokes-H.F. 
Chokes-Filter 
T / formers-Power 

Aircraft 

Portable 

H.F.& 

U;H.F. 

Special 

T /formers-Audio 
Inductors- H .F. 
Crystals-Quart>< 
Frequency Control Units 
Audio Control Units ·Studio Control Unit. 

Colville Wireless Equipment' Co. 
Pty. Ltd. 

8 Smail Street, Broadway, Sydney, N.S.W. 

High Power Tuning Unit. · 
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Electrical I nter:ference with Radio Reception 
-and Its Suppression 

A Paper delivered before the Victorian Division of the 

Institution of Radio Engineers, Australia, at the 

Technical College, Melbourne, on August 11, 

1936.* 

r- - - by --- ~, 
I I 
1 W. H. CONRYt : 
: M. I nst. R. E. (Aust.) 1 
, ______________ 1 

T HIS paper refers to !he annoyance to broadcast re­
ception caused by interfering disturbances havmg 
their origin in electr_ical plant or appl1anct:s. T .he 

necessity for low levels . of such disturbance or no1se 
energy in relation to the received signal ~s emp~asise~. 
The principal types of interference met w1th by mvestl­
gators of the Postmaster-.Ge.neral's Department are re­
ferred to, and the procedur~ adopted in tracing the ca~se~ 
as well as the methods employed in suppressing or el1m I · 

nating the interference are described. 

The paper is divided into nine sections, under the fol-
lowing headings:--

1. Introduction. 
2. Origin of disturbance. 
3. Signal to noise ratio. 
4. Causes of interference classified. 
5. Types of interference and methods of suppression. 
6. Causes not responsive to normal suppression methods. 
7. Aerial treatme1.1t. 
8. Tracing causes of interference. 
9. Co-ordination of interests. 

1. Int~oduction. 
The successful development of a broadcasting serviec 

depends largely upon the ability of the programme trans­
mitted to be received as free from interference as is 
possible. One of the principal contributing factors that 
mitigate against a successful service is the disturbing 
noise which frequently accompanies the received pro-
gramme. 

apparatu:;, aml often is produced when tlte apparatu:; h; 
in some way defective in its operation. Under these cir­
cumstances the removal of the defect benefits both the_ 
radio li.stener ::mel the interfering apparatus. 

As distinct from natural disturbance, artificial disturb­
ance can be regarded as preventable, either by preventing 
the generation of the noise energy, or by ahs01:bin~ tlw 
energy at its source, thus preventing it from causmg mter­
ference. 

2. Origin of Disturbance. 
Disturbances in radio receivers have different cllante­

tedstics which enable the t>xperienced investigator to 
determine fai1·ly accurately what the probable cause may 
he. The disturbance itself can reach the receiver via tlHc 
aeriai , by direct radiation) or via the mains into the power 
pack of the set itself. Tile cause in practically e\' ery in­
stance is due to the current in an electrical circuit being 
sudder.ly interrupted or varied in a manner consistent 
with the normal operation of an appliance . This inter­
ruption or variation will maintain a change of potential 
of one portion -of the circuit in relation to another or to 
earth. The result of these changes introduces into the 
electric system a new current-a parasite of high fre· 
quency-the effect of which, on being normally rectified 
by the detecting valve in a receiver, produces in the loud 
speaker an objectionable noise which interferes witll · 
satisfactory reception. 

In some cases the noise may affect the whole wave 
band of a receiver. In other cases it would appear to 
peak at some particular part . of the .broadcast spectrum. 

In some instances these disturbances are heard only Popular opinion would indicate that inte rference is more 
when the radio set is tuned to a radio transmitting station. vrononneell on the higher frequencies from , say, 1000 to 
and this may lead tlui listener to shppose that the 110ise ~ 1500 KC/s. than below 1000 KC/s. It must not he over­
is caused by some defect in the transmitting station equip- looked, howeve1·, that. some receivers have a sensitivity 
ment. · However, assmuil1g the radio receiving set itself much greater on the higher frequencies than on the lower 
is in good order, it will be found that the noises are pro- ones, which would tend to aggravate such a condition on 
duced by electrical disturbances due to natural or arti- the higher frequencies. To this must be added the listeners' 
ficial causes. The noises do not come ·from the radio trans- preference, which apparently exists, for stations of rela-
mittin~ station. tively lower power on these higher frequencies. The 

"' reception of these stations, of course, requires more am-
Interference or disturbance may be due to two causes, plification of the received signals. 

namely, natural static or artificial static. Artificial static, 
popularly referred to as "man-nuide," is the subject around 
which these notes have been written and referred to as 
electrical, or radio-inductive, interference. 

Natural disturbances are those which occur during re­
distributions of The electrical state of the atmospherj:) or 
the magnetic state of. the earth. They are known to· radio 
listeners under the names of "atmospherics," "statics," 
''straysn or "X's." 

Artilieial disturbances may be experienced in practically 
all places where electrical power is used. Certain types · 
of electrical machinery, apparatus and appliances in theb· 
normal or abnormal operation generate energy which i:.; 
audible in radio receiving sets as noise. The generation 
of this energy is of no 'value in the nonnal use of the 

i"Haclio ln:-:}H'CI~II' , PI)HlHl~I::>U·r - t;l.'lh·ral Dt~ partlll(·ut, J\Ldl.lulii"He. 

*'J'his paper is rf·urinted fron1 ''Raclio R e-view of Australia," 
Vol. IV, No. ~1 , September, 1 nG. 

The characteristic sound of noise varies wilh di!Ierent 
lypes of electrical appliances, and it is often possible for 
the experienced investigator to determine the .cause of a 
given noise interference 1nerely by listening to it. Appen­
dix "B" is based_ on this characteristic. 

3. Signal to Noise Ratio. 
Sinee tlle inception of wireless, the most illl])Ortant 

feature in establishing a receiving station has been the 
necessity for erecting an dfieient aerial. 

As sensitive multi-valve receivers were developed. the 
need for efficient aerials became less important. By using 
suw.ller aerials, .selectivity' w~s il~lP.r.oved an_d adequate 
signal strength was obtained by the amplification available 
in the flets. Short indoor al'riaiE hecuuw popular antl art• 
still exLeHsively nse1l. In many instances th('Jy are quite 
satisfactory. 
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ELECTRICAL INTERFERENCE 
(Continued.) 

The last few years has seen an enormous il:crease .in 
the use of electrical apparatus for both domes~lC and m­
dustrial purposes, and each piece of apparatu~ 1s a poten; 
tial source of trouble to reception over a Wld.e range ,o' 
frequencies. Ji.Jlectrical applianc~s may . therefore !?e I~­
aarded as miniature radio transnJitlers capable of sei.lOUSiy 
interfering with services which may be operating m the 
vicinity. 

The3e transmitters of unwanted signals may put d?wn 
a field strength far in excess of the signal from a. des1~·c d 
broadcasting station, and. by increasing ~l:e an:pllficatlO·J~ 
of the receiver. both m1 wanted and clesn eel s1g1:als a1 e 
magnified in equal ratio so that the "noise". Wlll c~n~. 
pletely override the signal. In the case of receiVers _usm, 
high fidelity reproduction. the ratio of disturbanc.e 1s ex­
a o·~eratcd. The necessity for endeavounng tO mcrease 
tl~; ratio of the strength of wanted signal to that of un: 
wanted noise is the problem involved in the questwn o.[ 
interference suppression . If the r:'ttio is high, no adcll­
tionai amplificati0n will make the interfering noise loud •clr 
than the wanted signal in the loud speaker; con_vers~ly . 
if the ratio is low, no matter how weak the amphficatwn 
be the noise will predominate in the ··loud speaker. By 
en;ploying small indoor aerials the most favourabl~ con­
ditions for receiving radio noise, compared to rad1~ . en­
tertainment, are produced. The aerial in such a pos1t;o~1: 
is situated well within the electrical interference fie,u 
and is therefore !deal for the reception of noise. 

· If the aerial is erected higher and outside the dwelling. 
the wanted signal will be stronger and the signal to no_ise 
ratio improved . Signals from a strong or local. stat~on 
will result in a high ratio and very little ampllficatHJn 
will be needed . Signals from the weakest station may be 
received without excessive noise, or at least to a point 
where the noise can be tolerated. The whole problem of 
interference depends, therefore, on increasing this ratio 
of signal to noise. ·weakening or suppressing the noise 
is an obvious ren1edy. 

4. Causes of Interference. 
Reception of broadcast programmes may be affec~ed 

either by the normal operation of some particular ~ev1ce 
or by some defective apparatus. For the purpose of com­
parison, potential causes of interfe~·ence ,;mv~ been :.u;; 
ranged into two classes, major and mmor. MaJor causes 
are-intended to apply to those instances where the trouble 
affects a laro·e number of listeners or the "wiping out" of 
whole towns~ while "minor causes" are those which affect 
individual list€·ners or a few in a particular locality. 
Appendix "A" sets out this classification. Causes of 
interference are frequently recognisable by the character­
istic noise which is heard at the loud speakeF. These 
characteristic sounds have been classified into five groups 
and appear as Appendix "B." 

5. Types of Interference and Methods of 
Suppression. 

vVith few exceptions, cases of interfering plant can be 
successfully treated at the source by the . application of 
suppressive measures. The suppressor may be embodied 
as part of the appliance itself during manufacture (mak­
ing the device a non-interfering unit) or, as is the case 
in the majority of instances, by adding subsequently to 
the installation. 

The most common appliances which investigators are 
called upon to prescribe treatment for. are commutator 
type motors. By virtue of the rotating armature speer! 
the snri11E~n rapid ehnnge o[· t:UITUnt ll\'!Hlneces a lllag·aetk 

(Continued overleaf.) 

APPENDIX ---~~A" 
CAUSES OF INTERFERENCE CLASSIFIED. 

(a) 

(b) 

(c) 

(d) 

MAJOR CAUSES. 

High Tension Transmission Lines. 
Transformer primaries; transformer bushings; de­
fective insulation; loose tie wires. 

Generating Stations. 
Alternators; D.C. generators; exciters. 

Traction Services. 
Driving motors; compressors; contactors. 

Rectifiers. 
Precipitators. 

MINOR CAUSES. 
(f) Communication Services. 

Telegraph equipment; telephone ringers ; auto. tele­
phone dials; ringing keys. 

(g) Motors-D. C. and A.C. Commutator Types. 
Industrial motors; lifts; dough mixers; battery 
chargers; refrigerators; electric fans; rotary con­
verters; motor generators; electric drills; black­
nnith blowers; dental appliances ; cirwma appa­
ratus. 

lh) Domestic Appliances. 
Vacuum ·cleaners ; sewing machines; di~h washers; 
floor polishers; hair driers, electric cyens; food 
mixers; beaters ; electric washing machines. 

(j) Vibrating Apparatus. 
Hair clippers; vibrating battery chargers; electric 
bells. 

(k) Private Lighting Plants. 
Delco plants; hydro-driven generators. 

(l) Thermostat-Controlled Apparatus. 
Incubators; flashing signs; aclvertisiln; displays; 
contactors; heating pads. ' ' 

(m) Medical Apparatus. 
Diathermy; "X" Ray; Violet Ray. 

(n) High Voltage Systems. 
Flour bleachers; pilot arc welders; neon signs; oil 
burners; ignition systems. 

(o) Defective House Wiring, etc. 
Loose fuses; dry joints, defective fittingg_ 

APPENDIX 
CHARACTERISTIC SOUNDS OF CAUSES 

CLASSIFIED. 
Whirring or Whining Noises. 

Allemato1·s; D.C. g·enerators; exciters; driving motors: 
co;npressors; indtuitrial motors; lifts; dough mixers; bat­
tery chargers; refrigerators; electric fans; rotary con­
verters; motor-generators; electric drills; blacksmith 
)1lowers; dental appliances; cinema apparatus; vacuum 
cleaners; sewing machines; dis~1 washers; floor polishers; 
hair driers; electric ovens; food mixers; beaters; electric 
washing machines; hair clippers; delco plants; hydro· 
driven generators. 

Rattles, Buzzes and Rapid Clicking Noises. 

Telephone ringers; auto telephone dials; vibrating bat­
tery chargers; ignition systems; loose fuses; dry joints; 
defective fittings. 

Heavy Buzzing or Rushing Noises. 
Precipitators; electric bells; diathermy; "X" ray; 

yiolet ray; flour bleachers; pilot arc welders; neon signs; 
oil burners. 

Crackling or Spluttering Noises. 
Broken filaments; time switches; _ transformer prima­

ries; transformer bushings; defective insulation; loose tie 
wires; contactors. 

Intermittent or Regular Clicking. 
'l'elegra.pl1 el!Uipment; ringing koyD; incnbaloJ:o; Jla:;h­

ing signs; advertising displays; contactors; heatmg pads. 
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ELECTRICAL INTERFERENCE 
(Continued .) 

field which, in association with the stray capacities in 
the machine. sets up a train of electro-magnetic waves. 
The operation of the motor is not affected except in cases 
of serious bad adjustment, where sparking at the com­
mutato• takes place. Even in perfectly adjusted machines. 
where no sparking whatever is apparent, high frequency 
current can be, and is, generated by a motor. This hi.e;h 
frequency cunent reaches the receiver either by direct 
radiation, mains radiation or re-radiation, and may, al:· 
cording to the location of the appliance in respect to tire 
receiver, have a field strength several times as high as 
that of the wanted signal. Figure 1 illustrates an oseillu· 
graphic. reproduetiou of the wave form of an A.C. snpply 
voltage with "whiskers" of interference ea.used hy a 
motor.:!: 

Figure 1. 

The most effeetive and eeonomieal method of supres~ing 
high frequency current from appliances of the type under 
consideration is to by-pass the current by connecting 
condensers from the brushes of the machine to the frame. 
(See diagram, Fig. 2.) 

In cases where,for some reason, it is impracticable to ­
attach the condensers to the brushes of the machine, the 
suppressing unit may be fitted across the power point from 
which the appliance is being supplied with current. In 
these instances, however, it is important that a third wire 
be included in the power supply lead to the machine, , 
which must be connected to the frame of the machine. 
The centre ·point of the suppressor is then connected to 
the frame connection on the power plug. Provision for 
three conductor leads, power plugs and sockets is now 
standard practice, and is specified by electrical authorities 
and fire underwriters as essential. Figure 3 indicates the 
method. 

The foregoing- arrangement applies equally to A.C. and 
D.C. commutator machines. Induction type motors, if in 
good mechanical and electrical condition, do not give 
trouble. As there are no connections to moving armature 
or rotor, little or no interference is generated. 

Suppression of A.C. repulsion motors1 however. differs 
slightly from the types described above. Connections to 
the _commutator do not serve to lead in the current to 
the machine, but are actually short-circuited. Circulating 
currents are set up in the armature of the machine and 
the magnetiC field produced interacts with that in the 
stator to produce motion. A suppressor connected across 
the brushes in these cases will have very little effect and 
a remedy therefore is to connect the suppressor across 
the input lead to the motor, but as near as possible to 
the machine. 

The foregoing remedies may be safely accepted as suit· 
able to all those types listed under columns "G" and "H" 
of minor causes (Appendix "A.") Appliances of the vibra­
tory type, the circuit of which is alternatively made ancl 
broken. call for treatment of a slightly different natur CJ 
to that already described. The make and break may be 

:j:Ht•})l'()tlUL'('ll fl'OH1 ]J:l}J(' I' b y Col. A. ~- Anp·win, nritisli Post. 
Office, London. 

rapid or relatively slow, depending on the form of appli· 
ance. The remedy is simple and consists of a condenser 
of low capacity (say, 0.01 mF.) in series with a resistance 
of a bout 150 ohms connected across the contact. 

Figure 4 shows the anangement. The sudden change 
in potential, when the contact operates, causes an in­
stantaneous flow of current' in the circuit; generating a 
train of high frequency cunent which travels along the· 
mains. Each occasion the contact is made or broken an 
objectionable cliek in the receiver is heard. The object 
of a condenser, therefore, is to absorb the current surg<; 

Figure 2. 

or "backlash," enabling- the potential to fall less sharply 
to ;-:ero. The resistance in series with the condenser 
prevents the discharge becoming oscillatory in character 
by rapid dissipation, otherwise the effectiveness of. the 
remedy' would be lost. The necessity for employing a 
small capacity will be aptJarent when it is remembered 
that a condenser can pass- quite an appreciable amount 
of curn:nt, and in A.C. cin;uits sufficient current may tlow 
across the contacts to maintain the de vice in permanent 
operation. A condenser of 0.01 mF. has usually beei1 found 
sufficient. 

At this juncture it is of interest to ilote that investigators 
have found that suppressors have been removed from 
electrical devices causing disturbance on the grounds that 
the current consumed is too great. The conclusion is 
unsomul , and unfortunately is frequently arrived at by 
people who are in charge of electrical plant. The error 
is, however, appreciated when reference is made to stand· 
arcl formulae. 

SVPP4Y 

MA/NS 

_/"----+------<>-----' 

Figure 3. 

Suppressors recommended by the Department vary in 
capacity from 0.01 to 2 mF. The value selected for a 
particular case depends upon the nature and extent of 
the trouble experienced and the smallest capacity found 
suitable is always recommended. 

The standard formula for computing- current tlow 
through a known capacity which is connected across ai1 
alternating current supply is:-

E X 2.,. F X C X 1,000 
I = 

1,000,000 

when 1 = current in miNiamperes 
E supply voltage 

27i 2 X 3.14 
li~ 

c 
i'I'P<]lll\ll<:y OJ' Sll[l[ily ill t •. ycJp;; llf'l' i;t!('OIHI 

capacity in microfads. 
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With this formula in mind, it will, be of particular in­
terest to compute the curreui. passed by 0.~ ami 2 mFds., 
connected across a 200 vult 50 cycles supply. In these 
cases tl1e formula shows that the current values are 12.55 
mA. and 125.5 mA. respectively. The current therefore 
is directly proportional to capacity and voltag·e. ' 

.5VPP4Y 

Figure 4. 

As suppressor devices are generally connected across 
inductive loads, their inclusion in the drcuit improves 
the power factor, with the result that ·in many eases they 
are advantageous, quite apart from the suppression ac· 
complished. 

It should also be r emembered that. suppressors cou· 
~~:cted directly to the offending appliance only take power, 
1f any, when the device is in operation, for when the 
switch is "off" the suppressor is out of circuit. 

Figure 5. 

Obstinate cases of interference from causes of the kind 
referre~ to prior to the digression on the current-drawing 
properties of suppressors may demand more drastic treat­
meilt, and though instances are fortunately rare, the 
remedy shown in figures 5 and G may be found necessary. 
In both of these revised arrangements it will be noted 
that an air-core R.F. choke or chokes have been inserted 
in the supply lines to the device in order to filter out th•3 
parasitic interference ripple which would otherwise tend 
to travel along (or be radiated by) the mains. 

The foregoing comments apply equally to devices classi­
fied in Column "L" of minor causes. In Column "N" each 
?f tl~e devices mentioned depends upon high voltage rang­
mg from 3,000 to 50,000 volts for their normal operation 
and special treatment is required according to circum: 
stances. These are dealt with sepai'ately in the followin<>· 
paragraphs. b 

Neo~ signs of the high tension gas discharge type may 
cause mterference under certain conditions. Trouble from 
t_hes~ som~es is . co_mp~ratively rare in this country, but 
1 efe1 ence _1s made _m hterature from overseas to _serious 
causes bemg expenenced. Instances met , by investigators 

here have disclosed some obvious defect in the installation 
which. when remedied, overcame the trouble. The rather 
rugged eharader of the sudden changes of current brought. 
abo~1t by its discharging momentarily aud re-striking each 
halt cycle. produces a high frequel!cy oscillation which will 
be radiated by the H.T. wiring and the sign itself. but 
usually at a. frequency well outside the broadcast hand. 
It has been found that 11 mm. tubing· signs produce serious 

Figure 6 . 

interference and the use of a low frequeiicy choke of about 
50 H . connected in the centre of the H.T. circuit has been 
found necessary. In a ddition, a suppressor unit across 
the primary leads is required. 

. An i_mportant feature regarding the installation of ueon 
Sign~ 1s t~l~ ne~essity for running low tension and high 
~ .enswn Winng m screened eable and elfectively earthing 
lt. . 

. _Bieac~ers or ozonators used fur bleaching flour or vuri· 
fymg mr are, without exception, unless suitably treated 
a _serious cause of disturbance. Although classified as ~ 
mmor cause, occasions have been met where the circum­
sta~e_es would undoub~edly place the case in a very major 
P?Sitwn. _Bleach_er~ depend upon a high voltage spark 
discharge man airtight metal chamber for their operation. 
A cur:·ent of air is passed through the chamber, which is 
electncally broken up into its constituent gases. The 
meta~ spark chamber fortunately offers natural assistance 
for Simple suppression methods to be applied. The high 
freque_ncy currents, set up by the spark discharg·e are fed 
back mto the low tension wires and re-radiated over the 
s~tpply system. The suppressor necessary is a combina· 
twn of ch?kes and condensers inserted in the supply mains 
to the pnmary of the bleacher, with the centre point of 
the condensers to the metal spark chamber and earth 
(See Fig. 7). · 

JVPPLY 

~oooooo~_r 

ro 

Figure 7. 

Pilot _arc welders are comparatively new welding devices 
emplo;Ymg A.C. for th~ir normal heating fimction. They 
have mcorporated a small H.F. spark to start the arc on 
the welding electrode. 

\Vire_less men whose memory can go back 20 years will 
recogmse a very familiar circuit as that enclosed in the 
dotte~ line _of Fig. 8, which is the circuit arrangement of 
a typiCal Pilot arc welder. Little· imagination is needed 
to appreeiat~ . and realise the serious effects that applf· 
ances of tlus type· can have on reception, particularly 
when _the supply m~ins offer such ·an effective radiator. 
Expenn:ents . are st1ll being -carried out to ascertain an 
economiCal method of suppressing the effects caused . 

(Coutiuuetl O\'erleaL) 
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Only partial elimination has been accomplished, by alter· 
ing the frequency of the oscillatory circuit incorporated 
in the appliance. 

Oil Burners, which are now hecoming popular installa­
tions in central heating systems, contain a type of thermo­
controlled device which enables the boil of the plant to 
be maintained at a uniform heat by occasional periods of 
heatin o·. Tile fuel for the jet is obtained from a reservoir 
by m~~ns of an electrically-driven pump. The oil itse~f 
is ignited by a spark from an ignition system. This 
ignition is usually a discharge across the air gap of a H.T. 
transformer of anything up to 10,000 volts. 

h'.F. 
CHOKE. 

Figure 8. 

Suppression of the motor is, as already described, ac 
complished as in Fig. 2, but the effects of the ignition 
disturbance can only be remedied either by the insertion 
of a resistance between the etectrode of the gap (a motor 
car spark plug suppressor, for instance) or by treating 
the primary of the supply to· the H.T. transformer by a 
suppressor combination of chokes and condensers similar 
to that prescribed for flour bleachers, or by both. 

Electro-Medical apparatus is one of the real worries of 
an investigator. Not that the effects of disturbance can­
not be remedied, but that the co-operation needed is a 
very deterring factor. The most important piece of medi­
cal apparatus that investigators meet is diathermy equip­
ment. 

Diathermy equipment is without doubt the nearest ap­
proach to a small spark transmitter that is made. The 
circuit is fundamentally similar to that portion of Fig. 8 
contained in the dotted lines, while the more recently 
developed diathermy apparata, designed to operate on 
short waves, are virtual short-wave wireless transmitters 
rated with approximately 200 watts output. 

Experiments have been canied out in many countries. 
including Australia, in an effort to find a simple, effective 
and economical method of treatment, and it is interesting . 
to note that all opinions are unanimous that total screen­
ing of the apr1liance and patient is necessary. 

To prove the efficiency or otherwise of this screening 
method, a series of tests were carried out by officers of 
the Wireless Branch, anq a leading firm of diathermy 
manufacturers in Melbourn~ . . It was found that screen­
ing of the appliance only was effective, but the patient. 
on being placed under treatment, became a very efficient 
radiator, nullifying any advantage gained by enclosing 
the appliance only. On constructing a cage large enough 
to contain both patient and app 1 ian ce, the effects sought 
were obtained. · 
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The British Post Ollice of!ieials experimentally produced 
et~uipment employing· a closed c:ircuit which proved n~n­
interfering, but the expense involved discounted any des1re 
on the part of manufaeturers to adopt the method fonud 
practical. 

The screening while important, does not present very 
great difficulties. It is essential that walls, ceiling, floor . 
doors and windows be effectively covered, and electrically 
connected. Care must be taken to protect the patieut 
from coming in contact with the screen, and with this 
object in view, it is recommended that the wire gauze 
should, if possible, be concealed beneath the surface of 
the wall (i.e .. behind the plaster) under the floor, etc. 
What is known as fly wire has been recommended , and, 
in each instance of its adoption. complete suceess has 
been attained. 

It is noteworthy that the recommendations abovemen­
tioned were adopted by the Warburton Sanatorium Author­
ity when their recent. extensions to that institution wen· 
carried out. At present they have a chamber containing 
two diathermy machines screened in such a way that only 
the screens over the windows are seen, and even they may 
he mistaken for ordinary fly screens. Total eliminatiotl 
of radio disturbing noise has been accomplished. 

Medical practitioners in Sydney and Melbourne, teo, 
have adopted the suggestions and their clinics are immnn8 
from c11.using interference to nearby listeners . 

There i8 now available a form of metallised paper whieh 
it is considered will materially assist in lowering the cost 
of treatment to diathermy chamber ~creening. Rolls of 
this material may he obtained in standard lengThs and 
width::; similar to ordinary wall paper and at comparable 
costs. In addition to the screening suggested above, 
chokes aml condensers must he used. These are con­
nected in the power supJlly to the diathermy apparr.tus. 

X-Ray apparatus is popularly regarded as a severe 
source of disturbance, but no cases yet met by me have 
confirmed that impression. In D.C. areas where a rotary 
converter was the source of supply to the X-ray trans­
formei· and tube, the converter was the cause rather than 
the high voltage produced · irr the equipment. 

Violet Ray equipment of the small or portable type which 
depends upon a local buzzer for interrupting the primary 
of the high voltage transformer, may cause interference 
ovei· a considerable distance, but the effects caused can 
be redueecl considerably by. the inclusion of a choke and 
filter anangement sil'nilar to that for diathermy. Total 
screening of the appli>.nce and patient is the most effec­
tive means for overcoming the trouble. 

Defective house wiring is a source of worry to many 
investigators. Some seem to have developed an additional 
sense and can trace the causa while others are still think­
ing about it . "Fresh air" connections or "dry joints" do 
still IJXist in some installations, despite the rigid reqtiire­
ments of the fire underwl"iters' regulations, and have 
been found in the most peculiar and inaccessible places. 
Fuses are perhaps the mo·st common faults) and this can 
perhaps be understood when it is realised that mosl. people 
have s<ime idea how to renew a fuse, but most people cl.o 
not know how to renew · a fuse properly. Perhaps it L:> 
nervou::oness that makes them gently handle the device 
for ~ea,: of shocks. Perhaps it is a good thing that this 
fear does exist. 

The hopeful of the family is usually the responsible 
party, and tbis information is learned from the proud 
parent very early in the investigations. Defective fittings 
such n.R switches, power points, lamp holders, etc., too, 
are frequent causes. Constant use of power points for 
electric· irons, vacuum cleaners and other portable equip­
ment. tei1ds to loosen the connections on switches and 
socket.~, Lamps with dirty contact pins are also a con­
tribut-ing factor. All these f::tuses can only be overcome 
by repair or renewal. 
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Communication services account for a small proportion 
of trouble, particularly in country centres or where the 
signal to noise ratio is low. Morse equipment at both 
post office and railway establishments is responsible for 
this cause. No difficulty is encountered in having matters 
remedied as a working arrangement exists whereby im­
mediate attention is given after tlie most effective treat­
ment is found. 

High Tension Services. One of the major causes of in· 
terference to radio reception is that due to the proximity 
of listeners to high tension lines, or to some defect de­
veloping in the service to these lines. \¥hen a defect 
develops, it is not surprising that investigators are early 
on the scene because so many complaints reach head­
quarters in so short a time that an indication of extensive 
trouble is soon apparent. 

1"'.4£/LT 
E%/.f"TEiJ 
HERE. 

--ELECT.Rt?PE. 
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Figure 9. 
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The causes usually are one of three defects, developing 
in transformers, insulators, or tie wires, which would no~ 
show up in a normal way in the generating station meters. 
Interference investigators have been regarded as the begt 
friends of power supply authorities, as, in very many 
cases, the trouble found was the forerunner of more 
serious trouble, and consequent dislocation and expense. 

The reason for classifying H.T_ trouble as a major 
cause is because the area served by these lines is many 
miles in "length, frequently passes through the main 
thoroughfare of a town, and consequently affects a rela­
tively large number of listeners, even to the extent of 
wiping out all reception of broadcast programmes. 

A classi'cal example of this condition existed some six 
years ago on the Mornington peninsula. Complaints were 
received from listeners north of Mornington to some dis­
tricts near Sorrento, that reception of all statioils was 
practically wiped out. The supply in question was from 
the State Electricity Commission standard 22,000 volt Jim,. 
The majority of listeners, wh.o lived in the towns through 
which this line passed, resided on the Pt. Nepean Road. 
A spm· single-pbase line off the main 3-phase one at 
Dromana served ·a 10 KVA transformer about two miles 
south. This transformer was the cause of the Morning-ton 
peninsula disturbance, and was overcome by changin(; 
the transformer. 

I was privileged to be present at the examination 0f 
this transformer at the S.E. C. Laboratory at Spotswood 
where the actual cause was sought, and it proved to be 

§"Radio Interference from High Tension Lines," by S. A. 
Prentic<e, B .E.E., J. H. ~::~1\nw , RRE., ann W . \V. Miller, 
H.l~.E.-Pap(lr Nn. r>:n. 

a most interesting one . All the local conditions were 
reproduced on the test bench, and voltag·e in gradual steps 
from 5000 to maximum 22.000 were applied. It was ulti­
mately found to bcc clue to an electrostatic discharge be­
tween the electrode and a metal housing which formed a 
part vi the complete insulator bushing, leading through 
the transformer 's metal casing to the primary winding. 
Fig. 9 illustrates the location of the fault . 

Tha remedy was to place a metal spring ciip between 
the electrode and metal tube. The outcome of this test 
was tbat all similar transformers were opened up and 
the same treatment applied. 

Insulators have been suspected as potential eauses of 
H.T. trouble for many· years, but owing: to the fact that 
normal tests applied would not show up any defects, 
authorities were hard to convince. It is, however, grati­
fying to learn that this aspect alone has engaged the 
scientific attention of engineers, and it is with pleasure 
that I refer to the work of three of our own Victorian 
State Electricity Commission Engineers, the result of 
whose investigations are recorded in a paper delivered 
about this time last year before the Institution of Engin· 
eers, Melbourne Division.§ Their investigations showed 
that. discharges causing interference occurred at three 
places-at the conductor and tie, at the pin, and at the 
edges of the joints between multi-part insulators. The 
conductor and tie were the most important parts found 
to require treatment, as the greatest severity is reached 
when the conductor and tie are held clear of the insulator, 
or touch the insulator at points only. The remedy for 
the discharges thus permitted, is to provide a conducting 
surface in intimate contact with the porcelain on all the 
areas which may he occupied by the conductors or other 
electrodes. · 

; ' ' ' 

F1gure 10. 

Although metal spraying was applied to two experi­
mental insulators, it was found that some discharge oc­
curred at the edges of the metal coating. 

Their investigations, however, pointed to the necessity 
for any conducting coat being tapered off to avoid sharp 
transition from high conductance to high resistance. Lead­
ing manufacturers are now concentrating on the design 
of interference-free insulators. 

Extensive observations have shown that interference 
from H.T. lines supported by suspension insulators is 
much less frequent than from the pin type. The illustra· 
tion in Fig. 10 shows both types. 

Fig. l1 shows an investigator using a sei~sitive detecting 
instrument immediately beneath the main 132,000 volt 

(Continued overleat) 
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Yalluurn-Melboume line. and almost aujat;ent to one o( 

the main 22,000 volt lJreaking-down stations at Ringwoo<l. 

Fig. 12 illustrates a structure where it would be excus· 
al.Jle if trouble did occur. It shows a standard aerial sub· 
station carrying 22,000 volt H.T. line, 400/230 V. servic'~ 
supplies, and junction feed of H.T. single phase 22,000 
volts, and 1500 volt D.C. feeders of the suburban trains in 
the background. Further references to High Tension 
effects are made in Section 6. 

Figure 11 . 

Generating stations are a serious eause of disturbane'J 
to radio reception unless adequate precautions are taken 
to guard against trouble. Some power supply engineers 
anxious to make their plant free from interference have 
hung condensers of various sizes and capacities all ovrr 
the equipment, but usually managed to omit the correct 
place. The use of a special detecting set is essential, and 
by its use the investigator can "see" what he is doing. 
(Further reference will be made to this set under the 
headin;:; "Tracing Causes of Interference."') The nat•.tral 
noise of the moving machinery will not permit him to 
hear the result, but the intensity meter gives him visurtl 
results . 

In D.C. generating stations commutation is usually the 
direct cause. The first move in power station treatment, 
therefore, is to arrange for commutators to he free from 
sparking. This might even neGessitate turning the com­
mutator "true." Brush seating on the commutator must 
be snug and free from any viuration. Where sparkill;~ 
exists it indicates that. the brushes an~ not in the eorreet 
electrical relationship to the pule pieees. A niark h; 
usually placed by the makers on the brush rocker and 
frame supporting it, which indicates the correet position 
for the rocker. This position, which may be the correct 
electrical position, does not necessarily mean the correct 
"radio" position. The rocker may require to be advanced 
or retarded a fraction of an inch. The position found 
where least noise is received is the correct radio position, 
and must be the correct electrical position also. The 
application of a suppressor unit to the brushes, and centre 
point to the frame of the generator, should. mtd>Jr these 
conditions, eliminate all disturbance from the generator. 

The foregoing- comments apply, of course, to generators 
in good condition. Faulty armature coils, for example, 
will cause an electrical ripple that cannot be removed 
without repair to the machine. 

Alternators, generally speaking, do not cause trouble, 
hut disturbance is usually attributable to the exciter as­
sociated with the alternator. Treatment of the exciter 

is exact.ly the same as in tiie ease of the generator just 
desGri!Jed. Occasions have been met, however, where an 
A.C. roar affects the reception of nearby listeners. In 
these instances, suppressor units were attached between 
the brushes of each phase and the neutral (if not earthed) 
and the frame of the machine. This had te e.ffect of re­
moving te disturbance. 

I ntel'ference frdm traction services is caused by the 
drivin~ motors, compressor motors and in some instances 
contactors. In some countries elaborate precautions have 
been takeii to prevent disturbances from street cars being 
radiated. Conditions for this form of disturbance are 
rendered ideal because the feeder line being in favourable 
inductive relation to the ~upply mains, for long distances, 
propagates the noise right into the listener's home. Large 
choke coils have been constructed to carry the total cur ­
rent oi' the car, and erected at the base of the trolley 
pole on the car roof. Information from other countries 
shows that by re-arranging the field coils of the motor, 
i.e., the driving- motor, in such a way that the cunent 
passes first. through the field coil, then the armature wind­
ings to earth, is the !Jest condition for least interferenc<.'. 
The field coils then act as a choke. 

This arrangement was tried on the ears on one of Vic­
toria's provincial towns' s£rvice, but it was found that, iu 
add.ition, suppressor units were necessary across the 
!Jrush'Ols. In another town, it was found that suppressors 
alone aeGomplished all that was necessary. Compressur 
motors responded to the same treatment, namely, sup­
presso:·s only. 

Figure 12. 

The surge of cunent when the contactor of ·Lhe Mel­
bourne trams is broken was a cause for considerable con­
cern to the Tramway Board' for some time. Likewise, 
equal concern was caused to listeners along any tram 
route. 

The euntacturs ou the big dty Gars are such that, a,; 
the motor is started, resistance is gradually reduced as 
the speed of the car is increased, but, on cutting off the 
cmTe'lt, it is not gradually increased over the starter 
contact, but operates the contactor in the form of a cir­
cuit bn;aker, suddenly interrupting the full load taken by 
the car. A sudden "plunk"' would he heard in neigh­
bouring receivers, and at peak periods the succession of 
"plunks" was anything but pleastcwl . 
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All attempts to squelch the spark caused by this dE­
vice failed . Choke coils were useless, condensers super­
fluous, and the listeners affected were forced to try 
remedial measures themselves. It was ultimately demon­
strated that a simple form of receiving aerial re-arrange­
ment (referred to later) completely overcame the trouble, 
and the tramwav authorities were saved what promised 
to be anything {tp to £60 per car for special · treatment 
to their 700-odd cars. 

One serious form of interference from tramway equip· 
ment occurred some considerable time ago, when the 
reception by listeners in East Malvern was literally wipen 
out. 'I'he cause was due to a "chattering relay" in an 
equaliser box, which is installed for the purpose of sec­
tionalising the track in the event of an excessive over­
load as would result in the case of an overload trolley 
wire contacting with earth. The chattering was actually 
the result of a partly burnt-out relay, and the trolley wire 
in this instance acted as a most efficient radiator over the 
whol e of the r~ast Malvern area served by the tramway 
system. 

Rectifiers, particularly those utilising high voltage, 
though not in very genPral us,, , m·,, SPrious offendPrR or 
radio r eception . 

Dust precipitators, such as the Lodge-Cotterill type as 
used by power stations and large industrial concerns, em­
ploy this form of rectifier. 'J'he equipment comprises an 
electrode suspended in the centre of large chimneys o~ 
smoke stacks to which a high D.C. potential is applied. 
The function of these electrodes is to attract the small 
particles of carbon dust (smoke) and retain it (it ultim­
ately falls to a receptacle) rather than permit it to issue 
forth through the stack to the discomfort of all neigh­
bouring establishments and dwellings. Yallourn Briquette 
·works are equipped with two of these precipitators. 

'l'he rectifier comprises a rotating disc revolving at a 
synchronised speed which permits only each positive half· 
Gycle of alternating current to be passed to the positive 
electrode in the stack. The intense spark caused by the 
60,000 to 100,000 volt potential, apart from causing- thP 
electrode to act as a direct radiator, feeds back a high 
frequency current into the service mains and is radiated 
over a considerable distance. In the case of Yallourn, 
the whole town was affected. 

A high frequency choke consisting of 100 turns of !in. 
copper tube wound on an 18in. former connected in the 
lead to the electrode, and the whole device enclo~;ed in a 
dose meshed cage, removed the trouble. 

Another major cause of interference is due to broken 
filaments of street lighting globes. Unfortunately, this 
trouble has been a serious matter of late and concerns 
a particular type of globe recently placed on the market. 
In marked contrast to other g-lobes of similar voltage, 
the filaments of which, when broken, droped to the bot­
tom of the glass container, the filaments of these lamps 
(being too good, we will say) merely broke, but retained 
their incandescence by the current bridging the small 
gap in the broken filanient wiring. The condition would 
remain unchecked until the lamp was extinguished. The 
globe causing the trouble would then he found the follow­
ing evening, when no light would appear owing to the 
open circuit in the filament. 

The serious nature of this trouble is broug-ht about by 
the number of these particular globes now in use. 

6. Causes Not Responsive to Normal 
Suppression Methods. 

Under this heading are causes attributable to high ten­
tion interference not economically curable, local <!b~>orp­
tion effects and defective receiver installations, 

In these circumstances improving reception conditions 
in practically every case depends on some form of aerial 
re-arrangement or in isolated instances, treatment to the 
incoming supply mains. 

TIH~ noise level in receiver adjacent to high tension 
lines may be due to direct radiation or conduction. Iu 
localities where the high tension mains pass through tht 
main thoroughfare a combination of both may be the 
cause. The erection of high tension lines and low tension 
mains on the same poles, separated by approximately 12 
feet, is now a standard practice. Any direct radiation 
from the H.T. lines is quite capable of being induced into 
the low tension lines, which ultimately feeds into the 
listeners ' dwelling and even into the radio set power pacl': 
itself. 

'l'o prove whether the disturbance is radiated or con­
ducted, both aerial and earth should be removed from the 
set ann the terminals bridged. Absence of noise will in­
dicate the trouble to be radiated, but a continuance will 
prove that the disturbance is being brought in by some 
other means-namely, the supply mains. 

To check this channel for trouble reaching the power 
pack, high frequency chokes should be inset;ted in the 
mains to the set. Filter chokes are available on the 
market or a pair of 150 or 200 tum honeycomb coils (wound 
with fairly heavy wiJ·p) are quite snitnhh'. 

'l'o rednee the effects caused hy direct radiation , it is 
advisable to utilise an aerial erected outside the dwelling 
as high as convenient, and. if possible, at right angles to 
the power supply or H.T. line, and to screen, balance or 
neutralise the lead-in portion of the aerial. 

Absorption of signals due to "looping" of supply wire 
has some weird effects on reception, and, as such, must 
be treated on its merits. Instances have been met when 
the signals from some stations are completely absent on 
a particular receiver and in other instances predominate. 
The effect can only be described or compared to that of 
a wave trap of the Rejector or Acceptor types when in­
corporated in the aerial system of an installation. 

It is interesting to note, however, that all instances 
so fm· met have concerned installations using indoor or 
encloaed aerials. The frequency of the desired station 
in these instances happens to have coincided with the 
frequ ency of some pot·tion of the electric wiring in the 
house, whieh absorbs energy (in the case of the "rejec­
tor" phenomena) and deprives the indoor aerial from ob· 
taining its fair share of the radiated signal. In the case 
of the acceptor action, the wiring tends to function as a 
tank circuit assisting the enclosed aerial; rendering rr.­
ception of a particular station more than ordinarily strong. 
In each case, however, operating a switch on any othet· 
portion of the same electric light circuit completely upset~J 
the "tuning" of the supply circuit and invariably changeo 
the effect from one station to another. 

In cases where the compla.intant for some personal 
reason desires to retain the indoor aerial, though the in­
advisability of such is apparent to him, it becomes neces­
sary to deliberately upset the circuit resonance by intro­
ducing additional inductance in the form of a H .F. choke. 
This choke should be specially made to carry the total 
current likely to be necessary on the circuit. Such an 
expedient, however, is entirely uneconomical. 

Other instances of a peculiar nature and with some­
what similar ·effects are to be found in dwellings witl1 
iron roofs, where a poor shielding effect is brought about. 
The result is to create a noise similar to that one woua 
expect to find on faulty electric mains. 

The existence of this peculiarity is usually not dis­
covered until something abnormal happens in the build­
ing itself, such as the structure of the house becoming in 
some way slightly dislocated or intermittently altered. 

For example, one would never imagine that the opera­
tion of a bath-heater would render broadcasting almost 
llllrPcognisahle, hut this is true in every detail, 

(Contin\led overleaq 
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The case in point was a dwelling with an iron roo( 

through which passed the regulation flue with an inner 
flue from the bath-heater. The water rushing through 
the pipe caused the inner flue, which was naturally earthed, 
to contact intermittently with the outer flue, which wa~ 
a permanent fixture to the metal roof through the normal 
flashing . The intermittent earthing of the roof gave ail 
intermittent shielding effect to the indoor aerial, and re­
produced the same noise as would be heard when two 
telephone wires are rubbing together. 

Another interesting case was that of a crystal set being 
the direct cause of interference to an all-electric "\ ::t 
in the same house. The confusing fact that only one 
station was affected made the investigation rather diff'c­
cult, but it ultimately transpired that a member of tho 
family had a crystal set installed in his own room, which 
was tuned to the particular station in question. On each 
occasion that his room was passed a vibration was sJt 
up, causing the point of the crystal to make and break. 
The noise in the loud speaker was similar to that in· 
dicated by a broken connection in the electric set itself. 

In absorbing and shielding effects of the nature men­
tioned, outdoor aerials completely overcome the trouble. 

Bad receiver installation is, unfortunately, a cause for 
considerable time being spent by investigators. In addi­
tion,· numerous instances of defective receivers exist. 

The subject of faults in broadcast receivers could very 
will be made the subject of an interesting paper. 

7. Aerial Treatment. 
It was pointed out earlier in these notes that a high 

signal to noise ratio depended on the ability of the re· 
ceiver 's amplification to increase the signal to a desired 
level, and that aerials erected indoors were situated with· 
in the electrical field of interference re-radiated from the 
house wiring. Outdoor aerials, too, can be similarly affec­
ted, but to a lesser degree, due to the fact that more of 

BARt WIRE (AE;IAL COLLECTOR) r 

Figure 13. 

the open wire is available for normal pick-up of the de­
sired signal. 

The lead-in of the ordinary outside type of aerial must 
come within the influence of re-radiated noise from a 
position approximating its point of entry to the building 
till it i'eaches the receiver. It will be apparent then that 
if some treatment is made to the "down-lead" or "lead-in" 
of the aerial, an improvement in conditions should result. 

Placing the aerial, therefore, electrically speaking, as 
far from interfering mains as possible is what is desired. 
This may be accomplished by employing an aerial of 
slightly different design to the normal types of inverted 
"L," "T," the popular "picture rail" type, indoor or en­
closed aerial. 

Several types 
which, by their 
Qf interference. 

of aerial are now available in kit from 
use, it is claimed, will banish all forms 
The merits and demerits of the types 

nnd l'.! 'd11!8 tne11linned will not '" ' r!isnt~~cd. IJnl vn•,·ntinn 
ll!igltt he madf! of UH' :;iutlll<' arrangement whidt in a 
number of instances has been sug-gested by investigators 
as a possible remedy. 'l'he "neutralised" aerial is the one 
refened to and is shown in Fig·. 13. 

The arrangement consists of a flat top about 30 feet in 
length to which is attached as a "lead-in," a pair of 
twisted and insulated conductors of equal length, one 
wire of which is only connected to the bare or open por­
tion of the aerial. (Twisted twin flex is quite suitable). 
The other ends of the "lead-in" are connected, via a 
coupling unit to the receiver. The coupling unit is a coil 
wound on a 3in. former comprising a split primary with 
centre point earthed, and a secondary for connection to 
the aerial and earth terminals of the set. 

As each of the wires of the twisted pair is connected 
to each of the primaries, and only one of the pair con­
nected to the aerial, a neutralising effect of the "lead-in" 
is brought about, which .renders the effective pick-up only 
on that part of the aerial electrically exposed-namely, 
the fiat top or open part. 

It is admitted that this arrangement weakens signal 
strength when compared with that received on an ordinary 
aerial of similar physical dimensions, because its effective 
length has heen reduced by the length of the neutralised 
"lead-in," but the proportion of noise reduction more than 
recompenses the decision to make the change. The ques­
tion, therefore, . is whether one prefers strong signals and 
high noise, or weaker signals and low noise. This arrange­
ment is the one found quite effective in overcoming the 
trouble caused by trams in Melbourne, as referred to 
earlier. 

8. Tracing Causes of Interference. 
Con~plaints of interference are investigated individu­

ally, and are always commenced at the listener's address. 
If the disturbance is present at the time of the visit, the 
cause is sought without further delay. If not in evidence 
at the time of calling, a further visit is ananged depend­
ing on the circumstances which the investigator will ascer­
tain. Instances are common where a number of visits 
is necessary. 

Each investigator is equipped with sensitive detecting 
equipment. Two types are at present in use. The Tobe 
model 233 Noise Locator is designed to respond to ex­
tremely weak radio frequency impulses. The set em­
ploys three stages of R.F. amplification, detector, a stage 
of resistance-coupled and a stage of transformer-coupled 
A.F . amplification, and signals are picked up on a col­
lapsible rod aerial. A loud speaker is internally fitted 
and an a.c. voltmeter used for giving visual indication of 
noise intensity. 

Volume control is obtained by a potentiometer varying 
the voltage applied to the screens of the amplifying tubes. 
The average sensitivity of the set is from one to five 
microvolts over the 1600-500 KC/s. band. The set operates 
from dry cells which are contained in the set case. 

Another Tobe model incorporating a signal generator 
and calibrated in modulated microvolts per metre is also 
used. The type 233, which is now normally used, does 
not contain that refinement. The advantage of being able 
to measure the intensity of a signal in modulted microvolts 
per metre at any particular location is that tests can be 
repeated with reasonable accuracy, a ratio of wanted signal 
to unwanted noise can be compared, and that means are 
available for determining what signal is desirable in a 
particular locality for overcoming what may )Je regarded 
as the normal noise level. 

In addition to being able to pick up signals on the 
special collapsible aerial supplied with the Tobe set, pro­
vision is also made for a "mains aerial." The advantage 
of such an arrangement is that while tests may indicate 
a clear condition when the normal aerial is used, interfer­
ence may still he conducted to the complainant's set. 
The mains aerial, therefore, is capable of detecting this 
cause, as it enables tests to be made with the Locator 
connected to the mains. The arrangement of connections 
is shown in Fig. 14, 
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The second type of detector, the Siemens-Halske inter-

. ference locator, is a 2-circuit receiver using a sci·eened 
grid valve in the H.l<'. stage, a detector, and transformer 
coupled L.F. stage. Two frequency ranges are covered; 
a change-over switch providing for 1500 to 500 KC/s, and 
400 to 150 KC/s. ·ranges. Headphones are supplied, and 
the instrument operates from dry cells contained in the 
carrying case. 

Pick-up is provided either by an enclosed loop or flexible 
extending aerial. 'l'he flexible aerial permits the investi­
gator to trace comparatively weak noise by placing the 
And n ear to lines or conduits suspected as potential con­
ductors of noise. 

'l'he nattiral directive properties of the enclosed loop 
aerial in certain favourable conditions enable a rough 
bearing to he taken. _ · . . . 

Each of the motor cars employed for mterference m­
vestigation is equipped with a standard car ra(~io super­
heterodyne, arranged for cutting out the automatiC volun.le 
control when desired. This feature is designed lo cJr­
,:nmvent falsA indications which would prevail H A.V.C. 
were used. 

Noise in a complainant's set is reproduced in the test 
set, first alongside the complaintant's receiver, then out· 
side the premises, and the supply line traversed in. a 
direction in which the intensity of the noise shows an m· 
crease. If the complainant resides between the source of 
supply and the source of noise, the intensity of disturb· 
ance will fall off sharply as the position of disturbance 
is passed. If the complainant resides beyond 
the source of noise (in relation to the source of supply ~nd 
his own location), then the noise increase on approachmg 
the position where the offending appliance is. installe~ , 
maintains that condition for a considerable d1stance m 
the direction of the source of supply. 

The investigator will satisfy himself by repetition of 
tests that the offending appliance is in a particular pre­
mises and permission will be sought from the proprietor 
to all~w the investigations to be carried out in the estab· 
lishment. It may be necessary to request that certain 
appliances be switched off, until the one causing the 
trouble is ultimately found. In the case of more than 
one cause, each appliance will be tried in turn, and proved 
troublesome or clear. The owner will then be invited to 
listen to the noise caused, and his permission sought to 
have a suppressor ·temporarily fitted. When this is done, 
he will then be invited to listen to the results, and the 
suggestion is then made to have installed a suppressor 
of the type demonstrated. 

The foregoing notes refer to the averag•" type of com-
plaint. 

In the cases of major causes where power supply. autho· 
rities or other similar concerns are involved, the co-opera­
tion barrier has not to be encountered. All concerned 
are aware of what is necessary and efforts are centred in 
the one direction. . 

In the case of H.T. troubles, the disturbance is usually 
severe enourrh to be followed for a considerable distance 
in the car. b Where there is a gradual rise and fall in 
noise intensity, it is fairly definite that the cause is some 
considerable distance away, or that a tributary line is 
responsible. 

On approaching a tributary or spur line, which may be 
causing the trouble, a sharp increase in noise will be noted 
as it is passed. If, while traversing this spur line for a 
short distance to prove its condition, the noise rapidly 
attenuates and is lost before any appreciable distance is 
covered, it is clear that the fault is elsewhere. The main 
line is then approached and followed. As the fault be­
comes closer the rise and fall of the noise energy be­
come more frequent until a fairly regular intensity is 
attained. 

This intensity is increased until the proximity of the 
disturbance necessitates a reduction in the volume con­
trol. The actual cause may then be approached on foot 
by the ai(l of the Locator untll the locality is re[lcned, 

~ ... ..: 

It may be Jll)l'"~~ary to iHolale certain sections of the 
line to prove on which side the trouble exists. This, of 
course, is a matter which the supply authorities must de­
cide before investigations are commenced, for it must he 
remembered that opening a line will probably affect u 
number of towns on that circuit, and interruptions are in 
no way popular. For that reason, therefore, these tests 
are usually carried out after midnight and before 6 a.m. 

The suppression of interference discussed in this paper 
has regard to that experienced on the ordinary broadcast 
wave band. There are occasions when the reception of 
signals on other bands may be similarly affected, and 
short wave reception may be that most seriously inter­
fered with. Generally speaking, the .problem does not 
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arise to the same extent, for experience has shown that 
as the wavelength is reduced the interfering noise is less 
intense. If, therefore, the remedies adopted for the broad· 
cast band are effective in eliminating- the cause in that · 
case, it should he equally effective on short waves. HaY· 
ing due reg-ard to the fact that interference on rohort waves 
is more likely to be due to direct radiation, the importance 
of screening the equipment cannot be too strongly stressed. 

Comparatively speaking, little experience has been 
gained in suppression of interference affecting short waves, 
and, incidentally, if this does become an urgent necessity, 
one wonders how a commencement is to be made when 
nearly 200,000 motor cat·s in Victoria alone will more or 
less all requirE\ individual attention. Aerial treatment 
appears to be the only means of reducing the noise affect­
ing short wave reception at present. 

9. Co-ordina-tion of Interests. 
The responsibility for tracing causes of interference 

and arranging for its elimination is undertaken by the 
Postmaster-General's Department, and the duties asso­
ciated with the work are carried out by the 'Vireless 
Branch. Percentages of causes for the last twelve months 
appear as Appendix C. 

The personnel of the investigating staff ha~ been care­
fully chosen from those officers in the Department who 
have show a particular aptitude in radio and electrical 
technology. An important factor in the selection of these 
officers is the evidence of discretion and tad in their 
work. It is realised by the Department that the success 
in inducing owners to adopt the remedial measures rests 
mainly with officers, and it is through their zeal that the 
present satisfactory position has been attained 

The r;enerous eo-operation extended by the S.E.C., power 
supply authm ities, municipal undertakings, railway and 
tramway authorities and the very many owners of elec­
trical appliances and devices merit the keenest apprecia­
tion of listeners who have benefited by the unselfish atti­
tude in assisting to make conditions better for their enter­
tainment. 

· The continuance of this co-operative spirit is much to be 
preferred by all parties concerned, to seeking improvement 
by some legal procedure. The fact that some countries 
in Europe have instituted legal codes to cope with cases 
of refusal to adopt measures of suppression is no excuse 
or, inducement for similar action to be adopted in this 
country. Difficulties do exist in Australia where no juris· 

(Continued overleaf.) 
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diction is available, as difficulties exist in thon: countries 
where there is legal provision. This aspe~t of legislation 
is one that cannot be instituted without the most serious 
consideration, and in spite of the fact that m:::.ny munici­
palities in the Commonwealth have regulation~. there are 
no r ecords of proceedings having been taken. The whole 
question of legislation is an international one, to ·which a 
formula for an agreed permissible noise level vnlue has so 
far been unobtainable. 

The S.E.C. wiring regulations make it an cffence for 
any new appliance to be installed that is capable of caus­
ing interference, and the Commission has the power to 
refuse to supply cunent. This regulation, however, is not 
retrospective and applies only to that equipment installed 
since July. 1934. 

In this connection it might be m ention ed that many 
manufacturers and importers of electrical equipment have 
ananged f0l' suitable suppressing devices to be incor­
porated in the construction of their appliances. 'l'his is 
a hopeful sign, and with tne increasing repl:::cement of 
obsolete apparatus it mignt be expected tnat the present 
types of' offending appliances will he reasonably free from 
interference characteristics. 

Nevertheless, it does not appear that broadcast recep­
tion will he entirely frPe fmm this mpnace of man-made 
static, and therefore contiunal and, indeed , inf ensified co­
operative effort by all concerned in the radio and e lee­
trieal industries will he neeclf·,cl . 

ELECTRICAL INTERFERENCE DISCUSSED 
F OLLOWING on the delivery of Mr. Conry's paper, 

members of the Institution and visitors, who were 
present at the meeting, joined in an interesting dis­

sian of the subject matter of the paper. As this discus­
sion elaborates several points of the paper and reveals 
various points of view on the subject of electrical inter­
ference, we present relevant abstracts below:-

Mr. J. Malone (Chairman) opened the discussion and 
went on to say that the wm·k of interference investigation 
and suppression was one of the very great importance 
and the problem involved lega l as well as technical con­
siderations. vVhile at present the method of mutual co­
operation between the interests eoncerned, as followed in 

· Australia, seemed to he the most genemlly satisfactory, the 
legal aspect was interesting and complicated. vVe who 
are radio-minded and may be apt to thing along our own 
lines only, should reflect on the other fellow's point of 
view. While the electrical manufacturers and supply 
undertakings are co-operating to a very satisfactory ex­
tent, it is ol>vious that there are economie difficulties which 
are included in the legal aspect before a solution on that 
]1asis could be reached. 'Vhile it is obvious that noise 
is the main trouble in all radio reception, it is not so clear 
how the noise could be usefully defined and measured. 
Some noise is tolerable and some intolerable. How to 
reach definitions and to measure the noise are matters 
which has not yet been settled. Some people have sug­
gested that the noise may come under the heading . of a 
municipal niusance, but even so we are forced back to the 
question of what is an intolerable degree of noise. 

As · an example, one could take the case of a listener in 
Geelong (Victoria) who obtains a signal from a Melbourne 
station of a few millivolts. If the noise in his vicinity 
is higher than that signal level, he has a ground for ob­
jecting. If, however, he feels that he must listen to a 
Yery distant station, say, 6''TF (Perth, W.A.), whose signal 
in Geelong is of a very few microvolts, it is evident that 
it would be extremely difficult to suppress or reduce the 
interfering noise safely below the signal, and it would be 
nnreasonahle to ask for that protection. This problem 
has been the subject of various international conferences 
rmr!. despite eRrnest endellvonrs to reach a settlement, ther~ 

APPENDIX 
PERCENT AGES OF CAUSES AND CURES FOR 

THE YEAR 1935/36. 
Sources of Interference: 

D.C. Industrial Equipment 
A.C. Industrial Equipment 
Domestic Apparatus . . . . . . . . . . 
Electro-medical Equipment .. 
Private Lighting Plant . . . . . . 
Departmental Equipment . . . . . . 
D.C. Low Tension Services 
A.C. Low Tension Services 
High Tension . . . . . . . . . . . . . . 
Traction Services . . . . . . . . . . 
Listeners ' Receivers . . . . . . . . 
l\1iscPllaneous . . . . . . . . . . . . . . 

Summary of Results Achieved: 

18% 
14% 

2% 
1% 
2% 
3 0;' 

/o 

1% 
11% 
16% 

4% 
14% 
14 % 

100 % 

Suppressors Fitted . . . . . . . . . . . . 13% 
Remedied without Suppressors . . . . . . 23'70 

No remedy owing to owners dee lining 
to co-operate . . . . . . . . . . . . . . 4% 

100 % 

is. s~ill no agreement on the main points of the st rength 
of Signal which should be protected, the degree of inter­
ference which can be regarded as intolerable and whether 
the suppressive measures should be taken hy the manu­
manufacturers of possihle interfering equipment or else­
where. 

As an indication of the difficulties of settlement of these 
basic matte1·s of agreement between the parties concerned, 
Mr. Malone mentioned that recently he wrote to an autho­
rity in America asking for advice and received replies from 
~ve sepa.rate bodies who are tackling the problem. Their 
mfonnatwn and the information from Europe also shows 
tha~ th? fundamental difficulties still exist. And where 
leg1slatwn has been introduced the law is rather vague 
It is no use having a law that cannot be enforced and 
therefore it seems that the co-operative method is stiil the 
most satisfactory. 

As an indication of satisfactory results so far achieved. 
Mr: ?amy's paper included a schedule (Appendix "C") 
showmg that of the cases complained of in Australia 
ave.raging .about 6,000 or 7,000 a year, 73 per cent. ar~ 
sat~sfactonly attended to. In Canada, about 10,000 com­
plamts are dealt with annually, and in Great Britain an 
amount u~ to £80,000 a year is spent on investigating 
causes of mtm·ference and demonstrating suppressive mea­
~ures. ?n the san.le lines as those adopted in Australia. It 
~s ev1aen! th~t mterference is of large proportions, even 
m c?untnes like England, where high power transmitting· 
statwns are used. 

Other speakers' remarks were as follows:-
, Mr. Hall (Member): "Setting aside for the moment the 
question of radical alteration necessary in · receiver and 
transmitter design, would not a system of frequency modu­
lation, instead of the present amplitude modulation result 
in the elimination of interference without the n~cessity 
of suppressing parasitic radiations from electrical appa­
ratus? I understand that Professor Armstrong of 
Columbia University, has successfully demonstrated 'this 
system before the Federal Communications Commission 
(U.S.A.) , but, along with other students, I would appre­
ciate some explanation of the fundamental reason under­
lying the success of the scheme. Not only is the elimina­
tion of parasitic interference claimed. bnt also the elimina­
tion of atmospherics," 
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Mr. Mackay (Melbourne Technical College): "Regarding 

the reference to broken filaments in electric lamps. 'Vhat 
]Jarticular type of lamp has been causing trouble? Mr. 
'Vhitelaw, of the Brunswick City Council, has raised the 
same query. A further question: Does the size of the 
motor or generator have any influence on the size of con­
denser chosen?" 

Mr. Rogers (Metropolitan Electric Supply) , referring to 
the broken filament trouble said: "The particular type was 
a 60 watt, gas-filled lamp. We had ai fair amount Df 
trouble with that type. The filament severs and the lamp 
conti11ues to burn. This is a constant source of interfer­
ence ~nHl very serious. The interference extends over a 
wide area and is very difficult to locate. The first imli­
c;;ttion you get is when a consumer reports the matter. 
You go out to his home only to find the trouble is off. 
The trouble might then he reported from some other p:nt 
of the town. Perhaps the lamp has gone out and the 
trouhle is off. Sometimes the interference is on and you 
start investigating. Now we are quite familiar with thP 
type of interference and th e cause." 

Mr. Stevens (Member): "Mr. Malone touched on a suh­
jeet which was of very great importance. that is. the effect 
ol' increasing power of stations. Whilst in England a 
yea1· ago 1 spent about 2~ months touring England and 
Scotland and made it my business to have a portable radio 
set in my car. I found ol!t what reception was like in 
different parts of :8ngland and took note of the ]Jartic:ular 
eountry. I was in l<"Jngland when the change-over was 
made from Daventry to Droitwich. I was staying. near 
Bath, close to a tram terminus--very old-fashioned trams 
with lots of sparking. 'Vhen Daventry (75 K.,V) was 
on. the hotelkeeper was unable to listen. 'Vhen the 
ehange was made to Droitwich (150 K,V.) reception was 
very clear. When I came out as ship's operator, I kept 
a very detailed log of all English stations. Coming clown 
to Gibraltar. I could hear all the medium-wave stations 
well. ·when we got into the Mediterranean I lost th e 
medium-wave stations. hut still held on to the 150 IC\V. 
station with perfect day and night reception. Atmo­
spherics were so bad that we eould not work Malta .tt 
125 miles, hut eould hear Droit wieh 11erfedly. Most 
country towns in England have very old lighting supplies 
and great interference is experienced on any station or 
low power. A power of 50 KvV. seemed to be a gyeat 
eliminator of small troubles." 

Mr. Dobbyn (Member): "Following the Chairman's open · 
ing remarks concerning· the difficulties in laying down 
definite rules and regulations, the treatment of appliances 
at the factor:y may not, in many cases, he as suitable as 
treatment in situation after installation. I think there 
has been quite a lot of discussion taking place overseas 
on that aspeet. If appliances are treated at the factory. 
the electrical characteristics of the circuit to which the 
unit is connected may be such that the suppressor device 
may be the cause of aggravating the form ol' interference. 
Whereas if appliances are treated at installation you could 
combat it without difficulty by selecting the right type of 
suppressor. Tests were made and from them it appeared 
that of 100 devices treated at the factory probably about 
10 per cent. were more serious sourc!?s of interference with 
suppressor devices on than if they were removed. Per­
haps Mr. Conry could check those percentage values. 

"Some types of short-wave transmitters could be re­
garded as being practically the same as modern valve-type 
short-wave diathermy, as mentioned by Mr. Conry. Al­
most worlcl-w)de interference was experienced on the 20 
to 30 metre band recently. I believe the trouble was 
traced to the training rooms of a baseball team in New 
York where diathermy apparatus was used. Perhaps 
similar troubles may arise here. In such cases the inter­
ference may be more troublesome in a neighbouring coun­
try than at close range to the source. Legislative action 
in such cases would, of course, present extreme difficulty." 

Mr. Cullinan ("Listener In"): "I can verify Mr. Dobbyn's 
remarks about short-wave diathermy. The offending -appa-

ratus was located at the haseball headquarters in Balti­
more by a special study employing a cathode-ray oscillo· 
graph. The trouble was on for some time and was the 
cause of widespread investigations." 

Mr. Mackay: "'Ve experience a lot of diathermy trouble 
from the Melbourne Hospital. Overseas reception is ren­
dered almost useless. Perhaps some member may be al>le 
to suggest some possible scheme. Although perhaps the 
Hospital authorities may not be able to do the screening. 
Mr. Conry mentioned that insulators were capable of 
treatment by using a metallic spray. After a ll, metallic 
spraying is not sucb. a costly process, and some members 
might be able to get over the trouble by spraying walls of 
rooms used for diathermy work. It looks as if suppressors 
will not be sufficient." 

M r_ Malone: "Regarding Mr. Stevens ' reference to high 
power; in his very interesting tour through England, did 
he find much interference, even with the 50 KvV. stations? 
The latest information we have shows that there are 225 
investigators employed regularly." 

Mr. Stevens: "Interference was very had particularly in 
the town of Keswick. Nothing seemed to he clone to elimi­
nate these things locally. As soon as Droitwich went 
on to high power, that was the first really good reception 
that the people of Keswick had from English or Scottish 
Stations. Fading was completely eliminated day and 
night. The high -powered station was the only one yo11 
<oonld listen to with perfect l'eeeplion. f~ven with 50 K'V 
I think there is a tendeney to interference troubles. Hen· 
the authorities are very alert in dealing with interference . 
Although there are many more complaints in England, there 
are many more people. I think that power is a great hel]) 
in the elmination of the trouble." 

Mr. Witt (P.M.G.'s Dept., and Member): "One of tilE' 
previous speaker s referred to the benefits of high-power 
and long-waves in combating interference and his experi­
ences in Great Britain were cited. It is necessary t o 
remark that this is not a simple remedy, nor is it neces­
sarily the best one. Great Britain is geographically a 
small country, comparable in area with the State of Vic­
toria. There a1·e approximately · 13 stations, mostly of 
high power. but only nine channels to put them on . If 
the interna tiona! frequency agreements permitted Great 
Flritain to have 31 mueh larger number of' channels. it 
would he preferahle to have more stations. each of less 
]lower. There would he hoth improved coverage and 
!letter signal-noise ratio. • 

"So far as long-wave stations are concerned. England 
has only one channel and necessarily has to put all the 
power she can afford into the station on that channel. It 
can he readily shown by any systematic method that three 
stations, each of given power, on three channels, are 
superior to one station of three times that power from 
every Rervice point of view. In considering increases 
of power to a given station, from the point of view of 
combating noise, it should he remembered that small in­
creases are of no value. If a station of 10 KW. is in· 
creased to 20K,V., a ratio of 1:2, the signal-noise ratio is 
improved by only 3 decibels, an amount inappreciable to 
the ear. If an improvement is to be discernible, the ratio 
must be improved by not less than 6 decibles and, as fi 
decibels corresponds to a power ratio of 4, a 10 K,V. would 
have to be increased to 40 KW. or a 50 KvV. increased 
to 200 K,V. to make it worthwhile. Improving the signal­
noise ratio at places remote from the station by increas­
ing the power of that station is an extremely wasteful 
process and would not be considered if it w ere possible 
to place another station nearer the listener. When ex­
amples in Europe are cited, it must he remembered that 
there are countries small in area which can have, under 
international agreement, only one or two channels as­
signed to them, and the Government of such a countrv 
is then forced to disregard economics and meet the situ~­
tion with the only means at its disposal, namely, by in­
stalling an expensive station of great power. It is also 
urged to do this from the point of view of National pres­
tige in n;lation to its neighbours. " The speaker went on 

· (Continued overleaf.) 
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ELECTRICAL INTERFERENCE (Continued) 
to refer to specific points in Mr . Conry's paper. which, he 
stated was one of the most interesting lectures that hall 
been given before the Melbourne Division . These point8 
were:-

(1) It is suggested that in the observed experience Df 
areater noise above 1000 KC. than below it there may be a 
factor related to the relatively short lengths of electi"~C 
wiring associated with domestic electric appliances. T~11s 
would tend to increase the fundamental frequency at wlueh 
the noise disturbance is predominantly produced. It is 
known from other observations that Tramway Systems, 
where long lengths of wire are customarily associated with 
impulsing sources, produce noise the fundamental fre­
quency of which is relatively low. 

(2) Regarding the ease of an objection. to the u~e of 
condensers and suppressors where the obJector bel!eved 
they would add to his current consumption. It is pointed 
out that alternating eunent flowing through any reason­
ably good condenser is almost entirely wattless and the_n"­
fore incapable of dissipating power. As Mr. Condry hun­
self mentioned in the paper, the p1·esence of such con­
densers may lle of actual benefit in improving the power 
factor of a consuming device. 

(3) Mr. Conry was asked whether he had occasion 
to compare the merits of screening wire of close me~h 
with that of wider mesh when shielding diathermy equtp­
ment, for example-"Is galvanise.d iron wire netting of 
about ~in. mesh effective?" 

I 4) In the neutralised lead-in aerial system shown in fig;. 
13 · had the lecturer observed any increase in the pick-up 
by' converting it from an unbalanced system to a doublet'? 

(5) With reference to the Tobe interference locator. 
M1·. Conry was asked whether his observations of a signal 
meter in this set had shown the signal-noise ratio helow 
which interference was not deemed serious. 

(6) In connection with references to legislation . Mr. 
Witt said that he believed in Germany manufacturers were 
allowed to apply to their apparatus a small reel label bear­
ing the legend "Radio Clear" if the apparatus was cleem'"d 
by the Government incapable of cansing audible interfer­
ence. 

Mr. Condry (in reply to the various points raised duri•1g 
the discussion): 

"I am unable to supply the information desired by l\Ir . 
Hall. I was really hoping that someone would take it up , 
as it is interesting." 

"I think Mr. Mackay has been very practically answered 
regarding the lamps. Regarding the size of condensers, I 
have found that the 0.5 mF. is the popular type and most 
effective, with bleachers, in some cases, 1 mF is necessary, 
but in the nHtjol'lty of cases, 0.5 mF. Usually, the smallcJI" 
the appliance the smaller the capacity that is necessary." 

"Mr. Stevens' remarks are very interesting. I think Mr. 
Witt has replied most effectively." 

Mr. Dobbyn's remark on treating all plant at factorie13 
before it is put into circulation is an important one. There 
are many instances where so-called suppressed apparatus 
has been installed which has required further treatment 
after it has been allegedly treated, which would indicate 
that treating appliances at the factories are not always 
effective. Mr. Witt's remarks about the German type of 
apparatus are interesting. Imported barbers' clippers 
are allegedly clear, but sometimes have to he treated 
again here. " 

"Reganling Mr. Mackay's reference to the Melbourne 
Hospital diathermy plants, I can sincerely sympathise 
with him. \Ve know how to treat diathermy, but there 
is only one obstacle, and that is "cash." Perhaps a con­
ference, induding Mr. Lindblade and others, may find 
ways r,f overcoming the difficulty, but they will have to 
include metal sereening. If the supply mains to the Hos­
pital were placed underground and the Hospital isolated. 
then the College would be free of trouble, provided that 
the diathermy chambers could be sprayed. There should 
be no difficulty il\ effectively screening the diatllermy 

•·h;~mht'r. "~ il i.s nol <t V<•ry Ia!".'-'<' roon1. Occasionally, 
however. a porta !Jle diathermy machine is taken into a 
ward. A solution of the trouble would primarily be the 
undergrouncling of the mains f1·om the sub-station to the 
Hospital and treatment of the diathermy chamber." 

"I was interested to hear from Mr. Stevens that England 
is not free from interference. To some extent thei;· 
conditions are somewhat similar to those obtaining here. 
The Melbourne stations, both National and Commercial, 
lay down a very heavy field strength in the city and 
suburbs. For that reason interference in the metropoli­
tan area is, comparatively speaking, not as great as in 
the country, where there is a lower field strength." 

"Replying to Mr. ·witt regarding noise in the middle uf 
the frequency band. The wil"ing of the house is likely to 
have a contributing effect. I am inclined to agree with 
Mr. ·witt in theory that it is possible, but my experience 
has been that it is more on account of the popularity of 
stations around that portion of the band than anything 
else." 

"Regarding the screening of diathermy equipments, we 
have had experience with chicken wire and have not found 
it satisfactory. There is insufficient sereening quality 
eompared with the very fine mesh. The only othe1· 
substitute would he solid metal or metallised paper, o1· 
perhaps Mr. Mackay's spray method. The paper refer­
red to is aluminium foil. Perforated metal has certain 
advantages. Provision will have to he made whereby an 
electrical contact with each sheet will be made. All 
corners should lap over." 

"Regarding the neutralised aerial, the only reason for 
the scheme explained is its simplicity, easy construction 
and cheapness. We have not tried the method mentioned 
hy Mr. Witt." 

Mr. Mackay sa icl that he had tried the method men­
tioned by Mr. "'Witt, hut it was not more effective thah tb t,' 
method explained in the paper. 

Mr. Witt asked if the signal was many times greater than 
the noise . Mr. Conry said that he found it to be about I) 
to 1. 
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BRITISH STANDARD SPECIFICATIONS 
SUPPRESSION EQUIPMENT 

FOR 

Phase 

~ ~Ce ~ 
~ frame~( ·~ o: _______ T....!-_::B ___ ::L r 

Fig. 5 

A LTHOUGH the origina l British Standard specificatio~ 
for radio-inductive interference suppress ion equip­
ment has now been replaced by a later edition 

(known as B.S.S. 727/1937) n·o copies of the new standard 
were available in Austra lia at the time this Annual went 
to press. 

The fundamental suppression circuits which appeared in 
B.S.S. 613 are still correct, however, and are repeated 
herewith, together with the explanatory notes concerning· 
their application. 

The circuits are to a large extent self-explanatory and 
no constants are given. 

However, an outline of the applianeeR to which each 
suppression circuit is applicable should be of interest 
and prove a useful guide to the use of the circuits. 

Fig. 1 is what might he termed a basic filter circuit and 
is applicable to almost any apparatus operatin!? from a 

Fig. 3. 

Fig.7 

"' c t eA ·;;; 
·-~----~------- :;[ 

_ce 
Frame )-I Fig 4. 

+ 

Fig. 16(t)· 

D.C. source. Fig 2 is a modified version of the same cir­
cuit and is used in cases where severe interference is 
being developed and it is desirable to prevent any of it 
heing radiated via the mains. Fig. 3 is applicable in most 
cases where it is required to prevent any interference 
from reaching an appliance, such as a radio set, via the 
mains. Figs. 4 and 5 are useful in cases where an earth 
is not eonvenient and Fig 7 is a variation of these two. 
for use in cases where sever(l interference is being experi­
enced from A.C. or D.C. apparatus. 

F'igs. 6, 8 (a) and 8 (b) might almost be termed A.C. 
versions of Figs. 1, 2 and 3, as they are found to be some­
what more effective on A.C. operated apparatus than the 
other Lhree circuits. 

The circuits shown in 9 (a) and 9 (b) are of particular 
value where intense interference is experienced from any 
appl iance operating on either A.C. or D.C. The former is 
suitable for use when a satisfactory earth is not available, 
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Suppression Equipment Specifications (Continued) 
Fig. n (h) reversed, makes an ideal line filter for radio 
receiver use. Fig. 10 is applicable wherever a vibrating 
contact is creating interference, although in severe cases 
it may be necessary to elaborate the system somewhat and 
use the arrangement of Fig. 12. Fig. 11 is a switch filter, 
and is of assistance in suppressing interference created 
by thermostats and similar control devices. Neon signs 
creating a noise can usually be quietened by the use of 
the circuit given in Fig. 13. "L" in this case is an iron­
cored choke of 50 henries inductance, and the centre of 
the H.T. secondary of the transformer is earthed. 

Every little while one comes across a rotary or vibrator 
type battery charger, and. if it isn't a lready filtered, it 
certainly needs it. Figs. 14 and 15 are alternative cir­
cuits, and the use of one or the other will usually cure 
the complaint. 

The amount of interference created by mercury arc type 
rectifiers Is fairly well known to most radio engineers. 
especially if they have used some ot' the smaller versions 
in receiving· sets. Three recommended circuits for treat­
ment of commercial arcs are shown in Figs. 16 (a), (h) 
and (c), the circuit ust>d heing dependent on the Reverity 
of the interference. 

Those annoying clicks sometimes heard when a nearby 
telephone is dialled can he silenced very easily by the 
use of a circuit such as Fig. 17, but it might be as well 
to ascertain what the Post Office has to say about the 
matter first. 

Fig. 18 is the last on the list and refers to the circuit 
anangement necessary to suppress interference arising 

' ' UTIL IJX ~~ 

from the use of tele1wlnters, ticker tape machinPs. and 
similar apparatus. 

It will be noticed that in every case a suffix is given to 
the condenser notation, such as "A" or "B." This denotes 
the category under which the condenser suitable for the 
position falls with regard to voltage rating. This rating 
naturally varies with the supply voltage of the device 0~1 
which the condenser is used, but condensers for position 
"A" should have a 1500 volt D.C. test rating between ter­
minals and a 1500 volt A.C. test rating between tenninals 
and metal casing, when used on supply Jines up to 250 
volts D.C. or A.C. For use on supply voltages hetween 
250 and 500 volts, voltag·es between 250 and 500 volts A.C .. 
condensers for position "A" must have a test rating of 
2000 volts A.C. between hoth terminals and to the metal 
casing. The final "A" rating, that for condensers used 
on D.C. Jines between 250 and 500 volts , also applies to 
condensers used for position "B" on all supply voltag<Js. 
The test rating· in this case must he 1500 volts A.C. he­
tween terminals and het.we<>n terminals and casinp;. 

Any inductances used must he capable of withstanding 
a test voltage of 2000 volts A.C. applied hetwt>en winding·s 
anc~ between windings and earth. 

A careful perusal of these circuits should be of great 
value to any engineer or serviceman who has anything 
to do with the installation or maintenance of electrical 
apparatus of any kind. Experience will dictate th.e actual 
constants to be employed in each case, and, when some­
thing new arises, the "cut and try" method of determina­
tion often proves to be the most satisfactory. 
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RADIO LABORATORY 

and SERVICE EQUIPMENT 

MEASURING INSTRUMENTS 

A S measuring instruments of all kinds are basically 
dependent on some form of indicating meter 

for their operation, a description of the basic principles 
underlying meter operation forms a fitting preface to 
any discussion of measuring instruments. The most 
commonly used types of indicating meter utilize the 
moving coil, or D' Arson val, principle for their opera­
tion. This will be dealt with first and will be followed 
by an outline discussion of several other types of meter 
movements which are in use. 

The D' Arson val Movement. 
If a coil carrying direct current is placed in a magnetie 

field it will tend to orient itself axially along that field. 
The degree to which it does so is controlled by both the 
inertia of the coil (l'reedom of movement) and the m8.g­
netic field set up in the coil itself by the current flowing . 

This is the principle underlying the operation of all 
moving coil instruments of the D'Arsonval type, and is 
the principle upon which the majority of D.C. meters 
operate. 

Reference to fig. 1 (a) will show how this principle is 
applied to the construction of a meter. The poles "N" 
and " S" are extensions of the permanent magnet and ar<> 
arranged so that they come into close proximity with 
the coil shown between them. 

Fig. 1. 

Dl"-iCTION gl MOV£7 

The coil is pivoted at its centre so that the ends of the 
coils may describe an arc of a eircle around the pivoting 
point. Application of a D.C. voltage to the leads from 
the coil will cause current to flow and a magnetic field 
to he set up which has definite polarity. Fundamental 
magnetic principles tell us that "unlike poles attract" ,. o 
that the now magnetised coil will move as indicated, by 
the arrow in fig. 1 (b), that is, it will endeavour to orient 
itself longitudinally between the magnet poles "N" and 
"S." The extent to which it succeds is governed by the 
two factors mentioned above, assuming, of course, that 
the magnet field strength and number of turns on the coil 
are constant. 

It is fairly obvious that, if an indicating pointer be 
attached to the coil, the degree of movement could be 
accurately noted by placing a finely divided scale along 
the path travelled by the pointer. As the coil inertia will 
also he a constant, in addition to the factors mentioned 
before, it follows that the degree of 1iwvement noted 
above may he taken as in indication of the current flow­
ing (or the applied voltage). 

In actual practice, a soft iron core is placed inside the 
coil which serves to concentrate the magnetic field set 
up by the permanent magnet into the path betwen the 
pole pieces. Also, two light spiral springs are fitted to 
the coil assembly, one at each pivot point, which serve 
to bring the coil back to its normal position, after the 
applied voltage is removed. These springs tend to re­
strict the freedom of movement of the coil (i.e .. , increase 
its inertia), and, consequently, the response of the 
"movement" to any given current flow depends on tlw 
strength of these springs. From this we can see that the 
"sensitivity" (degree of response to a given current flow) 
of any meter can be controlled in two ways, the first of 
which is by means of the return springs and the second, 
by the number of turns wound on the coil. T·hus, a meter 
intended for the measurement of very small currents will 
have very light return springs and as many turns as pos · 
sible on the coil. 

The springs also serve as the connecting leads to the 
coil, and are insulated from one another and from the 
frame of the meter. 

The coil is usually wound on a lightweight metal (alu­
minium in many cases) former, and the energy dissipa­
tion in this former, set up by eddy currents induced while 
the former is moving, makes the movement somewhat 
more "slug-gish" than it would be if controlled by the 
return springs and magnetic field alone. 'Vithout thi.c; 
"sluggishness" the movement would oscillate to and fro 
for an appreciable period before coming to rest at any 
point. This is undesirable, as much time would be lost 
in obtaining readings. A movement which has the springs 
and eddy current losses correctly proportioned and >>o 
comes to rest quickly is said to be "dead-beat." 

Any particular meter mov ement may have its range of 
current measurement extended by the simple expedient 
of by-passing the coil by means of a resistance. Such a 
bypass is known as a "shunt'' a nd reference to previous 
discussions on Ohm's Law will show how shunts may he 
proportioned, once the meter coil resistance is known, :oo 
that any multiple of the original cul'l'ent range of the 
meter may be measured. · 

Similarly, by adding resistance in series, the instrument 
may he calibrated as a voltmeter, since the current forcetl 
through the resistance and meter is a function of tb'~ 
voltage across such a system. Series resistances used for 
this purpose are known as "multipliers." 

The Dynamometer Movement. 
The dynamometer type of movement comprises a mov­

ing coil in series with a fixed field coil. The passage 'Jf 
current produces opposing fields in the two coils, with a 
resultant movement of the pointer across the scale. This 
type of instrument can he used for D.C. or A.C. measure' 

l Continued overleaf.) 

~ ...... -· - -



198 RADio tRAbE ANNUAL OF AUstRALiA 193~ 

MEASURING INSTRUMENTS (Continued.) 

ments . In the latter case the R.M.S. or effective value is 
indicated. Generally such instruments are not as sensi­
tive as the permanent magnet or D' Arson val type, aHll 
require larger cunents for corresponding deflections. 
Dynamometer instruments are affected' by the presencco 
of external magnetic fields, from which they should h ·3 
kept away when in use. In practice, however, these 
meters can be made immune to such fields if an astatic 
type of coil construction is adopted. 

Moving Iron Meters. 

Moving iron instruments are · used extensively for A. C. 
measurements, and consist of a light iron vane which i>; 
drawn into a solenoid fi.eld coil through which the current 
passes. The pointer is attached to the moving vane. The 
scale of a moving iron instrument is crowded at the zero 
end and gradually opens out until maximum deflection is 
reached. I•'or measuring heavy currents a field coil of 
relatively few turns, but of heavy wire. is used and shunts 
are rarely necessary. Voltmeters are constructed in th e 
usual mann<>r hy the addition of series resistances. 

Electrostatic Voltmeters. 
Electro-static voltmeters are actuated hy the field KEt 

up IJetween a set of fixed plates and a moving vane to 
which the pointer is attached. As the instruments are 
capacitative (of the order of 10 to 50 mmfd. at full seale 
deffection, according to the range of the meter) no D.C. 
ctirl·ent, and only a small A.C. current, is drawn when 
used on either type of circuit. Normally thr scale cannot 
be calibrated below approximately 20% of full scale de­
ftec.tion. 

AC 

Fig. 2. 

This type of instrument is very useful for measuring 
voltages which would be upset by the load placed on the 
circuit if any other type of meter were used. Consequently, 
their major application is found in the measurement of 
ext'remely high voltages. Multiplication of the meter scale · 
may be effected by means of a transformer of known 
vohage ratio or by means of accurately calibrated series 
condE:nsers. 

Piezo-Electric Movements. 

A recent addition to the range of indicating meter 
movements available is a develo~ment of tile well-knowa 
piezo-electric principle us~<l in microphones and pick-ups . 

For meter work, a "twister" type of crystal assembly 
is used instead of the "expander" or "bender" assembly 
employed in acoustic devices: that is, the application of 
electrical energy causes angular' displacement of opposit9 
edges of the crystal plates in the assembly instead 1r 
merely causing the plates to buckle or expand. 

It follows from tltis that if one edge of the assembly 
is fixed, a pointer attached to the opposite edge will 
rotate through an arc of 'a circle if eiectrical energy is 

applied to the flat sides of the ·erystal plates. 

A device such as this would find many applications in 
radio work as its characteristic would be very nearly 
ui.pacitative and practically no current would be drawn. 
However. no commercial examples of meters operating 
on this principle are yet available; the matter is men­
tioned purely as an indication of current development 
in the measuring instrument field. 

COMPOSITE METERS 
In add it ion to the fundamental "movements" out I ined 

above there are quite a few . instrument types which 
make use of one or another of these various "movements" 
in association with various other items of subsidiary ap­
paratus. The combination may then be used for measut·· 
ing voltages and/or currents which are either above or 
below the original scale range of the nieter or it may, 
be used for the measurement of audio or radio frequency 
current or voltage. 

Thermocouple Meters. 
'!'his type is one of the simpler composite types and the 

principle of operation makes use of the fact that if the 
junction of two metals, such as copper and constantan. 
iii heated, a voltage is developed across the outer ends 
of the junction wires. The junction metals are chosen 
according to their thermo-electric power, which indicates 
the voltage developed between the metals per degree rise· 
in temperature. This voltage is measured on an ordinary 
moving coil movement, suitably calibrated either for 
current or voltage as the case 1nay be. The heater wire 
is usually a high resistance alloy. Certain types of meters 
have the complete thermo-couple mounted in evacuated 
glass bulbs to avoid cooling effects due to draughts, etc. 
These meters are eminently suitable for high frequency 
work, and may also be used for D.C. purposes. They must 
be used with ext1·eme care owing to the comparatively 
low overload factor. 

Rectifier Meters. 
Hectifier type meters may be used for all low and 

audio-frequency measurements and consist of a convential 
moving, coil unit which registers the D.C. produced by 
a small copper-oxide rectifier built into the instrument. 
These instruments are useful over a wide frequency rang•~. 

although not nearly to the same extent as the thermo­
couple type. The scale may he calibrated for voltage or 
current in the usual way. 

A point that must be borne in mind, however, is thal. 
for purposes of either voltage or current scale multipli­
cation the meter and rectifier mnst be regarded as one 
unit. This means that the input to the rectifier is to be 
regarded as the input to the meter and, consequently. 
series multipliers for high voltage indications must he 
connected in series with one of the leads to the rectifier. 
Shunting, for the purpose of current range increase, must 
also b ~ effected on the input side of the rectifier, the 
actual procedure in this case being to measure the volt­
age drop, set up by the current to be measured, aero:;:; 
a known resistor. For very heavy currents, where th·3 
insertion of any appreciable amount of extra resistanc•~ 
in the circuit under consideration is undesirable, a "cur­
rent transformer" is used, this being a step-up tran~­
fonner with a primary of only a few turns of heavy coo­
per wire. The ratio of the transformer is made suffi­
ciently high to bring the very small voltag·e drop acros:; 
the primary to readily measurable proportions. This 
system is also used with moving-iron type meters wheu 
very heavy currents are to be measured. 

This type of meter uses a bridge rectifier circuit with 
a low resistance D.C. movement connected directly acros:l 
its terminals, as shown in fig. 2. It is important that th r:: 
resistance connected across the D.C. terminals of tlw 

(Continued on Page 200.) 
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RECTIFIER METERS (Continued.) 
bridge should he low. as the a pparenl resistance of lhe 
set-up lo A.C. is directly dependent on this resistance in 
the D.C. side: If this becomes high (e.g .. , an open cir­
cuit) a large A.C. voltage drop will be caused acros~> the 
bridge, perhaps sufficient to destroy it and certainly 
enough to upset its calibration. 

For this reason it is desirable, when using a meter 
separate from the rectifier unit. to provide a switch to 
automatically short-circuit the D.C. side of the bridge 
when the meter is removed. A double circuit jack con­
veniently .does this. Alternatively, the A.C. side of the 
rectifier may be opened as a safeguard. 

\:Vestinghouse metal rectifiers are available in rang "-'' 
of 1. 5 and 10 mA. (D.C. output). for meters whose volt­
age drop (D.C.) does 11ot exceed 500mV. To make full 
use of the accuracy obtainable by the combination of 
such a bridge with a high-elass moving eoil instnunen t. 
facilities should be a vailahle for accurate calibration on 
A.C. lt is possible, however. to provide an approximate 
calilJration from D.C. methods. or even by relying on the 
existing D.C. calibration of the meter, and using a multi· 
plying faetor. 

The effective or r.n1.s. value of a.n A.C. wave is 0.707 'Jf 
the peak value. However. the average value is 0.636 of 
the peak value. The ratio between these two values is 
1.11. known as til "form factor" of the A.C. wave, Since 
a. D.C. moving coil meter is an instrument with a linear 
movement law, its indication is proportional to the ;,tVel·­
age value of the current vassing through it. For this 
reason the D.C. scale reading has to be multiplied by o1 

factor of 1.11 to obtain the r.m.s. value of the A.C. flow-
ing through the rectifier system. -

It is to 1Je noted that due to losses in the rectifier, th8 
calibration is not exactly linear, but, as the error only 
effects the beginning of the scale, it can be neglected. 
'l'he only ease in which it is important is in low reading 
(less than 10 v.) voltmeters. In voltmeters of higher 
ranges than this the scale can be assumed to be quite 
linear but that the zero and 0.5 volt readings are identical. 

This means, in effect. that all rectifier-type milliam­
meters, ammeters and high reading voltmeters can h8 
calibrated by a single reading against some accurate 
standard, or against D.C. instruments with two reading;; 
on reversed polarity. In the case of low reading volt­
meters, however, it will be necessary to draw a complete 
calibration curve, particularly over the first half of the 
scale. Six or seven points along the scale will suffice fo•· 
a good calibration. 

In any calibration with A.C. the wave-form of the applied 
voltage should be as nearly. as possible sinusoidal. If this 
is not so. the fo1'm factor will differ from 1.11 and the 
meter will read inaccurately on other wave-forms than 
that on which calibration was effected. 

Temperature eo-efficients for rectifier-type milliam­
meters vary from 0.005 to 0.015% per degree Centigrade, 
the error being such as to make the instrument read low 
at increased temperatures. The unit should be cal~­
brated at a temperature near its ultimate or normal am­
bient temperature. Voltmeter temperature errors, except 
in low reading voltmeters, are negligible above the first 
fifth of the scale reading. Even in low reading units the 
error i's negligible near full scale readings. At small scale 
deflections the enor is positive, a 300 volt set-up readins 
(say) 0 .. 04% high per degree Cent., at a scale readin,; 
of 25 volts. At a readii!g of 200 volts the temperature 
co-efficient may be zero. 

Frequency enors are small and due solely to the self­
capacity of the rectifier providing a shunt across the A.C. 
terminals and causing the meter to read low at high fre· 
quencies. At 5,000 cycles we may expeCt an error of 1%. 
Finally, the whole arrangement provides a cheap and 
robust method of obtaining a sensitive movement for A.C. 
operation. 

OHMMETERS 

A N ohmmeter is really a moving-coil milliammeter in 
series with a resistance and some source of E.M.F. 
The resistance is arranged so that full scale de­

flection is obtained on the meter when the circuit is 
completed without any external resistance in series. 'l'lw 
series resistor is usually made wholly or partly variable 
1n order to compensate for variations in supply voltage . 
Obviously, the range of resistances which can be measured 
by this method depends on the total internal resiiltance 
in circuit, the cmrent rating of the meter and the applied 
voltage. A typical combination is shown in fig. 3, where 
means are provided for varying the current rating of the 
meter (by means of a. shunt) and the total internal 
resistance of the combination. lt will he seen that two 
combinations are available as follows: - · 

Fig. 3. 

High, 1mA meter with 4,500 ohms in series; Low, 10m A 
meter with 450 ohms in series. The applied voltage is 
4.5 volts in each case. Calibration may be effected hy 
two means, the first of which is the connection of :t 
number of known resistances across the "unknown" 
terminals and the second by means of the application of 
Ohm's Law. The . calculation is merely a matter of not­
ing the current flowing (1Jy the meter scale) when the 
unknown resistance is in circuit. The voltage is known. 
so that the tota l resista.nce in circuit may be found by 
the application of the standard R = E/I equation. Having 
determined the total resistance it is then necessary to 
deduct the internal series resistance from this figure . 
The final value may be calibrated on the scale. If the 
calibration procedure is carried out carefully, and the 
shunt is arranged so that the meter has a ten to one scale 
ratio on the low and ·high positions, it will be found that 
the readings will be exact multiples on the two scales. 
In other words 100 ohms on the "low" scale will fall on 
the same point as 1000 ohms on the "high" seale. The use­
ful working range for a meter of this description will be 
between 100 and 100,000 ohms on the "high" range and 
nearly zero to 10,000 ohms on the "low" range . 

SHUNTS AND MULTIPLIERS 
Before proceeding further with a discussion of the 

various type of composite instruments in use it will be 
as well to say a few words about the shunts and multi­
pliers necessary when a moving coil meter is used to 
indicate current or voltage values ahove the actual scaie 
range of the movement. 

Let us consider a D.C. milliammeter (0.1) · which gives 
full scale deflection when one milliampere flows through 
the meter. The resistances of such meters in commercia I 
use range from 20 to 50 ohms. In the extreme case, con­
sidering- a meter of 50 ohms resistance, the voltage drop 
across the meter at full scale current would be, according 
to Ohm's Law, (50 X .001) = 0.05 volts. • 

Referring to Figure 4, we see that the meter can ''" 
used as a voltmeter if a resif;tance (or "multiplier'') is 
connected in series with it . 

(Continued on Page 202.) 
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Multipliers. 
The value of this resistance must be such that practi­

cally the whole of the voltage drop wil occur across it. 
H a voltage drop of more than 1/ 20 volt is impressed 
across the meter it will go off scale and probably be 
damaged. Furthermore, this small drop of 1/ 20 volt can 
be . quite neglected in comparison with the total voltage. 
Thus the resistance must be of such value that if 1 mil!i- · 
ampere of current (which is full scale deflection of th•e 
meter) flows through it the voltage across the resistance 
will be equal to the full scale voltage indication which 
is r equired. If the maximum scale deflection required 
is 10 volts , it can be seen, by Ohm's Law, that the value 
of the series resistance must be 10,000 ohms. 

If a 0.10 milliammeter was used in place of the 0:1 
instrument the multiplier would, of course, be only· 1/ lO 
of the value in the previous example. This would also 
apply to the scale multiples. However, the 10 mA meter 
will consume appreciable current in itself and may iu 
some cases introduce a considerable error, particularly 
where the Tesist.ance of the mult iplier is not considerably 
higher than the system to which it is c onnected, as tlw 
regulation of the voltage supply system may be serionslj• 
affected when it is called upon to supply an additional 11) 
milliamperes to operate the voltmeter. 

H. R. Voltmeters Essential. 
This emphasises the importance of a high resistance 

voltmeter: in the first example, the resistance was 1,000 
ohms per volt, while in the second instance it was only 
100 ohms per volt. :E'or a reasonable degree of accuracy 
in radio work a voltmeter having a resistance of 1,000 
ohms per volt will be necessary. Even a meter of this 
type will be almost useless for measurements a t points 
such a s the plate of a resistance-coupled amplifier valve 
and to cater for requirements such as these, commercial 
voltmeters having resistances as high as 20,000 ohms pe!· 
volt have been introduced. A meter such as this is built 
up around a 50 microampere moving-coil inovement and 

places so little load on tile eirc uit thai, when uHed intelli­
gently, measurements accura te to within 5 or 10 per cent. 
may be obtained at most points in a radio r eceiver. 

Shunt Determination. 
To use the 0.1 milliammeter for indica ting higher cl\l"­

rents, it is necessary to provide a shunt as in Fig. 5. In 
this case it is essential to know accurately the resistance 
of the meter. Assume that it has a resistance of 27 ohms 
and that we want to have scale readings of 10, 50, 100 
and 500 milliamperes . 

Shun+ 

Fig. 5. 

Referring to l~ ig. 5 it is evident that to use th e meter 
fm· 0.10 mA. measurements the meter would carry 1/ 10 
of the total current and the shunt 9/10, therefore, the 
shunt resistance would be 3 ohms: ·correspondingly, the 
shunt resistance for use as an 0.50 milliammeter would he 
(1 / 49 X 27) = 0.551 ohm. For the 100 and 500 mA. scales 
the shunt resistance should be 0.2727 ohm and 0.0541 ohm 
respec.tively. 

The general formula is :-
Rm X Im 

Rs 
I - Im 

where Rs = r esistan c.e of shunt in ohms. 
Rm = resistance of met er in ohms. 
lm = full scale current for meter (unshunted) . 
I total cunent for full scale deflectio!1 

(shunted). 

WESTON instru10ents e10body the utJDost in 
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20,000 Ohms·per·Volt 
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SHUNTS AND MULTIPLIERS (Continued.) 
• 

It will be noted from the above that meter shunt values, 
especially fo1· the higher current ranges, are extremely 
low in resistance and, moreover, decidedly awkward to 
handle. 

In order to overcome this difficulty, it is becoming 
increasingly common practice to use meters of higher 
movement resistance for applications where a number of 
current ranges must be obtained by means of shunts. 
This procednre is also quite in order for voltage measure­
ments (unless millivolt indications are required), the only 
adjustment necessary being to the multipliers. 

It is quite evident that if a meter having a movement 
resistance of, say, 100 ohms, instead of the usual 20 to 
50 ohms, is employed, the shunts necessary for multi­
iJ!ication of the current ranges will be proportionately 
higher in resistance. An example of the improvement 
in this respect is afforded hy a calculation to determine 
the shunts required for a 100 ohms meter to give the 
same c•.trrent ranges as the 27 ohms meter mentioned 
a hove. This will show that the shunts required are: -

10 mA. 
50 mA. 

100 mA. 
500 mA. 

11.11 
2.04 
1.01 
0.2 

ohms 
ohms 
ohms 
ohm 

(3 ohms) 
(0.551 ' ohm) 
( 0.2727 ohm) 
(0.0541 ohm) 

The values shown in brackets are the shunts specifieu 
previously foi· equivalent ranges on a 27 ohms meter. 
The advantages of the 100 ohms meter for this class of 
service are self-evident.. If a 100 ohms meter is not avail­
able when making up an instrument of any description, 
any meter that is handy can be used, merely by measur­
ing the resistance of the meter accurately and connecting 
in series with it sufficient resistance to make up a total 
value of 100 ohms or thereabouts. The two ends of the 
series resistance-meter c.ombination are then regarded as 
the meter terminals. 

500·,000 

..... + 
VOLTS COMMON M.A. 

BLA)j]( 
l mA. 

-

l 
OllMS 

v. 

Fig. 6. Circuit diagram of simple D.C. "Multimeter." 

Wlvm llHing au arrangement such as this as the basic 
indicating instrument in a "multimeter" it is desirable, 
in the interests of voltage-reading accuracy, to allow for 
the meter resistance in the multipliers for ranges of 10 
volts or under. The error introduced in the 10 volt range 
will only he about one per cent. if this is not done, but 
when this error is added on to the usual scale-reading 
!naccuracy of the meter and possible errors in calibration, 
1t can be seen that the overall effect is far from negligible. 

A further factor in favour of using a fairly high meter 
movement resistance is that, as the shunts are relatively 
higher in value, the effects of lead and switch contact 
resistance in "multimeter" assemblies are not so important. 
In contrast to this, it is quite evident that a large propor­
tion of the shunt value (0.0541 ohm) required for a 
500 mA. scale with a 27 ohms, 1.0 mA. meter movement 
would be made up of lead and switch contact resistance­
both of which are not susceptible to accurate determina­
tion and maintainence. 

A Simple ttMultimeter." 
A simple "multimeter " circuit which will enabl e voltage 

readings up to 500 volts ; cuneut readings up to 100 mA ; 
and . resistance readings up to about 100,000 ohms, to bfl 
obtained with the aid of a 1.0 milliampere meter and a 
few extra components, is shown in fig. 6. The ranges 
actually obtainable with this instrument are as follows :-

Voltage. 
Switch position 1 . . . . . .. . . . 

2 . . .... . . . . 
3 ... ... .. . . 
4 

Milliamperes. 

0--10 volts 
0- 50 
0-250 
0- 500 

Switch position 6 .... ... . . . 0- 100 mA. 
7 ... ... . .. . 0-10 mA. 
8 ... . .... . . 0-1 mA. 

Resistance. 
Switch position 5 . .. . ..... . 100 to 100,000 ohms. 

The values of the multipliers will be as shown in ohms 
alongside the resistances. A correction can he made on 
the 10 volt scale, if a "100 ohms' meter is used by making 
the multiplier 9,900 ohms instead of the specified 10,000 
ohms. 

The value of the shunts will be dependent on the meter 
resistance, but if this is 100 ohms (or a lower resistance 
unit built up to 100 ohms as previously described) the 
required values will be 11.11 ohms for the 10 mA. range 
and 1.01 ohms for the 100 mA. range. 

BRIDGES 

T HE Wheatstone Bridge, in any of i,ts many forms, 
constitutes one of the most valuable aids to electri­
cal measurement practice yet devised 

In earlier sections we have shown how inductance, 
capacity and resistance may all be checked by means of 
simple series measuring devices. These devices are all 
dependent on the accuracy of calibration of the meter 
used and also on the accuracy of the method of cal i­
bration used. Also, in the case of A.C. operated systems 
(for inductance and capac ity) the wave-form of the supply 
voltage plays an important part and unless this is con" 
stant, inaccuracies will be introduced from this source 
also. 

The Wheatstone Bridge method of measurement ovel'· 
comes all of these difficult-ies as all checking and measur·· 
ing is carried out by reference to a standard of some 
kind, the accuracy of which is very nearly .the only 
I imitation to the accuracy of the combination. . Conse- · 
qllently, the bridge method of measurement is almost 
universal in laboratory practice and a brief description 
of the major methods of measurement by this means will 
not be out of place. 

(Continued overleaf.) 
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Resistance Bridges. 
A fundamental circuit diagram of a ~Wheatstone Bridge 

intended for resistance measurement is shown in Fig. 7. 
As will be seen the arrangement con!lists of a source of 
E.M.F. (E), an indicating instrument (G) and a network 
of resistors (Rl, R2, R3, R4). The arrangement of these 
resistors is in series-parallel, Rf and R2 being in series 
and shun ted by R3 and R4; the entire arrangement being 
shunted across the source of E.M.F. The indicating in­
strument is connected between the junction of Rl, R2 
(X) and the junction of R3, R4 (Y). This instrument is 
usually of the centre-zero type so that the needle is free 
to travel in either direction . 

X 

y 

'------'--1111[1---..---1 
E 

Fig. 7. 

'l'he sensitivity of the bridge is to a very large extent 
limited by the sensitivity of this meter, although t.he 
applied voltage plays quite an important part. In com· 
mercia! bridges of the semi-portable type, the meter is 
usually a galvano meter with a swing of about 25 micro­
amperes ea~h side of zero. The resistance of' the move­
ment is not very important. 

The applied E.M.F. is connected to the points "A" and 
"B" on the bridge and it can be seen that the current 
flowing will be split between two paths as indicated hy 
the arrows and the current designations. Furthermore. 
it can also be seen that unless the ratios Rl/R2 and 
R3/R4 are the same "X" and "Y" will be aC different 
potentials and current will flow through "G," the direc· 
tion of current flow being dependent on the relatiY8 
potentials of "X" and "Y." 

It follows then, that if the arms of the bridge are 
adjusted until the ratios Rl/R2 and R3/R4 are equal no 
current will flow through "G ," as "X" and "Y" will he 
at the same potential. This applies whether the total 
resistances of the paths Rl, R2, and R3, R4 are the sam0., 
m· widely dissimilar. The ratios of the component arms 
are the important points. 

From this it can be seen that if Rl equals R2, R3 must 
equal R4 if balance is to be established (i.e., "G" is to 
remain at zero). This is the principle of operation of 
the bridge. Rl and R2 are made fixed quantities for the 
measurement of any given resistance value. R3 is the 
unknown resistance and R4 is made variable over the 
range required and a calibration provided which shows 
the value of R4 at any required point. This calibration 
will also show the value of R3 if Rl and R2 are equal. 
In actual practice Rl is also made variable in multiple.~ 
of R2 so that various ratios may he obtained. This l)l"O· 
cedure enables any value of R3 to be determined as. 
obviously, if the ratio R1/R2 is (say) three, R3 must he 

. equal to ·3R4 if balance is to he obtained. 
The necessity for a centre-zero meter is self-evident as 

the zero point is actually the reference point, and some 
indication of whether R4 is high or low is necessary. 
(If R4 is too high, "X" will be positive with reiation to 
"Y" and vice versa. AsRmning that "A" is the positiYe 
end of the llridge) . 

i\n alt<•rnal iY<' lltf'l llod of hri<[gp Jn<•a :;un:muul is sout<'­
limes used where R4 is fixed and the ratio Rl/R2 is made 
continuously variable. The value of R3 in this case i;; 
determined by the same method as that used above when 
Rl was used as a multiplier. (R3 = (Rl/R2) R4). 

The advantage of the bridge method from an accuracy 
viewpoint is immediately evident. No calibrations on the 
meter are required as it is only used for balance indica­
tion; the voltage or nature of the supply is immaterial 
as long as it is such that it will operate the meter; 
therefore, once the ratio Rl/R2 is accurately known the 
only limitations are those of the accuracy of the calibra­
tion provided for R4 and the "fineness" of the zero set­
ting available. 

Capacity Bridges. 
The same pl'ineiple may he applied to the measurement 

of capacity and a typical capacity bridge circuit is shown 
in fig. 8. In this case, however, other characteristics of 
the condenser under test may he determined at the samt~ 
time and the bridge proves doullly useful. 

As will he seen an A.C. source of snp])ly is used for this 
bridge and the circuit is re-arranged slightly. Rl and R2, 
instead of being in series and forming one branch path. 
are placed one in each path, the object being to balance 
the bridge symmetrically to ground in order to overcome 
stray capacity effects. For the same reason, the head­
phones (used as an indicating device) are fed from the 
secondary of an electro-statically shielded transformer. 
The principle of operation remains the same, however, 
and the object is still to balance that two paths between 
"a" and "a" so that no potential is developfld across the 
points "h" and "h." 

b 

6 v 
'-------coo 1000 rv ------'---' 

Fig. 8. 

It has been mentioned before that a condenser, besides 
its capacity, has a certain amount of series resistance. 
This 1'esistance tends to increase the losses caused by 
the insertion of a condenser in an A.C. circuit and a.n 
accurate determination of the amount of resistance pres­
ent in any condenser is valuable as an indication of the 
"goodness" of that condenser. !<~or this reason, a variable 
resistor (R3) is inciuded in the "standard" arm of the 
capacity bridge in series with the standard condenser 
(Cs) which is also variable. The range of this re.sistor 
will be dependent entirely on the average quality of the 
condensers to be tested in the Cx position. Cs must be 
of the best possible quality, with a series resistance value 
as near ZE'ro as possible. 

Rl and R2 are merely inserted for the purpose of com­
pleting the bridge. Two condensers could be used, but 
it is far easier to obtain two resistors which exactly 

(Continued on Page 206 .) 
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CAPACITY BRIDGES (Continued.) 
match (as R1 and R2 must in this circuit) than two con­
densers. es and R3 must both be juggled in order to 
balance this bridge, and balance is indicated by cessation 
of sound in the headphones, thus indicating that no volt­
age is being developed across "b" and "b." The setting 
of Cs (when balance is reached) will give the capacity 
of the condenser under test and the setting of R3 will 
give the difference in series resistance between ex and 
es. R3 is usually calibratd with the series resistance ot 
Cs as its minimum setting. Series resistance values of 
ex can then be read off directly. Multiplication may lw 
effected by shunting es with other standard condensers 
of known value. These are preferably made to be 
multiples of the maximum capacity of Cs so that a con­
tinuous capacity calibration without any gaps is available 
(for example; if es has a capacity 6f 500 mmfd., th0 
first shunt should also have a value of 500 mmfd. Values 
between 500 and 1000 mmfd. may then be read directly 
from the scale of es). 

The operation of this bridge is identical to that of tha 
resistance- type as the impedance offered by Cx and Cs 
to the 1000 cycles A.e. acts in the same way as the D.C. 
resistance of R3 and R4 in the first example dealt with. 

It is of interest to note that the wave-form of the 1000 
cycles A.C. supplied to the bridge is not important. As 
the current passes through both "standard" and "un-­
known" arms, its effect on both is the same and no 
inaccuracies will result. In practice the A.C. is usually 
supplied by a valve oscillator or a buzzer. 

The type of bridge shown in fig. 8 is only suitable foi· 
checking· mica or paper dieletric condensers. Electrolytic 
condensers, which are designeq for operation on D.C. only 
with perhaps a small superimposed A.C. ripple voltage, 
must be tested on a special type of bridge. A suitable 
circuit is shown in fig. 9. Tl}e operation of this circuit 
is as follows. 

T 

~1 

The bridge arrangement consists of two parts (1) a 
D.C. power pack for supplying polarizing voltage to tlt ·3 
electrolytic under test, and (2) a simple A.C. bridge. The 
object of the polarizing voltage is to maintain the anodic 
film in the electrolytic conde}lSer so that the reversals 
of potential in the super-iniposed A.C. testing voltage 
will not destroy the film. This method has been proved 
satisfactory in practice. 

Resistances "r" and "r1 " constitute the ratio arms, "c" 
the standard condenser, "R" the power factor adjusting 
rheostat, and "c1 " the test condenser. 

The output of the capacity bridge is taken from the 
junctions A, B, and either headphones or an amplifier and 
output meter may be used. as an A.e. Null indicator. 

If an amplifier is used it- should be coupled to A, B, by 
n. suitable input transformer having an earthed electro­
static shield between the two windings. 

Tlie amplifier is deairable where a high degree of 
accuracy is required. 

The A.C. testing voltage is obtained through an input 
transformer "T," which also has an earthed electrostatic 
shield betwen its windings and a potentiometer and A.C. 
voltmeter across its secondary to regulate the voltage, 
which depends upon the capacity being measured. 

The D.C. polarizing voltage is applied from a powt:r 
pack through the medium of a heavy duty potentiometer 
"P" to the junctions C.B. This is blocked from the out­
put by the condenser "K." A high inductance (1000 
Henry) choke is placed in series with the D.C. supply to 
block A.C. from the D.C. circuit. 

A D.C. milliameter "M" is used to indicate DIC. leakage. 
If a potentiometer P is used the polarizing voltage may 
be maintained at the desired value and a D.C. milliameter 
having a 50 or 100 milliampere scale with a pushbutton 
controlled 5 or 10 mifliamp scale may be used. 

Except for initial charging and dynamic forming current 
the leakage in the D.C. milliameter should be low enough 
to be read on the 10 m.a. or 5 m.a. scale at working volt­
ages. 

The relations for this bridge circuit are 
r -

c' = c 
rl 

lDquivalent series resistance of 
r' 

c' = R = q' 
r 

Inductance Bridges. 
The circuit and operation of an inductance bridge i; 

identical with that of fig. 8, the only difference beipg 
that inductors are substituted for Cx and Cs. The use 
of R3 is not essential, but is useful as it enables som·~ 

• 
Fig. 9. Circuit of bridge 

type condenser tester. 

• 

idea of the relative resistance of the inductor under test 
to be obtained. In both of these instances it is- impor· 
taut to note that the value of R3 must be as low as pos­
sible (no larger than the highest value of series resistance 
likely to be encounter~d)as it is quite possible to obtain 
very erroneous balance ' settings due to this resistance 
taking the place of some of tile impedance which should 
be represented by Cs . ( qr Ls, as the case may be). This 
condition is not likely to arise but should be borne in 
mind as a possibility. 

Apart from the accuraey of measurement made possible 
with the bridge type of circuit on account of the fad 
that all measurements are made by direct reference to 
a standard, the independence of the bridge from thoe> 
voltage or nature of tlle· ' actuating E.M.F. is also a very 
important point. -The rea.sou for this is immediat<ely 
apparent on inspection of the circuits as it will be seen 

1937 RADIO TRADE ANNUAL OF A-USTRALIA 207 

INDUCTANCE BRIDGES (Continued.) 
that the standard and the component under test are both 
operating under identical conditions. Large variations of 
the applied E .M.F. will not affect the accuracy of the 
bridge, unless, of course, the voltage drops to such a 
point that it is no longer possible to obtain a reading 
on the indicating instrument. 

Variation of wave-form, in the case of an A.C. operated 
bridge, is immaterial, simply because the standard and 
"unknown" are both being checked . under the conditions 
applying at the time. The only factor, in connection with 
the supply voltage., which is important is that the fre­
quence of th.e supply be somewhere close to 

that at whidl the eomponent. will be operat-
ing, and, moreover, be close to that at which 
the standard was calibrated. This is important on ae­
count of the varying· fi·equency characteristics displayed 
by condensers and inductances and it is quite possible 
that if the standard is calibrated at (say) 1000 cycles it 
will display entirely different characteristics at 10,000 
cycles. The same applies to the component under test 
so that it is advisable that the calibration. test and 
operating frequencies be as close as possible to one 
another, if any degree of reliance is to be placed on the 
test results obtained from the bridge. This applies t ·:J 
any testing equipment at all and should always be borne 
in mind. 

VACUUM-TUBE VOLTMETERS 
A VACUUM-TUBE voltmeter is really a thermionic 

rectifier with a meter in its output circuit to indi­
cate the changes in its plate current set up by 

signal voltages applied to its input. 

The advantages of a vacuum-tube voltmeter are thP.t 
it imposes very little load on the circuit under measure­
ment; it may be used over a very wide range of fre­
quencies without appreciable discrimination, and by pro­
per attention to its characteristics may be used to meaH­
ure peak, trough or r.m.s. values of single or multipl~; 
A.C. waves. 

Its disadvantages are that constant calibration checks 
against a standard are necessary to counteract the effectil 
of ageing tubes and variation of power supply. 

However,' both of these disadvantages may• be miliimised 
by careful choice of a circuit arrangement, and, in an; 
case the instrument forms a cheap and easily built sub­
stitu'te for . the only comparable instrument (from a fre­
quency discrimination point of view) the thermo-couple 
meter. The almost negligible load imposed by the 
vacuum-tube voltmeter is a great point in its favour, and, 
even if it possessed _no other advantage, this factor alone 
would warrant some attention being paid to the instrument 
a nd some of its many forms . 

'fhere are almost as many types of V.T.V.M. drcuits as 
there are radio receiver circuits, and a yolume could be 
filled with a discussion of its many forms . In its simplest 
form, the vacuum-tube voltmeter consists merely of a 
diode rectifier with a microammeter connected in series 
with its load resistor. This type is used fot· special appli­
cations, but is limited in its scope on account of its low 
sensitivity, the sensitivity being that of the indicating 
meter used. 

Much wider application is found for the types in which 
the indicating meter is placed in the plate drcuit for an 
anode-bend or a grid-circuit valve rectifier. The sensitivity 
in this case is a function of the indicating meter sensi­
tivity and the mutual conductance of the valve employed 
and it is quite evident that under these circumstances 
appreciably higher sensitivity than that of the meter em­
ployed can be achieved. 

Several representative examples of the anode-bend 
rectifier type of V.T.V.M. are shown in Fig. 10, and a brief 
description of each follows. Although the circuits shown 
employ triode valves; this is only as a means of basic 
representation and tetrodes or pentacles may be used 
ilistead, providing that arrangements are made for feed­
ing the extra electrodes with the necessary potentials. 
The use of such valves in these cil'cuits can be definitely 
advantageous for some classes of Rervice and consider-

ably improved efficiency will result. An example of thiH 
is found in a V.T.V.M. intended especially for radio­
frequency measurements where it is desirable that the 
input capacity be kept as low as possible. 

(Continued Overleaf.) 
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~~R.M.S." Type V.T.V. Meter. 
Fig. 10 (a) is what might almost be termed a basic 

V.T.V.M. circuit, although there are simpler forms. The 
circuit illustrated is that of a meter intended for the de­
t ermination of the r.m.s. voltage of an A.C. wave. "V.T." 
indicates the valve used, which may be of almost any 
type. A medium-mu-triode with a fairly steep slope is 
preferable from a sensitivity angle, but a low·mu valve 
is preferable if high voltages are to be measured. A, B 
and C are the filament, plate and bias supply voltages 
respectively; while S, and R2 are for filament control. 

As will he seen, the me ter " M" is in series with the 
plate supply to the valve, it being placed on the negative 
side of the "B" battery to simplify the "bucking" neces­
sary in order to neutralise the effect of standing· plate 
current. R3 is provided it.s a bucking voltage control and 
is used to vary the amount of counter E.M.F. applied to 
the meter. The r esistance of this control will he such 
that it has no appreciable shunting effect on the meter, 
which will usually be an 0-500 microamp. or 0-1 mA. 
movement with a resistance of 20-100 ohms. It can quite 
easily be seen from this that even if full scale "bucking" 
of the O·l mA. meter is required and an "A" supply of only 
two volts is used this resistance must have a value of very 
close to 2,000 ohms. 

C2 is provided as an R.F. or A.C. by-pass, and should 
have a low reactance at the freg.uency of the voltage be­
ing measured. Usual values will be about 0.01 mfd. for 
R.F. and I.F. and l m· 2 mfd. for audio and low-frequ~ncy 
A.C. 

C1 and R1 are not absolutely essential and may be 
omitted from the circuit if all measurements are to be 
taken across a continuous circuit. The function of R1 is 
to see that a continuous direct current path is provided 
between the bias supply (C) and the grid of the valve. 
C1 serves to isolate any D.C. component of an A.C. volt· 
age being measured (such as the voltage developed across 
the primary of an audio transformer). It is, of course, 
not used when D.C. voltages, such as A.V.C. voltage, are 
being measured. 

When carrying out measurements across a continuous 
circuit, C1 and R1 may be omitted, as mentioned before, 
and, under these conditions the input resistance of the 
V.T.V.M. is at its highest, being that of the valve used. 
The capacitative shunt effect under these conditions is also 
very low (that of the valve input) and accurate measure­
ments may be carried out at all frequencies up to 5 or 6 
megacycles without appreciable effect on the circuit under 
measurement. 

If it is necessary to measure an R.F. or A.F. voltage 
where D.C. IS also present (as at the plate of an R.F. or A.F. 
Yalve) the isolating network will be necessary. Under 
thes e conditions "C" must p1·esent a negligible impedance 
to t~1e frequency under discussion, and to avoid unduly 
loadmg the circuit under measurement "R" must be made 
as. high as possible . Reference to earlier sections dealin,· 
With the proportioning of the grid leak and condenser of 
an A.l!". amplifier will indicate suitable values to be em­
ploy~d . for R1 and C1, although, in the interest of accur­
acy It IS advisable to make the resistance/reactance ratio 
of R1 and C1 somewhat higher than the 3 to 1 mtio re­
commended for amplifier coupling. Suitable values for 
R.F. work will be 2-3 megohms and 0.002 mfd. while for 
A.F. , a leak of the same value and a condenser of o:o2-
0.05 mfd. will do the job nicely. 

'rhe procedme for operation of the V.T.V.M. illustrated 
in Fig. 10 (a) is as follows:-

. \Vith R1 in P?sition or the grid connected direct to the 
b1as supply, adJust the bias until the meter M indicates 
th~t cut-off is nearly reached. The bucking voltage sup­
plied iJy R3 and the "A" battery should be disconnected 
f1:o,~u t he mete1: . _while this is being done. In case "cut­
ott 1~ rather thfhcult to find exactly, adjn~;t the hia.~ until 
the mt'ler indka tes t ha t a pbte current is flowing equal 

to about one-tenth of that which would tlow under ordin­
ary class "A" conditions. Theoretically, a plate cin;uit 
rectifier of this type should be operated at "cut-off" bias. 
but, due to the curvature of the tube characteristic, this 
procedure will result in undue crowding of the calibration 
at the zero end. For this reason it is better to allow some 
plate current to flow. However, this "standing" plate 
current will spoil the zero setting of the meter and it is 
necessary for it to be "bucked" out if full scale operation 
of the meter is required. R3 comes into operation here 
and, after connection, this control is carefully adjusted 
until the m eter reads exactly zero. 

Calibration. 
The instrument is now ready for calibt'ation. This may 

be done by applying an A.C. voltage (50 cycles) of known 
amplitude to the input leads of the meter. The secondary 
of a low voltage step-clown transformer with a potenti­
ometer shunted across it will do for the A.C. source and 
the applied E.M.F. may be read directly ·by means of an 
ordinary rectifier type A.C. volt meter. It will, of course, 
be necessary to adjust C1 and C2 to suit the low-frequency 
A.C. The input voltage from the transformer may now 
~Je varied by means of the potentiometer and correspond­
mg voltages and readings of the meter "M" noted. The 
adjustments of C and R3 are not to be altered after the 
initial adjustment, except for an occasional check, by 
means of R3, on the zero setting of the meter. If the 
meter (M) is fitted with an 0-100 scale the voltage input 
readings and scale indications may be arranged in the 
form of a graph. Multiplication may be arranged by either 
shunting M, or by means of a high resistance voltage 
divider across the source of supply with the input to the 
V.T.V.M. tapped into a section of known ratio to the whole. 
Great care is needed for the adoption of either of these 
systems of multiplication as, in the first case it is ob­
viously useless to shunt "l\'I" until its full scale reading 
is greater than the zero-bias plate current of the valve 
in use. Secondly, the voltage divider used for multiplica­
tion must be absolutely non-inductive and free from shunt 
capacity in any form. Carried out carefully, however, 
the system is quite effective and enables quite high volt­
ages to be measured with a V.T.V.M. of only low scale 
reading in itself. 

The operation of this type of meter hinges on the fact 
that the positive half-cycles of the applied R.F. or A.C. 
signal neutralise portion of the bias, thus allowing the 
plate current of the tube to increase. The effective scale 
range of any r.m.s. type V.T.V.M. is approximately 0.7 
of the applied bias voltage. In other words, if 10 volts 
bias is applied to the tube to reduce the plate current 
to nearly zero, it will require 7 volts of applied signal to 
make the meter read full scale (assuming, of course, that 
the meter used has a full-scale deflection equal to the 
zero bias plate current of the tube in use). Greater 
sensitivity may be obtained by using a meter with a scale 
deflection which is only a fraction of the zero-bias plate 
ctinent. Under these circumstances the full-scale volt­
age reading will be reduced somewhere near proportion­
ately. 

A calibration canied out on A.C., as detailed above, will 
hold for all frequencies from the calibration frequency up 
to two or three megacycles with very little error. A con­
stant check on the zero setting and "B" supply voltage 
is essential, however, as any variation of either of these 
will obviously alter the adjustment of the entire instru­
ment. 

HPeak" Type V.T.V. Meter. 
An altemative type of V.T.V.M. is illustrated in Fig. 10 

(b). This circuit is for a "peak" reading· voltmeter of the 
"slide-back" type. Most of the remarks passed with re­
lation to the. r.m.s. type of Fig. 10 (a) still hold here 
but it will be noted that t here are two essential point~ 
of difference. The first of these is that no provision is 
m;Hl~e for hnr•ldng- vol(ug·.., nn i. ht• JnPtPr an<l (lw 81-'<'0JHl 

(Continued on Page 210.) 
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PEAK VOLTMETERS (Continued.) 
that provisiOn is made for variation of the !Jias supply. 
A meter (V J is also provided to enable accurate deter­
mination of the bias voltage to !Je obtained. The con­
denser C3 is merely an R.F. by-pass for the volt meter. 

The preliminary adjustment of this instrument is similar 
to that of the previous job, in that the bias is regulated 
until plate current cut-off is nearly reached. The meter 
setting is left as it is and the bias voltmeter reading care­
fully noted . Application of a signal to the input terminals 
will result in the meter "M" swinging over further on 
the scale, an(l the bias potentiometer "P" is now adjusted 
until the reading on "M" returns to its original setting. 
'rhe voltage indication on "V" is again noted, and the 
difference between the new bias reading and the original 
is equal to the peak voltage of the applied signal. In 
practice "V" is usually arranged so that it only reads 
the increase of bias necessary to neutralise the effec t of 
the a:pplied signal. By this means, direct voltage calibra­
tions are obtained and no calculation is necessary. 

((Reflex" Type V.T.V. Meter. 
Another type of V.T.V.M. is shown in Fig. 10 (c) . This 

is known as a "reflex" voltmeter, and in the form shown is 
suitable for reading r.m.s. volts on any A.C. wave. Basic­
ally, the circuit is identical with Fig. 10 (a) the only dif­
ference being the inclusion of a resistance (R4) in series 
with the return leads of the "B" and "C" supplies. The 
operation of this resistor is somewhat similar to that a 
self-!Jiafl resistor and its function is the same, that is, to 
regula1:e the bias applied to the valve. When the bias is 
adjusted to nearly cut-off point, very little current flows 
through R4 and very little voltage is dropped across it. 
Consequently the bias applied to the valve is very nearly 
tha t of the bias battery alone. With the application of a 
signal to the valve the plate current rises, and with it, 
the voltage drop across R4. As a result, more bias is 
applied to the valve and some of the effect of the signal 
is neutralised. The net plate current increase is there­
fore smaller than it would be if R4 were not present, so 
that a smaller· meter indication is obtained for a given 
applied volta'ge . The range of the instrument is thus 
extended considerably and very effective multiplication 
of the meter scale is obtained. The amount of multiplica­
tion is obviously controlled by the value of R4, as the 
larger this is , the larger the voltage drop for a given 
current increase. A common arrangement is to shunt 
R4 !Jy a switch. The circuit then becomes that of 10 (a) 
when th e switch is closed and sensitivity is at a maximum. 
Usual values for R4 are between 10,000 and 200,000 ohms. 

((Bridge" V.T.V.M. Circuits. 
All of the circuits so far detailed are dependent upon 

the constancy of the power supply for the pennanenc·y of 
their calibration. Figure 10 (d) shows one method which 
may be used for partly overcoming this difficulty. Care­
ful analysis of the circuit will show that the plate resis t­
ance of the valve, R3 , R4 and R5 are arranged in the form 
of a bridge, with the meter M in the usual indicating· posi­
tion fo r a bridge. R3 is given a value equal to the plate 
resistance of the valve with the bias voltage close to 
cut-off point. R4 and R5 are given practically any ·value 
as long as they are equal, and too much load is not placed 
on the "B" supply. Under these conditions, balance of 
the bridge (M indicating zero current) may be reached 
by a slight adjustment of the bias. Application of a signal 
to the grid of the valve will cause its plate resistance to 
change; the bridge will be thrown out of balance and 
" M" will show a reading. Calibration may be carried 
out in the same manner as outlined previously for the 
V.'l' .V. lVI. of Fig. 10 (a). The advantage of this system 
is that small variations of the "B" supply voltage have 
no effect on the setting of M and do not affect the cali­
bration. This, as will be r ememlleretl . is a conmwu 
characteristic of all bridge 1 ype m easuring devices, and 

proves very useful in the operation of drcuits such a s 
this.· The full-scale nitii1g ot' the meter is a 1i1atter for 
experiment, but it will usually he found that a rating of 
about one-fifth of the zero bia s plate current of the valve 
will be necessary. 

A further advantage of the bridge V.'l'.V.l\11. circuit is 
that no bucking potential for the meter is required. This 
is evident from the details given a!Jove, as true !Jalance 
of the bridge is only reached when no current is passing 
through the meter. 

Another !Jridge type V.'f.V.M. circuit is shown in Fig. 10 
(e) . Quite a number of changes are evident here, the 
most outstandi-ng being that one resistance leg of the 
bridge is replaced by another valve (V.T.B.) . Common 
A, B and C supplies are used for the "balance" and rec­
tifier valves, so that, to all intents and purposes, the meter 
calibration is independent of variations of any of these 
·(within reasonable limits, of course ). C3 is a by-pass 
condenser across the common bias supply and R3, R4, 
make llP the two remaining anus of the !Jridge. The 
value of these two resistors may be anything from half 
t he plate resistance of the valves (with bias near cut-off) 
to about twice the plate resistance. In practice, balance 
is obtained by connecting R3 and R4 to the two ends of 
a small potentiometer (having only a small fraction of 
the resistance of the two resistance arms) and connect­
ing the "B" supply to the slider. This is necessary, in 
order to compensate for slight differences in the two 
valves. Alternatively, separate bias batteries may be 
used for the two valves and balance obtained by a slight 
variation of the bias applied to V.T.B. As R3 and R4 are 
equal, balance will be obtained as soon as the two valves 
are matched. Variations in plate, filament or bias supply 
will affect both valves equally, so that balance is always 
obtained, unless a signal is applied to the grid of V.T. 
Under these circumstances the operation of the circuit is 
the same as that of 10 (d). This type of circuit is par­
ticularly suitable for use on A.C. when small fluctuations 
of line voltage are constantly taking place. 

Both of these bridge circuits, as depicted, are suitable 
for r .m .s. readings. "Peak" voltage readings may be ob­
tained on 10 (d) by, adding· a potentiomete1· and voltmeter 
as in 10 (b) . If this is done it is preferable to use a 
centre-zero type meter for " M" as it is then much easier 
to note the true balance point and to return to it. 

Separate bias supply will be essential in 10 (e) if peak 
readings are required; the bias on V.'f.B. being naturally 
left at the value required for balance, slide-back operations 
bein g carried out on V.T . only .. 

~(Goose-Neck" V.T.V. Meters. 
'fhe use of "goose-neck" or extension-type V.T. volt­

meters is becoming increasingly popular, especially for 
.radio 1·eceiver . measurements. -

This type of V.T.V.M. b fundamentally the same as any 
other thermionic recti@ r type 'voltmeter and may · take 
any of the forms illustrated in Figs. 10 {a) to 10 (e). 
The only point of diffe1·e~1ce is in the physical arrangement 
of the components and the "goose-neck" instrument gets 
its name from the fact that the "rectifier" valve is mount­
ed at the end of a flexible extension of some kind. This 
extension may be of the flexible tube variety or may he 
merely a shielded bundle of wiree. 

The instrument is wired up in exactly the same man­
ner a3 a complete assembly of t he required type, the 
leads for the "rectifier" valve being taken to the socket 
through the flexible extension tube or cable. The in­
dicating meter, plate, circuit ' components, and power sup­
plies are housed in any convenient container. 

Tli.e advantage of this system is, of course, that the grid 
connection Of the "rectifier" valve may be connected direct 
(or through a.n isolating condenser if necessary) to the 
circuit point where it is desired to take measurements. 
The wiring r equired fot· the input circuit of the V.T.V.M. 

'\ 
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is therefore at an absolute minimum and losses are re­
duced accordingly, a great advantage (and in some cases, 
a necessity) when R.F. measurements are being made. 

Several popular commercial instruments of this type 
use a "metal" R.F. pentode (type 6J7) as the "rectifier" 
valve and thus have the grid contact in a convenient 
position for connection to the circuit under measurement. 

6E5 As Indicator. 
The versatile 6E5 (magic eye) tuning indicator may be 

used n.s an extremely sensitive and accurate indicating 
"meter" in V.T.V.M. circuits of the. "peak reading" or 
"slide-back" type. 

Refe,·ence to preceding paragraphs dealing with instru­
ments of this type will show that the meter merely serves 

· as a referenc to indicate when the bias has been adjusted 
to exactly the same value as the peak potential of the 
signal ; in other words, when the plate cunent has been 
return•Jd to its no-signal value. 

It follows from this that .any device which will perform: 
this function visually will be satisfactory, providing it is 
sensitive enough to respond to smail variations. 

The 6.1<J5 is a voltage-operated device, and !Jefore this 
can be used as an indicator it. is necessary to convert the 
current fluctuations in the plate circuit of the rectifier 
valve into voltage variations. This can .be effected quite 
simply hy replacing the meter by a resistor. 

If a 6E5 is then wired up in a conventional circuit 
anangement and sufficient bias applied to its grid to just 
close the pattern, it follows that small variations of the 
6E5 bias will be readily discerni!Jle. These changes can 
be effected by connecting the resistor in the plate circuit 
of the V.T.V.M. rectifier in series with the bias supply to 
the 6E5. If this connection is so arranged that potentials 
developed across the V.T.V.M. plate circuit resistor are 
in opposition to the GE5 bias supply, the pattern on the 
6E5 will open when a signal is applied to the V.T.V.M. 
Adjustment of the "slide-bll,ck" potentiometer on the 
V.T.V.M. will then result in closure of the 6E5 pattern 
in the same manner as the plate c ircuit meter indicatiori 
returns to zero if a meter is used. 

The a!Jove notes on .vacuum-tube voltmeters by nr> 
means cov~r the complete subject hut will serve to de­
monstrate the principles upon which the operation of 
these instruments are based. 

CATHODE-RAY OSCILLOG:RAPH 
• 

Fundamental Principles 
T HE cathode-ray oscillograph .is an extremely versa­

tile_ instrument_ w~ich can be · adapted to a wide 
vanety of appl1cat1ons. A few of the more import­

ant are the study of wave shapes and transients, measure­
ment of modulation and peak voltages, adjustment of 
radio receivers, comparison of fre_quencies, and the i n, 
dicatior. of balance in bridge circui~s. These notes are 
n~t intended as a complete treatment of the subject, but 
Will serve as a guide to the general handling and func­
tioning of cathode-ray · equipment. 

A "fundamental" oscillograph circuit (employing the 
Ratliotron 906) is shown in Fig. 11. The electrode voltages 
are obtained from a bleeder circuit connected across the 
high-voltage supply. A !Jieeder current of one or two 
milliamperes is usually satisfactory; considerably larger 
values may require the use of more filtering than that 
provided by a single condenser shunted across the D.C. 
supply. With small bleeder currents, a single condenser 
filter is usually adequate. Variable D.C. voltages for the 
control electrode and for anode No. 1 can be obtained 
from potentiometers in the bleeder circuit. Some cathode­
ray tube types have an additional accelerating electrode; 
the D.C. voltage for this electrode can be taken from an­
other fixed tap on the voltage divider. 

. Focusing of the fluorescent spot produced by the beam 
1s controlled by adjustment of the ratio of the voltages 
an anodes No. 2 and No. 1. 'l'he focusing is ordinarily 
accomplished by adjustment of the No. 1 anode voltage. 

Regulation ?f _spot size and intensity cati be accomplish-
ed by the vanatwn of No. 2 anode current and/ or voltage. 
The current to anode No. 2 may be increased by reducing 
the bias voltage applied to the control electrode (grid No. 
1). An increase in the No. 2 anode current increases the 
size and intensity of the spot. An ilicrease in the volta"·e 
applied to anode No. 2 increases the .speed of the electro1~s, 
which increases spot intensity a.tid decreases spot size. 
·when any of these adjustments 'are made, consideration 
:;honltl be given to the limiting; voltage and power ratings 

~.to~.!: •• 
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ENTER THROUGH B"~E . 

NOT[ 2' .PL"TES 02 "NO 1?4 "RE CONN!:CTED WITHIN 
THE TUBE TO "NODE N~2 

Fig. II. 

shqwn in the tabulated data which is available for eaeh 
tube type. 

In applications involving extt~emely accurate measure­
ments, the No. 2 anode current should be reclueed to the 
minjmum value consistent with the desired brilliance of 
pattern. ·where great ·brilliance fs an important considera­
t.imi, the No. 2 anode voltage iilay he inc~reasf'tl to ·nw 

(Continued Overleaf.) 
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Fundamental Principles (Continued.) 
maximum rated value. This procedure, however, is not 
always desirable since the greater electron speed causes 
reduced deflection sensitivity. 

It is important to note that a beam producing a high­
intensity spot will burn the fluorescent screen if the spot 
is allowed to remain stationary. Such operation may even 
cause excessive heating of the glass with resultant punc­
ture. 'l'o prevent this possibility, it is recommended that 
the beam be kept in motion; it is desirable to apply volt­
age or current to the deflecting system before the electron 
stream is permitted to flow. Ordinarily, the brilliancy of 
the spot is kept low by means of the control-grid voltage, 
except for periods of use when higher brilliancy is r e­
quired. The spot may also be prevented from burning 
the screen by removal of the voltage from anode No. 2. 

Deflection of the electron beam may he accomplished 
J)y electro-static or electromagnetic means, or by a com­
bination of both. In practice, one deflecting field is con­
trolled by the phenomena under observation; the other 
may then be used to provide a suitable time sweep. The 
latter field serves to spread the tracing across the viewing 

· screen. 
Time-sweep circuits are of various types. The choice 

of circuit depends upo11 the type of phenomena under 
observation as well as upon the type of cathode-ray tube 
used. For recurrent phenomena, a periodic sweep with a 
repetition frequency adjustable to a simple multiple re­
lation with the frequency of the phenomena is generally 
employed. l<~or transient phenomena, a single sweep of 
the electron beam across the screen is ordinarily desir­
able ; the starting of this sweep is essentially coincident 
with the starting of the transient and can and may be 
controlled manually, or automatically by electrical circuits 
depending upon the application. 

A means of synchronising the time-sweep frequency 
with the frequency of recurrent phenomena is necessary 
if a stationary pattern is desil·ed. A mechanically-controlle~ 
sweep can be used when it is desired to synchronise the 
sweep with the movement of some mechanical device. 
such as a rotating condenser. 

A sweep which is linear with respect to time (displace­
ment proportional to time) is generally most useful. For 
some applications, it may be desirable or more convenient 
to use a non-linear sweep~ this may lle sinusoidal. logar­
itlunic, or of some other relation with respect to time. 
The sweep can control the electron beam either electro­
magnetically or electrostatically, depending upon the type 
of cathode-ray tube used. One convenient method of 
obtaining a non-linear time sweep which is suitable for 
some applications employs an A.C. voltage of the desired 
peak value, obfainecl from the power line preferably by 
means of a separate transformer winding so as to isolate 
the control voltage. 

A different- method of timing involves the use of a re­
cording film moving at a constant speed, or a system of 
mirrors rotating at a uniform velocity. Cathode-ray tubes 
such as the 907 and 908, which have a short-persistence 
(No. 5 phosphor) screen, are especially designed for use 
with these latter timing· systems. Blurring of the trace 
does not occur because of the extremely short after-glow 
or phosphorescence of the No. 5 screen. 

A photographic record of many types of phenomena 
can be made if desired. Such records may be helpful in 
the study of phenomena and are sometimes necessary for 
wave-analysis work. 

Sweep-Circuit Oscillators. 
As pointed out previously, it is usually necessary to 

employ some form of sweep or time base circuit in con­
junction with the cathode-ray tube in order to obtain a 
vlot of the magnitude of any A .C. wave with resped to 
time. 

The mo~l usual form of time·ht~:;e circuit con:;i:;t:; uf 
a tuneable os<.:illator delivering a vollage of "saw-tooth" 
wave form. A "saw-tooth" wave-form is desirable because 
the deflection representilig time must s-tart at some pre­
detenninecl point on the fluorescent screen of the cathode­
ray tube, travel across the screen at a uniform rate, and 
return to begin a new cycle. Since the return period of 
the beam is not of special interest, is usually non-uniform 
and superimposes a second and interfering wave-form on 
the screen, it should be made as small a proportion of 
the total sweep-cycle as possible. A return sweep having 
a relatively short duration makes an almost invisible trace 
on the viewing screen of a cathode-ray tube. It is an 
aclclitionaJ convenience to have the sweep-cycle synchron­
ised with the wave-form under observation. 

These requirements may he satisfied by a gas-triode 
operating in a "relaxation" oscillator circuit, or by a 
special type of "trigger discharg-e"' hard-valve oscillator 
cireuit. The latter is most desirable for work where a 
wide-range of frequencies must be covered. hut for normal . 
work (up to about 20,00Q cycles) the "relaxation" oscil­
lator circuit is entirely satisfactory. Suitable "gas tri­
odes" for this class of service are the Radiotron 885 and 
the Philips 4686. 

SIMPLE SWEEP"CIRCUIT OSCILLATOR 
WITH CURRENT -LIM11'1NG RESISTOR 

Fig. 12. 

A " basic" sweep-circuit oscillator, using the Racliotron 
885, is shown in Fig. 12. Condenser (C) is charged by 
battery (B) through resistance (R). The grid-bias volt­
age (Ec) prevents cunent flow through the tube until 
the voltage across the condenser and "plate circuit reaches 
the breakdown value, where the plate-cathode conduc­
tivity of the valve becomes high. At this point, the con­
denser discharges through the tube and loses its potentiaL 
As soon as the condenser voltage drops below the ionisa­
tion potential of the tube, the negative grid attracts any 
positive ions to itself and drives any electrons to the other 
tube elements. thus de-ionizing the space between cathode 
and plate. During the de-ionization period, the discharge 
current ceases to flow, the grid resumes control, and the 
condenser starts to recharge for a new cycle. 

Cathode-Ray Curve-Tracing Apparatus for 
Aligning Tuned Circuits. 

Curve-tracing devices for showing the resonance curves 
of the intermediate- or radio-frequency stages of broadcast 
receivers have been developed and a few words concern­
ing their application should be of interest. The curve 
tracer is particularly useful where the R.F. (or I.F.) 
coupling is such that a double-peaked or a fiat-topped 
resonance curve is obtained, since the actual shape or 
the curve is difficult to determine unless a plot of the 
curve can be examined. Such a plot is , of course, con­
stantly before the aligner when "visual" equipment is 

-used, so that the eff-'lct ·of coupling or tuning· acljustmentR 
can be· observed during the adjustment process. Some of 
the advantages of a cathode-ray curve tracer are: 

1. The trace is brilliant. 
2. Overload does not damage the. apparatus, !Jut met·ely 

causes the beam to deflect off the screen. 
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3. The apparatus can he made portable. 
A resonance curve is a plot of the voltage output of a 

tuned stage for a given frequency band. To obtain this 
curve, it is necessary to have a voltage source, and to 
have a source of variable frequency covering a range 
which extends above and below the resonant frequency. 
The frequency variation (to sweep across the frequency 
range of the tuned circuit) can be accomplished manually 
by hand manipulation of a condenser, or it can be speeded 
up by means of a motor. Electronic means of frequency 
sweeping haYe also been developed . The fluctuating out­
put voltage of the stage is then amplified, rectified, and 
again amplified, and finally applied to one set of deflecting 
plates of a cathode-ray tube. The other set of deflecting 
plates is supplied with the sweep-frequency voltage. A 
block schematic of the apparatus used is shown in Fig. 13. 
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CATHODE-RAY TUBE 
TERMINOLOGY 

T HIS material is abstracted and adapted from a paper 
entitled "Cathode-Ray Tube Terminology," by T. B. 
Perkins (Research and Development Laboratory, 

R.C.A. Radiotron Division, R.C.A. Manufacturing Company, 
Inc.) The complete paper appeared in the "Proceedings 
of the Institute of Radio Engineers" (U.S.A.). 

Apparent Line Width: The apparent line width (visible 
or recorded width of moving spot) can be different from 
the apparent spot size of the stationary spot because 
screen luminescence is dependent upon the duration of 
excitation. 

Apparent Spot Size, Apparent Spot Diameter: ·when the 
spot size is measured visually or from a photographic 
record. the resultant spot size is not necessarily the true 
spot size; therefore, the terms "apparent spot size" and 
"apparent spot diameter" should he used in such cases. 

Beam Current: The current in the electron beam at the 
screen, usually measured in microamperes. 

Beam Voltage: The instanteous voltage of the electron 
beam at any point; usually J"eferrecl to as the voltage of 
the beain at the point of deflection, where the beam volt· 
ag-e is substantially the same as the second anode voltage. 

Candlepower-Distribution Characteristic: The relation 
which, when plotted, is invariably represented by a polar 
curve illustrating the luminous intensity of a cathode-ray 
tube in a plane of the tube axis and with the screen at 
the orig-in. This characteristic shows how the candle­
power of a luminescent scrPen varieR when the screen is 
viewed at diffenmt angles. 

~.;;;.::. 

Deflection Sensitivity, Electrostatic: Tho nd io o[ I h" 
<!i:;tanee whkh the electron beam mo;-es across the scn~en 
to th8 change in potential difference between the deflec­
tion plates; this is usually expressed in millimetres per 
volt. The sensitivity varies inversely with the beam volt­
age_ at the point of deflection. 

Deflection Sensitivity, Magn.etic: The ratio of the dis­
tance which the electron beam moves across the screen 
to the change in the flux density producing the motion. 
The sensitivity may be expressed in millimetres per gauss, 
but clue to the difficulty in the determination of flux den­
sity, it is often more practical to express the sensitivity 
in millimetres per ampere-turn, or simply in milliametres 
per ampere. It varies inversely as the square root of the 
heam voltage at the point of deflection. 

Defocus: A term used to describe a spot which is not 
optimum with respect to shape and size. 

Efficiency, Gun-Current: The ratio of the heam current 
to the current which leaves the cathode. This ratio, mul­
tiplied by 100, gives the gun-current efficiency in per cent. 

Efficiency, Screen Actinic: The measure of the ability 
of a viewing· screen to convert the electrical energy of 
the electron beam; to radiation which affects a certain 
photographic surface. This term should be expressed in 
microwatts per watt, but is often expressed for ease of 
measurement in terms of actinic power per watt relative 
to a screen of well-known characteristics. 

Efficiency, Screen Luminous: The measure of the ability 
of a viewing screen to produce vi.sible radiation from the 
electrical energy of the electron beam. The efficiency 
should be measured in lumens per watt. For convenience 
of measurement, however, it is usually expressed in candle­
power per watt, hecanse candlepower is a measure of the 
lmninous flux per unit solid angle in a given direction 
and can be converted to lumens where the cancllepower­
clistribution characteristic of the screen is known. It is 
usual practice to measure candlepower in the direction 
normal to the screen. 

Efficiency, Screen Radiant: The measure of the ability 
of a viewing screen to produce luminescence from the 
electrical energy of the electron beam. The efficiency 
should be expressed in microwatts per watt, but due to 
the difficulty of making absolute measurements is more 
often expressed in radiant energy per watt relative to 
some screen of well-known characteristics. 

Fluorescence: The luminescence emitted by a phosphor 
during excitation. As applied to a cathode-ray tube, this 
term refers to the radiation emitted by the viewing screen 
during the period of beam excitation. 

Line Width: The true width of the moving spot measur­
ed at right angles to its direction of motion. 

Luminescence: The term describing all forms of visible 
and near visible radiation which depart widely from the 
black-body radiation law. It can be divided according to 
the means of excitation into many classes, such as: Can­
doluminescence-the luminescence of incandescent solids; 
photoluminescence-the luminescence created by exposurp 
to radiation: chemiluminescence-the luminescence creat­
ed by chemical reactions; electro-luminescence-the 
luminescence given off by ionized gas; bio-luminescence­
the luminescence emitted by living organisms; tribolumin­
escence-the luminescence created by the disruption of 
crystals; crystalloluminescence-the luminescence excited 
by emissions from radioactive materials; galvanolumin­
escence-the luminescence phenomena observed at elec­
trodes during some electrolyses; cathoclolumineBcence­
the luminescence produced by the impact of electrons, etc. 
In cathode-ray tubes, cathodeluminescence is principally 
involve; therefore, the luminescence of the screen is that 
radiation which is produced by the impact of the electron 
beam. 

Luminescent Spot: The spot foqned on the screen of a 
cathode-ray tube at the impact point of the focused elec­
tron heam. 

(Continued Overleaf.) 
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Pattern distortion: When the electron beam is moved hy 
changing fields, a pattern is formed on the screen; .t:he 
waveform of the spot movement will be identical with 
the resultant waveforms of the electrical phenomena pro­
ducing these fields unless there is pattern distortion pre­
sent. This distortion takes many forms, such as: Ampli­
tude, frequency, phase, brightness, persistence, spot size, 
etc. 

Persistence Characteristic : The relation showing the 
brilliance of light emitted by a cathode-ray tube screen 
as a function of time after excitation. This characteristic 
is generally showri in a curve where relative brilliance 
as the ordinate is plotted on a logarithmic scale against 
time on a linear scale. "Relative hrilli imce" is used to 
denote luminous intensity per unit area evaluated in 
arhitary units. 

Phosphor: The solid material in the screen which pro­
duces luminescence when excited by the electron beam. 

Phosphorescence: The luminescence emitted after ex­
citation. As applied to a cathode-ray tube, this term re­
fers to the radiation which persists after the electron­
beam excitation has ceased. 

Special Characteristic: The relation between the radiant 
energy per eh;ment of wavelength and each wavelength 
of the spectrum. It is generally shown in a curve plotted 
with relative radiant energy against wavelength in ang­
stroms, microns, or miilimicrons. "Relative radiant 
energy" is expressed in arbitrary units of radiant energy_ 

Spectral Characteristic, Actinic: The relation 1Jetwem·1 
tho energy per element of wavelength which affects a ·cer­
tain photographic surface, and each wavelength of the 
spectrum. This is· generally shown in a curve plotted 
with relative act inic energy against wavelengths in ang­
stroms, microns, or millimicrons. ·"Relative actinic • 
energy" is obtained by multiplying the relative radiant 
energy value (taken front the screen's spectral charac­
teristic) for each wavelength by the relative sensitivity 
of a given photographic surface at that wavelength. 

Spectral Characteristic, Visual: The relation between the 
luminous energy per element of wavelength and each wave­
length ot' the spectrum. It is generally shown in a curve 
plotted with relative luminous energy against wavelength 
in angstroms, microns, or millimicrons. "Relative lumin­
ous energy" is obtained by multiplying the relative radiant 
energy values (taken from the screen's spectral charac­
teristic) for each wavelength by the relative response of 
the, eye at that wavelength. 

Spot Diameter: The term used to express the true size 
of a round spot. 

Spot Distortion: A te~m used to describe the condition 
of a spot which is not optimum with regard to shape. 

Spot Size: The true dimension -or dimensions of the 
spot. Spot size may be measured under various concli­
tions, and is commonly designated by such names as "spot 
diameter" or "line width." ·when the spot is stationary 
its size can be measured in any direction, hut is usually 
determined by its dimensions along the longest and 
shortest axes. 
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THE DESIGN AND CONSTRUCTION 
OF A 

CATHODE~RAY OSCILLOGRAPH 

I N order to further demonstrate the principles upon which the cathode­
ray oscillograph operates, a practical a~pl ication of these principles is 
given in the following notes, which describe the design and construction 

of a simplified oscillograph unit using the recently-introduced 913 type 
cathode-ray tube. This design is quite practical and will serve as an excel· 
lent guide to the technician who wishes to possess himself of a most useful 
addition tohis range of testing equipment. 

The. subject matter and diagrams which are presented in these notes 
are reprinted from the April and May, 1937, issues of "Radio Review of 
Australia" (Volumne V, Nos. 4 and 5). 

The circuit arrangement of the com­
plete oscillograph is shown in Fig. 1. 
Inspection of this will show that the 
instrument embodies most of the 
features found in the larger commer­
cial instruments which are available, 
so that, actually the only respect in 
which it differs from units using a 
three-inch (or larger) tube is in the 
size of pattern available. Experience 
shows that, for all normal appl ica­
tions the one-Inch pattern on the 
screen of the 913 is quite large enough 
to provide an accurate indication, so 
no qualms need be entertained on 
that score. 

Design of the Instrument. 
Apart from the basic circuit for 

operation of the 913 (power supply 
and :pattern co,ntrol .arrangements) 
the oscillograph contains:-

(1) A linear time-sweep oscillator; 

(2) An amplifier for (1), which is 
also capable of being used to 
amplify any required "hori­
zontal" deflection voltage. 

(3) Means for synchronising the 
output of (1) with the voltage 
under examination. 

( 4) An amplifier for increasing the 
voltage of any signal it is de­
sired to apply to the "vertical" 
deflection plates for examina­
tion. 

These four functions enable the in­
strument to be used for almost any 
of the measurements or observations 
possible with the most elaborate of 
cathode-ray equipment. 

So that the functioning of the in­
strument may be properly understood 
and that the operator may have an 
intelligent appreciation. of its prin­
ciples, we wlll now describe the vari­
ous functions of the instrument, as 
outlined above. 

Power Supply and Pattern Control. 
The power supply of the instrument 

a·s can l:ie seen from Fig. 1, uses two 
type 80 rectifiers in conjunction with 
a multiple-winding transformer. 

The specifications of the power 
transformer can be followed fairly 
well from the circuit diagram, but to 
prevent any errol's in this respect, 
they are as follows:-

Primary: To suit mains voltage in 
particular district. 

H.T. Secondary: 'l'o deliver 350 
volts r.m.s. on each side of centre­
tap, when the rectifiers are delivering 
a total load of about 25 mA. 

L.T. Secondaries: Two 5-volt, 2 amp. 
(one C.T.); two 6.3-volt, 1 amp. (one 
C.T.); one 2.5-volt, 1.5 amp., C.T. 

The insulation between each of 
these windings should be capable of 
withstanding a peak voltage of at 
least 500 volts. 

The "full-wave connected" 80 is 
used to supply approximately 450 
volts above ground for the 885 (sweep 
oscillator) and 6C6 amplifiers. A 
tapping approximately 100 volts above 
ground is also taken from the divider 
network associated with this rectifier, 
for the "pattern shift" controls. This 
circuit is filtered by means of the 
choke "L" and the electrolytic con­
densers, C9 anfl C10. 

As it is desirable that a "grounded" 
reference point be available for apply· 
ing deflection voltages to any cath­
ode-ray tube, it is standard practice 
to earth the high-voltage anode of 
these tubes and teed the various elec­
trodes from a power sup.ply below 
earth potential. 

'!'he 913 has been designed to suit 
this practice and, as a result, anode 
No. 2, together with deflection plates 
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D2 and D4 (one from each pail·), has 
been connected to the metal shell of 
the tube. This provides the earthed 
reference point which is connected to 
terminal "G" on the right-hand side 
of th·e circuit diagram. (In practice, 
two "G" terminals will be fitted, one 
for each deftection terminal.) 

It is therefore necessary to provide 
a potential of about 450 volts below 
ground for feeding the various elec­
trodes of the 913. This ia done in 
the circuit under discussion by means 
of the second type 80 rectifier, which 
is operated in a ·half-wave rectifier 
circuit from one half of the power 
transformer H.T. secondary. Filter­
ing is provided by the electrolytic con­
denser, C22, and it is well to remem­
ber that the positive terminal of this 
is earthed. This means that the can, 
or negative electrode. is a full 450 
volts "hot" and should be insulated 
accordingly. 

The voltage output from this half­
wave rectifier is developed across the 
divider system, made up by fixed re­
sistors R18, R20 and R21, and poten­
tiometers R17 and R19. 

The junction of R20 and R21 pro­
vides a tapping about 100 volts nega­
tive for the "pattern shift" controls 
(R27 and R28) and, as the other end 
of these is connected to the 100 volts 
positive tapping on the "above 
ground" divider, it can be seen that 
"bias" ranging from minus 100 volts 
to "plus" 100 volts can be applied to 
the vertical and horizontal deflection 
plates through the resistors R15 and 
R16, respectively. Normally, the 
"pattern-shift" controls are left in an 
intermediate position, but their use 
is necessary should an external D.C. 
potential be applied to the deflecting 
plates. Under these circumstances 
the pattern will be thrown "of't'-

(Contlnued on Page 217.) 
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Oscillograph Circuit -using 913 Tube 
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CONDENSERS. 
Cl-Stray wiring capacity. 
C2-0.0008 mfd., 500-volt. 
C3-0.002 mfd., 500-volt. 
C4-0.005 mfd., 500-volt. 
C5-0.015 mfd., 500-volt. 
C6-0.05 mfd., 500-volt. 
C7-0.1 mfd., 500-volt. 
CS-0.25 mfd., 500-volt. 
C9, C10, C22-8 mfd., 475-volt 

(electro). 
Cll, C1G, C17-0.25 mfd., 250-volt. 
C12-25 mfd., 25-volt (electro.) 
C13-25mmfd., 500-volt. 
C14, C21-0.5 mfd., 500-volt. 
C15, C18-0.003 mfd., low voltage. 
C19, C20-0.25 mfd., 500-volt. 

RESISTORS-
R1-250,000 ohms potentiometer. 

Synchronising voltage control. 
R5-1 megohm potentiometer. 

Sweep frequency vernier con­
trol. 

R 7-500,000 ohms potentiometer. 
Horizontal ("X") amplifier con-
trol. · 

R12-500,000 ohms potentiometer. 
Vertical ("Y") amplifier con­
trol. 

-t-6·5V £KTc 
SWEEP 
i\MPL-

R27-500,000 ohms potentiometer. 

"• 

Horizontal · ("X") pattern shift. 
R28-500,000 ohms potentiometer_ 

Vertical ("Y") pattern shift. 
R17-15,000 ohms potentiometer. 

Spot intensity _ control. 
R19-25,000 ohms potentiometer. 

Spot focus control. 
R2-25,000 ohms, 0.5 watt. 
R3-500 ohms, 0.5 watt. 
R4-250,000 ohms, 1 watt. 
R6-1 megohm, 0.5 watt. 
R8, Rll-1,000 ohn1s, 0.5 watt. 
R9, R10-200,000 ohms, 0.5 watt. 
R13, R14-100,000 ohms, 1 watt. 
R15, R16-2 megohms, 1 watt. 
R18-15,000 ohms, 0.5 watt. 
R20-50,000 ohms, 1 watt. 
R21-40,000 ohms, 1 watt. 
R22, R23-30,000 ohms, 1 watt. 
R25-1,500 ohms, 0.5 watt (see text) 
R24, R26-25,000 ohms, 1 watt. 
R29-5 megohms, 1 watt. 

SW ITCHES. 
S1-3 position rotary. 

Synchronising voltage selector. 
S2- 3 position rotary. 

Horlwntal ("X") sweep selec­
tor. 

R,o 
DIRECT ·x· 

~OI!IZ. 
55 
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VERT. 

! I 'Y" 
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/>.MP 
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S3-8 position rotary. 
Sweep frequency band selector. 

S4-D.P.D.T. toggle. 
Vertical ("Y") input selector. 

S5-S.P.D.T. toggle. 
Horizontal ("X") input selector. 

SUNDRY COMPONENTS. 
1-Power transformer (see text.) 
1-30 henry, 20 mA. filter choke. 
!-Ceramic octal socket for 913. 
2-4-pin "UX" sockets for 80 recti · 

tiers. 
2-6-pin so~kets for GCG amplifiers. 
1-5-pin "UY" socket for 885. 
2-Valve shields for GC6 ampli-

fiers. 
2-Grid clips for 6C6 amplifiel's . 

11-Knobs for controls. 
8-Insulated terminals. 
1-Chassis and panel (see text). 
1-Box to house instrument (see 

text). 
1- Light shield for 913 (see text). 

VALVES. 
1-Radiotron 913, C-R tube. 
1-Type 885, gas triode. 
2-Type 6C6, pentode amplifiers_ 
2~Type 80, rectifierR. 
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centre" and re-centreing by means of 
the "pattern-shift" controls is called 
for. 

The potentiometer R17 acts as bias 
control for the grid of the !H3. This 
eontrols the number of electrons en­
tering the anode structure (or "gun") 
of the tube and so regulates the in­
tensity of the spot on the screen. The 
voltage variation obtainable by means 
of this control is from zero (with re­
lation to the cathode) to minus 45 
volts . 

Potentiometer R19 provides the 
focussing potential to anode No. 1 ~f 
the 913. The range of this control IS 

from approximately 45 volts to 120 
volts positive (with relation to th: 
r;athode.) By means of this the defim­
tion of the spot on the screen_ of the 
913 may be regulated from a pm-point 
to a decided "blur." 

Actually, the above portions of the 
circuit are all that are necess_ary _to 
operate the 913 as a modulatwn m­
dicator in a transmitter or as any ty~e 
of indicator where adequate an~ smt­
a"hle deflection voltages are available. 

For normal radio design and ser­
vice applications, however, some 
basis of reference (such as a linear 
time-sweep) will be necessary, to­
gether with means for amplifying the 
relatively small potentials enc_ountered 
factors, the accessory functi?ns pre­
viously outlined have been mcluded 
in radio receivers. Because of these 
in the complete design. 

These will now hf\ rlAta.ilAo. 

Linear Time-Sweep. 
A saw-tooth wave-form voltage 

which increases linearly with time 
is developed by the 885, which ope:·­
ates as a relaxation oscillator. This 
oscillator is tuned by the condensers 
C2 to C8 in conjunction with the 
potentiometer R5 and the fixed re­
sistoi· R4. The various condensers 
are selected by th~ 8-position switch 
(S3) and variation over the bands S? 
selected is effected by the potenti­
ometer which gives sufficient control 
to ovm:lap the bands. Position C1 on 
the switch is left blank as . a means 
for cutting the oscillator out of opera­
tion when it ls not in use. 

Bias for the 885 is obtained from 
the plus 6.5 volt tapping on the "a?ove 
oTound" divider. A 1500 ohms resistor 
fs specified to provide the necessary 
voltage drop, but as this voltage is 
somewhat critical, it is suggested that 
a "semi-fixed" resistor having a total 
value of about 2000 ohms be used in 
this position. 

Resistors R2 and R3 are included 
in the oscillator circuit purely for 
purposes of stabilisation. 

The frequency range of this oscil­
lator is from about 30 to 18,000 cycles 
but above about 7,500 cycles the 
linearity of the output voltage is not 

~-~.!.t •• 

rery good . HowcYEH', aR I hr- 111Rjorit.y 
of observations will be made on fre­
quencies below 7,500 cycles, this de­
fect is not serious. 

Horizontal Sweep Amplifier. 
The output from the 885 oscillator 

is not high enough to sweep the spot 
across the full width of the 913 screen 
and some amplification is necessary. 
Actually, a medium-gain triode would 
provide all the "lift" necessary for 
this particular purpose, but it must 
be remembered that, for some appli­
cations, it may be necessary to am­
plify a low, external voltage for 
"horizontal sweeping." A fairly high­
gain stage is therefore desirable . A 
pentode-connected 6C6 is ideal for 
this purpose and has been used. 

It will be noted that this valve is 
operated from the 450-volt "above 
ground" supply through a 100,000 
ohms plate load resistor (R14) . As a 
result, a considerably greater distor­
tion less output is obtainable than 
would be the case if the valve was 
operated under normal "250-volt" con­
ditions. A degree of low frequency 
degeneration is introduced in this 
stage by the use of a low value by­
pass condenser ( C15) across the 
cathode bias resistor. 'fhis has the 
effect of sustaining the amplifier re­
sponse at the higher frequencies and 
this factor, together with the low 
plate load resistor, .ensures that vir­
tually "flat" amplification between the 
limits of 20 to 20,000 cycles is secur­
ed. Above the upper limit the re­
sponse gradually drops off until at 
70,000 cycles it is down about 50 per 
cent. 

The gain of this amplifier is con­
siderably higher than is required to 
lift the output of the 885 to the neces­
sary level, and to avoid working the 
gain control (R7) too low down, and 
also to avoid excessive loading of 
the 885 circuit, the output from the 
885 is fed to R 7 through a one 
megohm resistor (R6). This resistor 
together with R7 forms a voltage 
divider and makes a third of the 885 
output available for amplification. 
Condenser C13 is a 25 mmfd. mica 
unit and is shunted across R6 to 
keep the attenuation constant at the 
higher frequencies. 

In order to make this amplifier 
available for use with an external 
horizontal sweep, a switch (S2) Is in­
serted. This switch enables the am­
plifier to operate on either the in­
ternal sweep, 50 cycle A.C., or an 
e-..::ternal sweep, voltage injected at 
the terminals marked "EX'!'. SWEEP 
AMP." 

Should this amplifier not be requir­
ed for any of these services it can 
be cut out of circuit by placing the 
S.P.D.T. toggle switch S5 in the 
"Direct" position. This connects the 
"D1" or "X" plate of the 913 dire•·• 
to the "X" terminal and a horizontal 
sweeping voltage may be supplied 
direct to the 913 , 

Synchronisation-
It is often necessary to syur;hronise 

the output of the 885 with some volt­
age under examination for the pur­
pose of "locking" the pattern in the 
centre of the 913 screen. The syn­
chronising voltage is selected by 
means of the "Sync. Selector" switch 
(S1), and may be either the voltage 
under examination ("Int." position), 
50 cycle A.C. , or an external supply. 
The amplitude of the synchronising 
voltage supplied to the 885 is con­
trolled by the potentiometer marked 
"Sync. Volt. Cont." (Rl). Details of 
the operation of this control will be 
given later. 

Vertical Amplifier. 
As the majority of the voltages en· 

countered hy the radio design or ser­
vice engineer will he lower than that 
required to fully sweep the screen 
of the 913, an amplifier is desirable 
for the purpose of boosting these 
voltages to the required level. 

Such an amplifier is provided by 
the 6C6 at the lower right of the 
circuit diagram. The characteristics 
of thir. stage are in every way iden­
tical with those of the horizontal 
sweep amplifier dealt with previously, 
so there is no necessity to elaborate 
further on that point. This ampliflet; 
is brought into circuit hy the D.P.D.T .. 
toggle switch (S4) and the gain of 
the stage is controlled by the poten­
tiometer (R12) marked "'Y' Amp. 
Control." 

This completes the descriptional 
matter dealing with the design of the 
instrument. Details regarding the 
choice of components and construction 
of the instrument will now he given. 

(In connection with this it is of in­
terest to note that the circuit of fig. 
1 was published twice in "Radio Re­
view." The parts list appened to the 
circuit as first published , contained a 
number of components which were 
difficult to obtain. Several r evisions 
(mainly in connection with tolerances 
permissible) were made before repub­
lication and certain paragraphs in the 
following matter refer to these re­
visions). 

Component Values. 
Perusal of the parts list printed he­

low the circuit diagram will show that 
several minor modifications have been 
effected in the values of the com­
ponents since the original list was 
published last month. 

These changes were dictated by the 
desirability of using standard, readily 
available components wherever pos­
sible and result in an appreciable 
simplification of the "obtaining parts" 
problem. 

On looking over the list of com­
ponents again, it will be noted that 
the only items which cannot be found 
in almost any "replacement" stock 
(with the exception of the power 

(Continued on Page 218.) 
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transformer and the eight contact 
switch) are the condensers C2 to CS, 
inclusive. 

It must be admitted that condensers 
of the values specified for these posi­
tions, and with the original tolerances. 
are not easy to obtain. Granted that 
if the constructor has a large stock 
of condensers on hand and a "con­
denser analyser" available, he can 
sort out the required values, hut 
everyone is not so fortunately placed. 
Consequently, the average constructor 
must rely on external sources of sup­
ply. This means that the parts re­
quired must be as non-critical as pos­
sible. 

In order to satisfy this requirement, 
it was decided to provide a greater 
degree of overlap on the linear sweep 
frequency bands represented by the 
switch positions which brought C2 to 
CS into circuit. The simplest way to 
do this is obviously to increase the 
range of the sweep frequency vernier 
control (R5). 

Actually, however, this is not so 
easy in practice, as one megohm is 
the highest potentiometer value 
readily obtainable in Australia. This 
means that we have to fall back on 
indirect means of doing the job. In­
spection of the circuit diagram will 
show that the 885 oscillator Is "tuned" 
by R4 and R5 in series. R4 was 
originally specified as 500,000 ohms, 
and this value, in conjunction with a 
one megohm potentiometer (used as a 
rheostat) permits a total resistance 
variation in the ratio of three-to-one. 

By reducing the value of R4, this 
ratio can be increased and a similar 
effect to that obtained by increasing 
the value of R5 is accomplished. In 
view of the high voltage from which 
the 885 is operating in this circuit, 
it is not desirable to reduce R4 by 
very much. 

Working along these lines, a value 
of 250,000 ohms was finally decided 
upon for R4. This made it possible 
to obtain a resistance variation ratio 
of five to one without changing R5 
at all. On replacing the original 
500,000 ohms resistor in the experi­
mental model oscillograph with a re­
sistor of the new value, it was found 
~hat a frequency variation nearly 50 
p,er cent. greater than previously 
could be obtained. The net result 
of this was, of course, that condensers 
C2 to C8 were no longer critical in 
value, and that units of "standard" 
(up to plu,s-minus 10 per cent. or so) 
tolerance could be used and still en­
sure overlap between the bands. 

A furth.er result, found by experi­
ment, was that condenser C7, which 
previously had to be made up by plac­
ing an 0.1 mfd. and an 0.05 mfd. unit 
in parallel, could be reduced to 0.1 
mfd. and ·still obtain overlap on the 
three lower frequency bands. 

Condense.r C5 in this bank of. con 
densers Is another "non-standard" 
value (0.015 mfd .) but can be easily 
made up by plaeing two units. of 0.01 
mfd. and 0.005 mfd. ca11acity respec­
tively, in parallel. Units of these 
capacities are quite compact in dimen­
sions and their mounting in parallel 
presents no difficulty. 

The remainder of the :mits in this 
bank are all standard, readily obtain­
able values. and now that ordinary 
'·commercial" toleranees are permis­
sible, no difficulty will he experienced 
in obtaining supplies. 

\Vhile on the subject of condensers. 
it miglit be mentioned that, should 
any difficulty be experienced in ob­
taining a 25 mmfd. unit for positim: 
C13, no serious effects will result if 
a 50 mmfcl. unit is used in this posi­
tion. On no account should this latter 
value be exceeded. however, as the 
proportion of high sweep frequencies 
fed to the "horizontal '' amplifier con­
trol (R7) will then be excessive. Con­
versely, do not fall into the error that. 
hecause 25 mmfd. is a very small 
value, the use of C13 is unimportant. 
and it can therefore be omitted. A 
condenser having a value somewhere 
between 25 and 50 mmfd. must be 
userl in the position indicaterl. 

Resistors. 
All of the resistors used are stan­

dard in value and, with the possible 
exception of the potentiometer used 
as spot intensity control (R17), no 
difficulty should be experienced in ob­
taining the correct values. R17 has 
a value of 15,000 ohms and is rather 
critical as any appreciable variation 
in its value will upset the voltage dis­
tribution in the "below ground" 
divider (comprising R17, R18, R19, 
R20 and R21), which supplies the 913 
electrodes. 

As it happened, we had a 15,000 
ohms carbon type potentiometer on 
hand when we built up the experi­
mental model, and naturally assumed 
that supplies were generally avail­
able. Enquiry since that time, how­
ever, has elicited the fact that :5,000 
ohms carbon potentiometers are dis­
tinctly rare at the present time; 
values up to about 25,000 ohms usn­
ally being wire-wound. Whilst there 
is no technical objection to the use 
of a wire-wound potentio~neter (in 
some ways its use is to he com­
mended) inspection of the circuit will 
show that the contact arm of R17 is 
operating at a potential considerably 
"Live" with regard to "ground." As 
by far the greater majority of wire­
wound potentiometers have their con­
tact arms electrically connected to the 
control spindle this mean that should 
a potentiometer of this type he used. 
the spindle will be "live" also, and 
with it, the mounting bush. Insula­
tion of the mounting bush presents no 
great difficulty, but it is not desirable 

to have a "live'' spindle projecting 
from the front of the panel, even If 
it is fitted with a bakelite knob. 

For these reasons the use of a car­
bon potentiometer of the standard in­
sulated spindle type is advisable. A 
satisfactory solution of the problem is 
readily available, and, should a unit 
of the correct value not be obtainable, 
it is quite in order to use a 25,000 
ohms potentiometer with its element 
shunted by a 40,000 ohms fixed re­
sistor. The final value of the parallel 
combination will then be very close 
to 15,000 ohms and the correct voltage 
distribution will be obtained. 

Switches. 
A. word about the switches will be 

in order before detailing the actual 
eonstruction of the instrument. S4 
and S5 will present no diffieulty as 
they are standard miniature "toggle" 
units of the type used for pick-up 
switches and a number of other every­
rlay jobs. Sl. S2 and S3 may at first 
appear to be "non-standard" but, 
'lctually, they can he made up from 
standard wave-change switches with­
out any difficulty. As a matter of 
fact, the use of such switches is ad­
visable, because they are usually 
equipped with a sturdy locating device 
!"clicker plate"). and this feature is 
very useful. 

Switches S1 and S2 may be single 
sections (on separate wafers, of 
course), of one of the wave-change 
switch wafers which have three sets 
of three eontacts on them. If wafers 
of this type are not available or if 
the constructor has wafers of the five ­
contact type on hand that he would 
like to use, the five-contact type may 
be used; the only alteration necessary 
being to fit an extra stop so that only 
three contacts are brought into circuit. 

Switch S3 presents a little more dif­
ficulty if a standard eight-contact 
switch cannot be obtained. However. 
the ever-useful wave-change switch 
comes in useful here again, and by 
removing one stop from the clicker 
plate of a single wafer, five-contact. 
two-bank switch it will be found that 
a total of ten contacts is available, 
with a gap in the middle. Only eight 
contacts are required, however, so that 
it is advisable to fit another stop to 
limit the rotation to the desired de­
gree. The gap in the contacts will 
not be objectionable, but the me­
chanically-minded constructor with a 
passion for detail will find that it is 
quite possible to transfer one of the 
blank contacts to the open position 
and so ensure a continuous sequence 
of switch contacts. A slight altera­
tion to the contact strip will be neces­
sary to effect this. 

None of the remaining components 
present any difficulty so that assembly 
of the complete instrument may now 
be proceeded with. 

1937 RADIO TRADE ANNUAL OF AUSTRALIA 219 

C.R.O. DESIGN 
(Continued.) 

Assembly Details. 
The chassis employed for assembly 

of the experimental instrument mea­
sures 8 ins. wide by 11 ins. long, and 
is 3 ins. deep. A half-size plan of the 
layout employed is shown in fig. 2, and 
as all of the components employed 
were of standard dimensions, no diffi­
culty should be experienced in dnpll­
eating the original layout. 

'!'he power transformer is the only 
component likely to vary much in 
size, but as long as the core does not 
measure more than H ins. by 4 ins. 
no trouble will arise from this angle. 
Actually, the unit used in the experi­
mental model had a standard "radio 
power transformer" core measuring 
n ins. by 3~ ins . with a H inch stack. 
but even a core as heavy as this is 
not necessary. The entire load does 
not exceed 40 watts, so on this basis 
it can be seen that a power trans­
former built up on quite a small core 
(similar to those used for power trans­
formers in midget receivers) will be 
satisfactory if the necessary insula­
tion between the various windings can 
be accommodated. 

The filter choke, also, need only be 
a small unite, and in the experimental 
model a choke having a core size of 
2~ ins. by 2! ins., with 11/16 in. 
stack, was used. The D.C. resistance 
of this unit is not at all important 
as the total current flowing is under 
20 rnA. and is substantially constant. 
The unit used had a resistance of 
somewhere around 500 ohms and 
proved quite satisfactory. If a choke 
of similar physical size to this is em­
ployed, it may be mounted on the side 
of the chassis, directly above, and 
centred between, the two rectifer 
sockets. This means that the sockets 
must be wired up first of all, but there 
is no reason why this should not be 
done. The particular location men­
tioned is advantageous because there 
is little or no likelihood of stray mag­
netic fields from the choke linking up 
with the signal input circuits of the 
inRtrument and so inducing "hum" 
voltages. 

The chassis itself may be bent and 
punched from fairly heavy aluminium 
sheet or may be of plated steel; the 
actual material is not importa.nt. The 
positions of the components shown in 
the layout of fig. 2 are the same as 
those employed in the experimental 
model and, as the drawing is made 
to scale, the relative measurements 
and positions may be readily ascer­
tained. 

In addition to the component mount­
ing holes, it will be , necessary to 
punch several others for leads be­
tween the panel components and 
those under the chassis. It is ad vis­
able that these be made about half 
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Figure 2-Suggested chassis layout forthe 913 oscillograph. The drawing is 
made to 1in. = 1in. scale. 

an inch in diameter and fitted with a neat fit in the box, should actually 
rubber g1·ommetts. Four of these be two thicknesses of metal wider 
holes should be sufficient and suitable than the chassis (approximately ~in. 
locations fo'!' these are: One central when using 16 gauge material). The 
between the two sides and about H panel dimensions given last month 
inches back from the front of the were Sin. by 9in., so that an §in. 
chassis, and the other three spaced should be added to each of these if a 
equidistantly across the top of the panel overlap is desired. These re­
chassis (directly behind the controls) vised dimensions are those actually 
and about one inch back from the depicted on the drawing shown in 
front edge. Fig. 3. 

A suggested panel layout is shown 
in Fig. 3. This is the actual layout 
used for the controls of the experi­
mental model and works out very 
nicely from a wiring viewpoint. This 
drawing is also half-size and, as all 
of the components used were of stand­
ard dimensions (wave-change 3Witches 
were used for S1, S2 and S3), no 
difficulty In reproducing the layout 
should be experienced. It will be 
noted that ihis panel, In order to make 

The method of panel mounting em­
ployed is immaterial, but assembly 
will be simplified if the panel and 
chassis are made separately. This 
means that the five controls shown 
below the chassis level in the panel 
layout will be mounted through two 
thicknesses of metal, but that is no 
disadvantage. If this is done;, the 
chassis proper will be a complete 

(Continued Overleaf.) 
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rectangular "dish" (turned upside 
cown, of course) and will be much 
stronger. 

For mounting of the 913 it will be 
necessary to make a "U''-shaped 
bracket three inches long and Hin. 
wide and with ~in. flanges turned out­
wards at the ends of the long sides 
of the "U" for mounting the bracket 
to the panel. A strip of material 8!Hn. 
long and about 1~in. wide will be re­
quired to form this bracket. Before 
bending, a 1~in. hole should be punch­
ed in the centre of the strip so that 
the 913 socket can be mounted at the 
bottom of- the "U" when the bracket 
is complete. This bracket should be 
bolted to the panel so that it 
"straddles" the hole for the 913 view­
ing screen. 

The hole for the 913 viewing screen 
need only be l"/16in. in diameJer to 
take the body of the tube, but unless 

~);l.e hole is made sufficiently large to 
admit the flange at the base of ·the 
91:{ it will be necessary to remove the 
bracket to insert the 913. To over­
come this difficulty, the hole should be 
made 1~in. in diameter and the vacant 
space filled in by a readily-detachable 
front plate or ornamental escutch eon 
of some kind. 

Even if it is decided to make the 
bracket readily removeable from the 
panel to permit of easy removal or 
insertion of the 913 without a large 
panel hole, it will be necessary to 
make the hole slightly larger than the 
diameter of the tube in order to allow 
a sliding, tubular light shield to be 
fitted . This "light shield" merely con­
sists of a piece of thin tubing with an 
intmnal diameter of about 1'/"in. (so 
that it will slide easily over the 913) 
and about :Hin. long. A section cut 
from the can of a faulty "wet" electro­
lytic condenser (some makes only) 
does the joh admirably. but should be 
painted black before nse. Failing 

this , a p iece of thin-walled bakelite 
tube will do the job. The hok in the 
front panel must be made big enough 
to take the external diameter of this 
tube. \Vhen not in use, this light 
shield is slid back over the 913 until 
it reaches the flange at the base. It 
will then be almost flush w ith the 
screen and will not be in the way 
when handling the instrument. In 
operation , it is slid forward as far as 
desired and ensures that light is p r o­
vented from falling directly on thr 
913 screen. Less spot intensity will 
therefore be required to provide n 
useful pattern and greater tube life 
will result. An additional advantage . 
is that a shield of this description 
forces the operator to look straight at 
the 913 screen and apparent pattern 
distorition is thus avoided. 

While on the subject of the 913 it 
is as well to mention t hat a rotatab le 
SOL~ket. should be used. Tho reason 
for this is that, a !though tht 913 is 

(Continued on Next Page.) 

Panel Layout for 913 Oscillograph 
Figure 3. Suggested panel layout for the 913 

oscillograph- The drawing is made to a 
~ln.:::=1in. scale, and as all of, the compo.nents 
used in the original were of standard dimen­
si ons, no difficulty in reproducing this layout 
should be experienced. 

The various control designations shown ar0 
abbreviations of the titles given them in the 
text and, if engraved on the panel, will simplif'' 
handling of the instrument considerably. Tht> 
~weep bands shown are in cycles per second, and 
are intended to serve as an inaication only: 
actually the bands overlap quite appreciably 
and the' amount of this overlap (in cycles) he­
comes greater as the frequency is increased. 

To avoid constant reference to the text when 
following this layout, the various controls, in 
terms of the titles given them in the text and 
their circuit diagram indices, are as follows: -
"Y" AMPLITUDE--Vertical amplifier control-

R12. 
"X" AMPLITUDE--Horizontal amplifier control 

-R7 
SWEEP FREQ. VERNIER-Sweep frequency 

vernier control.-R5. 
"Y," DIR., AMP.-Vertical input selector-S4. 

"X," DIR., L.S. and AMP.-Horizontal input 
selector -S5. 

SYNC. SELECTOR ~ .Synchronising voltage 
• selector -Sl. 

SWEEP BAND SELECTOR-Sweep frequency 
· band selector ·-S3. 

SWEEP SELECTOR-Horizontal sweep selector 
-S2. 

SYKC. AMPLI'I'UDE-Synchronising voltage 
control- R1. 

BEAM INTENSITY- Spot intensity control-
. Rl7. 

BEAM FOCUS-Spot focus 'control-R19. 

"Y" SHIFT- Vertical patt~rn sh i ft control­
R28 . 

" X" SHIFT-Horizop.tal pattern shift-R27. 

"Y" "X" 
AMPLITUDE AMPLITUDE 

- y - 1F 1F -x· 

0 SWEE? FQEQ.. 0 VERNIER 

'1} "y" ' / "X" 
G 

...... / G 

0 DIR.~ - -
OIR. ~ L.S. tk AMI' 0 AMP. - -- -/ ...,, 

SYNC. / I \ ' SWEEP 
G SELECTOR SWEEP BAND SELECTOR G 

0 
~u 

550/1250 ~ECT~IZ50/::SM u~:o El'.T,...._ -~ q} ~, .... - I NT 

EXT- 90/ZSO - - BU/ 16M EXT. 

0 35/90_/ ~osc orr 0 
SYNC. SWEEP 

- -- - ----CH .... S SIS--- - - ------ LE VE. L - -,------
SV NC. BEAM SEAM 

~UPLITuoE ~ ~ 

f U f U 
TERMINALS .-The "Y" terminal is for the 

connection of all voltages under observation · 
these may be amplified by thrO\\'Ing the "Y': 
switch to the "AMP." position or connected 
direct to the D3 plate of the of the 913 by using 
the "DIR." position. The "X" terminal is only 
used when it is desired to feed a horizontal deflecting voltage direct to t11e Dl plate of the 913. The "X" switch is placed in 
the "DIR." position under these circumstances . . Normally, the "X" switch is left in the "L.S. and AMP." position so that 
an amplified sweep voltage is fed to the horizontal plates .. The source of this voltage is selected by the "S'\VEEP SELECTOR" 
control and may he either from the 885 ("INT. " ), 50 cycles A.C. sup.ply ("50c."), or an external source ("EXT.") In the 
latter case the e-"<ternal sweeping Yoltage is connected to the " EXT. SWEEP" terminal. The "EXT. SYNC." terminal is 
used should it he desired to synchronise the operation of the 885 with an external voltage source (such as a frequency sweep 
during receiYer alignment) ancl is brought into circuit by placing the "SYNC. SELECTOR" control in the "EXT." position. 
Tncidentally, this control also allows 885 synchronisation to be effected fr om the voltage under examination ("INT.") or 
from 50 cycles A .C. ("50c.") 

F..t ~:,•, !l. t. ··, -. ' ' . 
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designed to provide a horizontal pat­
tern when the locating key on the 
base is facing downwards, manufac­
turing tolerances are such that slight 
deviations from this occur from tube 
to tube. To correct this it is neces­
sary to rotate the tube a few degrees 
and the only satisfactory m8ans uf 
accomplishing this is to use a rotatable 
socket. The only octal socket on the 
Australian market which permits this 
is the Amphenol, supplies o: which 
can be obtained from International 
Radio Co. Ltd. A further point to 
remember in connection with this is 
that the leads to the 913 socket should 
have a little play. If they are made 
rigid, it will be impossible to move 
any kind of socket. 

Finally, in order to make a neat 
job of the 913 assembly, and to pre­
vent accidental shocks from the "hot" 
contacts on the socket, the back of the 
socket should be encased in a fitting 
of the type used to make "Magic Eye" 
assemblies more or less foolproof. 
These fittings can be obtained from 
most wholesalers, and the sli&ht extra 
expenditure involved is amply repaid 
by the improved finish of the instru­
Jmmt. 

Mention of ac<.:idental shocks brings 
to mind electrolytic condenser C22. 
This has been mentioned previously 
as a potential source of danger he­
cause the negative electrode or can 
is at a potential somewhere near 450 
volts "below ground." As the frame 
of the instrument is "ground" it is 
fairly obvious that anyone touching 
the electrolytic can and instrument 
frame at the same time would receive 
a nasty burn. ewe know, because we 
did!) . 

The only way to prevent this is to 
sunound the can with au insulating 
shell , such as a piece ot' bakelite. or 
even cardboard, tube with a bakelite 
or cardboard disc cut to fit snugly 
into its open top end. If no tube is 
available which will fit the electrolytie 
can, wrap it with insulating tape or 
empire cloth. This will not look so 
good, but will eliminate the chance.s 
of shocks and short eircuits . Inci­
dentally, it will simplify wiring a littlP 
if C22 is mounted in thco position incli­
eated on the chassis layout (fig. 2) . 

Very little more remains to be said 
about assembly. 'rhe partition shown 
in the chassis layout is merely a fiat 
piece of metal flanged on three sides 
for attachment to the chassis and 
sides of the box. If used. this parti­
tion should reach to the top of the 
box. \Vhile not strictly essential. the 
use of this partition will minimise 
any possibility of hum induction from 
the A.C. powPr end of the instrument . 

The socket contact po~ition8 showu 
in the layout are those used in the 
experimental model and proved t o be 

most satisfactory from a wiring point. 
of view. · 

Wiring Details. 
The actual wiring of the instrument. 

presents no particular problems. but 
a few details concerning the layout 
of the wiring should be useful. 

On assembly of the instrument it 
will be found that there is a clear 
space, some four inches in height, be­
tween the chassis and the 913 bracket. 
As this space is directly behind the 
"Sweep Band Selector" control (S3) 
it is recommended that it be used for 
the condensers C2 to CS, instead of 
mounting them under the chassis. 
This will make the leads to the switch 
considerably shorter and will keep the 
self-capacity of the sweep oscillator 
circuit wiring down as low as possible 
- a desirable feature on the higher 
frequency bands. 

As will be noted from the panel 
layout, the sweep band tuning con­
densers are connected so that the fre­
quency increases as the control is 
rotated to the right (clockwise). This 
means that condenser CS will be con­
nected to the first contact of the 
switch (the one on the right when 
looking at the back of the switch when 
wiring). and that the blank position 
will be on the extreme left. \Viring 
in this order is standard practise on 
the larger, commercial instruments 
and adherence to this rule. will siln­
plify handling of this unit. 

In order to keep this frequency 
variation "law" uniform for the sweep 
circuits , it is necessary that the 
"sweep vernier"' control (R5) be wired 
so that maximum resistance is in cir­
cuit when the control is turned fully 
to the left. Clockwise rotation of the 
control will then decrease the amount 
of r esistance in circuit until it is at 
a minimum when the control is at the 
extreme right. 

As the two 3-point switches (Sl and 
S2) are both calibrated in the same 
manner. it will simplify matters if 
thev are both wired in the same order 
(sa~ne as shown on the panel layout) 
so that for "internal" operation they 
are both in the same relative position. 
It should be remembered that the 
"synchronising voltage selector" (S1) 
hecomes inoperative when either "50 
eyeles" 01' an external sweep voltage 
is used. This should he self-evident. 
as the sole purpose of synchronisation 
is t.o keep the 885 "in step." This lat­
ter remark also applies to the "syn­
chl·onising voltage control" (R1). 

\Vith the exception of the two "pat­
tem shift" controls (R27 and R28), all 
of the controls rely on an increase 
of potential for their functioning and. 
to achieve some degree of standardisa­
tion. it will be as well to use a "clock­
wise increase" law throughout in the 
collti·ol wiring. This means that: 
each of the controls (with the excep· 
tion of the two mentioned) should be 
wired so that the point of highest 

potential is at the right-hand end of 
the control range (left-hand end when 
looking at the back during wiring). 

The two "pattern shift" controls 
rely on variation of the 913 deflecting 
plate potentials on either side of 
"ground" potential for their operation. 
As it happens. the application of a 
positive potential to the D1 deflecting 
plate causes the pattern to move 
across the screen to the right if the 
913 is mounted as previously indi~ 
cated (base locating key facing down­
wards), it will be found convenient 
if the right-hand end of R27 is wirlid 
to the junction of R24 and R26. The 
ends of R28 should be wired to th e 
same points, in the same order, as 
the ends of R27. 

In order to keep wiring at a mini­
mum, it will be found convenient if 
condensers C13, C14 and C21, together 
with resistors R4, R6 and R29, ar~ 
mounted directly to their associated 
panel components above the chassis. 
'rhis will "clean" the wiring up con­
siderably and also ensure that stray 
couplings will he reduced to a mini­
mum. 

The qnestion of "stray couplings" 
is rather important, especially with re­
lation to the synchronising arrange, 
ments. It will be quite evident that 
very little unwanted induction of elec­
trostatic coupling is required to upset 
the grid eircuit of the 885, and for this 
reason it is desirable that all leads 
be kept as short and direct as pos­
sible. 

The only "synchronising" lead which 
will be longer than an inch or so will 
be the connection between the contact 
a rm of R1 and the 885 grid resistor 
(R2) . This lead goes from one side 
of the chassis to the other, and should 
be made of shielded hook-up wire 
with the braiding earthed. 

Under the chassis it will be found 
that quite a number of components 
have to be mounted in a limited space. 
In order to keep the assembly as firm 
as possible, a terminal board of the 
type used to mount components in 
radio receivers will be found useful. 
This board need only be about 3~ 
inches long and 2 inches wide, and 
should be mounted between the 885 
and left-hand 6C6 sockets. This board 
should carry six or seven contacts on-- -.. 
each of its two long edges, and will 
be found most convenient if mounted 
about an inch and a half "up" from 
the underside of the chassis. Con· 
densers C19 and C20 can then be ac­
commodated underneath it. and the as­
soeiated resistors on top. This board 
will be found very useful when wiring 
of the various "divider" resistors is 
attempted. 

Operation. 
\Vhen the instrument is completely 

wired do not just put the valve~ in 
and hope for the best. Check over 
the resistance of all the circuits car~-

(Continued on Page 222.) 
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fully and make sure that all of the 
controls are functioning as they 
should. Make sure there are no Rtray 
"blobs" of solder in places where 
they might possibly cause trouble, 
and, above all, don't forget that close 
to 900 volts is developed between the 
top end of R22 and the low end of 
R17. 

Having made reasonably sure ther0 
will be no arc-overs or direct short­
circuits, plug in the two rectifiers 
and switch on the power. The drains 
imposed by the various valves are so 
low that the voltages under "no-load" 
conditions will be very close to those 
under opet'ating conditions. so that 
a fairly accurate check-up can be 
made. 

A high resistanee (at least 1000 
ohms per volt) meter will be required 
to make the measurements and this 
should be used on the highest possible 
scale. With the negative side of the 
meter grounded. a potential between 
400 and 450 volts should be obtained 
at the top end of R22; approximately 
200 volts should be obtained at the 
j\mction of R23 and R24; about 100 
volts at the junction of R23 and R26: 
and about 6 volts at the junction of 
R25 and R26. 

The positive side of the meter 
should then be grounded and, using 
the negative lead as a probe, poten­
tials of approximately 100 volts should 
be obtained at the junction of R20 and 
R21; 220 volts at the junction of R19 
and R20; 320 volts at the junction of 
R19 and R18; and 370 volts at the 
junction of R17 and R18. The total 
potential across C22 will be approxi­
mately 420 volts. 

If these voltages are realised. the 
power should be switched off, and all 
controls, with the exception of R27 
and R28, should be retumed to theii· 
minimum positions. R27 and R28 
should be set at an intermediate posi­
tion half-way between their extreme 
left and right settings. The "syn­
chronising selector" and "sweep selec­
tor" controls, should both be set at 
"internal" and the "sweep band selec­
tor" may be left on any of the active 
studs. The two toggle switches should 
be in the "Amp." position. 

The remainder of the valYes may 
then be inserted and the power switch­
ed on. After allowing a minute or 
so for the valves to heat up, the 
"focus" and "intensity" controls 
should be slowly advanced until a 
spot of light is seen on the screen. 
Immediately this appears, the "X" 
amplitude control should be advanced 
until the spot widens out to a line. 
The "focus" and "intensity" controls 
1i1ay now he adjusted until a cle.an 
well-defined line of th e desired inteu­
sity is obtained. 

The only remaining adjustment to 
be made is to see that the cathode 
potential of the 885 is adjusted to ex­
actly 6.5 volts. If a semi-fixed re­
sistor has been used (R25) as recOin­
mended, no difficulty will be experi­
enced in doing this. 

Calibration. 
The instrument is now ready for 

calibration and use. The functions of 
the various controls have been dealt 
with fully in the preceding matter, 
and are summarised conveniently in 
the captional notes associated with 
l<'ig-. 3. It is recommended that the 
constructor fully familiarise himself 
with the various controls and terminal 
an-an:g-en~ents before attempting to 
use the mstrument. 

Calibration of the sweep frequency 
controls is desirable, as if this is done 
identification of the frequency of any 
unknown voltage under examination 
is simplified and handling of the in­
strument is facilitated. Calibration 
of the "X" and "Y" amplifiers in tenus 
of voltage input for a given pattern 
size is also useful and should be effect­
ed if possible. 

The "sweep bands" shown on the 
panel illustration (l<'ig. 3) will be 
found substantially correct, although, 
as . mentioned in the accompanying 
matter, the actual frequency range 
covered on each band is somewhat 
greater than shown. The following 
were the rang-es actually covered by 
the controls on the experimental in· 
strument:-
Band 1, (C8) 35- 95 cycles 
Band 2, (C7) 90- 250 cycle!' 
Band 3, (C6) 220~ 600 cycles 
Band 4, (C5) 500- 1400 cycles 
Band 5, (C4) .. 1300- 3700 cycles 
Band 6, ( C3) .. 3000- 8200 cycles 
Band 7. (C2) .. 7000- 18000 cycles 

(The eighth position cuts the oscil­
lator out of operation.) 

It will be noted that the frequency 
ratio in each case is just nuder three 
to one. It is possible to obtain larger 
frequency ratios than this (instru­
ments have been seen with frequency 
ratios as high as four to one on each 
hand) but there is no particular ad­
vantage in doing- so, apart from a re­
duction in the number of band switch 
positions. On the other hand, a higher 
frequency ratio on each band tends 
to make the setting of the "sweep 
frequency vernier" control to a de­
sired frequency much more difficult. 
Even as it is, each degree of rotation 
o£ the "vernier" conti·ol changes the 
oscillator frequency by over 40 cycles 
when operating- on the highest fre­
quency band, 

The above hand coverages will 
apply. with slight variations. to any 
mstrument built up to the specifica­
tions given in the circuit diagram of 
Fig. 1. However. the minor variationR 
which undoubtedly exist (due to the 
tolerances of commercial parts) will 

have the effect of leaving the operator 
somewhat "at sea" when using the in­
strument unless it has been individn· 
ally calibrated. 

The simplest means of effecting Uti~ 
is undoubtedly by means of a beat· 
frequency oscillator, and, if one is 
available, this instrument should b0 
employed for the job. The procedure 
necessary is to couple up the "Y" in· 
put terminals of the oscillograph to 
the output of the B.F.O. (after both 
ha;e b~en thoroughly warmed up); 
sw1tch m the "Y" amplifier; switch 
in the linear sweep and turn the 
Rweep selector to the "internal" posi­
tion; adjust the sweep frequency con­
trols of the oscillograph to the lowest 
f1·equency setting, and rotate the 
B.l~.o. dial until a single sine-wave 
pattern is seen in the screen of the 
913. During this procedure the syn­
chronising- voltage selector should be 
on the "internal" position and the 
synchronising voltage control should 
he fully retarded. On locating the 
single sine-wave pattern, the B F.O. 
dial should be adjusted until the pat­
tern ls as stationary as possible. It 
may not be possible to keep it ab­
solutely still and, in this case. the 
synchronising voltage control should 
be advanced slowly until the vattern 
does keep still. 

If everything is in order, the fre 
quency so located should be between 
30 and 40 cycles; if it is above or 
below these limits, the high frequency 
limit of the oscillator will be con­
siderably different from the 18 000 
cycles specified. To adjust the low­
frequency limit to the required setting 
it will be necessary to alter the bias 
on the 885 slightly. This was specified 
as heing 6.5 volts, and under most 
circumstances this will result in the 
lowest frequency setting falling with­
in the specified limits. 

However, it is possible that, due to 
minor circuit or valve variations, the 
lowest frequency obtainable will br, 
above or below the limits mentioned. 
Adjustment of the 885 bias will cor· 
rect thiR by altering the voltage at 
which the plate circuit tuning con­
denser discharges. If the lowest fre­
quency obtainable is be low 30 cycles 
it will be necessary to reduce the 88!) 
hias slightly, and conversely, if it is 
above 40 cycles, the bias should be 
increased. This adjustment can be 
made with the oscillograph still in 
operation, and connected to the B.F.O .. 
as long as due care is taken to keep 
away from the high-voltage leads If 
this is done. the effect of very small 
changes in the bias may be noted im· 
mediately by keeping the B.F.O. dial 
adjusted to maintain a single-cycle 
pattern. 

Once having arrived at the correct 
low-frequency setting, the sweep con­
trols may be calibrated by advancing 
the B.F.O. frequency in small steps 
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and "following" it with the sweep eon­
trols. An alternative procedure is to 
determine the limits of each band first 
and "filling-in" the sweep frequency 
vernier intermediate positions after 
the coverage of each band has been 
determined. 

As the settings will not alter ap­
]Jreciably after the initial adjustment, 
it is sug:gested that the vernier con­
trol be fitted with an 0-100 scale and 
a "frequency ;rotation" graph be pre­
pared for each band. Calibration for 
frequencies over 12-15,000 cycles will 
be rather difficult as the majority of 
heat-frequency oscillators available · 
do nut go past the limits mentioned. 
However, an accurate calibration 
above about 10,000 cycles will rarely 
be necessary as the majority of work 
will be done on frequeneies within the 

normai reproduction range of radio re­
ceivers and amplifiers. 

If a beat-frequency oscillator is nut 
available, quite a satisfactory job of 
the calibrations up to 6-8,000 cycles 
can be made by means of a constant­
frequency record and a gramophone 
motor and pick-up assembly. The 
output from the pick-up is fed to the 
"Y" input terminals in the same man­
ner as the beat-frequency oscillator. 

Calibration of the "voltage-sensi­
tivity'; of the oscillograph calls for the 
u~e of a beat-frequency oscillator and 
a vacuum-tube voltmeter. It will be 
neeessary to tit a piece of squared 
celluloid in front of the 913 screen 
for this purpose in ordel' to provide a 
"yard-stick" for measurement of the 
11attern. The procedure necessary is 
to feed the signal from the B.F.O. into 
the "X" or "Y" input terminals; turn 
the oscillograph amplitude control 
hard on; adjust the B.F.O. output cou-

trol until a line of convenient length 
is obtained on the screen, and measure 
the input to the oscillograph from the 
B.F.O. · This should be repeated at a 
number of frequencies and the results 
tabulated. A calibration of this nature 
will prove very convenient· and will 
obviate the necessity for connecting 
up both the C.R.O. and a V.T.V.M. 
when it is desired to obtain an indica· 
tion of the amplitude of any small 
voltage under examination. The cali· 
bration may be in either r.m.s. or 
peak volts input, and depends on the 
type of V.T.V.M. used for the original 
measurement. 

As indicated at the commencement 
of these notes, this instrument will 
perform any of the functions of the 
larger instruments and those not al· 
ready familiar with the uses of these 
devices are referred to any of the 
standard manuals on the subject or 
the columns of "Radio Review." 

The Determination of Receiver 
Characteristics 

A N important phase of the radio laboratory technician's work is found 
in the determination of radio receiver characteristics, either of re· 
ceivers under development or completed receivers. The major 

characteristics usually to be determined are the receiver's sensitivity and 
selectivity, but others, almost as important, are the determination of its 
"noise" output percentage at varying degrees of sensitivity; the character­
istics of its automatic volume control system and its overall fidelity. The 
following notes describe how these various characteristics are determined 
with the aid of the equipment normally available in a fairly well-equipped 

radio laboratory. 

The equipment normally needed for 
tests of this type consists of a "stand.· 
ard" signal generator with calibrated 
output up to about one volt and cap­
able of external modulation; a set 
of "dummy" aerials for matching the 
generator to the receiver under test 
at various frequencies; an output 
meter of the copper oxide or thermi­
onic rectifier type, and a beat-fre· 
quency oscillator. 

The characteristics of a standard 
signal generator should be sufficiently 
well-known to a ll technicians to re­
quire no further description, but 
should any information be required 
on this subject, readers are refened 
to pages 206- 218 of the 1936 edition 
of the "Radio Trade Annual" or to 
the July, 1935, issue of "Radio Review 
of Australia." 

A beat-frequency oscillator is basic· 
ally an audio-frequency signal gener­
ator and is usually capable of supply­
ing a pure audio-frequency output of 
any frequency up to about 12-15 .. 000 

(·.yeles with an amplitude of fifteen 
volts or more across a load in the 
neighbourhood of 5,000 ohms. Those 
requiring further information on this 
subject are referred to the October, 
1936 issue of "Radio Review of Aus­
tralia." 

The output meter may be any type 
of A.C. voltmeter capable of providing 
accurate indications ove1· a range of 
frequencies up to about 12-15,000 
cycles. For preferenee, this volt­
meter should have a practically in· 
finite input impedance (such as a 
V.T.V.M.) o1· be capable of adjustment 
to provide any desired load. This 
latter is important as it can readily 
be appreciated that if the output valve 
in a receiver is "mismatched" the out­
put indications obtained will be in· 
accurate. 

The "dummy" aerial used for coup­
ling the receiver and signal generator 
will depend on the frequency of opera· 
t!on and also the type of aerial to be 
used with the receiver. 

Fur <>tandard quantative compari­
sons of receiver characteristics on 
frequencies up to about 5 megacycles 
it is usual to employ a "4-metre" 
dummy. This consists of a series 
combination of inductance, capacity, 
and resistance arranged as shown in 
Fig. 1. 

o-Jmm"-1·~ A 
SIGNAL. l 
GENER!o.TOR 

E 

Figure 1-Circuit of Dummy Aerial. 

The values for these are normally 
s11ecified as being 20 micr.ohenries, 
200 micromicrofarads, and 25 ohms, 
respectively, but it should be remem­
bered that there is already some re· 
sistance present in the form of the 
output impedance of the signal genera· 
tor itself. This is normally some· 
where in the neighbourhood of 10 
ohms so that the "dummy" itself, in 
a case such as this, should only con­
tain 15 ohms of series resistance. A 
combination such as the one just de· 
scribed will have characteristics 
similar to those of a fairly good out­
side aerial and will result in fairly 
accurate alignment of the receiver 
aerial tuning circuit to suit reception 
conditions when such an aerial is 
used , 

(Continued Overleaf.) 
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l•'or reeeption on frequeneies abo·v,) 
about five megacycles, an aerial be­
comes nearly a pure resistance in its 
behaviour and for this reason the 
standard "dummy" aerial for measure­
ment and alignment at these frequen­
cies is specified as being a non-induc­
tive resistor of 400 ohms connected 
in series between the "hot" signal 
generatm· terminal and the aerial ter­
minal of the receiver. It is worthy 
of note that the connecting cable for 
use on the higher frequencies should 
be of the low capaeity shielded type 
and not more than fifteen to eighteen 
inches in length. The cable for use 
on lower frequencies should also be 
shielded, of course, but the capacity 
and length are not so important. 

The use of short indoor aerials is 
hecoming increasingly prevalent, and 
while a "4-metre" dummy is quite 
s;ltisfactory for eomparative measure­
ments, it provides very little indica­
tion of the actual perfonnancc of the 
receivel" when used on a short indoor 
af;l·ial I especially if the aerial coup­
ling coil of the receiver is designed tc 
match a small aerial) and is. of course. 
useless for alignment of the receiver 
to suit se1·vice conditions. 

This means that an alternative form 
of "dummy" is desirable when work­
ing on receivers designed ,for use 
with small aerials and. to meet this 
need. several suggestions have been 
made as to the form it should take. 
One fail'ly common system is to 
simply use a fixed condenser of about 
50 micromicrofarads in series he­
tween the signal generator and the 
receiver. This will be fairly satis­
factory under most conditions. but 
there is a distinct possibility that a 
resonant cil·cnit will be set up at 
some frequency (especially with aerial 
eoils of the "high impedance" type.) 
In onler to prevent this. or at least 
reduce its effects. it is necessary to 
introduce some extra resistance into 
the circuit and this can be done by 
placing a resistance of ten to twenty 
ohms (exact value depends on output 
impedance of the signal generator) 
in series with the condense1· and an­
other resistance of 250,000 ohms. in 
parallel with the condenser. The com­
bination then consists of a 10-20 ohms 
resistor in series 'with a condenser of 
50 mmfd.. with a high- resistance of 
250,000 ohms in parallel with the con­
denser. 

Output Determination. 
The standard method of receiver 

sensitivity determination calls for the 
·development of 50 milliwatts of energy 
at the output terminals of the reciever. 

This 1nay hte mpasnr~"<l in two ways. 
the particular melltO<l used being de­
pendent on the apparatus available. 

The first of these is by means of a 
eopper-oxide reetitler type of A.C. volt­
meter of the type usually known as an 
"output meter" and the seeoml of 
whieh is by means or u vacuum-tube 
voltmeter. either of which should be 
connected across the primary of the 
input transformer of the loud speaker. 
In either case it is necessary to con­
nect a blocking condenser of at least 
0.5 mfd. capacity in series with the 
meter network to prevent the D.C. 
fiowing in the plate circuit upsetting 
the readings. 

In addition. it is essential that the 
complete measuring network have an 
impedance equal to the optimum load 
resistance of the output valve (or 
valves) in the receiver under consider­
ation. The actual voltage indication 
on the instrument which corresponds 
to an output power of 50 milliwatts 
may he easily calculated from the 
formula-

E=VWXR 
where "E" is the output voltage cor­
responding to the power required, 
"W" is the power required in watts 
(in this ease 0.05 watts) and "R" is 
the output load resistance. 

It should be noted that if a measur­
ing instrument which imposes a re­
sistive load, equal to the rated load 
resistance of the output valve or 
villves, is employed, the voice coil 
circuit of the speaker should he open­
ed when making tests of this nature. 
Otherwise. the speaker load and meter 
load will be in parallel and indications 
will be in error accordingly. This pre­
caution is not necessary if a vacuum­
tube voltmetet· is employed for 
measurement purposes. 

z +! 
~ 
c: 

l --< 

J i~:j: 

desired frequency and modulated 30 
vcr cent. with a 400 cycles audio 
note, is then fed into the input (A 
and E) terminals of the receiver 
through the dummy aerial and the 
output adjusted until the receiver out­
put indicator shows the required 50 
milliwatts. The readings of the 
generator multiplier and microvolt 
dials are then tabulated and the pro­
cedure repeated at several points on 
the waveband under consideration. 

Standard check points on the broad­
cast band are at 600, 1000 and 140(1 
kc/sec., although more frequent 
checks may be made. The sensitivities 
so obtained may then be plotted on 
single squared paper against frequency 
and a curve obtained showing the 
variation of sensitivity from point to 
point. A typical sensitivity curve is 
:;;hown in Fig. 2. All receiver controls 
are, of course, set rtt their maximum 
positions for this test. Sensitivity 
measurements taken in this manne-r 
are what is known as "absolute" sen­
sitivities, and indicate the actual sen­
sitivity o.E the receiver to signals in,­
pressed upon its input terminals. 

However, the fig-ure so obtained is 
not necessarily the effective sensi­
tivity of the receiver. It should be 
remembered that in any receiver, no 
mattet· how good, there is always a 
certain amount of inherent noise (due 
to thennal and "shot" effects, etc.) 
Tt is obvious that a signal which does 
not exceed this inherent noise level 
will be unintelligible, so that the bald 
statement that a receiver has "two 
microvolt sensitivity" (for example) 
means nothing. 

1500 1400 1500 lZOO 1100 1000 900 800 700 600 500 

KILOCYCLES 

Fig. 2-Typical Sensitivity Curve of Receiver. 

Sensitivity Tests. 
TI1e measurement of receiver sen­

sitivity is probably the most generally 
known application of the standard sig· 
nal generator, and is also the simplest. 

This 011eration is preferably carried 
out in a fnlly shielded room so that 
no extraneous noise is introduced to 
til<' receiver with consequent upsetting 
indications. The receiver is connect­
eel UJl in the normal way, as though 
!wing ~el up for normal reception anrl 
the output indicator connected. 'l'be 
signal generatot• output, set to the 

This inherent noise can be very mis­
leading to a technician unfamiliar 
with its manifestations and the fact 
that no deflection of the output meter 
is noted when the receiver is switched 
on, but without the signal generator 
switched on or tuned to resonance, is 
often taken as an indication that the 
inherent noise level of the receiver is 
so low as to be negligible. 

As a matter of fact, most of the 
inhPnml :owl noise doN> not appem· 
until a carrier is tuned In, and if the 
signa 1 g-enerator is switched un with 
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its output already modulated. the 
noise will not be noticed. The correct 
procedure is to adjust the signal 
generator (with modulation on) until 
50 milliwatts output is obtained and 
then switch the modulation off, leav­
ing the carrier still tuned in at the 
same level as with modulation. In 
every case, an appreciable deflection 
of the output meter will still be noted 
and this will not disappear until the 
generator is eithet· detuned or switch­
ed off. This residual indication is the 
noise level of the receiver at maxi­
mum sensitivity and must be taken 
into account when determining the 
effective sensitivity of the receiver. 
This means that an indication on the 
output meter equivalent to this resi­
dual "noise" indication plus another 
50 milliwatts. due to modulation alone 
must lJe obtained. 'The procedure is 
quite simple and merely consists of 
rletennining the power output caused 
by noise alone. adding this to the 50 
milliwatts originally required and de­
tennining the voltage equivalent to 
the power total so obtained. An ex­
ample should clarify this. 

Assume that we are working on il 
receiver using a type 42 output valve. 
The load resistance for the 42 i~ 7,000 
ohms, so that. by using the formula 
for voltage determination given above 
it can be found that the voltage indica~ 
tion equivalent to 50 milliwatts in the 
load is approximately 18.5 volts. The 
signal generator is connected up and 
the modulated signal adjusted until 
an output indication of 18.5 volts is 
obtained. - The modulation is then 
switched off and the meter indication 
~'ill drop hack to say. 7 volts. This 
1s the output caused by noise alone. 
and recom·s'" to fundamental Ohm's 
law rules will show that this voltage 
across 7000 ohms is equal to a power 
of 7 milliwatts. In order to determine 
the effective sensitivity, we must de: 
velop 50 milliwatts of output clue to 
m?dulation alone: therefore. as there 
w~ll- be 7 mi!Jiwatts due to noise, 57 
nlllhwatts must be developed in the 
load of the output valve. Recourse 
to the voltage equivalent fonmtla will 
show that, instead of 18.5 volts. the 
output meter must show an indiea­
tio~ of_ very nearly twenty volts. By 
switclung- on the modulation and re­
adjusting the output of the signa! 
generator to give a twenty-volt re­
ceiver output indication we now ob­
tain the effective sensitivity of the 
1·eceiver. 

As an alternative to this, the sen­
sitivity may be expressed as first de­
scri)Jed I input fot· 50 m\~T. output in­
dudiug noise) and the residual noise 
level (after switc-hing off modulation) 
exvressed aH a lJerCelltilge uf lhe total. 
Cure should be ·taken to see that It is 
reduced to its power er,uiva lent before 

~.;;;,;.: • .t •• 

resolving- it to a percentage of the 
output. In the example quoted, the 
noise level was ef[uivalent to 7 milli­
watts. This is just over one-seventh 
of 50 m \V., or 14 per cent. 

Either· means of expression is 
equally correct, but one or the other 
should be used in order to convey a 
complete picture of a receiver's per­
formance. 

These expressions both refer to the 
sensitivity of a receiver. Another ex­
pression, which may he confusing to 
one not well-versed in the subject is 
"microvolts per metre." 

The expression "microvolts per 
metre" is used to refer to the field 
strength of any station in a particular 
location. The "absolute" signal 
strength available from any given field 
strength is obtainable by multiplying 
the field strength hy the effective 
height of the receiving aerial in 
metres. 

The effective height of an aerial is 
dependent on a numbe1· of factors. 
such as its "fonn factor" and its 
actual location. and. in any case, is 
rather difficult to determine. Average 
conditions place it at about half the 
actual height in metres, and from thi.o 
a fair approximation may be made. 
However. the problem is not one 
which will he met with very f1·equently 
in receiver design. as stiJtion field 
stt·ength contours are distinctly rare. 

Selectivity Measurements. 
Next in importance to receiver sen­

sitivity measurements are determina­
tions of its selectivity, or. shall we 
say, rejectivity to unwanted signals. 
Measurements of this nature may be 
classified under two headings. ad­
jacent channel selectivity and image 
ratio. 

Adjacent rohannel selectivity is 
essential in all types of receivers as 
selectivity of this type is neeessary to 
prevent stations from spreading into 
one another. Insufficient adjacent 
channel selectivity is usually referred 
to as "broadness of tuning." 

"Imag-e ratio" is the term applied 
to the ratio between the signal receiv­
ed from a station by a superhetero­
dyne receiver when it is tuned to the 
fundamental and when it is tuned tu 
the "image spot" or "repeat point" 
at twice the intennediate freqneney 
away from the fundamental. 

In praetice it is usually found more 
convenient to determine the ratio by 
measuring the response for a given 
signal at the fundamental and then to 
measure the signal required at the 
imag-e poi.nt to give Uw same response 
with the receivPr luning adjustments 
at their original po~it ions. 'I' he ratio 
of the two sig-nals is then termed the 
··ituage ratio'' of lhe l'f-weivt:~r , 

'The d.:iterminatlon of the itiiage 
ratio of ·a receiver is quite important 

when dealing with the design of super­
heterodyne receivers. as by this means 
it is possible to fairly accurately fore­
<:<Jst the number of "double spots" and 
"heterodyne whistles" likely to be en­
countered in the operation of the re­
ceiver. 

In order to ascertain the adjacent 
channel selectivity of a receiver the 
apparatus is connected up in the same 
manner as when sensitivity tests are 
being made. A sheet of "single-log" 
graph paper will be required for the 
tabulation of results and preliminary 
ordinates may be marked on the log 
scale up to 10,000. The resonant fre­
quency is arranged in the centre of 
the single squared side of the paper 
and provision should be made for de­
tuning up to 40 or 50 kc/sec. on each 
side of the resonant frequency. These 
markings are clearly shown in fig. 3, 
which depicts a typical selectivity 
curve taken on a receiver. 

Fig. 3-Typical Selectivity Curve. 

Having done this, the receiver is 
tuned into resonance with the output 
of the genenJtor at the frequency 
where it is desired to make a test, 
and the output noted for a given sig­
nal input. Two different procedures 
may then be adopted, the first of 
which is to detune the signal genera­
tor a fixed amount, say 5 kcjsec., and 

- bring up the generator output until 
the ol'iginal output is obtained from 
the receiver. The generator is then 
detuned another 5 kc/sec. and the out­
put brought up still further. These 
results are. of course, tabulated and 
the procedure repeated until the sig­
nal level being delivered is 10,000 
times higher than the original signal, 
or the r;ignal is detuned 40 or 50 
kc/see. from the original position. 'l'he 
procedure is then repeated on the 
other side of the original position, that 
is. the detuning is earried out. on 
lltc; uthel' side of the refei·euc.e fre · 
qnency being used. 

(Continued overleaf.) 
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The second method varies only in 
detail and merely consists of increas· 
ing the signal output by a fixed 
amount each time and detuning the 
generator until the original output 
level if? reached. The plotting method 
is exactly the same in each case, and 
the use of either system is a matter 
for individual preference. 'Whichever 
method is used it is absolutely essen­
tial that the receiver control settings 
and tuning he left in exactly the same 
positions throughout the entire test. 
A curve may he taken in this manner 
at two or three points on each band 
and the overall selectivity of the re­
eeiver thus determined. 

The determination of image ratio 
has already been outlined roughly, but 
a little more detail is necessary to en­
ilUre that no misunderstanding exists. 

As explained before, the image 
point of any signal, on a superhetero­
dyne receiver, is situated at a frequen­
cy exactly twice the intermediate fre­
quency away from the fundamental. 
As modern receiver practice decrees 
that the oscillator in a superhetero­
dyne shall operate at a higher fre­
quency than the signal being received 
it follows that if the receiver is tuned 
to a point twice the I.F. lower than 
the signal the oscillator will again b•' 
in a position to beat with the original 
signal and develop a "difference fre­
quency" equal to the intermediate 
frequency used in the receiver, provid­
ing of course, that the signal fre­
quency circuits are not sufficiently 
selective to reject all trace of the 
original signal at the new tuning posi­
tion. If they are not, then a signal 
will be heard and a condition known 
as "double-spotting" arises. The ob· 
vious remedy is to make the signal 
frequency circuits so selective that 
all trace of the original signal is 
eliminated before the image point is 
reached. This is not always possible. 
however, especially when intermedi­
ate frequencies around the 175 kc/sec. 
mark are used. 

It is very valuable, therefore, to be 
able to determine the amount of image 
interference which may be expected 
from any particular signal. as it i:; 
often possible to make some adjust­
ments which will minimise the trouble. 

The normal procedure adopted is to 
tune the receiver to the signal genera­
tor at a point near the low-frequency 
end of the band under consideration. 
and to work on the lowest signal level 
possible. The signal generator is then 
retuned to a point twice the I.F. higher 
in frequency than that to which the 
receiver is tuned and the signal out ­
put brought up to a point where the 
output indicator on the receiver shows 
the sam•' response as was originally 
obtained. The ratio of the two signal 
leveis is then the image ratio of the 
receiver at the particular resonant 

frequency where the test was made. 
If desired, the "image ratio" of the 
receivet• may be checked at several 
other points on the band. This is 
particularly necessary if the "adjac­
ent channel selectivity" curves of the 
1·eceiver show marked differences at 
various frequencies within the band. 
Ratios higher than 2000 . are usually 
found satisfactory for normal recep· 
tion conditions, although some loca­
tions may require an image ratio of 
ten to twenty times that amount to 
completely eliminate a 11 trace of 
double-spotting. 

Fidelity Tests. 
Next in line after the determination 

of the sensitivity and selet:tivity of the 
receiver comes the determination of 
its fidelity. There are three divisions 
under which the determination of re­
eeiver fidelity may be classified and. 
while two of these are well within the 
eapabilities of the average laboratory, 
the third is rather an involved pro­
cedure, and will be outside the capa­
bilities of the average range of equip­
ment. 

The first elassification is that of the 
determination of the audio frequency 
amplifier response of the receiver. 
This test merely consists of checking 
the audio frequency response from the 
input of the first audio amplifiel' to 
the output of the final stage. The 
second classification is that of overall 
fidelity from the aerial input of the 
receiver to the output of the final am­
plifier, while the third is an actual 
acoustic test. obtained by feeding a 
modulated R.F. signal into the aerial 
terminal and actually measuring the 
sound pressure vibrations set up by 
the loud speaker itself. This final 
test is the one that is outside the 
capabilities of most laboratories, as 
the "set-up" necessary includes not 
only the modulated R.F. oscillator, to­
gether with a beat frequency oscillator 
for generating any desired audio fre­
quency, but also necessitates the use 
of a microphone situated near the 
speaket· in an acoustic chamber de­
signed to avoid stray reflection and 
standing waves which would other­
wise be picked up by the mip·ophone 
in addition to the true output from 
the speaker itself. In addition to the 
microphone it is necessary to have an 
amplifier. of which the audio fre­
quency characteristics a re known, and 
a lso a power level type of output in­
dicator which will give a true indica­
tion of the actual sound impulses 
picked up by the microphone. 

The first two tests, however, are 
comparatively easy to carry out, and 
are extremely valuable from a develop­
mental and engineering point of view, 
especially if each is taken and rl'· 
g-arded with relation to the other test. 

A.F. Amplifier Tests. 
l•'or the audio frequency amplit1er 

response test, the only apparatus 
necessary is a beat-frequency or audio 

frequency oscillator eapal.Jle of devel­
oping the audio frequeJi.cy between 
the limits of about ten arid ten thous­
and cycles, together with a copper­
oxide or thermionic rectifier type out­
put meter. which may be matched to 
the output valve or valves in the re­
eeiver. This test not ouly applies to 
the audio frequency channel in a re­
ceiver, but may also be used to de­
tennille the fidelity of amplifiers used 
for public address work or recording. 

As mentioned before, the audio fre­
quency oscillator is connected to the 
input of the first amplifying stage for 
audio amplifier fidelity · tests and an 
output meter of the rectifier type is 
connected to the amplifier output. The 
amplitude of the audio frequency sig­
nal fed into the amplifier is kept at 
a point below the input overload point 
of the amplifier and a freqneney con­
trol is then rotated over the entire 
range. The audio frequeney response 
measured on the output meter may 
then he plotted against the audio fre­
quency input in cycles. Four hundred 
cycles is usually used as the reference 
level and the gain or loss with refer­
ence to that point plotted in decibels 
up or down. For this purpose a decibel 
ealibrated output meter is an advan­
tage, but once the voltage ratios are 
known as measured on the ordinary 
type of voltage-calibrated output 
meter it is a simple matter to convert 
the ratios so obtained to decibels. 

Receiver Fid.elity. 
Overall fidelity tests, as measured 

from the aerial terminal of a receiver 
to the output of the final amplifier, 
are conducted with the aid of the 
standard signal generator modulated 
·by a beat frequency oscillator instead 
of the built-in 400 cycle oscillatot· in 
the generator. The previously used 
decibel or voltage-calibrated output 
meter is still connected to the output 
terminals of the receiver. To com­
mence with, the radio frequency out­
put of the generator is tuned to a 
pre-determined frequency on the hand 
that it is desired to test on, and the 
volume control of the receiver adjust­
ed to a point which delivers any con­
venient amount of audio frequency 
output at 400 cycles. Four hundred 
cycles is again used as the reference 
level. and for comparative tests a 
modulation percentage of 30 is used. 
The selting of the output meter for 
this adjustment is carefully noted and 
the signal generator is then switched 
over to extemal modqlation from the 
beat frequency oscillator. 

The beat frequency oscillator is 
then tuned to 400 cycles and its ampli­
tude co1itrol or the ·modulation con­
trol on the signal generator adjusted 
until the output meter gives exactly 
the same deflection as was obtained 
from the 30 per cent. modulation sup· 
plied by the bunt-ln 400 cycle oscil­
lator on the signal generator. Having 
thus established a duplicate set of 
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conditions to those applying at 400 
cycles with the standard signal gener­
ator modulation, the frequency of the 
audio oscillator is then varied between 
the maximum and minimum limits. 
The response, as noted on the output 
indicator, is again plotted against fre­
quency with reference to 400 cycles . 
The resultant curve gives the overall 
modulated R.F. fidelity of the receive!'. 
If the audio output of the receiver at 
400 cycles is adjusted to the same 
level as was used for the audio am­
plifier fidelity test, it is possible to 
supet·-impose the two curves and thus 
ascertain the amount of attenuat,ion 
or distortion of the audio frequency 
eharacteristics caused by the radio 
frequency end of the receiver. Tests 
may then be taken at various percent­
ages of modulation until the overload 
point of the audio amplifier is reached. 
Some interesting figures will be ob­
tained in thi.s way and it will be pos­
sible to note just what degree of over­
load distortion is taking place in the 
audio amplifier of the receiver, and 
also at what frequency overloading 
takes place first . In addition, it is 
possible, by careful notation of the dif­
ference between the audio channel 
fidelity and the overall modulated 
R.F. fidelity to determine the exact 
"band-response" of the tuning circuits 
of the receiver and, if necessary, ad­
justments can be made to counteract 
any deficiencies which might exist. 

The R.F. band-response of a receiver 
may be measured directly by means 
of a cathode-ray oscillograph and a 
special frequency modulated oscillator. 
'l'he apparatus for this purpose is the 
same as that used for tuned circuit 
alignment with the cathode-ray oscil­
lograph, and it can he seen that if an 
accurately-known frequency sweep is 
used the side-hand cutting propensi­
ties of any tuned circuit may be pre­
dicted from the shape of the response 
curve on the screen of the C.R. tube. 

A.V.C. Characteristics. 
It is often necessary to ascertain 

the exact effect of the automatic vol­
ume control circuit incorporated in a 
receiver. To measure the effect of 
A.V.C. in a receiver it is necessary to 
make use of the standard signal 
generator again and the rectifier type 
output meter. "Double-Log" graph 
paper will be necessary for plotting a 
curve to tabulate results obtained 
from a test such as this, and the 
ordinates required will be power out­
put along one side and the voltage in­
put along the other side. 

Although standard specifications 
call for tests of this nature to be car-

ried out at 30 per cent. modulation, it 
is usually desirable that a test oi 
this nature be taken at a figure some­
where near 70 or SO per cent. modula­
tion, as this figure approximates the 
average modulation used in broad­
custing stations nowadays . It is oJJ­
viously rather futile to check A.V.C. 
on a modulation percentage less than 
half of the average used, as it is nor­
mally the audio frequency component. 
of a modulated wave that determines 
the overload point of a receiver. \:Vith 
30 per cent. modulation no overload 
might be shown up at any poin!, 
wlwrens. with the modnlation increas­
ed to over twicf:l this value overload 
will be much more likely to occur. A 
test conducted under these conditions 
will. more nearly approximate actual 
working conditions. \Vith the signal 
generator connected to the aerial and 
earth terminals of the receiver the 
output of the generator is then reduc­
ed to the threshold of sensitivity of 
the receiver. The volume control of 
the receiver is then adjusted to its 
maximum position and the reading on 
the output meter noted. The output 
of the generator is then increased in 
ratios of ten until a falling indication 
on the output meter shows that the 
overload point has been reached. The 
procedure is simplified somewhat if 
an output meter is available which is 
calibrated directly in milliwatts for 
the load resistance used. However, 
the more usual instrument will he an 
ordinary type of output meter cali­
brated directly in volts, and in this 
case it will be necessary to convert 
the voltage indications so obtained 
into milliwatts or watts. This is quite 
simply done by squaring the voltage 
reading and dividing the figure thus 
obtained by the resistance of the out­
put network. A preliminary calcula­
tion l.Jased on the maximum output 
rating of the final amplifier in the 
receiver will give a guide as to where 
the overload point may be expected to 
occur. Should it be found that the 
overload point is reached before this 
figure is reached it may be taken as 
a fairly definite indication that some­
thing is seriously wrong with the con­
stants of the circuit being tested and 
it will be advisable to check over the 
operating- conditions of the receiver 
very carefully before proceeding any 
further. 

Stage Gain Measurements. 
Measurements of this nature are of 

particular value when designing new 
receivers, and it is possible by this 
means to have each stage operating 
at its optimum point and thus avoid 
one particularly efficient stage carry­
ing one or two others which are oper­
ating well below thelr peak point, The 
instruments necessary for these tests 
are the standard signal generator for 

radio frequency and intermediate fre­
quency measurements, and a beat fre­
quency oscillator for audio frequency 
measurement. as well as a vacuum 
t.uhe voltmeter for output indicatiotl. 

T'he vacuum tube voltmeter is pre­
ferable for stage gain measurements 
on aecount of the fact that it may 
sometimes be necessary to measure 
the gain of resistance coup-led stages 
or other intermediate stages where 
it is not desirable to disturb the exist · 
ing interstage coupling- anangement. 
A suitable type of vacuum tube volt­
meter should he calibmted in R.M.S. 
vollages with full-Heale ranges of 1, 
10 and 100 volts. The H.M.S. calibra· 
tion is necessary on account of the 
fact that. signal generators <1 nd beat 
frequency oscillators are usually cali­
brated in R.M.S. outp1it readings. The 
coupling arrang-ements for the input 
of the signal generator 01· beat fre­
quency oscillator to the input of the 
stage untle1· measurem ent are depend­
ent entirely on the existing circuit 
arrangements. Thus for an I.F. or 
R.F. amplifying stage it will be neces­
sary in most cases to keep the exist­
ing tuning arrangement in the circuit 
intact and anange for coupling by 
means or the usual primary coil as­
sociated with the input ci.reuit of the 
stage. The output indication is then 
obtained across the plate load of the 
valve, whether it he a choke or a 
tuned circuit. It is essential that a 
high impedance input type of vacuum 
tube voltmeter be used for this type 
of service as a low impedance at this 
point will r esult in a complete up­
setting of the characteristics of the 
stage being measured. It is also de­
sirable that the accuracy of the 
vacuum tuhe voltmeter he checked 
against the input from the signal 
generator. This may easily be carried 
out by using a low voltage range and 
setting it against the maximum out­
put of the generator. For audio fre­
quency stage gain measurement the 
same precautions are necessary. It 
is desirable. in addition. to make sure 
that the output of the heat frequency 
oscillator is correctly matched to the 
input of the transformer or to the 
input stage being measured. If the 
output of the beat frequency oscillator 
does not match the primary of the 
transformer preceding the stage to be 
measured (or in the case of a resist­
lmee coupled stage, the output of the 
beat frequency oscillator does not 
match the plate impedance of the pre­
ceding valve) it will be necessary to 
introduce a matching circuit composed 
of either a tapped inductance or a 
multi-ratio t1·ansformer capable of be­
ing adjusted to the desired impedance. 
These precautions are particularly 
necessary if it is desired tp obtain the 
characteristics of the stage over a 
wide range of frequencies. 
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Alignment Procedure for 
Receivers 

Modern 

·MuCH of the performance of the modern radio re-
ceiver depends on the alignment of its tuned cir­

. cuits and, consequently, it is particularly important 
that the technician have a sound knowledge of the pro­
cedure involved in correcting faults or errors in the 
adjustment of these circuits. The following notes are 
not new by any means, but are basically sound and will 
serve to provide any technician with a working knowledge 
of the principles involved. 

The first essential is an accurately calil.Jrated signal 
generator or modulated oscillator of some type, and fol­
lowing this, an output meter capable of accurate indica­
tions at very low signal levels. In the treatment of re­
ceivers equipped with A.V.C. the output meter may be 
dispensed with, and a milliammeter with a full scale de­
flection of about 10 mA. connected as a " tuning meter," 
used instead. 

Too much emphasis cannot be laid on the necessity of 
accurate I.F. alignment. for it will readily be seen that. 
unless the I.F. tuning circuits are adjusted exactly to the 
frequency which the receiver was designed to nse, accur­
ate tracking of the radio frequency and oscillator circuits 
is impossible. 

Bearing this in mind, then, first ascertain the I.F. that 
the receiver was designed for, and adjust the I.F. trans­
formers to this frequency. It is possible that a little diffi­
culty will be encountered he1·e if no official data on the 
set in hand is available. The procedure in the latter case 
will he to connect up the oscillator to the grid of the 
I.F. amplifier valve (the first will do if there are more 
than one) after removing the grid lead already connected 
to it. The oscillator dial should then be rotated through 
a band of frequencies ranging from about 175 kc/sec. up 
to 475 kc./sec. Quite a number of responses will prob­
ably be heard, especially if the I.F. is somewhere near 
the higher limit, but one of these is bound to be a little 
louder than the others. If several appear to be equally 
loud, reduce the oscillator attenuator setting (not the re­
ceiver volume control) until only one is heard . Unless 
the I.F. transformers have been badly mishandled, the 
frequency at which this response occurs will be very close 
to the correct intermediate frequency. The procedure 
from this point on is the same as if the correct I.F. were 
known, and is as follows:-

The modulated oscillator should be connected to the 
grid of the first detector valve and the tuning gang must 
be turned to a position where no heterodyning takes place 
with either the modulatecl oscillator or a broadcasting 
station which happens to be on the air at the time. Failing 
this the oscillator section of the gang should be shorted 
out. In the case of an A.V.C. set, use the milliammeter 
(mentioned previously) connected in the plate circuit ol' 
one of the controlled valves as a resonance and level in­
dicator, or, if this is impracticable. use the lowest possible 
range on the output meter. so that "lining-up" can be 
carried out at a signal level lower than that at which the 
A.V.C. takes charge. The former method is to he recom­
mended, as some receivers have no A.V.C. threshold. 

A useful "don 't" to bear in mind when lining-up is 
"Don't reduce volume by means of the receiver volume 
control." Always use the attenuator on the modulated 
oscillator if the output meter needlA tends to wr~p itself 
round the stop. If the attenuator has not got sufficient 
range to do this, then the receiver control may be re­
tard~. d sl ight1y, hut in all other ('ases. keep it hard on. 

Having accurately adjusted the I.F. transformers in the 
recetver, the next step is to adjust the signal frequency 
tl'imme1·s on the gang or coils associated with it. A num-

her of operators go to a lot of trouble determining ;'tie-in'' 
points with the super turned into a T.R.F. by feeding the 
R.F'. output into the second detector. This may be quite 
in order when doing developmental work, but is totally 
unnecess-ary, and in some cases, even misleading, to say 
the least. in a completed receive!'. 

Procedure. 
The correct procedure is to first set the modulated 

oscillator to a frequency around 1450 kc. The output of 
the oscillator is then connected to the aerial and earth 
terminals of the receiver, preferably through a "dummy" 
which has characteristics approximating those of the aerial 
which the receiver is to be used on. The receiver dial is 
then turned until maximum output· is obtained, still bear­
ing in mind the rules set out for lining the I.F. amplifier. 
Where the receiver has a frequency or wave-length cali­
brated dial , the control should be set to a point correspond­
ing to the frequency developed by the modulated oscillator. 
In this case, no signal may be heard if the receiver is 
right out of alignment and the next step is to adjust the 
oscillator trimmer, or the position of the dial on the con­
denser shaft until the receiver calibration coincides with 
the modulated oscillator setting. 

This having been clone. the aerial and R.F. stage trim­
mers are adjusted for miximum output and, for the time 
being, lining is complete at the high frequency end of the 
tuning range. 

The modulated oscillator is then set to approximately 
600 k.c. and the receiver dial rotated until resonance is 
obtained. The oscillator padding trimmer must then be 
adjusted to ensure correct tracking, but it is of no earthly 
use adjusting the padder unless the receiver dial is ad­
justed accordingly. The correct procedure is to increase 
the dial reading slightly if the pac\c\er capacity is reduced, 
and vice versa. If either of these simultaneous adjustments 
results in an increased output reading, thEm continue on 
in the same direction until a slight drop is noticed. The 
procedure is then reversed until maximum indication is 
again obtained. The gang or coil trimmers ~uust no~ be 
touched whilst making this adjustment. Havmg obtamecl 
the correct padcler setting, the tuning is then returned to 
1450 k.c. and a check is made again. If the padder did 
not have to be shifted, or was only moved very silghtly 
at the 600 k.c. setting, no re-adjustment of the trimmers 
will be necessary at 1450 k.c., but if th~ padcler was 
shifted to any extent, the aerial and R.F. trimmers will 
have to be adjusted slightly to obtain maximum response 
at this frequency. The oscillator coil trimmer must on 
no account he touched after the initial adjtistment at 1450 
kc./sec. 

Correcting Tracking Faults 
In the preceding paragraphs we dealt with the general 

procedure to be adopted in servicing, or "lining-up" pro­
duction model receivers where the coils and associated 
gear we1·e designed cor1·ectly. This latter is not always 
the case, however, and we will now deal with the correct 
method of ensuring accurate tracking. 

Even though a receiver lines up properly at the bottom 
of the !Janel. and "pads" nicely at the top, it does not 
always follow that the various circuits are keeping in line 
throughout the intervening ,frequencies. 'Turning the 
super into a T.R.F. provides one means of checking the 
tracing approximately, but, a:; this method is liable to he 
misleading if practised by any but a highly skilled tech · 
nician, we will not enter into details here. 

_;t:f:·ri·J,.f';,:··l .. 11: .·.. .. : • · · . · • . . • 
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ALIGNING MODERN ~RECEIVERS 
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Recommended Procedure. 
The first step in determining whether the tracking is 

correct throug·hout the band is to accurately line the re­
eeiver at both ends of the dial. as previously detailed. 
After re-checking at 1,450 kc/sec. shift the modulated 
oscillator frequency to round about 1,000 kc/sec. The 
exact frequency used will depend on local conditions 
fnearby station), as it is not desirable to have broadcast 
signals "chipping in" whilst making tests of this nature. 

Tune the receiver on to the oscillator signal for maxi­
mum deflection on t he output meter, remembering to keep 
the oscillator attenuator well clown and the receiver 
volume control well up. Having clone this, check the 
trimmers on the aerial and R.F. coils. If everything is 
O.K .. any movement of these will give a decided drop in 
output. In that case, return to 1,450 kc/sec. and re-eheck. 
It may be found that one trimmer will be O.K. and the 
other gives an increase in output when it is shifted. Should 
this occur, look at the moving plates of the gang on the 
section associated with the trimmer which is out. as the 
trouble in this case will be almost invariably due to the 
gang itself tracking inconectly . Sedms are provided on 
the moving plates of the gang to take care of contingencies 
such as this. Providing the rotor itself is centred cor­
rectly between the fixed plates, then should the trimmer 
have to be screwed in to increase the output, it follows 
that more capacity is needed in that section. If this is so 
the sectors up to that point (working from the low capacity 
end of the rotor) must be bent inwards carefully until 
any movement of the trimmer results in decreased output. 
The revel·se applies if the trimmer has to come out. 

Sometimes it will be found that both aerial and R.F. 
trimmers will increase the output even if moved in 
opposite directions (for example, the aerial trimmer may 
have to be screwed in and the R.F. trimmer out). The 
gang is usually at fault in this case, and the above pro­
cedure is again followed, being careful to adjust only one 
section at a time, until maximum output is obtained at 
the original 1,450 kc/sec. trimmer settings. 

Having done this, the tuning is taken back to 1,450 
kc/sec. again, and the trimmers rechecked. After making 
an adjustment to the gang of this nature, it is advisable 
to check the padding again, or at least, the alignment, at 
the top of the band. Having tuned to 600 kc/sec. the 
first step is to check ·the padding in the manner previously 
specified. The next step is to check the aerial and R.F. 
trimmers at this frequency. If much alteration to the 
gang was required at 1,000 kc/sec. it will be found that 
some movement of these trimmers will be necessary in 
order to obtain maximum output. In this case the same 
procedure is adopted as at 1,000 kc/sec. , making sure 
that the trimmers are returned to their original setting 
and that the rotor sectors are only bent from the 1,000 
kc/sec. setting on, that is, the sectors which were bent at 
1,000 kc/sec. must not be touched again. Any adjustment 
at the top of the band should be made with the remaining 
sectors. The tuning is then returned to 1,450 kc/sec. and 
the trimmers re-checked. 

Obtaining Correct Oscillator Ratio. 
'I'here still remains the condition at 1,000 kc/sec. to 

consider where both trimmers have to be shifted in the 
same direction in order to obtain maximum output. This 
condition is an indication that the oscillator coil is not 
matched. to the aerial and R.F. coils for the particular 
intermediate frequency used. Should both aerial and R.F. 
trimmei·s have to be screwed in it is an indication that 
the oscillator coil is too big or conversely, the aerial and 
R.F'. coils are too small. As the oscillator coil is usually 
more accessible, it is better to regard it as being the 
culprit , and to take turns off it until movement of the 
trimmers results in decreased output. The reverse treat­
ment applies if the aerial and R.F. trimmers have to 
come out to bring the output up to maximum. 

~.:·-'·· 

Experience shows that a quarter-turn on the trimmers 
ll('Cflssitates an alter11tJou nf on<" tun1 on illP o,;d\lator 
coil to correct matters. 'rhis is approximate only, as a 
great deal depends on the capcity of the trimmers them­
selves, but it is a useful "Rule of Thumh." 

Great care is necessary in carrying out this operation . 
and it is advisable to recheck at top anrl hottom continu­
ally whilst making any adjustment to the oscillator coil 
to ensure that the correct paclder and trimmer positions 
are maintained. In this connection it must he remembered 
that a reduction in the oscillator coil will necessitate an 
increase in the padder setting·, and vice versa. 

It may be found that the original coil in the receiver was 
so far out that the original padcler will not have sufficient 
range to take care of tracking at the top of the band 
with the new coil. In this case the paclder should be 
changed before finalising any adjustments. 

After some alterations have heen made to the oscillator 
coil, it may he found that one trimmer becomes normal. 
while the othr>r one is still out. If this occu1·s , do not 
make any more adjustments to the coil, hut proceed then 
to adjust the gang in accordance with the instructions 
already given. 

The procedure in a receiver which does not incorporate 
an R.F. stage, hut only has an aerial and oscillator coil. 
is identical with that outlined above, with the exception 
that if the aerial section gang sectors have to be bent 
mueh at 1,000 kc/sec. to obtain correct tracking it is safe 
to regard it as an indication that the oscillator coil is 
at fault and to proceed accordingly. 

Extending Wave-Band Coverage 
The following notes will prove useful in cases where 

an existing receiver, or even one in the process of de­
velopment, does not cover any required band satisfactorily. 
The notes refer particularly to the broadcast band, but are 
equally applicable to the treatment of any other frequency 
range. 

Correct Tracking Essential. 
The first step in extending the wave-band coverage in an 

existing receiver is to make certain that it is tracking 
correctly throughout the band already covered. -The pro­
cedure for doing this has already been outlined, and atten­
tion in this respect is likely to have astounding results. 
One receiver inspected by the writer appeared to be track­
ing quite nicely, as far as indications hy reception only 
showed, but the actual coverage was only from 1.450 
k/sec. to 560 kc/sec. 

A check was then made on the tracking throughout the 
band, and revealed that it was far from correct. A little 
alteration to the padder and oscillator increased the cover­
age by nearly 100 kc/sec. and enabled several more sta­
tions to be tuned in quite comfortably. 

However, the results obtained from tracking the receiver 
correctly will not always he so gratifying, and the trouble 
must be sought elsewhere if it is found that everything 
is in order in this direction and the set still does not cover 
the hand. 

Usual Faults. 
It is only very rarely that a case will he found where 

the top and bottom of the band are cut off, and, should 
this be the case, quite extensive alterations will he neces­
sary to the receiver. The cause of trouble of this nature 
will almost invariably be found to he the use of tuning 
coils which are too large, either in length or diameter for 
the shielding cans employed. 

Replacement of the coils with others better proportioned 
for the size of the cans employed will usually have the 
desired effect. 

The usual complaint will he that the stations either come 
in too high or too low. In other words, either the top 
or the bottom of the hand is cut off. 

(Continued Overleaf.) 
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Procedure. 
In the first case, screwing the gang trimmers down may 

make sufficient difference to the tuning to enable the extra 
coverage to he obtained. These may be already hard 
down, though. and some alteration to the coils will be 
necessary. Some idea of the extent of the alteration 
required may be gained by noting the position of the 
existing stations on the dial. To enable 2CR (Cum­
nock) to be tuned in properly, 3WV should come in be· 
tween 93 and 95. If 3WV now tunes at 99, it is quite 
ohvious that at least a five degree drop in their tuning 
position is required. A handy guide to the coil changes 
necessary may be gained from this, as in practice it is 
usually found that a turn added to the aerial and R.F. 
coils will drop the tuning a degree. Therefore in this 
case, at least five turns should be added to the aerial and 
R.F. coils, taking care that approximately the same gauge 
of wire is used for the added turns as are already wound 
on the ex isting coil. 

This applies only to the aerial and R.F. coils, as a dif­
ferent set of conditions apply for the oscillator coil. In 
this case it must be remembered that the oscillator coil is 
woniHl with a definite tnrns ratio to the aerial and R.F. 
-~--------·----- - ------ --·---'-----~ 

~~THE Q 
T HE Boontoon "Q" meter is undoubtedly one of the 

most outstanding instruments to be introduced to 
the radio receiver design engineer during the past 

few years. Although a number of these instruments are in 
use in Australia, very few technicians are fully conversant 
with the principles upon which the operation of the "Q" 
meter is based. A few notes on this subject should be 
of interest. 

The "Q"' meter, as its name implies, is an instrument 
designed to provide direct indications of the reactance/re­
sistance ratio of a coil or condenser. It has already been 
shown in an earlier section of this Annual (see "Funda­
mental Electric Formulae," sub-section, "Resonant Cir­
cuits") that the reactance/resistance ratio of any reactive 
eomponent may be taken as an accurate indication of its 
merit, so it is quite obvious that any instrument capable 
of indicating this ratio instantaneously will he of immense 
Yalne to the radio engineer. 

Description of the HQ" Meter. 
Briefly, the Q-Meter contains: (1) a complete r.f. oscil­

lator; (2) a measuring circuit consisting of a tuning con­
denser system and terminals for connecting the external 
coils and other components to be measured; (3) a vacuum 
tube voltmeter of special design which reads the voltage 
developed across the tuning condenser, and ( 4) a means 
for introducing a known amount of the oscillator voltage 
in series in the measuring circuit. 

The oscillator frequency is variable from 50 kc/s to 
50 mc/s, in seven ranges. A two-section tuning con­
denser is used to tune the oscillator, the higher frequency 
ranges using only the smaller capacitance section. Selec­
tion of the oscillator condenser sections is accomplished 
by the oscillator range-switch. 

The oscillator is of ample powe1· capacity and but a 
small portion of this power is consumed by the "Q" mea­
suring circuit, thereby eliminating reaction of the "Q" 
measuring circuit upon the oscillator. This small portion 
of the osclllator output is introduced into the "Q" mea­
suring circuit through a 0.04 ohm non-inductive coupling 

<:nils and, when making any changes, tho nltornti0n to tlw 
• •sci !!at or mu::;t. preserYo t hls ratio. 

The oscillator coil winding in a receiver using an inter­
mediate frequency of 460 kc/sec. is somewhere between 
60% and 65% of that used on the aerial and R F coils 
and therefore, in the above example, where fi~e· turn~ 
were added to the other coils, 60% of five, or three turns 
must be added to the oscillator coil. The percentage in 
a receiver employing 175 kc/sec. l.F. transformers, is ap­
proximately 80% and alterations to the oscillator coil 
should be in this ratio. 

The reverse procedure to this applies where the stations 
tune in too low, and in this case, turns must be taken off 
the coils. The reduction on the oscillator coil in this case 
is in the same proportion as when adding turns, that is, 
if five turns are taken off the aerial and R.F. coils in a 
460 kc/sec. super three turns must be taken off the oscil­
lator coil. 

Before taking turns off coils, however, it is as well to be 
sure that the gang trimmers are out as far as they will 
go, and that the_ radio frequency wiring of the receiver is 
so arranged that no undue capacity exists between grid 
leads and chassis, or earth. A little attention to this 
latter cleta il will sometimes have quite a decided effect on 
shifting the tnning positions of the va.rions stations on 
the dial. 

----------~- .. ___ _ 

'' METER------

Fig. 1-Schematic diagram of the measuring circuit employed 
in the ~'Q" meter. 

resistance, as shown in F'ig. 1. The current through this 
resistance is indicated by a thermocouple meter which is 
calibrated at two settings, corresponding to the two scales 
of the "Q" voltmeter. The oscillator output voltage is 
controlled by a plate voltage rheostat. 

The "Q" measuring circuit is composed of the resistance 
coupling unit, the "Q" tuning condenser system, terminals 
for connecting externally componets to be measured, a 
vacuum tuhe voltmeter and the associated leads. 

The "Q" tuning condenser system is composed of a main 
tuning condenser of 450 mmfds. maximum capacitance 
and a vernier tuning condenser with a finely divided scale 
having a total capacitance variation of 4 mmfds. The 
vernier condenser is connected in parallel with the main 
tuning condenser and is idependently variable. The scale 
of the vernier condenser is calibrated dh·ectly in micro­
farads from plus 2 to minus 2 mmfds. Each small divi­
sion in this scale corresponds to 0.1 mmfds. 

T.he vernier condenser serves a triple purpose : (a) it 
permits a very fine adjustment of tuning; (b) it permits 
the measurement of small values of capacitance, and (c) 
it permits accurate matching of coils or condensers. When 
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the main tuning eon<lenser is set to read 11JIJ mmfds. the 
vernier may be used to read directly the percentage 
ehange in the total tuning capacitance, i.e. , a change of 
1 mmfd. in the vernier condenser produces a 1 per cent. 
change in the circuit tuning capacitance. Coils may be 
quickly matched for apparent inductance or arranged in 
specified groups by means of the vernier condenser. 

The "Q" measuring circuit terminals furnished with the 
instrument are substantial binding posts which also pro­
vide for the insertion of conventional bayonet type plugs. 
Various plug-in fixtures may he readily eonstructed to 
permit the high-speed testing of coils, condensers, and 
other similar components. 

The vacuum tube voltmeter, called the "Q" voltmete1', 
is specially designed to insure stability in the presence 
of line voltage fluctuations. A high-gain ·triode, type 2A6, 
is used in this circuit. It is calibrated directly in "Q." 
There are two "Q" scales : 0-250 and 0-500. It is also cali­
brated directly in volts. 

Theory of the Method of Measurement. 
'l'he theory of the method of measurement employed in 

the Type 100-A Q-Meter may be explained with the aid 
the schematic diagram of the fundamental circuit of the 
instmment (Fig. 1). 

The oscillator furnishes a current, measured by means 
of the ammeter, which flows through the resistor R 1 • 

This resistance, R1 (0.04 ohm), will usually be small com· 
pared with the other resistances in the circuit and can 
be neglected, or, if the circuit resistance is especially low, 
corrected for. A known voltage "E" is thus introduced 
into the series circuit comprising the variable condenser 
"C," and the inductive reactor under measurement. con­
nected across the terminals AB. The condenser "C" is 
contained in the instrument and its effective resistance is 
negligible. 

By way of illustration we shall consider the measure­
ment of the "Q"' of a coil having inductance "L", resist­
ance "R" and distributed capacitance "Cd," as shown con­
nected to the terminals AB. 

In general, any two-terminal inductive reactor which 
might be connected across AB can be represented by an 
effective series inductance "Le" and effective series resist­
ance "Re." At resonance the condenser reactance will bal· 
ance the effective series reactance betwen A and B and 
the current will be (neglecting R'), equal to E/Re. 

The voltage (Ec) across the condenser "C" is measured 
by means of a voltmeter having negligible power con­
sumption. As it has already been shown (see section 
referred to above, equations 32 and 33) that the developed 
voltage across a reactive circuit is a function of "Q" 
and the applied voltage (!<J), the following relation holcls: 
Ec/E = Qc :':= l/2,.fCRe ........ . . . ..... . .. . (1) 

At resonance, the reactance of the condenser is equai 
to the reactance of inductance, that is: 
1/2,.fC = 2,.fLe . . . . . . . . . . . . . . . . . . . . (2) 

therefore 
Ec/E = 27rgLe/Re Qe ... ........ . (3) 

where "Qe" is the "effective Q" of the coil or other im­
pedance connected to the terminals AB. 

The effective "Q" differs somewhat from the true "Q" 
(2,.fL/R), and a detailed analysis shows that, in the case 
of a coil, the difference depends on the distrihuted capacit­
ance of the coil. 

The relation of the true "Q" to the effective "Q" is 
given very closely by the following:-
'Q = Qe (1 + (C/Cd) ) .. .. .. .. .. .. (4) 

except for frequencies very near the natural frequency of 
the coli. Thus, the effective "Q" approaches true "Q" as 
the ratio of tuning capacitance to distributed capacitance 
Increases. 

From the practical Y!ewpo!nt of this difference !a of little 
iJl!portance s ince in the design of tuned circuits the mini · 
mum capacitance mwd to tune a eoil is usually 10 to 20 
times the distributed capacitance of the coil, so that the 
maximum difference between effective and true "Q" will 
be 5 to 10 per cent. when measured with the minimum 
tuning capacitance. 

In special cases where coils having a high distributed 
capacitance are measured with lo"' tuning capacitances 
and it is desired to know " Q" with high accuracy, the 
above equation ( 4) may be used. 

MEASUREMENT PROCEDURE-COILS: A coil to be 
measured should be connected to the coil terminals pro­
vided on the Q-meter, the oscillator frequency set to the 
desired frequency, and the coil resonated by means of the 
"Q" tuning condenser. Resonance is indicated by maxi­
mum deflection of the Q voltmeter. The "Q" voltmeter 
reading at resonance is the "Q" of the coil. 

The tuning capacitance required to resonate the coil 
may be read directly on the "Q" tuning condenser dial 
in micro-microfarads. This capacitance is the total circuit 
capacitance of the measuring circuit in the Q-Meter, in­
eluding the voltmeter tube and terminals. hut with nothing 
connected to . the terminals. 

This calibration obtains with the vernier condenser set 
at zero. With the vernier at some other position the 
total tuning capacitance is the sum of the readings on 
the main condenser dial and vernier dial. 

·when leads or fixtures having appreciable capacitance 
are connected to the Q-Meter terminals and it is neces­
sary to know the Auning capacitance accurately, the 
capacitance of these should be measured and added to 
the capacitance indicated on the dials. 

It is quite obvious that the ahove features may be used 
for other purposes than that of "Q" factor determination. 
or, alternatively, other functions can be performed at the 
same time as "Q" is being determined. An example of 
this is when "matching" coils in production, and it can 
be seen that the inductance of a coil under test can be 
noted, with relation to a pre-set standard, merely by 
noting the setting of the "Q" tuning condenser and com­
paring it to that while the "standard" was under test. 
Simultaneously with this the "quality" of the coil can 
he noted by checking the indication of the "Q" voltmeter. 

MEASUREMENT PROCEDURE-OTHER COMPO-
NENTS: To measure components other than coils-such 
as condensers, resistors, chokes, and insulating materials 
-it is necessary to provide a coil which will resonate to 
the frequency desired within the range of tuning capacit­
ance of the Q-Meter (40 to 450 mmfds.) plus any addi­
tional capacitance of the components. This coil should 
he connected to the coil terminals of the Q-Meter and 
measurement of "Q" made as described in the foregoing. 
This value of '·Q" is used as a standard of comparison. 

The measurement of such components requires two ob­
servations, one with the component disconnected and one 
with the component connected either in parallel with the 
"Q" circuit or in series with the "Q" circuit. A series 
connection should he made in the coil circuit (between 
the coil and the "Q" meter terminals) and provision made 
to maintain a continuous D-C path through the coil and 
series component (by a leak. not over 5 megohms if neces­
sary) . 

"Q", capacitance and frequency may be recorded for 
each observation which provides the necessary factors to 
calculate the quantity desired. 

For many purposes comparison between similar com­
ponents is as useful as measuring a specific factor, in 
which case it is unnecessary to make any calculations. 
The change in "Q" and in tuning r<tpacitance when the 
<:omponent is connected provides a rapid and accurate 
method of comparing a test component to a standard. 

The above data are abstracted from a paper presented before 
the Instil utlon of Radio Engineers, Australia, on March 25, 1936, 
by Mr. R. J . \V. K<mneli, M. Inst. R.E. (Anst.), and published 
m the May, 1936, issue of "Radio Review of Australia." 
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LOUD SPEAKERS Considerations for 
Correct Application 

M ANY factors enter into the design and application 
of loud speakers which must be carefully observed 
if any degree of fidelity is to be achieved, and 

not the least of these is correct matching of the reproducer 
to the receiver to which it is connected. 

Matching is not only a matter of ensuring that the coup· 
ling transformer has the correct ratio. The subject goes 
far deeper than that. and includes consideration of cabinet 
size and shape and the power supply available for field 
energisation. 

The Coupling Transformer. 
The matter of the coupling transformer is largely one 

for the speaker manufacturers. and they can be relied 
upon to provide the right transformer for any particular 
output stage which will match their voice coil assembly, 
providing that they are given the correct data on that stage. 
A few years ago it may have heen quite in order to say 
that a speaker was required to match a 47 (for instance) 
and leave it at that. Modern valve and receiver design 
calls for more detail than that, however, and to-day one 
must specify not only the type of valve hut the circuit 
conditions under which it is operating if optimum effi­
ciency is required. The receiver designer does not have 
to indulge in any abstruse mathematics to realise that 
the plate resistance of an output valve. or valves, depends 
entirely on the operating conditions, and that, con­
sequently, the plate load for maximum undistorted power 
output varies accordingly. 

Careful attention to this faetor will go a long way to­
wards the realisation of greater reproducer efficiency. 

The Cabinet. 
·when "dynamic" speakers were first introduced, de­

signers who used them could tell you without thinking just 
how much baffle area would be required to ensure even 
response down to a given frequency. 

Without casting any aspersions on to-day's technicians, 
it is quite safe to say that the number who know the 
"cut-off" frequency of their radio cabinets is a very small 
minority. Probably the others think that it doesn 't matter. 
but it does. An old formula, which provides a reasonable 
approximation, tells us that the side of a baffle necessary 
to ensure reproduction of any frequency without attenua­
tion must be equal to a quarter of the wave-length of 
that frequency. Since sound travels at somewhat over 
1,100 feet per second in still air. a little calculation shows 
us that the "cut-off" frequency of the average radio cabi­
net is about 80 cycles. 

This does not necessarily mean that no frequencies 
under this will be reproduced, but it does mean that the 
attenuation of frequencies below this will be so severe 
that they will contribute practically nothing to the over-all 
r esponse. In addition, it also means that the speaker will 
he running "unloaded" at lower frequencies, and, conse­
quently, the motional impedance of the voice coil will be 
reduced and, with it, the load impedance presented to the 
output stage. Distortion must inevitably follow, as well 
as overloading of the output stage on these frequencies. 
This, in turn, will tend to set up audio modulation of the 
power supply with a whole string of repercussions such 
as oscillator drift and amplitude distortion in other stages . 
The overall response of the receive1· is thus affected. 

From the foregoing it should be fairly obvious why the 
cabinet enters into speaker matching. Firstly, it is use­
less using a speaker which will reproduce a frequency 
lower than the cabinet <?ut-off, and secondly, and more 
important, if a speaker is used which will reproduce 
"below cut-off" frequencies, it is essential that the audio 

stages be so designed that no appreciable audio output 
is fed to the speaker at these frequenci es. 

Two a)ternatives are thus available. Either use a 
speaker which cuts off somewhere near the cabinet cut-off. 
and, preferably, has the design improved on the "top" 
register or design the audio end in such a way that it 
"matches" the cabinet. A combination of both t hese 
systems is desirable, if the ultimate in efficiency is to be 
achieved, and this is another instance where full co-opera­
tion between the speaker and receiver manufacturers is 
desirable and can have nothing but a beneficial effect. 

In connection with this subject, it is of interest to note 
tluit the overload point of any amplifier channel is set by 
th8 low frequenci es, often before anything like peak rating 
is reached hy th8 upper register. Elimination of unusable 
"lows " therefore, besides having the effects mentioned 
above . will also enable greater attention to he paid to tlw 
reproduction of the "highs" in their eonect ]11'01)0rtion. 

\Vh ere frequencies below the noma! "cut-off" of the 
cabinet are required, it is quite obvious that neither accen­
tuation of the amplifier response. or peaking of the speaker 
response at these frequencies will be of any help . The 
only methods which can be employed are the increase of 
the cabinet size and the introduction of artificial speaker 
loading by means of acoustic labyrinths or re-entrant 
baffles . This latter subject is one of great importance. 
and further details are appended at the end of this section. 

Resonances. 
There still remain to be considered the problems of 

speaker resonance and the varying impedance of the voice 
coil over the audio frequency range due to the inductive 
nature of the voice coil winding. 

Reproduction resonance can be of two types: that 
known as "cavity resonance," and that due to the con­
struction of the speaker itself. The first is set up by the 
fact that the back of a speaker cone fitted to a cabinet 
is feeding acoustic energy into a more or less confined 
space. Apart from any question of "back-pressure" being 
set up hy this means, it must be remembered that the air 
enclosed in that space has a resonant frequency dependent 
on the dimensions of the containing sides. If the speaker 
is reproducing tones of this frequency, a pronounced reson­
ance will be set up and, as the frequency is invariably low, 
"boomy" reproduction will r esult. The effect of this is 
shown in fig. 1. One means of overcoming this is dealt 
with in the appended description of the Acoustical Laby­
rinth; another, more of a palliative than a preventitive, is 

(Continued on Page 234.) 
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LOUD SPEAKERS. 
Resonances (Continued from Page 232.) 

to keep the back of the radio cabinet free from hangings, 
walls, or other objects which would tend to close in the 
space. 

The second type of resonance, that due to the construc­
tion of the speaker itself, is divided into two parts. The 
first is inherent in the cone structure itself and is a func­
tion of its mass, dimensions and mounting. \Vith popular 
types of spealcers, this resoance usually falls in the region 
of 100 cycles and quite often coincides with the "cavity re­
sonance" set up by the cabinet. Its effect is to impart a 
pronounced "boom" to the reproduction. The obvious 
remedy is, of course, to alter the speaker design so that 
this resonance falls below the lowest frequency reproduced 
by the amplifier system, and this is done in tl\8 better 
quality speakers. With the popular commercial types, 
however, some other way must be found out of the diffi­
culty and suggested means are tapering of the low·fre· 
quency response of the amplifier so that the speaker re· 
sonance will serve to bring the overall response up to 
reference level again; acoustic loading· of the speaker to 
rapidly damp any resonance peaks; and the use of any 
of the "inverse" or "negative" feedback systems which 
have been introduced recently. 

In addition to the cone resonan<.:e, there is usually a 
secondary resonance evident in the neighbourhood of 3000 
cycles. This resonance is usually very distressing, espec­
ially if the response of the amplifier tends to rise at the 
higher frequencies. Inverse feed-back will help to over· 
come this trouble, hut the most satisfactory means appears 
to be some form of filter which introduces an intentional 
"dip" in the amplifier response at the speaker resonant 
ft~quency. A very complete discussion of this subjec t 
is presented in the July, 1936, issue of ''Radio Review 
of Australia," in the form of a paper delivered before the 
I.R.E. (Aust.) by Mr. F. Langford Smith, B.Sc., B.E., 
M. lust. R.E. (Aust.) . 

The question of varying voice coil impedance with fre­
quency only assumes importance when tetrode or pen­
tude output valves are used. As is generally known, the 
power output of these valves increases with load resist­
·ance. This might be useful, but, unfortunately, the dis· 
tortion content of the output also increases, and for 
acceptable reproduction, the load must be held constant 
within fairly close limits. 

This characteristic of tetrode and pentode output valves 
means that with normal speaker designs, and a constant 
signal input to the stage, the power output rises with 
frequency. But for the simultaneous distortion increase, 
this would provide a simple means of "tone compensation" 
in amplifier systems following narrow-band R.F. and I.F. 
amplifiers. As it is, some means must be found to pre­
vent this rise. The small fixed condenser often used 
across the speaker transformer primary to by-pass stray 
R.F. from the speaker helps in this respect, but a more 
satisfactory correction network is provided by a condenset· 
of somewhat larger capacity in series with a resistance. 
This combination is connected in parallel with the speaker 
input transformer primary. A network of this type will 
a lso tend to prevent the development of high transient 
voltages across the speaker transformer. Correct pro­
portioning of the network is :;trrived at by making the 
t·esistance about one and one-third times the recommended 
plate load for the valve in use and adjusting the . con­
denser until the frequency response is fiat. Typical valves 
for use with a type 42 pentacle are 10,000 ohms and 0.02 
mfd. A network of this type will make the impedance of 
the lo:1d substantially independent of frequency at all 
frequencies above about 400 cycles. The application of 
invt>rse f<'t>rl·lmck <llBO aHHi i iH materia.lly in the [l1'<' Vf·n!.ioll 
of power outvut rfse at the higher frequencies. 

SPEAKER FIELD ENERGISATION 
'l'he problem of pro viding· ader1uate field energi~ation 

is <.:omplicated somewhat by the )Jresent-day trend towards 
the universal use of the speaker field as a filter choke, 
but even the voltage requirements of the receiver do not 
absolve the designer from the necessity of ensuring ade­
quate energisation of the speaker field magnet. Obviously, 
it is useless going to a lot of trouble perfecting the re­
ceiver circuit if the field supply to the speaker only allows 
it to operate at half-efficiency. 

The actual arrangement of the field and filter networks 
is entirely dependent on the receiver designer, as all 
speaker manufacturers specify the maximum and mini­
mum field energisations permissible, together with a 
r ecommended "normal" rating. 

Analysis of a number of speakers available on the local 
market shows that the average recommended ratings lie 
between 5 and 10 watts and that the resistances used vary 
between 750 and 8,000 ohms. A table is given below which 
shows the voltage and current requirements which must 
he supplied if five or ten watts of energisation is to be 
supplied to speaker fields ovet' a range of resistances 
between the limits mentioned. 

A word of warning must be added, however, against too 
much energisation. Actually saturation of the field mag­
net will not affect speaker performance directly, but t!H'. 
heat develop ed is bound to have a serious effect. Not 
only is the majority of the heat concentrated in the centre 
of the coil where it will have a tendency to distort the 
voice coil, hu t heat will r educ e the insulation properties 
of the covering on the wire used and lead to premature 
breakdown. So, on this account, if no other, adhere to 
the manufacturers' rating. 

Voltage and Current Ratings for Five and Ten 
Watt Field Energisation. 

Resistance 5 Watts 10 Watts 
750 60 v 85 mA 85 v 120 mA 

1200 75 v 70 mA 110 v 95 mA 
:woo 100 v 50 mA 145 v 75 mA 
2500 110 v 45 mA 160 v 65 mA 
4500 150 v 35 mA 220 v 45 mA 
8000 200 v 25 mA 290 v- 37 mA 

These ratings are only approximate, but will provide a 
useful guide. Ratings between .the five and ten-watt limits 
may he found by the formula:-Watts = voltage by cur­
rent, or, if the current is unknown, watts voltage 
squared and divided by the resistance of the field coil in 
ohms; where "voltage" is the voltage drop across the 
speaker field and "current" is the total current drain 
through the field coil in amperes (e.g. 100 mA should be 
expressed as 0.1 ampere) . 

The resistance calculation chart provided in the earlier 
section on resistances for radio receivers will prove very 
useful for the purpose of determining field energisation 
details , as only two known quantities of the four involved 
are required in order to olJtain complete particulars. 

SPEAKER COUPLING TRANSFORMERS 
Determination of Correct Ratio. 

It is sometimes necessary to determine the ' correct step­
down ratio which will be required in a coupling trans­
former for matching the voice coil of a "dynamic" speaker 
to an output stage. 

The necessity will seldom arise in ordinary receiver 
manufacture as the speakers used are normally supplied 
with coupling transformers already fitted, the specifica­
tions of which are attended to by the speaker manu­
facturers after being supplied with the necessary output 
stage data, as detailed in the first section of the above 
article. 

The information will be of value, however, to designers 
of P.A. equipment and also to servicemen who wish to 
run a n•Jllole H[Jeaker from th<· lrnusror!ll(•r thai ft•Nls 
the speaker at the receiver. 
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LOUD SPEAKERS. 
Coupling Transformers (Continued.) 

The data necessat-y for the determination of transformer 
ratio are the optimum plate load of the output valve, or 
valves, (supplied by the valve manufacturers on their 
characteristic charts) and the motional impedance of the 
voice coil in question. 

Having obtained these, the correct transformer ratio 
is easily determined as it is the square root of the ratio 
of the valve plate load to the voice coil impedance. An 
example will help to clarify this. \Ve will assume that the 
valve in use has a rated plate load of 4,000 ohms and that 
the voice coil an impedance of 10 ohms. The ratio of 
these is 400 to 1; the square root of 400 is 20, so that a 
transformer with a ratio of 20 to 1 will be required. 

vVhen working out the ratio required for matching to a 
push-pull stage, it should be remembered that the plate 
load figme is the plate-to-plate load resistance and not 
that of only one valve. 

The motional impedance of a speaker voice coil may 
not always be known. Actually, it is a variable factor 
dependent on the baffling (or rather, the loading) of the 
speaker, the D.C. resistance of the coil and its reactance. 
In most cases, however, it will he found that the motional 
impedance, at frequencies up to about 400 cycles, is equal 
to about 1.3 times the D.C. resistance of the coil, when the 
D.C. resistance of the coil is under 10 ohms. For D.C. 
resistances above 10 ohms the ratio of motional imped­
ance to D.C. resistance will increase and will not he so 
<.:onstant. However, practically a ll moving-coil speakers 
use low-resistance voice coils nowadays and the 1.3 multi· 
plication fador will provide a reasonably accurate evalua­
tion for motional impedance once the D.C. resistance is 
known. This may readily be ascertained by means of 
a low-reading ohmmeter. 

THE ACOUSTICAL LABYRINTH 
All radio engineers will be interested in the following 

description of the Acoustical Labyrinth by Dr. Ray. H. 
Manson, Chief Engineer of Stromberg-Carlson (U.S.A.). 
This article forms part of a paper on "High Fidelity" by 
Dr. Manson which appeared in the January, February, 
April and May (1936) issues of the "Radio Review of 
Australia." 

Avoiding Cabinet Cavity Resonance by the 
Acoustical Labyrinth 

It was found early in the development of a high fidelity 
type of radio receiver in the Stromberg-Carlson Labora­
tories that smooth over-all response could not be obtained 
when the loud speakers were enclosed in the usual way 
in a radio cabinet. 

After a long period of research by Stromberg-Carlson 
J<Jngineers a complete remedy for cabinet cavity resonance 
distortion (boominess in reproduction) was found in what 
is known as an "Acoustical Labyrinth" which, by the way, 
is an exclusive Stromberg-Carlson development. 

The essential feature of the Acoustical Labyrinth Sys­
tem consists of the prevention of the sound coming from 
the back of the loud speaker from being discharged into 
the interior of the cabinet. 

This is accomplished by the application of a housing 
around the rear of the low frequency speaker; this housing 
communicating with free air through a conduit lined with 
a material having a high value of acoustic absorption. 
Due to the fact that this conduit must have considerable 
length and ample (rectangular) cross-sectional area, and 
at the same time fit into a limited space in the radio 
cabinet, it is made in the form of a labyrinth as shown 
in fig. 2. 

This diagram shows the type of Labyrinth used in one 
Stromberg-Carlson Receiver. It consists of two separate 
units symmetrically connected to the openings at the rear 
ol' thee lon<l HJHeak<~r. with the iitl1er enrls of the conduits 
di scharging tlu·ongh opening~ located in the bottom, and 
at the rear of, the cabinet. 

lle~illes <.:ompletely <loiug away with the hoomy repro­
duction produ<.:ed by cabinet cavity resonance, the Aeons· 
tical Labyrinth makes it possible to place a radio cabinet 
tightly against a wall without change in. its acoustical 
operating characteristics. Also, corner of room locations, 
or any other desirable position for the receiver can be 
selected to suit the listeners without experiencing the 
difficulties of sound wave interference that often occur 
with radio receivers (not using the Acoustical Labyrinth) 
that radiate freely from both front and back of the loud 
speaker. 

Increasing the Low Frequency Range 
Up to the time of the introduction of the Acoustical 

Labyrinth the only method for effectively extending t1 
low frequency range in a radio receiver using a dynamic 
type of speaker, was to increase the baffle area of the 
cabinet. For a given size (baffle area) of cabinet, the 
Acoustical Labyrinth can be so proportioned as to rein­
force the low frequency response just below the natural 
cut-off due to baffle limitation. 

This extension of bass frequencies is obtained by 
making the air column in the Labyrinth resonate at a 
frequency just below the baffle cut-off of the cabinet, and 
to broaden the tuning of this Labyrinth air column by 
scientific design of the shape of conduit, the orifice of 
the conduit, and the absorbing materials employed, so 
that the resulting low frequency response is smooth and 
completely free from distortion peaks. 

The application of the above feature of the Acoustical 
Labyrinth gives a more extended low frequeney (bass) 
range, than would be otherwise possible for a given 
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cabin€t. This is clearly shown by comparing the flat and 
extended low frequency (bass) audio characteristics of 
the speaker system employed in fig. 2 with the limited 
and sharply sloping low frequency (bass) audio charact­
eristics of a regular speaker system, as shown in fig. 1. 
The cabinets employed in both of these examples are of 
the same size and shape, so that the excellent perform­
ance shown in fig. 2 is due to the beneficial effect of the 
Acoustical Labyrinth. 

Increasing Power Handling Ability of Loud Speaker 
In addition to the two important improvements in repro­

duction already ascribed to the Acoustical Labyrinth, it 
has been found that the power handling ability of the 
loud speaker at low frequencies (bass response) has been 
greatly increased over that of a regular cabinet installa· 
tion. This is due to the augmented acoustic load afforded 
by the conduit of the Labyrinth Unit. Thus, low fre­
quency (bass) speakers are capable of greater undistorted 
sound outputs than would be the case if these speakers 
were operated in console cabinets, Jess the Labyrinth. 

Accuracy of Loud Speaker Cone Action 
In the ordinary design of dynamic speaker, mounted in 

a cahinf't with hoth si cles opPn to the air, there is a 
L<>ndnney for the <.:one ta coutiiiUe to vibrate after the 

(Continued on Page 242, Col. 2.) 
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Power Supply For Country Receivers 
A LTHOUGH "battery" receivers have been improved very considerably during the past few years, both from 

the performance and economy points of view, the question of power supply is still of paramount impor­
tance and must receive proper attention if any degree of efficiency and reliability is to be achieved. 
Power supply for country receivers is obtained from three general sources, usually termed the "A," "B" 

and "C" supplies. Several means are available for obtaining each of these and some details concerning them, 
their operation and maintenace should provide a basi of kowledge which will assist materially in the bettet• 
understanding and handling of battery receivers and associated equipment. 

THE "A" SUPPLY 

The filament, or "A" supply, for a battery receiver may 
IJe obtained from either "primary" or "seeondary" type 
eells. The former , which are self-generating (i.e., they 
develop their own power lJY chemical reaction) have made 
remarkable strides forward in Australia during the past 
few monfhs and bid fair to become the standard type of 
"A" supply in districts where charging of secondary cells 
is ineonvenient m· unduly expensive. This is by no means 
the case as yet, but even so, a few notes concerning the 
types available and their operation should be of interest. 

"Carboncels" 

The first type of primary cell especially designed for 
radio "A" power supply was the air-depolal'izer "Carbon­
eeL" This type of cell is self-generating and may be 
reactivated by replacement of the electrolyte when it is 
completely discharged. The cell operates in the same 
manner as the old type of Leclanche cell, but instead of 
using manganese dioxide · as a depolarizer to i·emove the 
film of nascent hydrogen gas which forms on the positive 
(carbon) electrode, this electrode is made of special 
porous carbon which allows a free circulation of air. 
Depolarization is thus carried out by the oxygen of the 
atmosphere and a steady flow of current over long periods 
may be obtained. 

Typical ratings for air depolarizer cells of this type are 
300 and 500 ampere hours at average drains of 0.3 to 
0.5 amperes. It will thus be seen that a "Carboncel" bat­
tery has a useful life of about 1,000 hours per charge. 

As the cell can then be refilled at moderate cost and 
it uses a non-destructive electrolyte it would appear that 
the system provides many advantages, particularly in 
locations remote from charging facilities. 

The terminal voltage of these cells ranges between 1.0 
and 1.2 volts, depending on the load, so that two cells, with 
a rheostat in series, will be required to provide the two 
volts necessary for the operation of most battery receivers. 

"Air-Cells" 

The second type of primary battery generally available 
in Australia is the Eveready "Air-CelL" · The principle of 
operation of this type of cell is somewhat similar to that 
of the "Carboncel," but it features an entirely different 
form of construction. Instead of a glass container being 
used and two separate cells being necessary to make 
up the two volts required for filament supply to a radio 
;·eceiver, this type of battery is made up of two cells 
assembled in a one-piece moulded container. The external 
appearance is not unlike that of a six-volt accumulator. 
The two cells are internally connected in series so that 
only two terminals are provided for connection purposes. 

This type of battery uses a sodium hydroxide (caustic 
soda) solution as its electrolyte and is not refillable; the 
electrodes being so proportioned that they disintegrate at 
about the same rate as the electrolyte weakens. The "Air­
Cell" is shipped dry and in a sealed condition. The active 
material of the electrolyte is contained in the cells and 
as long as the seals are not broken, the battery will stand 
indefinitely without deterioration. An advantage of this 
system is that the user only n eeds to break lhe ~>eals 
and fill the cells with water (ordinary drinking) when he 

wishes to place the "Air-Cell" in operation. The battery 
is ready for use about fifteen minutes after filling with 
water. 

The terminal voltage of an "Air-Cell" battery inune­
diately after activation is approximately 2.53 volts. Aftei' 
twelve to fifteen hours use at maximum load (0.65 
ampere), this voltage drops to about 2.45 volts. This 
voltage is held constant for an appreciable length of 
time, whether the battery is used continuously or inter­
mittently, and then commences to drop gradually till it 
reaches 2.25 volts at the end of 1000 hours of service. At 
this point, the voltage drops off rapidly and the cell 
becomes completely exhausted. It should be noted that 
the terminal voltages given above are totally independent 
of the load imposed on the "Air-Cell" (as long as the load 
is kept below the rated maximum of 0.65 ampere). 

"Air-Cell" Application 

On account of the small variation between the activa­
tion and exhaustion voltages of the "Air-Cell" it has been 
found possible to use a resistor of fixed value for voltage­
dropping purposes instead of a variable rheostat. This 
simplifies matters considerably as it means that the 
resistor can be built into a receiver designed for "Air­
Cell" operation and no adjustment is necessary at any 
time, even when a new "Air-Cell" is connected to the 
receiver . 

To proportion this resistor, it is necessary to take into 
account both the permissible filament voltage variations 
and the filament current of the valves used in the receiver. 
Most two volt valves operate quite satisfactorily between 
the limits of 1.8 and 2.2 volts. The maximum voltage is 
of immediate importance and as the terminal voltage of 
a freshly-activated "Air-Cell" is 2.53 volts, it can be seen 
that 0.33 volts must be dropped in the series resistor to 
ensure that the valves being fed are not over-loaded. A 
resistor capable of dropping 0.33 volts from a fresh "Air­
Cell" will ensure that a maximum voltage of 2.2 is applied 
to the valves . After the initial discharge period, when the 
voltage drops to 2.45 volts, approximately 2.12 volts will 
be delivered at the valve filaments, while towards the 
end of the "Air-Cell's" life the valve filament voltage will 
be approximately 1.92 volts. Actually, the 2.12 volts and 
1.92 volts figures will be a little higher than this as the 
valves will draw sJightly less current at these lower 
voltages than at the original 2.2 volts, and, consequently, 
the drop in the resistor will not be quite as great. The 
error will not have any serious effect (as a matter of 
fact, it will be beneficial toward the end of the "Air­
Cell's" life) as it can be seen that in any case the voltages 
supplied to the valves, after the initial peak has passed, 
are well within the rated limits. 

The proportioning of the resistor value is a little more 
difficult than just deciding the voltage drop required. To 
ascertain the correct value of resistance required it is 
first essential to determine the total current drain of the 
receiver, including all dial lamps. This drain at a filament 
supply of two volts can be ascertained by reference to 
valve makers' data. It must be remembered, however, that 
the initial voltage supplied to the valves is intended to 
be 2.2 volts and, consequently, the current drain will be 
higher than at two volts. The extent to which it will 
increase will not be directly proportional to the voltage 
increase, as 1he increased voltag.!" will inc.n•aRI' 1h" lt·ttt-

(Turu to Page 238 .) 
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perature of the valve filaments and so increase their 
resistance slightly. The net result is that the ten per cent. 
increase in voltage will increase the rated current drain 
of the valve filaments by six per cent. 

This is most important and veryi little calculation is 
required to show that the maximum nominal current drain 
of a receiver to be fed by an "Air-Cell" must not exceed 
0.61 ampere (610 milliamperes) . 

The multiplying factor required to determine t.~e. actua.~ 
initial current drain of a receiver, fed by an An·-Cell 
through a resistor providing a voltage drop o~ 0.33 volts, 
is 1.06. For example, a receiver having a nomtnal current 
drain of 500 milliamperes (0.5 ampere) will draw 500 X 
1.06, or 530 milliamperes under aetna! initial "Air-Cell" 
operation conditions. 

Continuing the example further it will be found that 
the total resistance required to provide the necessary 
voltage drop of 0.33 volts will be 0.33/0.53 or 0.622 ohm. 
This is the total resistance, however, and includes the 
wiring betwen the "Air-Cell" and the valve filaments. 
Assumin.,. that the resistance of the wiring is 0.14 ohm 
(a fair a;erage value), it can be seen that an additional 
series resistor having a value of 0.582 ohm will be re­
quired. ·This must be permanently wired into circuit to 
avoid accidental overload of the valves by connecting up 
an "Air-Cell" without any provision for voltage drop. In 
practice, of course, the value of the wiring resistance 
should he determined accurately and not just assumed. 

Accumulators 
'l'he lead-acid type accumulator still remains extremely 

poplllar as a means for providing "A" power to radio 
receivers and the growing popularity of the "vibrator­
powered" receiver, which obtains all of its power from 
the "A" battery, ensures that this type of "sec.ondary" 
or rechargeable battery will be in use for a long time yet. 
In addition, the strict limitations on the amou_nt of cur­
rent which can be drawn from any type of pnmary bat­
tery tend to keep a large field of application clear for the 
familiar accumulator, which is only limited in this respect 
by the charging facilities available. 

Until twelve or eighteen months ago practically every 
type of battery receiver used a two-volt (single cell) ac­
cumulator. Nowadays, however, series-parallel filament 
wiring of two-volt valves, particularly in connection with 
"vibrator-powered" receivers, is becoming increasingly 
popular, and many six-volt batteries are in use. For this 
reason, the notes on accumulator maintenance and charg­
ing at the end of this section will be found particularly 
useful. 

THE "8" SUPPLY 
· The high-tension supply for battery-operated radio re­

ceivers is obtainable from three general sources; primary 
batteries of the dry-cell type, secondary batteries of the 
rechargeable type, and mechanical converters which obtain 
tlleir power from the filament supply of the receiver. 
The first and last of these are in general use to-day, but 
a few special applications of the second type still exist. 

Dry Batteries 
"Dry batteries" are really banks of modified Leclanche 

type cells which use a jelly-type electrolyte instead of a 
liquid. The terri1inal voltage of this type of cell is about 
1.5 volts so that quite a large number of them must be 
connected in series to provide the 135-180 volts high­
tension required for modern receivers. The current drain 
is light, however, and the cells, may be made quite small. 

Dry "B" batteries are usually rated in accordance with 
the maximum current drain that is likely to be required 
from them and as a result we find that a "light duty" 
battery is made to deliver up to about 6 mA. satisfactorily; 
a "heavy duty," 16 mA. and a "super-power," 25 mA. or 
thereahm1ts. The imposition of a greater current drain 

oil a IJallery than that fur whidt it i~ rated will nut only 
accelerate its discharge out of all pi·oportion to the actual 
overload, but will also result in a very definite drop in 
terminal voltage after only a few hours' use. This is on 
account of the fact that the depolarisation action inside 
the cell has definite limitations and a current overload 
will upset the normal balance between polarizing and 
depolarizing actions. 

"B" batteries of this type should be stored and installed 
in a cool, dry place, as heat tends to actually dry up the 
electrolyte and moisture sets up leakage between cells 
and across the entire battery. 

Accumulator "B" Batteries 
Accumulator "B" batteries of the lead-acid type have 

been used for many years but have not gained popular 
favour on account of their weight and delicate nature. 
The fact that they contain an acid electrolyte is also a 
disadvantage. Even so, there are many applications where 
an accumulator "B" battery of this type proves very use­
ful and quite a number are to be found giving excellent 
set·vice. 'l'he maintenance and operation of this tYIYe or 
battery follows the lines of the low voltage ·'A" hattery 
very closely and the remarks which will be made later 
with respect to "A" batteries are equally applicable. 

An alternative to the "lead-acid" high-tension supply is 
found in the Milnes' nickel-cadmium accumulator unit. 
This unit is built up of a number of cells of the Edison 
alkali accumulator type in series and features a number or 
advantages not possessed hy the lead-acid ty.pe of unit. 

The terminal voltage of a cell of this type is about 1.25 
volts so that more cells are required for a given voltage 
than would he if lead-acid cells were used. However, each 
cell weighs ahciut one-third as much as a "lead" cell so 
that the overall weight is reduced very considerably. 

The particular type of Milnes' Unit available in Aus­
tralia is fitted with a very ingenious series-parallel switch­
ing arrangemei1t for the cells so that it may be converted 
from a 120 volt unit to a 5 volt unit. This enables the 
unit to be recharged from a 6 volt accumulator without 
any difficulty and so simplifies maintenance problems 
enormously. The voltage of the cells. rises slightly when 
fully charged under "u.o-load" conditions so that the 
charging operation is self-regulating; charging auto­
matically ceases when the cells are fully charged if a 6 
volt source of supply is used. 

Mechanical Converters 
Several types of mechanical converters have made their 

appearance lately, these taking the form of a small 
motor-generator or vibrator-interrupter unit which operates 
from a 6 volt "A" battery and supplies the necessary high­
tension voltage for the set. 

The vibrator-interrupter type of unit consists basically 
of a transformer connected across a low-voltage supply 
and having its primary circuit interrupted in order to 
provide the variations of magnetic flux necessary for 
transformation. It is thus possible to "step up" the low 
voltage direct-current primary supply to any required 
voltage; the final voltage obtained being dependent on the 
turns ratio of the transformer windings and the character­
istics of the primary circuit interrupter. The voltage 
obtained from the secondary will be alternating in char­
acter and must be rectified before application to the 
receiver. Rectification may he effected hy means of an 
extra set of contacts on the interrupter; or by a valve 
or a copper-oxide rectifier. 

In actital practice, both primary and secondary wind · 
ings of the transformer are centre-tapped and the inter­
rupter is so arranged that an actual reversal of current 
flow takes place in the primary winding. The induced 
alternating current in the secondary winding is, as a 
result, of better wave-form and filtering after rectification 
is simplified . The centre-tapping of the secondary permits 
of "full-wave" rectification and, in general, improves tllP 
efficiency of the unit appreciably. 

(Turn to P·age 240.) 
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The interrupters, or vibrators, as they are generally 
known, are normally built up in a cushioned case fitted 
with a pin type plug so as to enable simple replacement to 
be effected. The "cushioning," which usually consists of 
sponge rubber, serves a dual purpose in that it prevents 
the mechanical vibration from being imparted to other 
portions of the assembly, and also serves to prevent the 
mechanical "noise" of the· vibrator from being heard. 

Vibrators wh.ich incorporate a separate set of contacts 
for the purpose of high-tension rectification are known as 
"synchronous" types, while those which merely interrupt 
the primary circuit are known as "non-synchronous" 
types. The latter, of course, need a separate rectifier. 

Opinion as to the relative merits of the two systems 
appears to be fairly evenly divided . 

A high degree of overall efficiency has been achieved 
hy the designers of "vibrator" power units and examples 
are to he found which will provide 150 volts of rectified 
and flltered high tension with sn fficient cunent to ad0· 
quately feed a five-valve, pentode-output receiver, from 
a primary input of only 0.6 ampere at six volts. 

As a six-volt battery is usually used for the operation 
of these units it is convenient to ari·ange the receiver 
valve filaments so that six volts are required for their 
heating (unless, of course, one likes to tap the battery 
at two volts). The six-volt valves at present available are 
comparatively wasteful of filament power and it is usually 
found advisable to use two-volt valves and wire the fila­
ments in series-parallel. By this means the total filament 
drain of a receiver may he reduced to somewhere near 
the 0.25 ampere mark and the drain of the "B" supply 
unit makes up the total to somewhere in the region of 
one ampere. "Automatic," bias voltage may be obtained 
from the series drop across the filaments , so that systems 
such as these have much to commend them, providing, of 
course, that the increased "A" drain does not make bat­
tery charging unduly frequent. 

THE "C" SUPPLY 
Little needs to be said about the "C" or bias supply to 

modern receivers save that without some means of pro­
viding the all-important negative bias to the various tubes 
the best efforts of both the "A" and "B" supply systems 
are not of much use. 

Voltage only is required from the "C" supply, unless a 
bleeder network is intentionally placed across it for the 
purpose of voltage division, • so that only small cells are 
required if dry batteries are used for the purpose. 

Quite a large -percentage of receivers to-day use "auto­
matic" biassing systems, however, and the separate bias 
battery is no longer as essential as it was a few years 
ago. 

For small sets uf:iing a pentode output valve, or other 
system where the "B" drain is constant, the most popular 
method of obtaining "free" bias is by means of a resistor 
in series with the "B" return lead. This resist6r may be 
tapped in order to obtain any bias voltage up to the total 
drop across the re10istor. It is essential, however, that 
the resistor be efficiently by-passed by a condenser, other­
wise degenerative effects will occur through the resistor 
being common to the plate circuits of all the valves in the 
receiver. It must also be remembered that the voltage 
developed across the biassing resistor reduces the effec­
tive plate voltage. 

This type of bias system is useless for receivers using 
Class .".B" output stages due to the variation in the drain 
of the receiver at different signal levels. In receivers of 
this type it is necessary to either use a battery for bias 
or a bleed network across section of the "B" supply. This 
bleed network is tapped on to the "B" battery at a point 
sufficiently positive to ensure that the correct amount of 
bias voltage is available. This positive tapping on the 
"B" supply is then connected to the usual "B" negative 

terminal and the free end of the l.Jattery is left for bias 
connections. The drain of the bleed network is usually 
arranged to be the same as that of the receiver at average 
volume level so that the section of the battery used for 
bias runs down at the same rate as that used for "B" 
supply, and so maintains the voltage ratios constant. A 
switch must be provided to ensure that the bleed net,work 
is open-circuited when the receiver is switched off. 

The final method of obtaining automatic bias is by 
means of series-parallel filament wiring. Obviously, if three 
two-volt valve filaments are wired in series across a six-volt 
battery the negative end filament of the valve at the posi­
tive end of the combination is four volts positive with 
relation to the negative battery lead. Consequently, four 
volts bias for tl;lat valve may be obtained by returning 
its grid to the negative lead. Two volts bias can be 
obtained by using the junction of the second and third 
valve filaments as the return point. Intermediate volt­
ages between zero and the maximum can easily be ob­
tained by shunting a moderately high resistance voltage 
divider across the appropriate filaments. This particular 
system finds a- useful npplieation in the desip;n of vihmtor­
powered receivers, as mentioned hefore. 

In addition to these m ethods of ohtaininp; automatie 
bias there is another factor which is tending to elimiliate 
bias batteries. This is the introduction of "zero bias" 
valves for battery receivers. These valves are designed 
to operate satisfactorily without the application of grid 
bias at all. 

MAINTENANCE AND CHARGING OF 
ACCUMULATORS 

A S accumulators of the lead-acid type are almost 
universally used for "A" supply to radio receivers 
of the "battery-operated" type, some details con­

cerning their efficient maintenance and charging will not 
be out of place. 

General Maintenance Hints 
1. Keep the outside of the battery clean and dry. Damp­

ness or dirt permits the charge to leak away, and in 
time accumulates sufficiently to corrode the terminals . 

2. Also see that the vent plugs are kept in place and 
tight. 

3. It is considerably easier to prevent corrosion than · it 
is to get rid of it. Cover all metal surfaces which are 
connected together with a film of pure vaseline-not 
grease. 

4. Only distilled (not merely boiled) water should be 
used. Glass, earthenware, rubber, lead or. wood recep­
tacles which have not been used for any other purposes 
are suitable for transporting distilled water. 

5. Add distilled water regularly to each cell, until the 
level of the liquid is ~-in. above the tops of the plates . 
Never allow the acid to fall to a level below the tops 
of the separators. 

6. The intervals at which water should be added depend 
largely on the operating conditions. The best time 
to add the water is just before the cells are to be 
given a charge. 

7. The solution (electrolyte) is a mixture of distilled 
water and_ pure sulphuric acid. Ordinarily, the loss ~n 
volume of e lectrolyte is from the -loss of its water. 
Some water i& lost by evaporation, but most of the 
loss is due to the action of the charging current, which 
decomposes the water, forming gases which are given 
off through the vent holes . Acid is never lost from 
the battery by evaporation or decomposition. It. will, 
therefore, never be necessary to add new electrolyte 
unless some should get outside the cell through care­
lessness by leaving the vent plugs out or loose, or by 
bringing the level too high when adding water. 

8. Never use a battery in a leaky condition-instantly 
have the jar replaced. 

9. Never examine a battery with a naked light-the 
hydrogen and oxygen gases which emanate from a 
battery are highly explosive. 

(Continued on next Page.) 
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Charging Accumulators. 
It is essential that a new or replacement cell should be 

given its cOI'rect initial charge. Fortunately this is usually 
attended to by the makers, so it is only necessary to fill 
the cells with sulphuric acid of the specific gravity (Sp. 
Gr.) recommended by the makers and allow to st:1;nd for 
at least four hours when it will be ready for serviCe. A 
liiTht freshening charge is desirable at this stage. Infor­
m"'ation as to correct specific gravity level of acid and 
charge rate, may be had from the maker's catalogues if 
it does not accompany the battery. The acid should never 
be allowed to fall to a level which exposes the plates to 
the air while if filled brimful the cell will ptobably over· 
flow on recharging. Unless acid has been spilt, only dis­
tilled water should he added to top up to the correct level. 
If, however, acid has heen spilt, the amount lost should 
he replaced hy acid of the same Sp. Gr. 

After eharging, all moisture or acid should be carefully 
wiped ot'l' the to11s and cases of batteries with a damp 
doth, and it is desimble to grease exposed lead parts with 
pure vaseline to prevent corrosion . Indications of full 
charge are several and are listed in their order of impor­
tance. 

Sp. Gr. of the Acid. This remains constant when further 
charged above the full charge and may vary from 1.220 
to 1.300, being usually higher for small batteries. 

Voltage of . Each Cell. 'With charging current on, this 
is from 2.65 down to 2.3 for old cells. 

Gassing. A sulphated cell will gas throughout its 
charge, but the gassing which indicates a full charge 
comes off in much larger bubbles. 

Colour of Plates. Fully charged, the positive plate is 
a dark chocolate and the negative a slate grey. 

Battery testers consisting of a voltmeter and a shunt 
which draws a certain current from the battery are useful 
in ensuing that the voltage is measured in the "on load" 
condition. A freshly charged battery should show from 
2 to 2.05 volts which gradually drops to 1.85 volts at the 
end of the discharge period. 

Sulphation consists. of a white deposit on the plates 
and is also indicated by a low Sp. Gr. and a loss of capac­
ity. It is caused by undue demands on the battery when 
almost discharged or long standing in a discharged state. 
This is one of those faults which is better prevented than 
cured and if the batteries are kept fully charged no 
trouble of this nature should be experienced. However, 
if sulphate is formed, the accumulator should be charged 
at a very low rate for a long period until the sulphate is 
converted into useful material and the Sp. Gr. of the elec­
trolyte reaches its former value. If this process has no 
effect then the cell should be scrapped. 

·when mixing new acid for batteries it is important 
to add the acid to the water and stir with a glass rod. 
If water is added to concentrated sulphuric acid (also 
known as oil of vitriol) a dangerous explosion is liable 
to occur due to the intense heat generated. A table for 
mixing is given below. Concentrated acid has a Sp. Gr. 
of 1.835. 

Acid Mixing Table. 
-~S~p-.~G~t-,.-----~Vat_e_r __ _ 

Required Parts by 
1.300 24.7 
1.290 26.0 
1.280 27.5 
1.270 2!l.O 
1.260 30.0 
1.250 32.2 
1.240 34.0 
1.230 36.0 
1.225 37.2 

Volume. 

To be mixed with 10 parts 
by volume of concen­
trated sulphuric acid. 

It i~ to IJe nole<l t.hal wlten an aectuuulalor operaleu al 
a higher temperature than that speCified the maximum 
permissible Sp. Gr. is lower, otherwise a shortened life 
is the result. 

The following table, which takes into account the vary­
ing climatic conditions in Australia, will provide a reliable 
indication of the specific gravities which should be found 
in an accumulat?r under various conditions and states of 
charge 

ln Q'land, W.A., In N.S.W., Vic., 
'V'hen and N.T. S.A. & Tas . 

Battery 

I 
Max. Max. is Sp. Gr. Temp. Sp. Gr. Temp. 

Fully 1.250 
I ll0°F. 

1.220 135°F Charged (1.240-1.260) (1.210-1.230) 
Half Dis· 1.180 1- .-- 1.150 

charged (1.170-U90l (1.140-1 .160) " 
1~-- - ---

Fully Dis· 
-~1.120 ___ 1.090 

charged (1.110-1.130) I " (1.080-1.100) " 
1 The Sp. Gr. Rhoulcl always he measured w1th a rel!ah,e 

hydrometer. 
Charging Plants. 

The type and si~e of plant which is installed will be 
o·overned entirely by the amount of charging which is to 
be done. ·where direct current mains are 'available 
charging can he accomplished by one of two systems. 
The simpler is to insert an a ppropriate series resistor to 
cut down the current to the required value. In practice 
this would consist of some sort of rheostat 01· open frame­
work of wire, connection to which could be made by 
mean-s of clips. Direct charging from the mains is not an 
economical proposition unless a large number (more than 
50 say) of cells have to be charged, and even in this 
case the charging current will have to be regulated so as 
not to ruin the smallest cell in circuit. A suitable motor 
generator set will charge these batteries in parallel and 
prove a far more economical installation despite its higher 
initial cost. 

However, in the majority of instances supply is A.C., in 
which case. we can class the suitable plants under five 
heads: 

(i) Rotating machinery, e.g., motor generators, motors 
driving dynamos, synchronous rectifiers; (ii) Vibrating 
rectifiers; (iii) Metal rectifiers; (iv) Valve . rectifiers; 
(v) mercury arc rectifiers. 

The cost of upkeep and attention to the last three 
named is very low, since there are no moving parts and 
replacements of the rectifying units are rare, providing 
that they are operated within their rating. In any class 
of charging equipment it is important not to overload any 
portion of the apparatus. A good motor generator set will 
give long service with little attention beyond regularly 
oiling or greasing the bearings and cleaning the com­
mutator and brushes, this last item being particularly 
important to ensure efficient running of the plant. The 
contacts of vibrating rectifiers also need a regular touch­
ing up. 'Vith mechanical battery charging systems, it is 
essential to instal an automatic cut-out similar to that 
on a car, so that if the generator stops running (on the 
failure of the line voltage or for some other reason) the 
batteries will not. discharge back through the generator. 

A valve or thermionic type charger is usually found to 
be the most satisfactory proposition for the radio dealer 
on account of its low initial cost, simplicity of operation 
and high efficiency. Service on this type of charger be­
comes a matter of replacing· a tube occasionally and, apart 
from this the operation is very nearly a matter of "instal 
and forget." No useful purpose would be served by de­
tailing the construction of a tube-type battery charger, as 
this type can usually be purchased complete as cheaply 
as it can be made. 

For locations where no power supply of any kind is 
available, there are now on the market two forms of 
battery charging device which will often be found par­
ticularly suitable to the individual set owner or small 
radio rtealer. 

(Turn to next Page.) 
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POWER SUPPLY FOR 
COUNTRY RECEIVERS 

Charging Plants (Continued.) 

The first of these is the wind-operated generator which 
is essentially a D.C. generator with a "propellor" direct­
coupled to its armature shaft. By speci-al design of the 
·'propellor" and generator, these devices can be made to 
commence charging in breezes as light as 8 m.p.h. 

Some form of governor is essential with these units to 
prevent overcharging in strong winds, and also, it is de· 
sirable that some means be provided to lock the "pro­
pellor" or take it out of the wind when the battery is 
fully charged. The average wind-driven charger available 
in Australia is capable of delivering np to 10-Hi amperes 
to a six-volt hattery in a 20 m.p.h . wind. 

An allernative to this is provided hy the petrol-driven 
generator. Units of this type are available in a variety 
of forms, hut llasically, they consist of a small petrol 
engine (three-r]narter horsepower. or thereabouts) with 
a D.C. generator directly coupled to its crankshaft. 

These units are surprisingly eflident and easy to handle. 
The smaller units available have a power output of about 
1n0 watts, while larger. units with ratings up to about 30il 
watts can also be obtained. 

Treatment of Batteries. 
A systematic system of time keeping and charging cur­

rents Should be adopted to avoid over- or under-charging 
and consequent complaints. After charging the cells 
Rhould he carefully wiped down, paying particular atten­
tion to the tops, where acid spray and dust accumulate. 
Terminals and connecting links should be plentifully 
g-reased with vaseline after cleaning with a file or emery 
paper where necessary. 

In old batteries an internal short circuit may have de­
veloped by reason of buckled plates or a sludge of once 
active material forming in the bottom of the cell. 

Outward indications are the same as for a sulphated 
cell, i.e., refusal to charge and gas properly, permanent 
low density of the acid and low voltage readings com­
pared to the other cells, both on charge and discharge. 
There is, of course, no white deposit. Sludge may be 
largely removed by several fillings with water and vigorous 
shakings, followed by immediate emptying of the cell. 
By this means the fine sludge is removed through the 
filling vent, but not, of course, any larger pieces which 
may have become detached and are forming a short be­
tween plates. 

To proceed further it is necessary to remove the plates 
from the cell by cutting the supporting compound top 
around its ecfge. Plates should be cleaned and smoothed 
and the container thoroughly cleaned. Slightly buckled 
plates may be pressed flat, but if badly buckled or sui· 
phated the plates or the whole cell should he scraped. 

Special Care Necessary. 
No apparatus should be placed near the cells during 

charging on account of the corrosive fumes. For the same 
reason it is dangerous to approach the cells with a naked 
light as portion of the fumes (hydrogen and oxygen) 
form a highly explosive mixture. Always switch off the 
charging current when disconnecting cells, as it is quite 
possible that a spark on breaking circuit will ignite the 
fumes. Any acid which burns on skin should be immedi· 
ately neutralised by an alkali, ammonia being very con­
venient. Even if washed under a tap drops of acid on 
clothes will continue to rot and darken the cloth. Again 
ammonia is indicated (immediately) before washing. 

It is to be noted that the S.A.A. rules for the Installation 
of battery chargers not exceeding 1200 volt-amps input 
J'ating are identlr.al with those for radio sets. 

Make 
The 

Charging Pay 
~~Boss" Way ! 

BOSS 
BATTERY 

CHARGERS. 

COMMERCIAL 
SIZES. 

4 Battery Capacity, 
£12/ 10/ -. 

6 Battery Capacity, 
£16/ 10/ -

9 Battery Cap(lcity, 
£18/ 10/ - ' 

15 Battery Capacity, 
£25/1 0 /-

PLUS SALES TAX . 

MAKE: 100% 

PROFIT. 

WHY GIVE IT 
AWAY? 

No labour required, and works while you sleep. 
Made in aU sizes and guaranteed for twelve 
months. s 'uitable for alternating curre(lt 220, 
230, 240 volt, 50 cycles. Special types built for 
direct current. Ask your wholesaler about 
them or write direct to the manufacturers. 

BOSS MANUFACTURING COMPANY, 
11 Yabsley Avenue, Ashfield, N.S.W. UA1895. 

LOUD SPEAKERS. 

(Continued from Page 235.) 

actnating impulse is stopped, especially for the low fre­
quency sounds. In ordinary speech and musical reproduc­
tion extra sound impulses are set up that are the result 
of persistence of cone motion and tend to produce 
" blurred" or "fuzzy" reproduction which a musician might 
characterise as lacking in "firmness." 

The enclosing of the rear of a speaker by the Acoustical 
Labyrinth makes it possible to employ the "damping" 
effect of the column of air in the Labyrinth conduits to 
overcome persistence of motion of the speaker cone. 
Thus, a single impulse of sound at the broadcast station 
microphone will be reproduced as a single impulse of 
sound, when an Acoustic Labyrinth is used, and a "thump" 
sounds like a "thump" and not a "buzz." 

To make this correction of persistence of loud speaker 
cone motion completely effective, the bass speaker should 
have an exceptionally strong magnetic field , which, com· 
bined with a very low impedance audio output circuit in 
the radio chassis and correct voice coil design, provides 
very efficient electro-acoustic clamping for the cone 
assembly. 

'l'he final result of these two conective measures from 
the standpoint of the listener is a more natural or "firm" 
quality of musical reproduction and a startling accuracy 
of reproduction of im]lnlsive sounds. 
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RECEIVER DESIGN TRENDS 
A LTHOUGH receiver design in Australia still remains fairly straight­

forward, a number of features have been introduced in the better­

class receivers overseas which show promise of great usefulness. 
Some of these are likely to be found in Australian models before the next 
edition of this Annual appears, and a brief description of some of the 
most interesting should be of value for reference purposes. The circuits 
presented are quite practical and will be of interest to the experimentally­
inc! ined. 

Automatic Selectivity Control­
A.T.C. 

A natural outcome of the move to· 
wards manually-variable selectivity 
(exam11lAs of whieh are already to he 
found in some Aust1·alian receivers) 
as an u id to hetter relH'Od uction 
fidelity is found in the "a.ntomatie 
selectivity control" systems which 
have been developed overseas dming 
the )Jast year or so. 

The elaborate and expensive system 
of shunt loading the tuned circuits. 
which was described in the last edi· 
lion of this Annual, has given plaee 
to much simpler arrangements where · 
hy one valve may he used to vary the 
coupling of each pair of tuned cir· 
cuits. Experience has shown that a 
very appreciable variation of overall 
receiver selectivity may he achieved 
by altering the coupling of even one 
I.F. transformer, so it can be seen 
that the latest A.S.C. circuits make 
it possible to incorporate this feature 
with only one extra valve. An even 
simpler system has been proposed. 
which makes it possible to achieve a 
reasonable degree of A.S.C. withou;; 
any extra valves at all-merely by 
using the versatile 6L7 as a combined 
I.F. amplifier and A.S.C. valve. 

These newer A.S.C. systems fall 
back on the basic selectivity variation 
idea-varying the coupling of the cir­
cuits which comprise an interstage 
coupler. 

It is fairly well-known that a valve 
ean be made to function in somewhat 
the same manner as an inductance. 
It follows from this that if this "valve 
inductance" be used to replace, or 
supplement, the mutual inductance be­
tween two coupled cilcuits, a readily 
controllable means of varying the 
coupling of those circuits is available. 
The necessary control is furnished by 
the receiver A.V.C. and is so arranged 
that coupling is at its greatest when 
a strong "local" is tuned in. As a re­
sult, ·the tuned circuit band-width is 
greatest when stations nearby (and. 
presumably, free from interference) 
are tuned in. 

rangement, of conrse, rednces the 
overall gain of the controlled stages 
when selectivity is at its highest, dne 
to the low eonvling eop,fficiPnt he­
tween the tuned c:ireuits. 

The combined control valve-1.1<'. 
amplifier arrangement is most in­
genious, and makes nse of the extra 
control eleetrode in the . 6L7. 'l'hi8 
electrode is coupled to the grid cir­
cuit of the next I.F. amplifier valve 
(two stages are required) and pro­
vides the necessary coupling variation 
by virtue of its relationship to the 
anode of the 6L7. The high internal 
sereening of the GL7 prevents any 
possihility of regeneration. 

These eircuits are discussed in de­
tail in the June, 1937 issue of "Radio 
Review of Australia" (Vol. 5, No. 6) . 

Automatic Frequency Control­
A.F.C. 

Automatic frequency control, or 
automatic tuning correction systems 
have · likewise been considerably re­
fined since the first circuits were in· 
troduced. 

Instead of the old twin-filter idea 
described in the last edition of this 

Annual, the latest type of A.F.C. cir· 
cuit (due to Messrs. Seeley and Foster, 
of the R.C.A. Licence Laboratory, 
U.S .A.) makes use of the phase rela­
tionships between two inductively 
coupled circuits to develop the neces­
sary control voltage for the frequency 
correction circuit. Furthermore, the 
frequency correction circuit itself 
makes use of the inductance which 
can be simulated by a valve under 
some conditions. A practical applica­
tion of this system, as applied to an 
Ameriean Omsley rPeAiVPr, is SPen in 
li'ig. 1. 

The system, as shown, requires 
three extm valves-a GK7, or other 
R.F. pentode, as A.F.C. signal ampli· 
fier; a 6H6, as control voltage reeti­
fier; and a 6J7, or other sharp cnt-off 
R.F. pentode, as control valve. 

The operation of the circuit is , 
briefly, as follows: Signals at inter­
mediate freqnency are amplified by 
the 6K7 and fed to the cion hie-tuned. 
centre-tap11ed secondary COUlller. The 
cons.tants of this are so arranged that 
an "on tune" signal develops equa.l 
voltages in the two halves of the 
secondary, consequently equal voltages 
are developed in the two diode load 
resistors and no voltage appears be­
tween the top end of the 3 megohm 
resistor and earth. An "off-tune" 
signal (due to the oscillator section 
of the 6A8 being slightly mistunecl 
from the wanted signal) will cause 
uneven voltages to be fed to the two 
diodes and, consequently, a resultant 
voltage is feel to the 3 megohm resistor 

(Continued overleaf.) 

A number of variations of this 
system are possible, and it is claime(1 
that it is possible to arrange the con­
trol so that gain and selectivity are 
at their highest under "distant" re­
cPption conrlitions. The normal ar· 

Figure 1. Automatic frequency control system as used in American Crosley 
receiver. 
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RECEIVER DESIGN TRENDS 
(Continued from Page 243.) 

which serves to decouple the A.F.C. 
lead to the control valve (6J7). The 
polarity of this voltage will depend 
on the direction of mistuning. 

This control voltage, when fed to 
the grid of the 6J7, will alter the value 
of the inductance simulated between 
the control grid and plate of the 6J7 
and, as this inductance is in parallel 
with the oscillator tuned circuit, the 
frequency generated by the oscillato~· 
will also alter until the correct I.F. 
is developed. A "mean" grid voltage 
for the 6J7 is set by the 300 ohms 
rheostat marked "A.F.C. Adjustment," 
and control can therefore be exerted 
in either a positive or negative direc­
tion, depending on the control voltage 
developed by the 6HG. The "AFC OJ'f' ' 
switch is provided for use when ll'l 

eontrol is desired or when linin?; 11p 
th e reeeiver. 

It should be noted that the output 
from either diode is identieal with 
that obtained from an ordinary diode 
deteetor so that, if desired, the third 
winding feeding the normal I.F. am­
plifier at the top of the diagram can 
he dispensed with and the amplifier 
and rectifier system used to supply 
A.V.C. and audio voltages. It will be 
noted that the system, as depicted, is 
used to supply A.V.C. voltages. A 
separate channel, compnsmg two 
stages, was used for normal signal 
amplification in the Crosley reeeiver, 
but if simplification is desired, there 
is no reason why the signal should 
not be taken from the control voltage 
rectifier, as mentioned above. If this 
is done, only one extra. valve (the 
6J7) is needed. 

For the benefit of those who would 
like to learn more about the funda­
mental theory of this circuit, a com· 
plete description will be found in the 
Aug·ust, 1936, issue of "Radio Review 
of Australia" (Vol. 4, No. 8). 

A point to bear in mind, when deal· 
ing with A.F.C. circuits of this type, 
is that the frequency control exerted 
is not constant over any band of fre· 
quencies. This is due to the varying 
L/C ratio as a receiver is tuned. To 
achieve constant control it is neces­
sary to use a "double" super-het. cir­
cuit and control the fixed oscillator 
which develops the second I.F. 

((Inverse" Feed-Back 
During the past twelve months ot· 

80 much has been heard of the "in­
verse" feed-back principle as an aid 
to distortion reduction in valve ampli­
fiers. 

This system is by no means new. 
but it is only recently that it has been 
publicised much. The potentialities 
of this system, which has been vari­
ously termed "inverse," "negative," 
and "reverse" feed-back, are really 
rather surprising, and already several 
receivers are available on the Aus­
tralian market which take advantage 
o_f the benefits it offers. 

t­
::::> 
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z 

6C6 
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+ 266•5 v. 
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Figure 2 . Inverse feed-back circu it of the "series" type developed by A.W. 
Valve Co. Ltd. 

B;<tsically, the system consists of 
feeding· a portion of the output of an 
amplifier stag·e back to the grid cir­
cuit in reverse phase. Degeneration is 
thus introduced and the power sensi­
tivity of the stage reduced accordingly. 
At the same time, the harmonic dis­
tortion introduced by the stage is also 
reduced and a greater amount of pow­
er output, fo1· a given distortion per­
centage, is made available. To obtain 
this, it is necessary to feed a greater 
signal to the stage, but this not diffi­
cult in these days of high gain valves. 

By correct connection of the cir­
cuits, it is possible to obtain appreci­
able reduction in the output imped­
ance of a stage. The effect of this is 
particularly noticeable in the case of 
output tetrodes and pentacles, as, by 
this means, speaker resonance damp­
ing very nearly equivalent to that of 
a low-impedance triode is obtainable. 

Very effective tone compensation 
can also be obtained by means of in­
verse feed-back, merely by making the 
feed-back circuits discriminative to 
certain frequencies. By this means, 
more degeneration is introduced at 
unwanted frequencies than at · those 
desired; the gain of the stage is thus 
reduced at the unwanted frequencies 
and left at its normal level, or there­
abouts, at the wanted frequencies. 

A simplified "inverse" feed-back cir­
cuit applied to the audio channel of 
a typical radio receive1· is shown in 
Fig. 2. The particular system shown 
is the "series" arrangement due to 
the laboratory of Amalgamated Wire­
less Valve Company. 

The required feed-back voltage is 
obtained from the voltage divider 
shunted across the output stage load 
and is effectively in series with the 
load resistor (RL) of the 6C6 audio 
amplifier. The amount of feed-back is 
controlled by the ratio of the voltage-

divider. About ten per cent. feed · 
back is usually found satisfactory. The 
actual values of the two voltage­
divider resistors a1·e not important as 
long as they are in the correct ratio 
and their combined resistance is high 
enough to avoid power loss by reduc­
ing the effective load presented to the 
42. (About 90,000 ohms and 1o:ooo 
ohms will be found satisfactory. The 
10,000 ohms resistor should be con­
nected at the high-tension end of thfl­
network.) 

The system described and illustrat· 
eel is only one of a la rge variety of 
circuits available. For further infor­
mation on the subject readers are re· 
ferred to current literature. 

Noise Suppression. 
Although a large number of circuits 

have been proposed and used for the 
reduction of inter-station "noise" 
("muting" an-angements, etc.) , it is 
only fairly recently that successful at­
tempts have been made to suppress 
noise interference actually being re­
ceived with a wanted signal. Even 
these circuits are not entirely success­
ful and will only suppress noise of a 
certain nature. (Contrary to popular 
belief, noise interference varies widely 
in its characteristics. For further in­
formation in this regard, refer to 
I.R.E., Aust., paper by Dr. G. Builder, 
and Mr. E. G. Beard, which are pre­
sented in the December, 1936 and 
January, 1937 issues of "Radio Review 
of Australia," respectively.) 

One of the most successful "noise 
suppressors" yet to be introduced is 
that attributed to Mr. J. J. Lamb, of 
the editorial staff of "Q.S.T." (U.S .A.) . 
This system has been widely used in 
"communications" type radio receivers 
and has proved efficacious in reducing 
the intensity of noise impulses of the 
high-amplitude, short-duration variety. 
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The system, which is illustrated in 
Fig. 3, consists of a 6L7, used as the 
second I.F. amplifier in a receiver, 
with a low-time-constant diode recti · 
tier connected to its No. 3 grid. This 
diode rectifier is fed by a high-gain 
I.F. amplifier, which obtains its signal 
from the tuned circuit which feeds the 
6L7. Signals and noise are amplified 
equally by this stage, but a delay volt­
age is applied to the diode so that no 
rectification takes place on signals of 
normal amplitude. 

(a) 

(b) 

(c) 

The. nlationshtp betwem stgnal and 
notse tn a typtcal case at the input of a receiver is 
shawl! at (a), and the form in which they appear 
from the loudspeaker at (b). The effect of tilf 
nmse suppressor 15 tndtcated at IC) and it can 

be seen to remove the worst noise peaks . 

Figure 4. 

Noise peaks which exceed the delay 
voltage are, however, rectified, and 
the resultant D.C. impulses are fed to 

· the No. 3 grid of the 6L7. This has 
a fairly st€ep cut-off characteristic 
and ·the effect of the "noise peak" volt­
ages is to partially or conwlete ly block 
the 6L7 stage during the duration of 
the noise. The effect is to punch 
"holes of silence" in the signal·, as 
illustrated in Fig. 4. 

From the above, it is fairly obvious 
that the ~uppressor does not affect 
noise of equal or lower amplitude than 
tl1<> w:'tnlc"l sig nal. whil<> nois<> inl.c,·­
ference of higher amplitude, but low 

+H.T. 250 V. 

The circuit of the notse suppressor applied to a superheterodyne . The 6L7 valve is the scco11d 
I ,. F . stage of the receiver and its output feeds a diode detector in the usual way. The 6}7 valve and 
the second diode form the noise suppressor. R1- roo,oooQ,! Watt; R, - 350 to t,oooQ, t Watt; 
R,-roo,oooQ, tWatt ; R, - s.oooQ I .F. Gain Control; R, - r,ooo,oooQ LF. Vol . Control ; 
Ra- so,oooQ, t Watt; R 7 - 2o,oooQ, r Watt; R, - s.oooQ, Noise Threshold Control; R,- roo,oooQ, 
t Watt; Rm - I,OOO,oooQ,! Watt; c, - o.or p.F 200 v.; c3 - 0.1 p.F 200 v. ; c,- o.r p.F 400 v.; 
C,-so,.,p.F(mtca) .: C6 - o to 250p.p.F(mua) ; T, - DoubleTunedi.F.T.; T 2 -Eithercentre­
tappcd or normal stngle or double tuned I .F .T.. T3 - Tuned Plate, very tight coupling, broad 

tuned; H F .C. 20 mH Choke 

F igure 3. Circuit arrangement of the Lamb Noise Suppressor as applied to a 
receiver intended for C.W. reception. For ordinary broadcast use the "C.W. 

Oscill ator" coup ing is omitted. 

decrement, would result in almost con­
tinuous cut-off of the 6L7, with result· 
ant loss in the intelligibility of the 

Queensland 

wanted signal. However, on noise of 
the right type, the device is useful 
and wellworth experimenting with. 

Radio Award---· -----
Part 2-Radio Industry. 

NEW RATES AS FROM MARCH 22, 1937. 

15 (1) Definition.-Radio mechanic shall mean an em· 
ployee who is mainly employed to assemble and/or repair 
and/or service, and/or instal, and/or test radio receivers, 
and/or public address systems. 

(2) ViTages.-The minimum rate of wages payable to 
radio mechanics shall be- Continuous or shift workers 
or employees whose work is not confined within the hours 
fixed for clay workers- Radio mechanics, per week (South­
ern Division) £5/11/10 ; (Mackay Division) £5/17/4; 
(Northern Division) £6/1/10. 

Day workers: Radio mechanics, pe1· week (Southern 
Division) £5/2/1; (Mackay Division) £5/7/7; (Northern 
Division) £5/12/1. 

(3) Except as to the definition and wages the provisions 
of Part 1 of the Electrical Engineering A ward of Queens­
lane! shall <IJl]Jly to r>~dio mP.chanics. 
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AERIAL SYSTEMS 
E VEN though some people are in~lined to doubt it , no radio receiver 

is better than its aerial, and it is safe to say that many cases of 
unsatisfactory reception are dlte to non-recognition of this basic fact. 

One of the major problems· encountered is that created by electrical inter­
ference and , in an earlier section of this Annual ("Electrical Interfer­
ence"), it has been shown that proper attention to the aerial system in 
use can have a marked effect on the quality of reception. 

The advent of dual-wave receivers 
has accentuated the difficulty consider­
ably, as such sets are usually more 
sensitive than straight " IJroadcast 
only" receivers and so are more apt 
to pick up noise and mush hitherto 
unheard. The only remedy is to USll 
an aerial system which will pick up 
more signal than noise and this 
means that some form of outside 
aerial must be employed. 

Inspection of the sketches shown in 
Fig. 1 will clarify the position con­
siderably. The uvper sketch shows 
a receiver in use with an indoor aerial. 
Obviously, the noise level will he high 
under these circumstances, as the 
aerial is completely SU!Touncled by 
electrical wiring, all of which is con­
nected, directly or indirectly, with 
some noise-producing appliance. 

of the aerial system will he improved 
enormously. Actually, some signal 
will IJe lost, due to the fact that the 
down-lead was previously part of the 
aerial .itself. but, as it is quite possible 
that the noise pick-up on the lead-in 
will he greater than the signal pick­
up, especially on weak stations, the 
signal loss will not IJe noticed. 

Before proceeding· further with a 
discussion of the various special aerial 
systems, it will be as well to outline 
the characteristics of the three down­
lead types mentioned above. 

Shielded Leads. 

!,Indoor Ar¢et'lnCI (b;ned in C{en$": nofse.) i . 

The first type of "noise-reducing" 
lead-in to he generally adopted was 
the "shielded" type in which the lead­
in proper is surrounded by an earthed 
screen of copper, or tinned copper, 
braid. This type of lead-in is verv 
effective on "broadcast" frequencies, 
providing it is installed correctly, hut 
is us eless on short-waves. due to its 
high self-capacity and incidental loss­
es. These losses can be serious on 
broadcast frequencies, but are minim­
ised IJy the use of "matching" trans­
formers at either end of the lead-in, 
or " transmission line" as it is usually 
known. These transformers consist 
of a "step-down" R .F. transformer at 
the aerial end and a "step-up" R.F. 
transformer at the receiver end. The 
incoming signal is thus reduced to a 
low potential for transmission along 
the line and increased to its norm~l 
potential again before application to 
the r eceiver. The "shunting" effect 
of the line is very much less evident 
at the lower potential and practically 
no signal loss occurs (apart from that 
mentioned before as being lost along 
with the noise l. The transformers, in­
cidentally, are broadly "peaked" to 
somewhere near the centre of the 
broadcast band. 

I . 
:Short Outdoor Ant.nnb (partly ou+o;de 
i no i5e) 

' 

long Ou+siole An+ent"'a (mos+ly ou+side 
noise) 

~~/,~~~~~b~~~~~~~~~W.~~~~~»~~~?7,».7,W.~?,07,1.~W7..~~~~ii~~- 1 

-·--------' 

Fig. 1. 

As will be seen from the second 
sketch, the use of a short outside 
aerial helps matters somewhat as a 
portion, at least, of the aerial system 
is outside of the noise area. The 
third sketch shows that by using a 
long outside aerial quite a big im· 
provement can be effected, most of 
the aerial system '"being outside the 
noise area in this case. 

"Noiseless" Down-Leads. 

It will be noted, however, that there 
is one thing common to both of the 
lower sketches; the down-lead or 
lead-in, is still "submerged" in "n;is~." 
This fact has given rise to the mod­
ern "noise-reducing" or "anti-interfer­
ence" aerial systems, which use a 
shielded, transposed or twisted-pair 
down-lead. It is fairly obvious that 
if the clown-lead ean be made "dead," 
so tha.t. il. will 11ol. l1av" :~ny PIT<)etive 
pick-up at a ll , the signal/noise ratio 

This type of "noise-reducing" lead­
in, when installed with a " flat-top" of 
reasonable length in a clear location 
is capable of providing quite a sur­
prising increase in signal-noise ratio 
and has proved very popular, both in 
Australia and overseas. 

Transposed Leads. 
The "transposed" type of lead-in 

was introduced in response to the de­
mand for a "noiseless" transmission 
line which would operate on short­
waves without introducing too many 
losses . Basically, the transposed lead­
in consists of two varallel wil·~s. mw 
oP Which i~ i',Ollllt>cl<Hl to t h<• :id"i;tl 
and is the down-lead proper, 'l'lw 

other wire of the pair iH conuectetl lu 
spaeiug insulators which keep iL 
parallel to the down-lead. The top 
end of this wire is left free. Th•c 
lower ends of the two down-leads are 
connected to the two ends of the re­
ceiver aerial input coil: the end of 
this coil which is usually earthed is 
left free for this purpose. 

Occasionally a special "matching" 
transformer is interposed at this point 
so that the parallel pair may IJ e con­
nected to the aerial and earth ter­
minals of an ordinary receiver. D~)­
tails of such a transformer are shown 
in Fig. 2. The switches S1 and S2 are 
employed for the purpose of "tuning" 
the transformer to broadcast or short­
waves, and may take the form of a 
double-pole double-throw switch of the 
"toggle"type. The entire assembly 
should be shielded. 

Fig. 2. Matching transformer system. 

vVhichever method of coupling to the 
receiver is employed, the principle of 
operation for this type of lead-in re­
mains the same. Noise-reduction is 
obtained by the fact that both down­
leads pass through the noise area and, 
consequently both pick up equal 
amounts of noise. The two noise com­
ponents will be out-of-phase in the 
coupling coil or matching transformer 
and will cancel out. The same applies 
to any signals picked up on the down­
leads, but the signal collected by the 
flat-top will he unaffected as there is 
no out-of-phase component to balance 
it out. 

The term "transposed," in connec­
tion with this type of lead-in, is de­
rived from the fact that, in practice, 
the two clown-lea(is are crossed over 
at regular intervals, the object being 
to keep the two leads electricallv 
identical in their relationship to any 
source of noise interference. Special 
insulating 'transposition blocks" are 
used for this purpose and are avail­
able from any of the better-known 
radio distributing houses. 

This type of lead-in has ptoved very 
pffective on hoth "hroadcast" and 
"shorl-wa Vi's," t ]H, LransnlissiOJt loss 
under the latter conditions being ex-
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tremely low and the effective "noise' ' 
pick-up negligible. The disadvantage 
of the "transposed" type of lead-in is 
that it must be erected in a clear 
space and, furthermore , is difficult to 
install inside a house (between the 
point where it enters the house an,! 
where it is attached to the radio re­
ceiver) . 

Twisted-Pair Lines. 
The installation difficulties associat­

ed with the "transposed" lead-in, or 
transmission line, led to the introduc­
tion of the "twisted-pair" type of line. 
The "twisted-pair" line cotlsists · of a 
pair of insulated wires, twisted to­
gether in the same manner as ordinary 
lighting flex . Special weatherproofing 
is necessary to prevent deterioration 
of the insulation and also variation of 
the insulart.ion resistance between the 
leads under wet weather conditions. 

In its hasie form, the twisted-pair 
line is conne<.:ted to a flat-top aerial 
in the same .manner as a. "transposed" 
line, i.e. , one lead is connected to the 
aerial and acts as the "down-lead· 
proper, the other being left free . The 
two leads are connected to the receiv­
er by means of a special matching 
transformer or, in some receivers, by 
making use of a special aerial con­
nection provided. "Noise-reduction" 
is achieved by this type of line in. the ' 
same manner as the "transposed" 
type. 

The major difference between this 
type of line and the "transposed" 
type is found in the "surge imped­
ances" of the two ·types, the imped­
ance of a twisted-pair line being much 
lower than that of the transposed 
type. One result of this is that 
"matching" of the line is a littk 
more difficult than with a transposed 
line, hut, if this is done correctly, 
the line may he run almost anywhere 
(along walls, ceilings, etc.) without 
introducing any losses other than 
those inherent in the twisted-pair ·line 
itself. This feature is , of course, a 
great advantage and enables a really 
etfective "noise-reducing" aerial sys­
tem to he erected in practically any 
location. Another feature of the twist­
ed-pair line (shared to some extent by 
the transposed type) is that it can be 
"tuned" by its length so that it peaks 
in the neighbourhood of some desired 
frequency band. If this is done. ,, 
definite signal build-up results on the 
frequency to which the line is "tuned'' 
and a greater increase in the signal/ 
noise ratio results, than if the line 
were used for its "noise-proof" quali­
ties alone. It is mainly on account 
of this feature that commercial "noise­
reducing" aerial systems are sold with 
a definite length of transmission line, 
with sveeifie instrnetions not to cnt 
the line any ~liort<~r and mily lo a <l<l 
to it in specified lengths. 

Tllis type of tra11snlission line has 
heell adopted almost universally. both 
in Australia and abroad, for nse with 
commercially- produced "anti- noise '' 
aerial systems, and results have shown 
that its characteristics, when conectly 
used, are practically ideal for modern 
"all-wave" reception conditions. 

Aerial Types in Use. 
The only type of aerial mentioned 

so far has been the "basic" flat-top, 
or single horizontal wire, type. Thiro 
type is usually quite satisfactory for 
"broadcast only" reception, and can 
:1lso be employed on short-waves with 
a fair degree of success. 

At this point, it is of interest to note 
that the \Vireless Branch of the 
P.M.G.'s Department in Victoria have 
developed an extremely simple, but 
effective, "noise-reducing" aerial sys­
tem of the "flat-top, twisted-pair" typo 
for use by listeners in electrically 
"noisy" locations. This system is il­
lustrated in Fig. 13 of the "Electrical 
Interference" paper which appears 
earlier in this Annual. Tile illustra­
tion referred to is on Page 1!!0. 

The "Hat-top" itself may he of any 
convenient length but should, of 
course, he erected as far away as pos­
sible from any electri.c light wiring or 
telephone lines. The instructions for 
the use of this system say that the 
twisted-pair may be ordinary lighting 
flex, one lead of which is connected 
to the aerial proper, the other being 
left free. Tile lower ends are connect­
ed to the transformer, as shown in 
the diagram. 

Several "composite" types of aerials 
have been developed, for use on short­
waves, which will often he found 
somewhat more effective in operation 
than the basic flat-top type. 

The first of these is the simple 
"doublet." This consists of a hori · 
zontal length of wire cut at its centre 
and having the two leads of a "twist­
ed-pair" transmission line connected 
to the two halves of the aerial. The 
signals · picked up by the two halves of 
the aerial will be cumulative in the 
matching transformer at the set. while 
the signals and noise picked-up on the 
clown leads will still cancel out, as in 
the basic fiat-top type where the top 
end of one down-lead is left free. Tha 
total length of the doublet is usually 
arranged so that it is equal to a half­
wavelength of a frequency near the 
centre of a desired band, and th8 
tuning effect thus obtained often gives 
a useful signal build-up. For short­
wave reception on the 16-50 metre 
band the doublet should be tuned to 
about 31 metres, i.e., the total length 
should be half of 31 metres or approxi­
mately 50 feet. Each half will then 
be 25 feet long. 

For best results with this type of 
rrer ial and down-lead it is usually de­
sira!JI<• that a malchilll': t rallsl'ot·m<·r 
!Je used at both top and lJottom of the 

down-leml. The one at the aerial ellli 
will have a step-down ratio and that 
at the receiver end a conesponcling; 
step-up ratio. The transformer at the 
aerial end can often he dispensed with 
aspecially if only a short transmission 
line is being used, without any appre­
ciable loss in signal strength. The 
length of the down-lead is an import­
ant factor, however, and this should 
be arranged so that it is an uneven 
quarter-wavelength of the resonant 
frequency of the aerial, with a mini­
mum length of three-quarters of '1 

wavelength. For example: with a 31 
metre half-wave. doublet (two 25 feet 
sections the down lead should have a 
minimum length of 75 feet. The next 
length is 125 feet (five quarter wave­
lengths) and the next 175 feet. If the 
length required is less than any of 
these, but greater than the next below 
the longer length should he used ami 
the spare coiled up in the bottom of 
the cabinet. The down-lead lengths 
for an aerial r esonant to a longer 
wavelength than 31 metres will be 
correspondingly longer, and vice versa. 

Double-Doublets. 
A variation of the simple don !Jlet is 

found in the "double-doublet." 
In this type of aerial two doublets 

of unequal length are crossed at their 
lead-in points and connection made 
between one side of one and the op­
posite side of the other. Tile reverse 
applies, so that, in effect, the entire 
arrangement is like two uneven "T" 
aerials crossed at their leading-in 
points. 

The effect of this is to give the 
aerial two resonant frequencies and. 
if these are arranged so that they fali 
in the upper and lower parts of any 
desired frequency band, a fair ly even 
response over that hand is obtained. 
In practice the 16-50 metre band is 
covered by ananging the doublets so 
that they peak at about 20 and 40 
metres. Should better reception be 
required at, say, 31 metres, the 40 
metre doublet may be shortened until 
it peaks at 31 metres. This will cause 
a slight fall in response at 40 metres. 
hut the gain at 31 m etres may be 
worth it. 

A transformer ·is usually required to 
match a double-doublet to the 
"transmission line" (lead-in) a nd, by 
careful design, this transformer may 
be peaked so that it helps to fill in 
the spaces between the peaks caused 
by the resonances of the aerial sec­
tions. 

"V" Doublets. 
An efficient method of matching the 

transmission line to the aerial (in­
stead of a t;-ansformer at the aerial 
end) is found in the "V" doublet. 
This type of aerial is an ordinary 
doublH with the two halves separated 
by insulators and a length of wire. 
The twisted pair transmission line is 
terminated at some distance below the 
flat-top :tll<l t h<> two wirnR R]lrr>ad out 

(Continued overleaf.) 
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in the form of a "V" until they reach 
the aerial wires. As the impedance 
of a transmission line increases with 
the spacing of its component wires 
it can be seen that a gradual change 
of impedance is effected by this means 
and very effective matching of the 
line to the aerial is accomplished at 
all frequencies. 

For the best matching the spacing 
between the two halves of the doublet 
and the two spaced-out portions of the 
clown-lead should form an equilateral 
triangle. A suitable set of constants 
for a 16-50 metre "V" doublet are 
shown in Fig. 5. "Matching" to the 
receiver may be accomplished by 
means of the usual unearthed aerial 
coupling coil, or by means of a special 
matching transformer. 

. ., .. 
10"6.:,-/ 

Trleng~ lWISh!:d f'eif 

(ooplln~~- ;~ 
''•~-r 

"-.. 
,., 

Ant. G"rD 

Fig. 3. 
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Directional Properties. 
A feature of the various "composite" 

aerial systems often lost sight of, is 
that they are all moderately direc­
tional, maximum pick-up being in a 
direction at right angles to the direc­
tion of the aerial. This feature may 
be used, and is often successful, in 
cases of severe localised interference. 
the aerial being pointed towards the 
source of interference. As maximum 
pick-up is at right angles to the aerial 
direction, it can be seen that there is 
a reasonable chance of the interfer­
ence pick-up .being minimised by this 
means. 

The main point to remember about 
all "noise-reducing" aerial systems is 
that the aerial itself must be erected 
clear of any power and· ~elephone 
lines, otherwise all the lead-in shield­
ing and transposition in the world 
will not make any differc;nce, and an 
ordinary inverted "L" aerial might as 
well be erected. 

Lightning Arrester. 
An efficient lightning arrester should 

be installed, meaning one with close 
contacts which will not move together 
or apart and will not be bridged over 
by a deposit of dust. From this point 
of view a fully-enclosed type of guard 
is more desirable. For short-wave re· 
ception the capacity from aerial to 
ground (within the guard) should be 

as low as possible, consistent with 
reasonable protection. 

In the case of shielded or transposed 
lead-ins as previously described, it 
will be desirable to fit a guard to each 
wire of the pair. 

A lightning arrester provides a de­
tlnite safeguard against the possibility 
of a surge from a nearby flash burn­
ing out the aerial coil. It is, of course, 
of no avail in the case of a direct hit, 
but, contrary to popular opinion, an 
aerial presents no hazard in this re­
spect. A lightning arrester is particu­
larly valuable in open locations or in 
the country, where the energy radiat· 
ed from a nearby flash is not so 
quickly dissipated by inducing surges 
in power and telephone wires and 
metal structures. 

S.A.A. Wiring Rules. 
It should be remembered that there 

are sections of the S .A.A. \\Tiring 
Rules and Radio Code which apply 
specifically to the installation and 
erection of aerials for radio receivers. 
These rules also cover the connection 
of earthing systems and should be 
followed carefully to ensure that the 
installation conforms with the re­
quirements in every way. 

The relevant sections of the S.A.A. 
Wiring Rules and Radio Code will be 
found in another part of this Annual. 
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RECEIVER SPECIFICATIONS 
T~IS, and_ the foll~wing pages, contain _tabulated details of the great majority of brand 

l1ne rece1vers available on the Austral1an radio market. Some 300 models are listed, 
representing the most complete tabulation produced to date. The information is made 

available in this form through the courtesy of the various manufacturers concerned, who 
have supplied the necessary particulars. 
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"Power Source" may be interpreted 
as A.C., Bat (Battery), Uni (A.C./­
D.C.) and Car (Auto Radio) . 

Under "No. Valves and Coverage," 
coverage refers to wave range and is 
given as B (broadcast). D (dual wave) , 
A (all wave). Yes in indicated hy Y 
and no hy N. 

sistance" the diameter is given in 
inches followed by resistance of field 
in ohms or alternatively PM (per­
mag) . 

Under "A Volts and A/H Capacity", 
the accumulator voltage is followed by 
capacity in ampere hours hased on 
the 100 hour rate. 

Columns "'fone Control'!", "Sen­
sitivity Control'!", "Tuning Indit:ator?" 
and "A.V.C. '! " enquire if a given model 
is fitted with such devices, the answer 
being given by yes or no. 

Under "C Bias", the voltage is 
given where batteries are used. ln 
battery powered sets not requiring C 
batteries this is shown as "Auto." 

Under "Size Speaker and Field Re-
--- -- - --- - -· 

Valve Type~ 
Used 

A I RZON E-Airzone (1931) Ltd., Sydney. 
452 Man''' AC 48 456 6A7, 6F7, 42, 80 N 

N 
N 
N 

6/ 1500 
6/1500 
6/ 1500 
6/1500 

550 Man''' AC 58 456 6A7, 606, 75, 42, 80 
560 Man'' AC 50 456 6A7, 606, 75, 42, 80 
569 Man''' Uni 58 456 EK2, CF2, CBC1, 

453 
566 
567 
568 
850:f: 

559 

574 

664 

751 

572 

562 

593 

Man''' 
Con 
Con 
Con 
Con 

Con 

Con 

Con 

Con 

Man 

Con 

Con 

Bat 
AC 
AC 
AC 
AC 

Uni 

Bat 

48 
58 
58 
50 
80 

50 

58 

Bat 68 

Bat 70 

Bat 50 

Bat 50 

Bat 58 

CL2, CY2 
456 IC6, IC4, IK6, 104 N 
456 6A7, 606, 6C6, 42, 80 N 
456 6A7, 606, 75, 42, 80 N 
456 6A7, 606, 75, 42, 80 N 
456 6K7, 6A8, 6K7, 85, 76 Y 

2/42, 80 
456 6A7, 606, 75, 43, 

25Y5 
N 

6/ PM 
8/ 2500 
8/2500 
8/2500 

12/600 

8/2000 

456 IA4, IC6, IA4, 185, N 8/PM 
22A 

175 IC4, IC6, IC4, 185, Y 8/PM 
130, 19 

456 IC4, IC6, 2/IC4, 185 Y 10/PM 
30, 19 

456 608G, 2/IC4, I K6, N 8/PM 
d04 

456 608G, 2/IC4, IK6, N 8/PM 
104 

175 IC4, IC6, IC4, 185, Y 8/PM 
22A 

594 Man Bat 58 175 1C4, 1C6, 1C4, 185, Y 8/PM 
22A 

rn 
0 
b 
~ 
0 
u 

3 
3 
4 
3 

4t 
4 
4 
4 
5 

4 

~ 
0 
u 

Y N N N 
Y N N Y 
Y N N Y 
Y N N Y 

"" ro 
C) 

2::r:1 
0 '­
;><!1 

<!1<18 

Y N N Y 2/ 100 
Y Y N N 
y y N y 
y N y y 
y y y y 

Y N N Y 

135 

4t Y N N Y 2/ 100 135 

Auto 

9 

4t Y N N Y 2/120 135 9 

5t Y N N Y 2/140 135 9 

5t Y N N Y 6/ 140 Vib. Auto 

5t Y N N Y 6/140 Vib. Auto 

4t Y N N Y 6/ 140 Vib. Auto. 

4t Y N N Y 6/ 140 Vib. Auto 

''' Mantel Cabinet moulded of "Zonite." t 
with volume control. t Has two-speed 

Has independent dial lamp switch; battery control switch is integral 
tuning; band-spreader; push-pull audio. 

A R ISTOC RAT -Electrical Specialty 

517 Man AC 50 452 

Manufacturing Co., Ltd., Sydney. 

EK2, 6K7G, 6Q7G, N 6/2000 4 

.553 Con Bat 

553V Con Bat 

552 Con Bat 

516 Con AC 

651 Con Bat 

50 

50 

58 

50 

60 

6F6G, 5Y3G 
210 1C4, 1C6, 1C4, 1K6, Y 10/PM 5 

104 
210 1C4, 1C6, 1C4, 1K6, V 

104 
210 1C4, 1C6, 1C4, 1K6 V 

104 
452 EK2, 6K7G, 6Q7G, N 

6F6G, 5V3G 
210 1C4, 1C6, 1C4, 185, Y 

10/ PM 5 

8/PM 3 

10/2500 4 

10/ PM 5 

y N N 

y N N 

y N N 

N N N 

y N N 

y N N 

y 

y 2/ 100 135 4.5 

Y 6/ 120 Vib. Auto 

y 2/100 120 

y 

y 2/- 135 

4.5 

9 

12/19/6 
15 gns. 
19 gns . 
19 gns. 

19 gns. 
21/10/6 
22 gns. 
26 gns. 
42 gns. 

29 gns. 

29 gns. 

33 gns. 

39 gns. 

33 gns. 

36 gns. 

33 gns. 

30 gns. 

19 gns. 

32 gns. 

38 gns. 

27 gns. 

26 gns. 

38 gns. 

518 Con AC 58 
30, 19 

452 EK2, 6K7G, 6Q7G, N 
6F6G, 5Y3G 

8/2500 3 y N N Y 21 gns . 
(Continued Overleaf.) 
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ARISTOCRAT----Continued . 

516S Con AC 50 452 

801 Con AC 80 452 

<'-• 
<ll 
bJJ 
2 

Valve Types w. 
Use d ~ 

~ 

EK2, 6K7G, 6Q7G, N 
6F6G, 5Y3G 
EK2, 6K7G, 6H6G N 
2/ 6C5G, 2 / 6F6G, 5Z3, 

<'-• 
:::: 
0 

Q 

<ll 
:::: 
0 

E-< 

y N y y 

y N y y 

~ 
Q 

;jp:: 
0 '-. 
?-<!1 
<!j~ 

552M Man Bat 58 210 1C4, 1C6, 1C4, 1 K6, Y 

10/ 2500 4 

12 / 1500 4 

6/ PM 4 Y N N Y 2/ 100 120 Auto 
104 

552V Man Bat 50 210 1C4, 1C6, 1C4, 1K6, Y 6/ PM 3 N N N Y 6/ 120 Vib. Auto 
104 

651V Con Bat 60 210 1C4, 1C6, 1C4, 2/ 1K6 Y 10/ PM 4 N N N Y 6/ 120 Vib. Auto 
19 

ASTOR- Radio Corporation P t y. , Ltd., Melbourne. 

M.M . Mid '' AC 58 456 6A8, 6K7, 6Q7, N 5/ 1350 2 N N N Y 
25A6, 5Z4 

M.G . Man AC 58 456 6A7, 606, 75, 43, N 6/ 1350 2 N N N Y 
80 

340 
550 

450 :j: 

Con 
Con 

Con 

450DW :j: Con 

560DW:j: Con 

560DW :j: Con 

88 Con 

770DW :j: Con 

AC 
AC 

AC 

AC 

AC 

Uni 

Uni 

Bat 

48 
50 

58 

50 

60 

60 

58 

50 

472.5 6A7, 6B7S, 42, 80 N 8 / 1350 3 Y N N N 
456 6A7, 687S, 687, N 7 / 1900 4t Y N N Y 

42, 80 
472.5 6A7, 606, 75, 6L6 N 8 / 600 3 Y N Y Y 

80 
472.5 6A7, 606, 75, 6L6, N 

80 
472.5 606, 6A7, 606, 75, Y 

6L6, 80 
472.5 606, 6A7, \606, Y 

6B7S, 18, 25Y5 
472.5 CK1, CF2, CBC1 , N 

CL2, CY2 
472.5 1C4, 1C6, 1C4, 1 K6, Y 

104 

8 / 600 4 

8 / 600 5 

8 / 11000 5 

8 / 11000 3 

8 / PM 4 

y N y y 

y y y y 

y y N y 

Y N N Y 

Y N N Y 6/ - Vib. Auto 

77 Man Bat 58 456 1C6, 2/ 1C4, 185, N 8 / PM 4 Y N N Y 6/ - Vib. Auto 
104 

'''Moulded mantel cabinet, optional colours. t Automatic two-speed tuning. microscope d'ial. :j: Auto. two· 
speed tuning, microscope dial , "nerve box" construction. Models 450, 450DW, and AC 560DW feature " focussed 
tuning" and degeneration. §Prices sl ightly higher in W.A. and N.Q. Model 450 is 24 guineas, and 450DW 
is 27 guineas . 

BANDMASTER- Aus tra lia n Gen eral Ele c tric L t d ., Sydney . 

707DE'' Con AC 11A 465 6K7, 6L7, 6J7, 6K7 Y 10/ -
2/ 6H6, 6L7, 6N7, 
2 / 6L6, 5Z3 

177DBt Con Bat ?A 465 1C4, 1C6, 2/ 1C4 Y 10/ PM 
1K6, 1K4, 19 

177DVt Con Bat ?A 465 As above Y 10/ PM 
197DE* Con. AC 9A 465 6K7, 6L7, 6J7,6K7 Y 10/ -

2/ 6H6, 6L7, 6L6, 80 
2670E '' Con AC 6A 465 606, 6A7, 606, 687 Y 10/ PM 

42, 80 . 
257DB t Con Bat 50 465 1C4, 1C6, 1C4, 1K6, Y 8 / PM 

257DV t Con 
257DD :j: Con 

357ME 

367DE 

357MB t 

357MV t 
457DE 

Con 

Con 

Con 

Con 
Con 

Bat 
DC 

AC 

AC 

Bat 

Bat 
AC 

50 
5A 

58 

60 

58 

58 
50 

104 
465 As above Y 8 / PM 
465 606, 6A7, 606, 687, Y 10/ -

465 

465 

465 

465 
465 

43 
606, 6A7, 687, 42, Y 
80 
606, 6A7, 606, 687, Y 
42, 80 
1C4, 1C6, 1C4, 1K6, Y 
104 
As above Y 
6A7, 606, 687, 42, N 
80 

10/ -

10/ -

8/ PM 

8/ PM 
8/ -

5 y y y y 

5 Y N N Y 2/ 140 135 4.5 

5 Y N N Y 6/ 120 Vib. 4.5 
5 y y y y 

5 y y y y 

5 - Y N N Y 2/ 100 135 4.5 

5 Y N N Y 6/ 120 Vib. 
5 y y y y 

5 

4 

4 
4 

y y N y 

y y N y 

Y N N Y 2/ 100 135 

Y N N Y 6/ 120 Vib. 
y y N y 

4.5 

4.5 

4.5 

1937 

<ll 
<:) 

·;::: 
0, 

28 gns. 

38 gns. 

25 gns. 

34 gns. 

43 gns. 

12/ 19/ 6 

14/ 19 / 6 

17 gns. 
23 gns. 

24/ 10/ -§ 

27/ 10/ -§ 

30 gns. 

30 gns. 

24 gns. 

32 gns. 

22/ 10/ -

55 gns. 

42 gns. 

48/ 16/ 6 
45 gns. 

37 gns. 

34 gns. 

40/ 8 / 6 
38 gns. 

23 gns. 

29 gns . 

29 gns . 

35 / 3/ 6 
23 gns. 

447MB t 
447MV t 

Con 
Con 

Bat 
Bat 

48 
48 

465 
465 

1C6, 1C4, 1K6, 1D4 Y 
As above Y 

8/ PM 
8/ PM 

4 
4 

Y Y N Y 2/ 100 135 4.5 23 gns. 
Y Y N Y 6/ 120 Vib. 4.5 28 gns. 

(Continue d on Page 252.) 
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\f/. 1 

( 'Advertisement of Amalgamat e d WireleiS V a lve Company L imited ) 
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BANDMASTER-Continued. 

44700 
557DE 

547MB 
54700 
657ME 

Con 
Man 

Man 
Man 
Man 

DC 
AC 

Bat 
DC 
AC 

40 
50 

48 
40 
58 

Valve Types 
Used 

465 6A7, 606, 687, 43 N 
465 6A7, 606, 687, 42, N 

80 
465 1 C6, 1 C4, 1 K6, 1 04 Y 
465 6A7, 606, 687, 43 N 
465 606, 6A7, 687, 42, Y 

80 

8/ -
61/-

61/PM 
61/-
5/-

OF AUSTRALIA 

::::: 
(/) 0 
0 u 
b QJ 

:::: :::: 
0 0 
u E-< 

4 
4 

4 
4 
2 

N Y N 
y y N 

y y N 
N Y N 
N Y N 

y 
y 

y 2/ 120 
y 
y 

120 

''These models have automatic interstation noise suppression, duo-vision dials, and high-fidelity speakers. 
tThese battery models are readily convertible from "8" Battery to Vibrator operation . 
:j:This model is also available for 32-volt D.C. operation at ·49 guineas. 
§Also available in alternative cabinets at 20 guineas. 
~Also available in alternative cabinets at 16 guineas. 

4.5 

"All-wave" models have three wave-bands and provide coverage between 13-39, 35-105 and 200-550 metres. The 
larger "dual-wave" models have 16-50 metres coverage, while the smaller cover the 19-50 metres band. 

BEALE- Beale and Company Ltd., Sydney. 

751 

950W 

650WU 

960W 

953WB 
M53W 

Con 

Con 

Con 

Con 

Con 
Man 

AC 58 

AC . 50 

Uni 50 

AC 

Bat 
AC 

60 

50 
50 

446 AK2, 606, 75, 42, N 8/2000 3 Y N N Y 
80 

458 6A7, 6F7, 687S_. 42, N 8/2000 4 Y N N Y 
80 

458 6A7, 6F7, 687S, 43 N 8/100 4 Y N N Y 
25Z5 

458 606, 6A7; 6F7, 687, Y 10/ 2000 4 Y N N Y 
6A3, 80 

458 1C6, 2/1C4, 185, 104 N 8/PM 4 y N N y 
446 AK2, 606, 687S, 42, N 6/2000 4 Y N N Y 6/1 00 Vib. Auto 

80 

i93/ 

24 gns. 
19 gns.§ 

19 gns. 
20 gns. 
15 gns.~ 

on app. ''' 

on app.''' 

on app. '' 

on - app.•:• 

on app .''' 
on app.''' 

'''Each of these receivers is 
tirely on type selected. 

available in a wide · variety of special "Beale" cabinets and retail listing depends en 

8REVILLE- Breville Radio Pty. Ltd., Sydney. 

81 Man AC 50 446 AK1, 606, 6B7S, N 

85 Man Uni 

89 Man Bat 

50 

58 

42, 80 
446 6A7, 606, 6B7S, 

43, 25Y5 
N 

1~ 1C~1C~ 1C~1B~ Y 
104 

6/ 2000 

6/ 1250 

6/PM 

4 Y N N Y 

4 Y N N Y 

92 Con Bat 58 182 1C4, 1C6, 1C4, 185, Y 8 / PM 

41] Y N N Y 6/ 110 Vib. Auto 

4~ Y N N Y 6 / 110 Vib. Auto 

93 
94 

95 

96 

97 

98 

99§ 

100 

101 

Con 
Con 

Con 

Con 

Con 

Con 

Con 

Con 

Con 

Bat 
Bat 

Bat 

AC 

AC 

AC 

AC 

AC 

Uni 

48 
50 

50 

50 

50 

60 

70 

58 

60 

182 
182 

182 

446 

446 

470 

470 

446 

470 

104 
1 C6, 1 C4, 1 85, 1 04 . Y 
1 C4, K K2,_, 1 C4, 1 85, Y 
104 _,,,; . 
1 C4, ' K-'1<2, 1 C4, y 

185, 104 
AK2, 606, 687S, N 
42, 80 
AK2, 606, 6B7S, N 
42, 80 
606, 6A7, 606, 75, Y 
42, 80 
606, 6A7, 687S, Y 
79, 2/ 42, 80 
AK2, 606, 75, 42 N 
80 
606, 6A7, 606, 75, Y 
43, 25Y5 

8/PM 
10/PM 

8/PM 

8/2000 

10/2000 

10/ 2000 

12/ 1000 

41] Y N 
411 Y N 

4~ Y N 

4 Y N 

4 Y N 

4 Y N 

4 Y N 

8 / 2000 3 Y N 

8 / 1250 4 Y N 

N 
N 

N 

N 

N 

N 

N 

N 

N 

y 6/ 110 
y 6/ 110 

y 2/ 100 

y 

y 

y 

y 

y 

y 

Vi b . 
Vi b. 

135 

Auto 
Auto 

4.5 

"'Available in Console at 22 guineas. tAvailable in Console at 24 guineas. :j:Available in Console at 29 

18 gns.'' 

20 gns.t 

25 gns.:j: 

31 gns. 

27 gns. 
34 gns. 

31 gns. 

23 gns. 

26 gns. 

31 gns. 

36 gns. 

21 gns. 

34 gns. 

guineas. §Has Variable Selectivity and _H.F. P~sh-Pull ?utput. ~Dial lamp switched by tuning knob. All 
receivers in range, except mantels, are f1tted w1th specially calibrated edge! it dial, Sin. diameter. 

:C~A~L~S~T:~AN~---~S~la-d~e~'~sR~a-c~li_o_, ~S-y~d-n_e_y __ ------------~------------------------~--~----~~~~---------------
84/ 5 Con AC 5 458 6C6, 606, 75, 42, N 

80 
8/2500 3 y y N N 14/ 19 / 6 

1937 

CALSTAN-Continued. 

84/5 
A.V . 
D5AV 

D5AV 

D5AV 

D6AV 

D6AV 

84AV 

Con 

Con 

Con 

Con 

Con 

Con 

Con 

AC 

AC 

Uni 

Bat 

AC 

Bat 

Bat 

RADIO TRADE ANNUAL 

5 

50 

50 

50 

60 

60 

48 

Valve Types 
Use d 

458 6C6, 606, 75, 42, N 
80 

458 EK2, EF5, EBC3, N 
EL2, EZ3, or 6A7 
606, 75, 42, 80 

458 CK1, CF2, CBC1 N 
CL2, CY2 

458 KK2, KF3, KBC1, N 
KC3, KDD1 

458 606, 6A7, 606, 75, Y 
42, 80 

458 KF3, 1C6, KF3, Y 
185, KC3, KDD1:j: 

458 1C6, 1C4, 1K6, 104 N 

8/2500 

8/2500 

8/7500 

8/PM 

8/2500 

8 / PM 

8/PM 

OF AUSTRALIA 

::::: 
0 
u 
QJ 

::::: 
0 

E-< 

::::: 
0 
u 

3 Y N 

4 Y N 

4 Y N 

4t Y N 

4 y y 

4t Y N 

3t Y N 

Y '~ y 

v·~ v 

N y 

N Y 2/60 

N '-' y 

N Y 2/60 

N Y 2/ 60 

135 4.5 

135 4.5 

135 Auto 

253 

16 / 19 / 6 

19 gns. 

19 gns. 

19 g n s. 

29 / 10/ -

29 / 10/ -

16/ 19 / 6 

''Optional. tProvision made for switching off dial lights to economise A battery current. :j:Model D6AV 
for battery operation, is also available with "American" type valve equipment, as follows: 1C4, 1C6, 1C4, 1 K6, 
1 K6, 19. 

CONLON-S. M. Conlon Radio, Sydney. 

5DA Con AC 50 465 6A7, 606, 75, 42, N 8/2000 
80 

6DA Con AC 60 465 606, 6A7, 606, Y 8/2000 
687S, 42, 80 

508 Con Bat 50 465 1C4, KK2, 1C4, 1K6, Y 8/PM 
104 

CROYD£N-Eclipse Radio Pty. Ltd ., Melbourne. 

524/17 Con AC 58 465 6C6, 606, 6C6, 42, N 11/2500 

539/17 

557/12 

562/ 8 

547/ 17 

552/ 12 

563/ 8 

565/1 6 

569 /13 

615/ 12 

614/ 12 

706/12 

Con 

Con 

Man 

Con 

Con · 

Man 

Con 

Con 

Con 

Con 

Con 

AC 

AC 

AC 

AC 

Bat 

AC 

AC 

AC 

Bat 

AC 

AC 

50 

50 

58' 

50 

58 

50 

50 

5A 

60 

60 

?A 

80 
465 6A7, 606, 6C6, 42, N 

80 
465 6A7, 606, 687, 42, N 

80 
465 6A7, 606, 6C6, 42, N 

80 

11/2500 

11 / 2500 

6/ 2500 

465 6A7, 606, 687, 42, N 11/2500 
80 

465 1C4, 1C6, 1C4, 185, Y 8/PM 
104 

465 6A7, 606, 687, 42, N 
80 

465 6A7, 606, 687, 42, N 
80 

6/ 2500 

11 / 2500 

465 6A7, 606, 6C6, 42, N 11/2500 
80 

465 1C4, 1C6, 2 / 1C4, Y 8/PM 
185, 104 

465 606, 6A7, 606, 75, Y 11/2500 
42, 80 

465 6K7, 6A8, 2 / 6K7, Y 11/2500 
6Q7, 6F6, 5Z4 

4 y y u y 

4 Y Y N Y 

4 Y N N Y 2/100 135 

5 Y Y N N 

5 Y Y N N 

5:j: Y N Y Y 

3 Y N N N 

5 y y y y 

4 Y N N Y 6/ - Vib. 

4:j: Y N Y Y 

5:j: Y N Y Y 

5 Y Y N N'"'' 

4 Y Y N Y 6/ - Vib. 

5 Y Y N Y 

5 Y N Y Y 

'''Available in alternative cabinet at 16 gu ineas. Also with metal valve equipment as model 544/ 17. 
tWith metal valve equipment as Model 546/17. 
:j:These models incorporate "Automatic" pre-selected tuning for local stations. 
§With metal valve equipment as Model 550/ 17. 
\!Available in alternative cabinets at £23 / 15/- and £25/ 15/-. This model has a "band-3pread' tuning 
''*Can be supplied with A.V.C. Also available with metal valve equipment as Model 570/ 13. 
ttAiso available with glass valves as Model 705/ 12. 

RADIOLA-Amalgamate d Wireless (A/sia) Ltd. , Sydney. 

4.5 

27 / 10/ -

32/ 10/ -

32 / 10/-

14 gns.'' 

17 gns.t 

19 gns. 

11/15/ -

19 gns.§ 

Auto 28/ 10/ 

18 gns. 

22/10/-'il 

on appl. 

Auto 35 / - / -

on appl. 

on appl .tt 

indicator. 

FISK 

262 Con AC 11A 465 6K7, 6 L7, 6J7, Y 10/- 5t y y •:• Y Y 55 gns. 

Continl.led on Page 254.) 
2/6H6, 6L7, 6N7, 
2/6L6, 5Z~ 
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FISK RADIOLA-Continued. 

257 Con AC 9A 

256 Con AC 6A 

255 Con AC 60 

160 Con AC 58 

261 Con DC 5A 

258 Con DC 5A 

260 Con Bat ?A 

259 Con Bat 50 

161 Con Bat 58 

Va lve Type s 
Used 

465 6K7, 6L7, 6J7, Y 
2/ 6H6, 6L7, 6L6, 
80 

465 606, 6A7, 606, Y 
687S, 42, 80 

465 606, 6A7, 606, Y 
687S, 42, 80 

465 606, 6A7, 687S, Y 
42, 80 

465 606, 6A7, 606, Y 
687S, 43 

465 606, 6A7, 606, Y 
687S, 43 

465 1C4, 1C6, 2/ 1C4, Y 
1K6, 1K4, 19 

465 1C4, 1C6, 1C4, 1 K6, Y 
104 

465 1C4, 1C6, 1C4, 1K6, Y 
104 

10/ -

10/ --

10/ -

10/ --

10/ --

10/ --

10/ PM 

8/ PM 

8/ PM 

~ 
0 
u 
Q) 

~ 
0 

E-< 

5t Y Y':' Y Y 

5t y y y y 

5t Y Y N Y 

4 Y Y N Y 

5t Y Y Y Y 32V. 

5t Y Y Y Y 240V. 

5t Y N N Y 2/ -

5t Y N N Y 2/ --

4 Y N N Y 2/ -

135---4.5 

135 4.5 

135 4.5 

':'Automatic inter-station muting control. tlmproved straight-line frequency tuning and revolving scale cali· 
brations. +Available for, or readily convertible to "vibrator" operation at an extra cost of £4/ 15/ ·. 
"All-wave" models provide coverage from 13-105 metres, in two bands, in addition to "broadcast" coverage. 
" Dual-wave" models provide 16-50 metres coverage in addition to "broadcast." "Automatic" two-speed vernier 
tuning is provided on all "dual" and "all-wave" models. 

FISK RADIOLETTE--Ama lgamated Wirele ss (A/ sia) L t d. , Sydn ey . 

41 

38 

37 

43 
40 
39 
42 

Con 

Man 

Man 

Con 
Man 
Man 
Con 

AC 50 

AC 50 

AC 58 

DC 40 
DC 40 
Bat · 48 
Bat 48 

465 6A7, 606, 687S, 42 N 8/ --
80 

465 6A7, 606, 687S, 42 N 61/-
80 

465 606, 6A7, 687S, 42 Y 5/ -
80 

465 6A7, 606, 687S, 43 N 
465 6A7, 606, 687S, 43 N 
465 1 C6, 1 C4, 1 K6, 1 04 Y 
465 1C6, 1C4, 1K6, 104 Y 

61/-
61/--
6~ / PM 
8P/ M 

4 Y Y N Y 

4 Y Y N Y 

2 N Y N Y 

4 N Y N Y 
4 N Y N Y 
4 Y N N Y 2/ -- 120 
4 Y N N Y 2/ -- • 120 

'~ For Brown moulded " Radelec" cabinet. Also available in Ivory or Jade Green at 20 guineas. 
tFor Black or Brown moulded "Radelec" cabinet. Also available in Ivory or Jade Green at 16 gui neas. 
§For Brown moulded "Radelec" cabinet. Also available in Ivory or Jade Green at 21 guineas. 
:t:For . Brown moulded "Radelec" cabinet. Also available in Ivory or Jade Green at 20 guineas. · 
l[Av;ulable for, or read ily convertible to six-volt "vibrator" operation at an extra cost of 5 guineas. 
"Dual-wave" models provide coverage of the 19-50 metres band in addition to " broadcast." 
" Automatic" two-speed vernier tuning on dual-wave models. 

GENALEX- British General Electric Co. Ltd., Sydney. 

BC415 

BC430 

BC435 

BC440 

Co n 

Con 

Con 

Con 

Con 

Bat 70 458 1C4, 1C6, 2/ 1C4, Y 10/ PM 5 Y N N Y 2/ 120 135 
185, 2/ 19 

AC 58 458 EK2, 606, 75, EL3 N 8/ 1650 3 Y Y Y Y 

AC 50 
80 

458 EK2, 606, 75, EL3 N 
80 

AC ?A 458 606, EK2, 687S Y 
6A6, 2/ EL3, 80 

Uni 60 458 CF1 , EK2, CF1 , Y 
CBC1, CL2, CY2 

AC 58 458 EK2, 606, 75, 42, 80 N 

8/ 1650 5 y y y y 

10/ 2500 5 

10/ PM 5 

5/ 1650 3 

y y y y 

y y y y 

Y N N Y 

4.5 
4.5 

BC455 

BC460 
BC465 

Man 
Con DC 60 . 458 606, 6A7, 606, 75, Y 

CL4, OZ4 ' 
10/ PM 5 Y Y Y Y 32V. Vib. Auto 

BC470 
BC475 

BC480 

Con 
Con 

Con 

Bat 48 458 1C6, 1C4, 1K6, 104 N 
Bat. 50 458 1C4, 1C6, 1C4, 1K6, Y 

J ' ~ '!If- • 104 
Bat 50" 458 '1C4, 1C6, 1C4, 1K6, Y 

104 

8/ PM 4 
8/ PM 5 

8/ PM 5 

Y N N Y 2/ - 135 4.5 
Y N N Y 6/ 140 Vib. Auto 

Y N N Y 2/ - 135 4.5 

1937 

45 -gns. 

37 gns. 

29 gns. 

23 gns. 

49 gns. 

38 gns. 

42 gns. :f: 

34 gns.:f: 

23 gns.:f: 

23 gns. 

19 gns.* 

15 gns.t 

24 gns. 
20 gns.§ 
19 gns.:f: 
23 gns.l[ 

43 gns. 

23 gns.* 

28 gns.t 

40 gns.§ 

36 gns.:f: 

15 gns.lf 
38 gns. 

26 gns.' 
38 gns." 

34 gns." 

1937 RADIO TRAD E A NNUA L O F AUSTR AL I A 

Q) 
rn bD 
OloJ 
>'" -Q) 

~cd > ,....0 
.u 

0 
z ~ 

Valve Types 
Used 

~ C'-• 
0 ~ 

u 8 
Q) 

:::::: d 
0 Q) 

E-< rn 

P. 
"' u 

;l:r1 
0 '-
~<!1 

<lj~ 

255 

------------------------------------------------------~-------------------------------

GENALEX-Continued 

BC485 Con Bat 58 458 1C4, 1C6, 1C4, 1 K6, Y 8/ PM 5 Y N N Y 6/ 140 Vib. Auto 
104 

'''Table model, 19 guineas. tTable model, 22 guineas. §Alternative cabinet, 45 gu ineas, also as radiogram 
with auto. record changer, 75 guineas. :!:Alternative cabinets available, 38 and 43 guineas. l[Aiternative 
cabinet, 16 guineas. 1 Table model, 22 guineas. 2 Table model, 32 guineas. ·' Table model , 28 guineas. 
~, Table model, 29 guineas. 

All A.C. models are fitted with variab le selectivity control . 

HEALING GOLDEN-VOICED-A. G. H ealing L td. , Melbom"le. 

47M Mid AC 58 455 6A7, 606, 75, 42, 80 N 61/2500 
447M Mid AC 50 455 6A8, 606, 75, 42, 80 N 6if2500 

47C Mid Uni 58 455 6A8, 6K7, 6Q7, 25A6, N 61 / 8000 
25Y5 

2 
3 
2 

N N 
N N 
N N 

N y 
N y 
N y 

57 A Man Bat 58 180 IC4, IC6, IC4, IK6, Y 61 / PM 
104 

3 N N N Y 6/ 150 Vib. Auto 

417E 

4477E 

47E 

447E 

777E 

478 
578 

6678 

417A 
517A 

557A 

447C 

Con 

Con 

Con 

Con 

Con 

Con 
Con 

Con 

Con 
Con 

Con 

Con 

AC 

AC 

AC 

AC 

AC 

Bat 
Bat 

Bat 

Bat 
Bat 

Bat 

Uni 

58 

50 

58 

50 

80 

48 
58 

60 

48 
58 

50 

50 

455 6A8, 6K7, 6J7, 6F6 N 8/ 2500 3 Y N N N 
80 

455 6A8, 6K7, 6Q7, 6F6, N 8/ 2500 4 ' Y N N Y 
80 

·r80 6A8, 6K7, 6Q7, 6F6, N 10/ 2500 
80 

455 6A8, 6K7, 6Q7, 6F6, N 12/ 2500 
80 

455 6K7, 6A8, 6K7, 6Q7, Y 12H .F * 
6C5, 2/ 6L6, 5Z3 

455 I C6, 1 C4, 1 K6, 104 N 8/ PM 
180 1C4, 1C6, 1C4, 1K6, Y 8/ PM 

104 
455 1C4, 1C6, 1C4, 1K6, Y 10/ PM 

1 K4, 19. 
455 1C6, 1C4, 1K6, 104 N 8/ PM 
180 1C4, 1C6, 1C4, 1K6, Y 8/ PM 

104 
455 1C4, 1C6, 1C4, 1K6, Y 10/ PM 

104 
455 6A8, 6K7, 6Q7, 25A6, N 10/ 8000 

25Y5 

3 

5 

5 

3 
5 

5 

3 
5 

5 

5 

Y N N Y 

Y N N Y 

y y N y 

N N N Y 6/ 100 
Y Y N Y 6/ 100 

Y Y N Y 6j1 UO 

N N N Y 6/ 150 
Y Y N Y 6/ 150 

Y Y N Y 6/ 150 

Y N N Y 

*Rola G-12 High Fideli ty a uditorium type spea ker used on this model. 

HIS MASTER'S VOICE- The Gramophone Co. Ltd. , Sydn ey . 

718 Man AC 6A 460 606, 6A7, 606, 687, Y 6/ 1250 6 Y Y Y Y 
42, 80 

737 Con AC 6A 460 606, 6A7, 606, 687, Y 8/ 1250 6':' Y Y Y Y 
42, 80 

721 Cmb :f: AC 6A 460 606, 6A7, 606, 687, Y 8/1 250 6':' Y Y Y Y 
42, 80 

121 Con AC 68 460 606, 6A7, 606, 687, Y 6/ 1250 4 Y N N Y 
42, 80 

522 Con AC 58 460 6A7, 606, 687, 42, N 8/ 1250 5* Y Y N Y 
80 

523 Con AC 50 460 6A7, 606, 687, 42, N 8/ 1250 5* Y Y Y Y 
80 

135 
135 

135 

Vi b . 
Vi b . 

V i b. 

345 Con Bat 68 460 1 C4, 1 C6, 1C4, 185, Y 
30, 19 

8/ PM 

8/ PM 

8/ PM 

4 y N N y 2/ - 135 

346 Con Bat 60 460 

347 Con Bat 60 460 

1C4, 1C6, 1C4, 1 K6, Y 
30, 19 

1C4, 1C6, 1C4, 1K6, Y 
30, 19 

5 

5 

y N N Y 6/ 140 Vib. 

y N N Y 6/ 120 135 

Auto 
Auto 

Auto 

Auto 
Auto 

Auto 

9 

Auto 

Auto 

33 gns. ' 

15 gns. 
19 gns. 
19 gns. 

27 gns. 

20 gns. 

23 gns. 

27 gns. 

32 gns. 

49 gns. 

25 gn-s . 
30 gns. 

.38 gns. 

28 gns. 
33 gns. 

39 gns. 

28 gns. 

29 gns. 

37 gns. 

52 gns. 

27 gns. 

23 gns. 

28 gns. 

32 gns. 

39 gns.t 

38 gns .t 

•:• These models all fitted with large, rectangular edge I it dia l. Dual and all -wave models . are fitted with two-speed 
tuning controls. :f:Fitted with volume control on fron t of cabinet. t These two models are readily interchange­
able ; only difference is power supply system . 

KRIESLER--Kriesler (A/ si a) Ltd ., Sy dn ey . 

900 Man* AC 50 458 6A7, 6 06, 75, 42, 80 N 6V2000 3 Y N N Y 16 gns. 
(Continued overleaf .) 

~;Ai!..·.···· 
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KRI ESLER-Continued. 

Valve Types 
Used 

:::: 
0 
0 
Q) 

:::: 
0 

E-< 

::;. 
co 
0 

2p: 
~~ 
~~ 

?lOA Con AC 

720 Con AC 

,58 

50 

458 6A7, 6F7, 6878, N 
6A3, 80 

458 6A7, 6F7, 687S, 6A3, N 
80 

8/ 2000 5 y y y y 

8/2000 5 y y y y 

19 gns.t 

24 gns.§ 

26 gns.:j: 730 

740 

810 
820 

830 

Con 

Con 

Con 
Con 

Con 

AC 

AC 

Bat 
Bat 

Uni 

60 

80 

50 
60 

50 

175 

175 

458 
458 

458 

606, 6A7, 606, 6878, Y 
6A3, 80 

606, 6A7, 606, 75, 76, Y 
2/ 42, 5Y3 

1 C6, 2 / 1 C4, 25S, 1 04 N 
1 C6, 2 / 1 C4, 258, N 

8217, 19 
6A7, 6F7, 687S, 43, N 

25Y5 

8/ 2000 

10/ -

8 / PM 
8 / PM 

8/ -

5 

5 

5 
5 

5 

y 

y 

y 
y 

y 

y 

y 

N 
N 

y 

y y 

y y 

N y 
N y 

6/ 140 
6/ 140 

Vi b. 
Vi b. 

Auto 
Auto 

31 gns. \] 

35 gns. 
37 gns. 

28 gns. 

''Housed in moulded cabinet with vertical slide-rule edge/it dial. tAvailable in alternative cabinet styles as models 
711 and 712. Features large "slide-rule" dial, and triode audio amplification. §Available in alternative cabinet 
styles and with 10 inch speaker as models 721, 722 and 723. Features "Wonder Dial," "Timer Recorder," tone 
and volume indicators, "Turret top" shielding, "Tone Expander" and triode audio . :j:Available in alternative cabi· 
net styles and with 10 inch speaker as models 731, 732 and 733. Same features as "720" series. \]Available in 
alternative cabinet styles as models 741, 742 and 743. Same general features as "720" series but has p.ush-pull 
output. Remaining models also available in range of cabinet styles. Same general features as A.C. models. 
' Tuning indicator optional on this model. 

L E K M EK-Le km ek Radio L abo•·atories, Sydney . 

406 
529 
528 
528P 
633P 

530 
530 
514P 
630 

630P 

805P 

533 

533 

631 

402 
402 
403 
534 

534 

535 

632 

Mid 
Man 
Con 
Con 
Con. 

Man 
Con 
Con 
Con 

Con 

Con 

Man 

Con 

Con 

Mid 
Port 
Con 
Man 

Con 

Con 

Con 

AC 
AC 
AC 
AC 
AC 

AC 
AC 
AC 
AC 

AC 

AC 

Uni 

Uni 

Uni 

Bat 
Bat 

Bat 
Bat 

48 
58 
58 
58 
68 

50 
50 
50 
60 

60 

80 

58 

58 

60 

48 
48 

48 
58 

Bat 58 

Bat 50 

Bat 60 

458 6A7, 687S, 6F6, 80, N 
458 6A7, 606, 75, 42, 80 N 
458 6A7, 606, 75, 42, 80 N 
458 6A 7, 6 06, 75, 42, 80 N 
458 606, 6A7, 606; 75, Y 

42, 80 
458 6A7, 606, 75, 42, 80 N 
458 6A7, 606, 75, 42, 80 N 
458 6A7, 606, 75, 42, 80 N 
458 606, 6A7, 606, 75, 42 Y 

80 
458 606, 6A7, 606, 75, 42 Y 

80 
458 606, 6A7, 606, 85, 76 Y 

2 / 685, 80 
458 CK1, CF2, CBC1, N 

CL4, CY2 
458 CK1, CF2, CBC1, N 

CL4, CY2 
458 CF2, CK1, CF2, Y 

CBC1, CL4, CY2 
458 1C6, 1C4, 185, 104 N 
458 1 C6, 1 C4, 185, 104 N 
458 1C6, 1C4, 185, 104 N 
458 1C4, 1C6, 1C4, 1K6, Y 

104 

5/ 2500 
8 / 2500 
8/ 2500 

10/ 2500 
10/ 2500 

8/ 2500 
8/2500 

10/2500 
8 / 2500 

10/ 2500 

12 / 850 

8/ 1250 

8 / 1250 

10/ 1250 

5/ PM 
5 / PM 
8/PM 
8/ PM 

458 1C4, 1C6, 1C4, 1 K6, Y 8/ PM 
104 

458 1C4, 1C6, 1C4, 1K6, Y 8/ PM 
104 

458 1C4, 1C6, 2/1C4, Y 8/ PM 
1 K6, 104 

'''Fitted with nine-inch diameter "Panoramic" dial. 
Mantel models "529" and "530" are fitted with a special edge/it dial. 

MUI,.LARD-Mullard Radio Co. (Aust.) Ltd. , Sydney. 

40 
50 
60 
~1 

Man " 
Man'' 
Man'-' 
Man •:• 

AC 
AC 
AC 
Uni 

48 
58 
50 
5B 

456 6A7, 6F7, 42, 80 N 
456 6A7, 606,. 75, 42, 80 N 
456 6A7, 606, 75, 42, 80 N-
456 EK2, CF2, CBC1, N 

CL2, CY2 

6/ 1500 
6/ 1500 
6/ 1500 
6/ 1500 

2 N N 
3 Y N 
3 Y N 
3•:• Y N 
3 •:• Y N 

4 Y N 
4 Y N 
5'' y y 
5 y y 

5 '-' y y 

5'' y y 

3 Y N 

3 Y N 

5 y y 

2 N N 
2 . N N 
3 Y N 
4 Y N 

N N 
N y 
N y 
N y 
N y 

N y 
N y 
y y 
N y 

y y 

y y 

N y 

N y 

N y 

N y 
N y 
N y 
N y 

2/,40 
2 / 40 
2/ 100 
2 / 100 

135 
135 
135 
135 

4 . 5 
4 . 5 
4.5 
6 

11 gns. 
15 gns. 
19 gns. 
24 gns. 
26 gns. 

19 gns. 
23 gns. 
28 gns. 
29 gns. 

35 gns. 

52 gns. 

19 gns. 

25 gns. 

35 gns. 

14 gns. 
16 gns. 
25 gns. 
26 gns. 

5 Y Y N Y 2 / 100 135 6 29 gns. 

5 Y Y N Y 2/ 100 135 6 32 gns. 

5 Y Y N Y 2 / 100 135 6 35 gns. 

3 
3 
4 
3 

y N 
y N 
y N 
y N 

N N £12/ 19 / 6 
N Y 15 gns. 
N Y 19 gns. 
N Y 19 gns. 

(Continued on Page 258.) 
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Kriesler radios find ready acceptance in 
every type of home , because there is no 
better receiver made , irrespective of 
price! 
Kriesler incorporates every worthwhile 
improvement known to modern radio, 
with the added patented features of 
World's largest Wonder Dial, Turret Top, 
Tone Expansion, and hosts of other re­
finements . An exclusive three years' 
guarantee, plus the Kriesler "make good 
policy or money back" protects both 
public and seller alike ... a big dealer 
feature . One thing you can be sure 
about ... Kriesler gives you the biggest 
margin of pr·oflt and is the Best Set at 

Any Price! 

Dealers: Wire, Mail or 'Phone 
word "I nte1·ested" to 

257 
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Va lve Types 
Us ed 

"' 0 
b 
~ 
0 

0 

C' • 

~ 
0 
0 
Q) 

~ 
0 

E-< 

<:'- • 

~ 
0 
0 

d 
Q) 

UJ. 

M ULLARO-Continoed . 

41 
70 
80 
71 

72 

91 

Man '~ 

Con 
Con 
Con 

Con 

Con 

Bat 
AC 
AC 
Bat 

Bat 

Bat 

48 
58 
50 
58 

58 

70 

456 1 C6, 1 C4, 1 K6, 1 04 N 
456 6A7, 606, 75, 42, 80 N 
456 6A7, 606, 75, 42, 80 N 
175 1C4, 1C6, 1C4, 185, Y 

22A 
175 1C4, 1C6, 1C4, 185, Y 

104 

6/ PM 
8/ 2000 

10/ 2000 
8/ PM 

8/ PM 

456 1C4, 1C6, 2/ 1C4, Y 10/ PM 
185, 30, 19 

4 
4 
4 
4 

4 

y N 
y y 
y N 
y N 

y N 

N y 
N y 
N y 
N y 

N y 

2/ 110 135 

2 / 110 135 

6/ 150 Vib 

5 Y Y N Y 2/ 150 135 

':"'Pegasus" cabinet of moulded bakelite. Available in alternat ive colours, brown or black. 

OPERATIC-Bland Radio, Adela ide. 

BV50W Con 

BV5 Con 

BW5 Mid 

85 Con 

050WA Con 

ACOCOW Con 

PR50WA Cmb 

Bat 50 

Bat 58 

AC 58 

Bat 58 

AC 50 

Uni 60 

AC 50 

465 KK2, KF3, K82, N 8/ PM 5 Y N N Y 6/ 135 Vib 
KF4, KL4 

465 KF3, KK2, KF3, Y 8/ PM 4 Y N N Y 6/ 135 Vib 
KBC1, KL4 

465 EK2, EF5, EBC3, N 4/ 2500 2 N N N N 
EL2, EZ3 

465 KF2, KK2, KF2, Y 8/ PM 4* N N N Y 2 / 100 120 
KC1, C243N 

465 AK2, AF3, A8C1, N 8/ 2500 5 Y N Y Y 
AL2, AZ3 

465 CK1, CF2, CB1, N 8/ PM 5 Y N N Y 
CF1, CL2, CY2 

465 AK2, AF3, ABC1, N 8/ 2500 4 Y N N Y 
AL2, AZ3 

''Fitted with dial lamp sw itch. 

PH I LCO-Philco Radio a nd Television Corporation (Aust.) Pty. Ltd., Sydney . 

654 

6540 

655 
667 

688 

Con 

Con 

Con 
Con 

Con 

Con 

AC 58 460 6F7, 6A7, 6F7, 42, Y 8/ 2000 3 Y N N Y 
80 

AC 58 460 6F7, 6A7, 6F7, 42, Y 10/ 2000 3 Y N Y Y 
80 

AC 50 460 6A7, 78, 75, 42, 80 N 8/ 2000 4 Y N N Y 
AC 60 460 78, 6A7, 78, 75, 42, Y 10/ 2000 4 Y N Y Y 

80 
AC 80 460 78, 6A7, 78, 75, 42, Y 12/ 1500 4 Y N Y Y 

2/ 42, 5Z3 
AC 10A 460 78, 2/ 77, 2/ 6F7, 75, Y 12/ 2000 4* Y Y Y Y 

42, 2/ 42, 5Z3 

"' ol 

~ 
0 

Auto 

4.5 

Auto 

9 

Auto 

Auto 

Auto 

609 

648 
66El 

Con 
Con 

Bat 48 460 1C6, 1A4, 185, 33 N 8/ PM 3 N N N Y 2/ 80 135 18 

66X 

688 

75VB 

751 

752 

753 

754 

Con 

Con 

Con 

Man 

Con 

Man 

Con 

Bat 68 175 · 34, 32, 34, 185, 30, Y 8/ PM 4 Y Y N Y 2/ 100 180 Auto 

Bat 60 

Bat SA 

Bat 50 

AC 58 

AC 58 

AC 

AC 

50 

50 

19 
460 34, 1C6, 34, 185, Y 8/ PM 4 N Y N Y 2/ 100 180 Auto 

30, 19 
460 34, 2/ 15, 2/ 34, Y 10/ PM 4 N N N Y 2/ 100 180 Auto 

185, 30, 19 
262.5 1C4, 1C6, 1C4, Y 8/ PM 4t N N N Y 6/ 130 Vib Auto 

1 K6, 104 
462.5 6A7, 606, 75, 42, N 8/ 2000 2 N N N Y 

80 
462.5 6A7, 606, 75, 42, N 8/ 2000 3 Y N N Y 

80 
462.5 6A7, 606, 75, 42, N 8/ 2000 4 Y N N Y 

80 
462.5 6A7, 606, 75, 42, N 8/ 2000 4 Y N N Y 

80 
'~ Fitted with inter-station noise suppression and variable selectivity controls. 
tSpecial "band-spreading" device incorporated . Also ed .gelit dial and " floating " tuning unit. 

PHILIPS RAOIOPLAYER-Philips Lamps (A / sia ) L td ., Sydney . 

6723 Con Uni 70 472,5 CF2, CK1 , CF2, Y 8/7500 4'~ Y N Y Y 
CB1, C F1 , CL4, CY2 

193 7 

19 gns. 
on app. 
28 gns. 
on app. 

on app . 

on app. 

on app . 

£31 / 10/ · 

12 gns. 

£28/ 15/ ­

£26/ 10/· 

£35/ 10/ · 

on app . 

24 gns. 

26 gns. 

26 gns. 
38 gns. 

42 gns. 

65 gns. 

27 gns. 
37 gns. 

38 gns. 

45 gns. 

37 gns. 

15 gns. 

21 gns. 

19 gns. 

23 gns. 

on app .t 
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PHILIPS RAOIOPLAYER-Continhed 

6604 Con AC 60 472.5 

6702 Con AC 70 472.5 

6603 Con AC 60 472.5 

6506 Man AC 58 462.5 

6620 Con Uni 58 462.5 

6510 Con Bat 58 462.5 

6713 Con Bat 70 472.5 

6608 Con AC 60 462.5 

6709 Con AC 70 462.5 

6501 Con AC 58 462.5 

6500 Con AC 58 462.5 

6736 Cmb AC 70 472.5 

6505 Man AC 58 472.5 

Valve T ypes 
U sed 

AK2, AF3, AB2, N 8/ 1500 
ABC1 , AL2, AZ3 

AF3, AK2, AF3, Y 12/ 750 
A82, AF7, E L5, 

AZ3 
AK2, AF3, A82, N 8/ 1500 

AF7, AL3, AZ3 
EK2, EF5, EBC3, N 5/ 1000 

EL2, AZ3 
CK1, CF2, C8C1, N 8/ 1000 

CL2, CY2 
KF3, KK2, KF3, Y 8/ PM 

K8C1 , KL4 
KF3, KK2, 2/ KF3, Y 8/ PM 

K8C1, 2/ KL4 
AK2, AF3, AB2, N 8/ 1000 

ABC1, AL2, EZ3 
EF5, EK2, EF5, Y 10/ 1000 

E84, EBC3, El..2, 
EZ3 

AK2, AF3, A8C1 , N 8/ 1000 
AL2, AZ3 

AK2, AF3, ABC1, N 8 / 1000 
AL2, AZ3 

AF3, AK2, AF3, Y 12/ 750 
AB2, AF7, EL5, 

AZ3 
AK2, AF3, A8C1, N 8/ 1500 

AL2, AZ3 

~ 
0 ~ 

0 8 
Q) 

§ g 
E-< UJ. 

4 '~ Y N 

2 N N 

3 Y N 

3 N N 

4'~ Y N 

2 N N 

3 Y N 

4'-' Y N 

2t N N 

y y 

y y 

y y 

N y 

N y 

N y 

N y 

y y 

y y 

N y 

N y 

y y 

N y 

~ 
0 

;!::q 2 
o -........ 0 
~~ ~ 
~ ~ P=l 

2/ 100 135 Auto 

2/ 100 135 Auto 

2'59 

Q) 

.s .. 
ll.t 

27 gns. 

38 gns.t 

31 gns.t 

15 gns. 

27 gns. 

29 gns. 

39 gns. 

27 gns. 

34 gns. 

19 gns. 

23 gns. 

52 gns.t 

16 gns. 

'~ Wave-change switch is concentric with tuning knob. tThese models equipped with "Audioscopic" reproduction . 
+This model features a 6~ inch square, etched glass, edgel it dial. 
Models 6723, 6702, 6603, 6713, and 6736 feature fully-floating R.F. Sub-chassis. Model 6603 uses pre-selector circuit 

instead of R.F. amplifying valve . 

S.T.C.- Standard T elephones and Ca bles (A/ sia ) L td. , Sydney . 

50178 Man AC 58 450 6A7, 606, 687, 42, N · 6/ 2000 2 N N N Y 15 gns~'-' 

5018C 

5018E 

5019C 

5019E 

5020C 

5020E 

5021C 

5021 E 

5022C 

5022E 

5023C 
5023E 

5024C 

5024E 

5025C 

Man 

Con 

Man 

Con 

Man 

Con 

Man 

Con 

Man 

Con 

Man 
Con 

Man 

Con 

Man 

AC 60 

AC 60 

AC 58 

AC 58 

Bat 58 

Bat 58 

Bat 70 

Bat 70 

AC 50 

AC 

Bat 
Bat 

Uni 

Uni 

Uni 

50 

50 
50 

58 

58 

60 

80S 
450 606, 6A7, 606, 687, Y 8/ 2500 4 Y Y N Y 

42, 80S 
450 606, 6A7, 606, 687, Y 8/ 2500 4 Y Y Y Y 

42, 80S 
450 6A7, 606, 687, 42, N 8/ 2500 3 Y N N Y 

80S 
450 6A7, 606, 687, 42, N 8/ 2500 3 Y N N Y 

80S 
175 iC4, 1C6, 1C4, 185, Y 8/ PM 4 Y N N Y 2,1 100 135 Auto 

. 104 
175 1C4, 1C6, 1C4, 185, Y 8/ PM 4 Y N N Y 2/ 100 135 Auto 

104 
450 1C4, 1C6, 2/ 1C4, Y 10/ PM 5 Y Y N Y 2/ 140 135 6 

185, 30, 19 
450 1C4, 1C6, 2/ 1C4, Y 10/ PM 5 Y Y N Y 2/ 140 135 6 

185, 30, 19 
450 6A7, 606, 687, 42, N 8/ 2500 4 Y Y N Y 

80S 
450 6A7, 606, 687, 42, N 

80S 
450 1 C6, 2/ 1 C4, 185, 104 N 
450 1 C6, 2/ 1 C4, 185, N 

104 
450 6A7, 606, 687, 43, N 

12Z3 

8/ 2500 4 Y Y N Y 

8/ PM 5 Y Y N Y 
8/ PM 5 Y Y N Y 

8/ 2500 3 Y Y N Y 

2/ 100 135 Auto 
2/ 100 135 Auto 

30 gns. 

33 gns.t 

21 gns. 

£24/ 13/ ':f:' 

27 gns. 

29 gns.§ 

37 gns. 

39 gns.\l 

24 gns. 

27 gns.' 

31 gns. 
33 gns! 

24 gns. 

450 6A7, 606, 687, 43 N 8/ 2500 3 Y Y N Y 26 gns.·' 
12Z3 

450 606, 6A7, 606, 687, Y 8/ 2500 4 Y Y Y Y 30 gns . 
43, 12Z3 (Continued Ove1·leaf .) 
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S.T.C.-Continued. 

5025E 

5026G 

50278 
50271 
5028H 

50298 

5030H 

Con 

Con 

Man 
Con 
Con 

Man 

Con 

Uni 

AC 

Bat 
Bat 
AC 

AC 

AC 

RADIO TRADE ANNUAL OF AUSTRALIA 

60 

SA 

48 
48 
58 

50 

50 

Valve Types 
Used 

... 
Q) 
0/) 

2 
w 

450 606, 6A7, 606, 687, Y 
43, 1223 

450 606, 6A7, 687S, 76, Y 
53, 2 / 6A3, 523 

450 1 C6, 1 C4, 1 85, 1 04 N 
450 1C6, 1C4, 185, 104 N 
450 6A7, 606, 687, 42, N 

80 

8 / 2500 

Spec. 

6/PM 
8/PM 
8/2000 

rn 
0 
b 
~ 
0 

0 

4 

4 

2 
2 
3 

... 
~ 
0 
0 

... <:,) 

~ ;a 
0 ~ 
0 H 

y y 

y y 

N N 
N N 
y N 

y y 

y y 

N y 
N y 
N y 

450 6A7, 606, 687, 42, N 6/ 2000 4 Y N N Y 
80 

450 6A7, 606, 687, 42, N 8 / 2000 4 Y N N Y 
80 

ci. 
~ 
0 

~~ 
0 '· 
><li 
<li~ 

2/1 00 
2/ 100 

135 
135 

6 
6 

1937 

Q) 

.s 
&; 

33 gns. 1 

on app. 

19 gns. 
24 gns. 
20 gns. 

18 gns.' 

23 gns. 

5032 Con Bat 58 175 1C4, 1C6, 1C4, 1K6, Y 8 / PM 5 Y N N Y 6/ 140 Vib Auto on app. 
104 

5033 Con Bat 70 450 1C4, 1C6, 2/ 1C4, Y 8/ PM 6 Y Y N Y 6/ 140 Vib Auto on app . 
1K6, 1K4, 19 

5034F Con Bat 68 175 34, 6A7, 34, 2/ 30, Y 8/ PM . 3 Y N N Y 6/120 135 6 on app. 
19 

'''Alternative cabinet as 5017A at £16 / 5/ -. tWith 10 inch speaker. and different cabinet as 5018F at 36 gns.; with 
dual speakers and different cabinet as 5018G at 42 gns.; also alternative cabinet as 5018J at 33 gns. tAiternative 
cabinet as 5019J at same price; different cabinet as 5019F at 26 gns. §Alternative cabinet as 5020J at same price; 
different cabinet as 5020F at 32 gns. 1']Aiternative cabinet as 5021J at same price; different cabinet as 5021 F at 
42 gns. 1 Aiternative cabinet as 5022J at same price; different cabinet as 5022F at 30 gns. " Alternative cabinet 
as 5023J at same price; different cabinet as 5023F at 36 gns. " Alternative cabinet as 5024J at same price; dif­
ferent cabinet as 5024F at 29 gns. 'Alternative cabinet as 5025J at same price; different cabinet as 5025F at 36 
gns. '' Alternative cabinet as 5029A at £19 / 10/-. 

STROMBERG-CARLSON-Stromberg-Carlson (A/sia) Ltd., Sydney. 

937 

937PR 

837U 

837PR 

777 

778 

677 

667 

637U 

6237 

6237PR 

617 

607 

567 

537 

507 

407 
07 
67 

Con 

Cmb 

Con 

Cmb 

Con 

Con 

Con 

Con 

Con 

Con 

Cmb 

Con 

Con 

Con 

Con 

Con 

Con 
Man• 
Man' 

AC 

AC 

AC 

AC 

Bat 

Bat 

Uni 

AC 

AC 

AC 

AC 

Bat 

Bat 

Uni 

AC 

Bat 

Bat 
AC 
Uni 

90 

90 

80 

80 

70 

70 

60 

68 

60 

60 

60 

60 

60 

58 

50 

58 

48 
50 
58 

268 606, 6A7, 2 / 6878, Y 
6C6, 6A6, 2/2A3, E23 

268 606, 6A7, 2/687S, Y 
6C6, 6A6, 2/2A3, E23 

268 606, 6A7, 2/6878, Y 
79, 2 / 42, E23 

268 606, 6A7, 2 / 687S, Y 
79, 2 / 42, E23 

392 1 C4, K K2, 2/ 1 C4, Y 
1 K6, 30, K001 

392 1 C4, K K2, 2 / 1 C4, Y 
1 K6, 30, K001 

392 CF2, CK1, CF2, Y 
CBC1 , CL2, CY2 

465 6A7, 606, EB4, 75, N 
42, E23 

392 606, 6A7, 606, 75, Y 
42. E23 

465 6A7, 606, EB4, 75, N 
42, E23 

465 6A7, 606, EB4, 75, N 
42, E23 

392 1 C4, K K2, 2/ 1 C4, Y 
185, 104 

392 1C4, KK2, 2 / 1C4, Y 
185, 104 

465 CK1, CF2, CBC1, N 
CL2, CY2 

465 6A7, 606, 75, 42, N 
80 ' 

175 1C4, KK2, 1C4, 185, Y 
104 

465 KK2, KF4, 185, 104 N 
465 6A7, 606, 75, 42, EZ3 N 
465 CK1, CF2, CBC1, N 

CL2, CY2 

8 / 1000t 4 

8 / 1000t 4 

8 / 1000t 4 

8/ 1000t 4 

8/ PM 5 

10/ PM 5 

10/ 1000 4 

10/ 1000 4 

10/ 1000 4 

8/10()0 4 

8/1000 4 

10/PM 4 

10/ PM 4 

8/1000 4 

8/1000 4 

8 / PM 4 

8/PM 4 
4/2500 4 
4/ PM 4 

Y'~ N Y Yt 

Y* N Y Yt 

Y ''' N Y Yt 

Y''' N Y Yt 

y y N y 

y y N y 

Y N N Y 

y y y y 

Y N N Y 

y y y y 

y y y y 

Y N N Y 

Y N N Y 

y y N y 

y y y y 

Y N N Y 

N Y N Y 
y y N y 
y y N y 

47 gns. 

68 gns. 

40 gns.§ 

61 gns. 

2 / 120 135 Auto 41 gns. 

2 / 120 135 Auto 44 gns. 

33 gns. 

26 gns. 

33 gns .1'] 

29 gns. 

49 gns. 

6/ 140 Vib Auto 43 gns. 

2 / 120 135 Auto 35 gns. 

25 gns. 

26 gns. 

2/ 120 135 Auto 29 gns.l 

2 / 120 135 Auto £27/ 16/ 6' 
19 gns. 
19 gns. 

(Cont.inttecl on Page 262.) 

i93 7 RAbto TRADE ANNUAL OF AUsTRALIA 

DEALERS ARE REGISTERING 
SENSATIONAL INCREASES IN 
S.T.C. SALES, AS KEEN BUYfRS 
RECOGNISE THE GREAT VALUE 
BUILT INTO THE 1937 MODELS. 

It's easy to see why shrewd Rad io buyers are swaying to 

S.T.C. First, there is the attractive range of cabinets, entirely 

new in design, of fine woods and beautifully finished . 

Second, there is the easy tuning dial. The clearest and 

most simple it is pj:lSS ible to design, incorporating t_he re­

locator for returning to the exact and proper tuning of 

each station in a spl it second. 

The chassis is of the most up-to-date. design with such fea­

tures as metal dust core transformer, automatic volume con· 

trol and trouble-proof power transformer. The famous S.T.C. 

fidelity speakers ore specially mode to secure the last ounce 

of faithful reproduction from the circuit. 

The prices ore right! S.T.C . is giving the public the utmost 

in value ar:d the public knows it! 

S.T.C. DISTRI_BUTORS 
New South Wales: Standard Telephones {A/sia) Ltd., 258-274 Botany Rd., Alexandria. (Newcastle and 
Northern Distrocts) : Martin de Launay Ltd., Cnr. King & Bolton Sts., Newcastle. (Riverine District) : Wagga 
Wireless Distributors, Fitxmourice St., Woggo . Victoria: Standard Telephones & Cables (A/ sic) Ltd. , 588 
Bou rke St., Melbourne ; Noyes Bros. (Melbourne) Ltd., 597-603 Lonsdale St., Melbourne. Queensland : 
Edgar V. Hudson Pty. Ltd., 284-286 Edward St., Brisbane. South Australia: Lenroc Ltd., 123-125 Flinder> 
St. Adelaide. West Australia : M. J. Bateman Ltd., Milligan St. , Perth . Tasmania : W . & G . Gender> 
Pty~ Ltd ., 53 Cameron St., Launceston and 69 Liverpool St., Hobart. New Zealand : Standard Telephones 
& Cables (A/sia) Ltd., 24-26 Ballance St. , Wellington. Also at Auckland and Chris tchurch. 

FOR TONE S.T.C. STANDS ALONE 

MODEL 
5018G 

A 6 va!ve worla­
wave receiver housed 
in a superb e.bony 
cabi net. Magic Tuna· 
graph and special 
new anti-glare dial 
are a feature. Cqm· 
pensoted dual speak· 
ers af special S.T.C 
type 

261 
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'"' <J) <J) 0 :;:a 
0 0 
P..w 

STROM BERG-CARLSON-Continued. 

Valve Types 
U sed 

57 Man ' AC 58 465 6A7, 606, 75, 42, EZ3 N 
46 Man Bat 48 465 KK2, KF4, 185, 104 N 

4/ 2500 
8 / PM 

4 
3 

~ 
0 ~ 

u 8 
<J) 

~ d 
0 <J) 

E-< rl.l 

y y N y 
N N N Y 2/ 120 135 Auto 

1937 

16 gns. 
19 gns. 

*Tone control is combined with selectivity variation control . tSpecial speaker fitted to the "Acoustical Labyrinth." 
:j:Special A.V.C . system using separate amplifier. §Upright Grand cabinet. Also _available in Console Grand cabinet 
at 42 gns. as model "837G." 1"] Upright Grand cabinet. Also available in Console Grand cabinet at 35 gns. as model 
"637G." Both of these models ' incorporate a "degenerated" output stage. ' Similar models to these, suitable for 
"Air-Cell" operation, are available to order. " These three models are housed in horizontal mantel type cabinets 
moulded of " Duperite." Four alternative colours are avail!! ble at no extra cost. 

TASMA--Thom and Smith, Ltd., Sydne y . 
415 Con Bat 70 458 1C4, 1C6, 2/ 1C4, Y 10/ PM 5 Y N N Y 2/ 120 135 

185, 2 / 19 
430 Con AC 58 458 EK2, 606, 75, EL3, N 8 /1 650 3 Y Y Y Y 

435 

440 

445 

450 

455 

460 
460 
465 

470 
475 

Con 

Con 

Con 

Con 

Con 

Man 
Con 
Con 

Con 
Con 

AC 

AC 

Uni 

Uni 

Uni 

c 
AC 
DC 

Bat 
Bat 

50 

7A 

58 

50 

60 

58 
58 
60 

48 
50 

80 
458 EK2, 606, 75, EL3, N 8/ 1650 5 Y Y Y Y 

458 

458 

458 

458 

458 
458 
458 

458 
458. 

80 
606, EK2, 687S, Y 

6A6, 2 / EL3, 80 
EK2, CF2, CBC1, N 

CL4, CY2 
EK2, CF2, CBC1, N 

CL4, CY2 
CF2, EK2, CF2, Y 

CBC1, CL4, CY2 
EK2, 606, 75, 42, 80 N 
EK2, 606, 75, 42, 80 N 
606, EK2, 606, 75, Y 

CL4, OZ4 
1C6, 1C4, 1K6, 104 N 
1 C4, 1 C6, 1 C4, 1 K6, Y 

104 

12,2500 

8 / 1650 

10/ PM 

10/ PM 

6/ 1650 
8 / 1650 

10/ PM 

8/ PM 
10/ PM 

5 

3 

5 

5 

3 
3 
5 

4 
5 

y N y y 

y y y y 

y y y y 

y N y y 

y y 
y y 
y N 

N y 
N y 
y y 

y y N y 
Y N N Y 

32V. Vib 

2/ 120 135 
6/ 120 Vib 

Auto 

4.5 
Auto 

480 Con Bat 50 458 1C4, 1C6, 1C4, 1K6, Y 8/ PM 5 Y N N Y 2/ 120 135 4.5 
104 

485 Con Bat 58 458 1C4, 1C6, 1C4, 1K6, Y 8/ PM 4 Y N N Y 6/ 120 Vib Auto 
104 

43 gns. 

23 gns. '-' 

28 gns.t 

40 gns.:j: 

25 gns.§ 

33 gns.\] 

38 gns. ' 

15 gns. 
19 gns. 
38 g_ns .-' 

26 gns.' 
38 gns.J 

34 gns.' 

33 gns.' 

''Also available as mantel at 19 gns. and combination at 43 gns. t Aiso available as mantel at 22 gns. and comb. 
at 46 gns. :j:Available as comb. at 56 gns. §Available as mantel at 22 gns . and comb. at 48 gns. \]Available as 
mantel at 27 gns. and comb. at 52 gns. ' Available as comb.at 56 gns. "Available as comb. at 52 gns. "Ava ilable as 
mantel at 22 gns. "Available as mantel at 32 gns. "Available as mantel at 28 gns. nAvailable as mantel at 29 gns. 
All " Tasma" power-operated models are fitted with a counterbalanced tuning drive and variable selectivity con­
trol as standard. All battery models are fitted with a special automatic dial lamp switch. 

VELCO-A. J . V eall P ty., Ltd., Melbou me. 

3658 Con Bat 58 175 1C4, 1A6, 1C4, 185, Y 8 / PM 
104 

• 
ZENITH--Zenith R a dio Co. L t d ., Sydney. 

F Con AC 50 465 AK2, AF3, ABC1 , 

2* 
2t 
3"' ' 

Con 
Con · 
Con 

Con 

AC 
AC 
AC 

Un i 

50 
50 
?A 

60 

AL3, AZ3 
465 6A 7, 606, 75, 42, 80 
465 6A7, 606, 75, 42, 80 
465 606, 6A7, 606, 75, 

42, 80 
465 CF2, CK1, CF2, 

CBC1, CL2, CY2 

N 

N 
N 
y 

y 

Con Bat 70 465 1 C4, 1 C6, 2 / 1 C4, Y 

6 '~ Man AC 50 
185, 8217, 8240 

465 AK2, AF3, ABC1, 
AL3, AZ3 

N 

8/2000 

8/ 2000 
8/ 2000 

10/ 2000 

8 / 7500 

8 / PM 

8/ 2000 

3 Y N N Y 2/ 110 135 Auto 

3 

4 
4 
4 

4 

4 

3 

N N 

y N 
y N 
v N 

y N 

y N 

N N 

N y 

N y 
y y 
y y 

N y 

N y 

y y 

2/ 100 135 4.5 

£25/ 10/ -

20 gns. 

£24/ 15/ ­
£27/ 15/­
£34/ 10/ -

£29/ 10/­

£37/ 10/ -

19 gns. 

':' zenith Rad io Company's models are designated by names instead of a nume r al-letter combination . The corre­
sponding names for the numeral designations used above are as follows : 1-" Explorer." 2-"Adventurer." 
3-" Ranger.'' 4-"Traveller.'' 5-" Ro a rne r," and 6-" Magic Sta r.'' 
tThis model is a de-luxe version of the "Adventurer" model. 
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VALVE CHARACTERISTICS 
I N the following pages will be found complete tabula· 

tions of the characteristics of the valve types in com­
common use during 1936-1937:-

It will be noted that all semi-obsolete types have been 
omitted from the lists, it being felt that no useful purpose 
would be served by their inclusion. Readers desirous of 
obtaining information on these older types are referred to 
previous editions of the "Radio Trade Annual" or to manu­
facturers' listings. 

Brands. 
The manufacturers of each type are designated by 

their. initials as follows :-
S.A . . . . . . . Standard American types, which are pro­

duced by Radiotron, Ken-Rad, National 
Union, Raytheon, Philips, Mullard and 
Osram. · 

In addition there are several "American" types which 
are produced exclusively by one or more of the above 
manufacturers. The make of these types is designated 
by the initial letter or portion of the brand, as follows:-

Rad. orR • .. 
N.U. or 1\1 ••• 
Ken. or K . . . 

Radiotron. 
National Union. 
Ken-Rae!. 

Thus, a valve manufactured by National Union and Ken­
Rae! only is designated as "K.N." "Raytheon" is an ex­
ception to this, and is designated by the lette1· "Y." 

Continental or English types, such as those manufactured 
by Philips. Mullarcl or Osram are designated by an abbre­
viation of the ·brand name, as follows: -

Phil. Philips. 
Mul. . . Mullard. 
Osr .. . Osram. 
Certain types which are common to both Philips and 

Mullard are designated "P.M." 

Bases and Socket Connections. 
A column headed "Base Type" .will be found in some 

of the type classifications in addition to the column headed 
"Symbol" or "Sym." 

Under the "base type" heading will be found the actual 
base designation such as:-

UX Standard American 4-pin. 
UY . . 5-pin. 
6 . . 6-pin. 
7(S) Small 7-pin. 
7 (L) , , Medium 7-pin. 
Eng. English Socket only. 
Spec. . . Special base. 
"P" Standard Philips side contact "P" base. 
"V" . . . . Small Philips side contact "V" base. 
Oct. . . . . Standard American octal base. 
Under the "Symbol" heading will be found the Ameri­

can R.M.A. socket index number. No corresponding illus­
trations are given; the information being presented for 
classification purposes only. This applies to' "American 
type" valves· only, except in the case of European types 
which are available with an American base. Where both 
"Base Type" and "Symbol" headings are proviclecl, the 
"Symbol" column is left blank for European valves; suffi­
cient information being provided by the "Base Type" 
column. 

Where a "Symbol" column only is proviclecl, the space 
will be filled by the "Base Type" abbreviation as given 
above. 

These changes have been made possible by the adoption 
of a new system of base contact identification. Instead 
ol' the sym hulk representation of the valve presented in 
prc,vium; years. wit.h a key to hl; followed out from the 
data tables, the lmse conne<.:Lion of information is now 
complete in itself, and no cross-referencing is necessary. 

Explanatory Notes Regarding Headings. 
The headings used for the remaining columns of the 

tabulated matter follow standard practice very closely, 
and are largely self-explanatory. 

The system of abbreviation used for some of the columns 
follows standard practice also, but recapitulation is in 
order so that there will be no confusion. 

Va 
Vsg 
Voa 
Vcg 

Voltage Ratings. 
anode or plate voltage. 
screen or auxiliary grid voltage. 
oscillator anode voltage. 
control grid voltage of bias. The abbrevia­
tion "neg." means that the voltage is nega-
tive with relation to the cathode (in the 
case of an indirectly heated valve); the 
negative side of the filament (in the case 
of a battery operated (D.C.) valve) or 
the mid-point of the filament (in the case 
of directly-heated A. C. valves) . 

Current Ratings. 
I a anode or plate current. 
lsg screen or auxiliary grid current. 
I oa oscillator anode current. 
The subscript "mA" indicates that the respective quan­

tities are expressed in milli-amperes. 

Other Headings. 
Mutual conductance (mut. cond.) or slope is given in 

micromhos. Those who prefer the "millamperes per volt" 
expression may obtain it by shifting the decimal point 

·three places to the left (e.g. 200 micromhos is equal to 
mA/V.). 

Plate resistance (or impedance) is given in ohms except 
where specified as being in megohms. 

The load resistance figures given for power valves and 
in the "special application" section are in each case the 
optimum value specified by the tube manufacturer. 

Power output is given in watts in each case as the num­
ber of valves with outputs in excess of one watt consiclel·­
ably outnumbers those with outputs of under a watt. 

Type of Bias. This column only appears in the output 
valve classifications and is inserted in the interests of valve 
life. It is fairly well recognised to-clay that there is a 
maximum value of resistance which can be safely used be­
tween the grid and cathode of any valve . In the case of 
intermediate amplifier stage valves the value of this resist­
ance is usually of the order of megohms and is, in most 
cases, somewhat in excess of that which is likely to be 
employed in practice. For power valves, however, the 
position is somewhat different and the maximum permis­
sible value of resistance us usually les~ than most of us 
would like to use. This maximum value varies with the 
biassing system used and is invariably higher for self­
biassed valves. The letters "S" and "F" in the type of 
bias column indicate whether the maximum value of re­
sistance (given in megohms in the last column) is for 
"self" or "fixed" bias. 

An additional reason for this column will be found in 
the many push-pull output combinations listed, and here it 
will be seen that the maximum power output obtainable 
from a pair of valves is largely dependent on the type of 
bias which is used. 

It should be noted that "fixed" bias can only be obtained 
from a separate bias source such as a battery or separate 
power supply. So-called "bleed" bias systems, where bias 
is obtained from the voltage drop across a resistor in the 
"B" return lead of a radio reeeiver (and is therefore 
largely a function of the plate eun·eut drawn by the powpr 
valve itseH) are really "semi-fixed" biassing systems, and. 

(Continued on Page 266.) 
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rfte way fo ... 

BLAZING a trail of Better 

Radio, Philips have 

pioneered almost . every outstand­

ing advance in technique relating 

to thermionic valves. 

Over 120,000,000 Philips Valves 

have been sold throughout the world­

bringing better, more enjoyable radio to 

millions of listeners everywhere. 

To-day, with these achievements behind the 

production of modern Philips Valves, de­

velopment still proceeds apace-you can 

look with confidence to Philips research 

for Better Radio. 

PH L 
MADE BY THE MAKERS 

lli~!IDTI® 

PSVALVES 
OF PHILIPS LAMPS AND RADIO 
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VALVE CHARACTERISTICS (Continued.) 

under these circumstances , a grid r esistance value about 
mid-way between the limits tabulated may be used with 
safety. 

Variable-mu valves are rated with two alternative values 
of negative grid bias, one beneath the other. The value 
given in the same line as the remainder of the character­
istics is the minimum value, and is that recommended for 
normal operation. The mutual conductance figure given in 
the. next column is the maximum obtainable from the 
valve under the conditions listed . 

Immediately below the "normal" bias rating is given the 
bias rating for effective cut-off, and the mutual conductance 
at that bias figure (assuming all other voltages remain the 
same) is given alongside. 

Suppressor Connection. In all valve types where a 
separate supressor grid connection is brought out it is as­
sumed that this is connected to the cathode at the socket. 

The "cathode type" (cat h. type) column merely indicates 
whether a valve is directly or indirectly heated; the abbre­
viations used being "dir." and "ind." respectively. 

Any other points in connection with the h eadings are 
dealt with in the form of foot-notes under the various 
classifications. 

'' V ARIABLE-MU" R. F. TETRO DES AND PENTODES 

S.A. 

K.N. 
K.R.­

M.O. 

Type 

34 

1A4 

1D5G 
1C4 

1C4 

Mul. VP2 

Phil . KF2 

I P.M. KF3 

Osr. VS24 

S.A. 

Mul. VP4 

Phil. E447 

P.M. AF2 

" 
AF3 

Description 

]{.J.'. pcntodc 

it.!<'. t.ctrodc 
" short- base " 

i:lim. to 1A4 
H •. l<'. pento<le 

" short-base " 
" Econorny " rating 

1{ •. 1<'. pcntodc 

" " "short- h:t.se " 

" " ''long-base'' 
" ,, 
" short-base " 

II I Filament I C th Ia I V Mutual Plate 
Base Symb.

1

--V. ~--A. t~pe. Va I Vsg uL-\ n~i 11~~ · Cond. resist. 
/' 1nhos 1negohn1s -u:1 4-M- :!.o-~=~-1:;:; · ~;7..; 2.8 ~ ~~~-~~-~- 1;0~- --(:--

:l:l .. :; 1.> 
UX 4-K :2.0 O.Oii <ln . lHO U7.:; 2.:3 0.7 :3.0 70 :1 0.75 

J 5.0 J;) 

oct. ;;.g :l.O 0.06 ctir. 180 67.5 2.3 0.7 3.0 700 0.75 
UX 4-2\f :2.0 0.12 dir. · 1:3,; 07.5 2.5 :_l.D zero JOOO 0.8 

li 

li 

ux 
(j 

7 (L) 

7 (L) 

7 (L) 

p 

6-F 

:!.0 

:!.0 

:! .0 

2,{) 

2.0 

2 .. 5 

4.0 

4.0 

4.0 

4.0 

Hi.O 4 
0.1:2 J 35 30,1)':' ().();) 0.2.) ZCI'O 

]().() 

0.:2t dir. 

0.2t dil'. 

0.05 clir. 

J ;)II ];)() :l.7 l.O 0.5 
lli.O 

150 130 3.7 l.O 0.5 
16.0 

135 1:35 2.0 0.6 zero 

0.15 

1.0 

l.l 

1.1 

l.l 

0 .65 

15.0 
dir . 150 7;:J 4.4 0.3 

ind. 250 100 8.2 2.0 

incl. 200 100 4.5 l .8 

ind. 250 100 4.:) 1.8 

iml. 260 100 4.26 1.5 

ind . 250 100 8.0 2.13 

(jl)(l :l .f>-l 
4 

1700 0.5 
5 

1700 - 0.5 
5 

650 1.3 
2 

1500 
16 

1600 
10 

2000 
10 

2000 
i) 

2500 
5 

1800 

0.8 

l.O 

1.0 

1.4 

1.2 

Osr. VMP4G Catkin H..l<'. pent. 
" short-base "· 

Eng. 4.0 1.0 iml. 2:30 100 8.0 J3 .0 

zero 
9 .0 
3.0 

40.0 
2.0 

35.0 
2.0 

3<i.O 
2.0 

20.0 
3.0 

4::i.O 
2.0 

:?0.0 
1.0 

JO .O 
;) .0 

50.0 
:Lo 

4:2 .;) 
3.0 

40.0 
3.0 

42. 6 
il.O 

1ci.O 
:>.0 

35.0 
3.0 
:l.O 

20.0 

:!700 
J0 

:l(jOO 
:30 

1700 
" 

VMS4 Catkin lt.F. pout . l.lY .J..O 

P.M. EF5 

78 

6D6 

.6K7 

6L7 

6F7 

K.N.R. 6S7G 
P.M. CF2 

Osr. VDS 

H.!<'. pcutocle l' (i.:3 

G-1•' 

(j ll -1<' 0.3 

Metal H . .b'. pent.** oet. 7-R (j,3 

Penta()'rid Mixer** or: t. 7-T 6.3 
as ;mplifier tt 

Pentode section 7(:->) 7-E 6.8 
as R .F. amplifier 

Sim. to 6Dll oct. 7-H 6.3 
Univ. R.F. pentacle P lil.O 

" short base " 
Univ. R.l''. pentacle UY Hi.O 

1.0 

0 •) 
.~ 

0 .:3 

0.3 

0.3 

0.3 

0.3 

0.16 
0 ·.> 

0.:26 

ind . ~00 ~~~ lO.O :l.O 

ind. :lGO 100 8.0 :l .:> 

in d. :l;iO 100 7. 0 1.7 

ind. :2.30 100 8.2 :!.0 

ind. :2;:J0 100 7.0 l. 7 

ind. 250 lOO ;i.:3 6.6 

ind. :260 100 6.5 1.5 

ind. 260 100 8.0 2.:2 
ind. :2;30 100 ±.3 1.3 

incl. :!00 SO lf\.0 1.0 
I -~ 

1.0 
30.0 

1450 
· ) 

1600 
10 

1450 
2 

llOO 
i5 

llOO 
10 

1600 
:2:200 

;) 

2400 
13 

I'' 

0.8 

0.8 

0.8 

0.8 

0.85 

0.8 
l.O 

Amp. 
factor 

360 

525 

!526 
HOO 

900 

900 

850 

UHO 

:2000 

:woo 

2200 

:woo 

llUO 

1280 

[l(j() 

880 

000 

·. l:l80 
:22oo 

* 0/.;) volts through I.:JO. OOO ohm dl'upping resistor . 
tt Control voltage applied to G1 and G3. 

t Originally rated at 0.18 nmpere. *':' _-\J~o in " G " ttnd " l\lG " type~. 

f 
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Raytheon is going to the front line with rapid 

strokes, from everywhere dealers are report­

ing greatly increased sales. To the retailer 

Raytheon offers the umque but obvious 

advantage of 4 pillar construction. Raytheon 

is backed by forceful advertising by practical 

sales helps. 

Swim with the nsmg tide-stock and sell 

Raytheon-use Raytheon for all service re­

placements-tell your customers the story of 

4 pillar support of the vital elements (and 

don't forget to impress that only Raytheon 

has it). It's a certain way to increase your 

business, get extra profits per sale and a 

guarantee of repeat orders all the titnc. 

OF· AUSTRALIA 267' 

RAYTHEO.N 
SALES ARE 
SOARING! 

RAYTHEON DISTRIBUTORS. 

Complete Stocks are always available from the 

following:-

NEW SOUTH WALES: Standard Telephones and 
Cables (A/asia) Ltd., 258-274 Botany Road, Alex· 
and ria. 

VICTORIA: Noyes Bros. (Melbourne) Ltd., 597-603 
Lonsdale St., Melbourne. 

QUEENSLAND: Trackson Bros. Pty. Ltd., 157-9 

Elizabeth Street, Brisbane. 

SOUTH AUSTRALIA: D. Harris & Co., 140 Rundle 
Street,' Adelaide. 

WESTERN AUSTRALIA: M. J. Bateman Ltd., 
Milligan Street, Perth. 

RAYTHEON 
4--PILLAR VALVES 
Glass All Metal G Series 
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CONVERTER AND MIXER VALVES 

---.-~-----·------~--~lament - Cath II ~~ - -:-~~~--Conv. - Plate- ;~:~-~::.~;~T~eak 
Make Type Application Symb. --------- type. Va Vsg Voa \ g cond. res. cath. leak-ohms• osc. 

_ V. A. m. · neg. 11 mho> megs. mA. & mA. input* 
-----------·----------------~---

S.A. 1A6 Pen . B / C. 6-L :!.0 0.06 dlr. 135 u7.ii I 13ii :2.:3 3.0 275 0.4 5.9 60,000 13.0 
- 22 .6 4 0 .2 

1C6 Pen. A/ W ti-L :l.U 0.12 dir. 1:3ii l\7.5 13iit :!.6 3.0 300 0.55 G.9 :30,000 13.0 

" 
K.N. 
K.N. 
P.M. 

S.A. 

Osr. 

Phil. 

P.M. 

Phil. 

P.M. 
S.A. 

1C7G 
1D7G 
KK2 

2A7 

MX40 

X41 

AK1 

AK2 

EK1 

EK2 
6A7 

6A8 

6L7 

see note (A) 14.0 4 0.2 
B / C. only 2.0 O~:l I dir. 1a.:; ±:'i 135:/; L.25 zero 3.5 30,000 

9.0 0.12 
Silu. to lC6 7-Z 2.0 0. l2 dir. 13:) 67.5 135t 2.6 3.0 300 0.55 5.9 50,000 
Sim. to 1A6 7-Z 2.0 0.06 clir. 1:13 67.5 135 2.3 3.0 275 0.4 5.9 50,000 
Oct. ]~/C. M7 2.0 0.13 dir . 13.) 4.) 1:3:) :!.L zero :!70 2.5 3.5 50,000 

Sf \ 'V. only 

Pen. Aj W. 
see llot.e (,\) 
Hept'. A/ W. 
see note (A) 
'l'l'io,le / HPxud<>. 

A; W. 
Oet. r\jW. 
sec uote (A). 
Oct. A/W. 
see note c~) 
Oct. A/ W. 
see note (A) 
Oct. AjW. 
Pen. A /W. 

l' 1:!.0 2 · 0 .1:l 

7-C 

.M7 

7-C 

8-A 

7-T 

2.0 0.13 ,]ir. 13ii uO 1:Jii 2.3 1.5 275 1.7 4.3 50,000 

4.0 

' .J- .0 

4.0 

+.0 

u.:l 

6.3 
(;,3 

(;,3 

u.:J 

0.8 

I.( I 

J •) 

O.l i.j 

0.63 

0.3 

0 ·> 
. ~ 

0.:3 

o.:l 

u.:~ 

.iml. 

iml. 

in<L 

ind. 

iml. 

ind . 
ind. 

ind. 

incl. 

:!UU 

:!:)() 

:250 

250 

250 
250 

:liiO 

:!50 

LOO 

oo 

70 

70 

70 

70 

50 
100 

100 

1:JO 

150 

lOIJ 

70 

\JO 

70 

+.0 

1.6 

2.0 

l.6 

" -~.u 

4.0 

4.0 

:3.0 
-loii.O 

3.0 
30.0 
Lo 

J.:j 
20.0 

1.5 
1(;.0 

1.5 
20.0 

2.0 
3.0 

45.0 
3.0 

45.0 

:)20 
2 

500 
i.5 
:350 

, 600 
2 

600 

(j()() 

2 
350 
520 

2 

0.36 

0.5 

2.0 

1.5 

1.6 

1..3 

2.0 
0.36 

9.7 
0.08 

50,000 
0.7 

5.85 50,000 

7.0 

ii.4 

7.2 

5.4 

4.3 
9.7 

0.15 
50,000 

O.l:J 
50,000 

0.19 
30,ooo 

0.19 
50,000 

0.19 
50,000 
50,000 

0.7 
:300 0.36 10.5 50,000 

2 
350 LU 

0.5 
11.6 50,000 

8.5 

13.0 
13.0 

6.0 

50.0 

10.0 

10.0 

12.0 

12.0 

12.0 

50.0 

35.0 
see note (A) 
Met. Pen. A/ W. 
see note (A) 
Pen. mixer 
(Sep. osc.) 
Triode/ pentode 

6.0 
45.0 
10.0 
35.0 
10.0 
40.0 

i'i 
300 

- 15v.+ 
18 .0 

(min.) 
7.0** " 

6F7 

6D6 l'ent. mixer 
(Sep. osc.) 

7-E 6.3 0.:3 

6-F G.3 0.3 

iml. lOU LOO 100 2..! 

iml. 230 lO:.J 

K.N.R. 6D8G Sim. to GAS 
Oct. A/W. 

8-A 
1' 

6.3 
13.0 

0.15 
0.2 

in'l. 
in d . 

250 
250 

100 
70 

2GOi" 
70 

4.5 
J.(j 

3.0 
l.G 

20.0 
3.0 

30.0 
1.5 

500 
600 P.M. CK1 

Osr. X30/ 
X32 
X31 

see note (A) 
Univ. heptodeo 

A; W. 
Univ. triode/ 

hexode A;W. 

13.0 

1:3 .0 

o.:l 

0.3 

in d . 250 80 150 

incl. :!00 70 100 

~ P<lak voltage developed by osc. sectioa of ponta6rid or injection voltage req uircd for mixer . 
T Applied through 20,000 ohm dropping resistor. · 
rf; Applied through 50,000 ohm dropping resi~tor. 
+ neg. bias applied to G3 through a 50,000 ohm re~istur. 
**·External coupling means must be .. proYided. GAS and IJL7 alsu in ' · G " <mel " 1\IG " types. 
(A) Application of .\.V.C. not recommended on short waves. 

2 
750 

20 
550 

INDEPENDANT DIODE DETECTORS 

:l.O 

0.32 
].;'5 

5.8 100,000 

11.0 
().0 

\l.1 

7.13 

0.15 

50,000 
50,000 

0.19 
50,000 

0.15 
50,000 

0 .15 

7.0** 

13.0 
12.0 

10.0 

10.0 

~------------,-------------,~--.-------;--------------.---------------------------- -- -· 

Filament 
Make Type Description Base Symbol ~~--r--~~ 

V. A. 

Cathode 
Type 

Max. 
applied 
volts 

Max. 
D.C. 

Output 

Load 
res . (ave.) 

MO 
--~~-----1 ---~-1--~-1----~- ---~1-----------.-----------

Philips 
P.M. 

, 
Osram 
S.A. 

KB2 Duo-diode \ ' :!.0 0.95 iml. 126 (1:') 
AB2 V .J-.0 0.66 ind. :!00 (]>) 
EB4 , P CU O.:l intl . :200 (P) 
CB1 Universal D.D. V 13.0 0 ·> ind. 200 (P) 
D41 Duo-diode Eng. 4.0 0.:1 ind. 25 (r.m.s.) 

__ 6_H_6 ____ l\_ie_t_a_l _D_._D_._*~~-- octal ___ 7..:.~ ____ G.3 ___ ~_1)_0__ ind_. _ _ }00 (r.m .R. ) 

*also in "G " and " MG " ty]Jes . 

0.5 mA 
0.8 mA 
0.8 mA 
0.8 mA 
0.13 rnA 
:2.0 mA 

0.5 
0.5 
0 .:) 
0.5 
0.26 
0.5 
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DIODE-''fRIODES AND PENTODES 
-

' 
I Filament Mutual Plate 

Cath. 
pe Description Base Symb. ------- type Va Vsg Make Ty 

Ia Isg Vcg 
rnA rnA neg 

Cond. 
mhos 

resist. 
ohms 

Amp. I 
factor 

S.A. 

K.N. 
K.N. 
K 
K.R.-

M.O. 
P.M. 
Mul. 
Mul. 
Phil. 

P.'M. 
Osr. 
P.M. 

" S.A. 

S.A. 

K. 
P.M. 

Make 

---
Osram 

" S.A. 
K.N. 
Rad. 

" Mul. 

" Phil. 
P.M. 
Osram 

" S.A. 

" Phil. 

" Mul. 

" Osram 

" S.A. 
, 
, 
, 
, 

K.N.H. 
Ken. 
Osram 

, 
P.M. 

-
1B5 I 

5S 
G 

2 
1H6 
1F6 
1F7 G 

1 
2 
4 

4 

1K6 
KBC 
TDD 
TDD 
E45 
E44 
ABC 
MH 
EBC 
EBF 
85 
75 
6B7 
6B7 

4N 
1 

D4 
3 
1 

s 

6R7 
6Q7 
6B8 
6T7 
6V7 
CBC 

G 
G 
1 

--------- --

Duo-diode-t.riode t 
Sim. to 1Bii 
D.D. Pentodo 
Sim. to 1F6 

D.D. Pontode j· 

Als~ KBbl .!.t 
old I 

Dtw-rliorle t-riod,; 

" ,, " 
Single D.-teh:ode 
Duo-diode-triode 
Dtto-cliode -triode 

n:D.-p~-~t.orlc 
.. 

Uno-diode-triode 
D.D.-hi-mu triorlo 
D.D.-pentodo 
6B7 with extended 

grid control 
Metal D.D. -triocl" * 
Metal D.D.-triod<> * 
Rin1 . to 6B7 * 
Sim. to 6Q7 
Sim. to 8:i 
Univ. D .D.-triotle 

v. A. 
--- ---,- ----

li 6-M 2.0 (1.06 
oct. 7-AA 2.0 0.06 

6 6-W 2.0 0.06 
oct.. I 7-AD 2.0 0.06 

6 - 2.0 0.12 
I' - ~.II 0.1 
li - :l.O 0.1 

7 (L) -- 4.0 I . ~ 

7 (L) --- -1-.0 I., 

li -- .J-.0 1.1 ,. -· 4.0 ll,t\;i 
7 .J. .O l.ll 
I' -··· fi . :~ 0.2 ,. -- ii.H 0.:1 
li li -G 6.:1 0.:3 
li ().(} t\.:{ I IJ .:l 

7 (~) 7-D G.:1 11.:3 
7 (N) 7 -I> lU !Ul 

- ----

net. 7-V ().;{ o.:l 
oct. 7-\' IU o.:l 
oct. il-E ().:l 0.3 
oct. 7-V 6.3 0.15 
oct. 7-V 6.3 0.3 
p - 13.0 0.2 

-------------

die. 13;) - 0.8 -
dir. 135 - 0.8 -
dir. 180 67.5 2.0 0.6 
clir. 180 67.5 2.0 0.6 

dir. 135 67.5 1.8 0.7 
,[ir. J3;) - 2.5 -
clir. l:iO -- 2.5 -
in d. :.lOO -·- 3.:) -
ind. :!.)0 --- =~.5 -
incl. I 250 110 4.8 1.6 
inrl. 

I 
:!i)O -- 4.0 -

in d. 200 - 3.0 --
ind. 250 ---- 5 .0 --
incl. :l30 12.~ 9.0 2.3 
inrl. :!:JO - 8.0 -
ind . :liiO -- 0.8 --
ind. :lGO 126 9.0 2.3 
ind. ~fiO 100 6.0 l.5 
-- -- - - --

iml. :l60 - - 9.5 -
in d. :!:)0 -·-- J.l -

in d. 250 125 10.0 2.3 
ind. 2.50 - 0.9 -
incl. :l50 - 8.0 --
ind. 200 - 4.0 -

/' 
-------

3.0 .~75 
3.0 ;)75 
1.5 I 650 
1.5 6.50 

0 800 
4.3 1000 
5.5 1400 
3.ri :lOOO 
3.3 1600 
2.3 aooo 
7.0 2000 
3.0 2200 
5 ,!) 2000 
3.0 ]]25 

20.0 llOO 
2.0 L100 
3.0 1125 
3.0 llOO 

35.0 10 
9.0 1900 
:HI 1200 
3.0 1325 
3.0 1000 

20.0 1100 
5.0 2000 

35,000 
35,000 
11\ID 
1MD 

1.25MD 
16,000 
12,000 
1il,OOO 
Hl,OOO 

:l.5MO 
13,500 
18,200 ' 
L5,000 

0.65MO 
7,500 

01,000 
0.65MO 
0.851\W 

-
il,!'lOil 

iix,OOO 
o.6nm 
llii,OOO 

7,.500 
15,000 

:lO 
20 

650 
650 

1000 
l{i 

Hi.fi 
;~() 

30 
100() 

27 
4-0 
30 

no 
8.3 

100 
730 
900 

lil 
70 

soo 
ll5 
s .:l 

:w 

* also in " G" and "MG" types. 4' diodes are at. ea~h end of filament so that action of one is dehtyecl ahout 1 .0 volt.. 
,\11 r·haracteristics are for n.mplificr sections only a.nrl 1'1\t.ings are, in most eases, tho 1111\Ximnms. 

Type 

----
H11 
L11 

30 
1H4G 
1K4 
1K6 

PM1HL 
PM2DX 
B217 
KC3 
HL2 
L21 

56 
53 

E424 
AC2 
164V 
354V 
MH4 
MHL4 

76 
6A6 
6C5 
6F5 
6C6 
6L5G 
6C8G 
DH 
H30 
CC1 

AMPLIFIER TRIODES 
I 

I Filament Cathode Vcg Ia 
Mutual 

Application Uase Symbol -----~ type Va 
I mA Cond. 

v. A. 
neg 

." mhos 
----- -------

midget spec. - 1.0 ' 0.1 dir . 60 2.0 0.6 500 
midget spec. - 1.0 0.1 dir. 60 7.5 1.3 400 
gen. pueposc ux 4-D 2.0 0.06 dir. 180 13.5 3.1 noo 
Sim. to 30 oct. 5-S 2.0 0.06 dir. 180 13.5 3.1 900 
as triode clrin•r ux - 2.0 0.12 dir. 135 4.5 3.5 1400 

" " " 
ux - 2.0 0.12 dir. 135 4.5 2.0 900 

ge-n. purpose ux 4-D 2.0 0.1 dir. 150 3.0 2.0 1400 

" I ux 4-D 2.0 11.1 dir. 150 4.5 4.0 1500 

" 
ux 4-D 2.0 0.1 dir . 150 4.0 4.0 1300 

special driver r p 2.0 0.21 dir. 135 2.8 3.0 2500 
gen. purpose ux 4-D 2.0 0.1 dir. 150 3.0 2.0 1500 

" 
ux 

I 
±-D 2.0 0.1 dir. 150 6.0 2.2 1800 

as d~iver 
UY 5-A 2.5 1.0 incl. 250 13.5 5.0 1460 

7 7-B 2, ,; 2.0 in d. 294 6.0 7.0 3200 
gen . purpose UY :3-A 4.0 1.0 ind. 200 6.0 6.0 1800 

" 
p p 4.0 0.55 in d. 250 5.5 6.0 2500 

" 
UY ;i-A 4.0 1.0 ind . 200 8.5 8.5 3300 

" 
UY 5-A 4.0 1.0 ind . 200 4.0· 4.0 3500 

'-' UY 5-A -lo .O 1.0 incl . 200 3.0 4.5 3600 
" 
" 

UY fi-A ±.0 1.0 ind . 200 6.0 8.0 2500 
gen. purpose UY 5-A (J .3 0.:3 incl. 250 13.5 5.0 1450 
as driver 7 7-B 6.3 0.8 in d . 294 6.0 7.0 3200 
metal G.P~ ** octal 6-Q 6.3 0.3 ind. 2:30 8.0 8.0 2000 
metal hi-mn ** oct~tl .5-M 6.3 0.3 ind. 250 2.0 0.9 1500 
as triode 6 6-F 6.3 0.3 in d. 250 8.0 6.5 1900 
gen. purpose oct. 6-Q 6.3 0.15 in d. 250 9.0 8.0 1900 
twin-triode oct. 8-G 6.3 0.3 in d. 250 4.5 3.1 1450 
universal y 5-A 16.0 0.25 ind. 200 3.0 6.0 3700 

" 
y :3-A 13.0 0 .3 in d. 250 1.7 5.5 6000 

" 
p p 13.0 0.2 in d . 200 3.7 4.6 3000 

* Osram MH4 is also available in " Catkin " type with id!'ntical chara.cteristies. 
** also in " G " a.nd "MG" types. 

t_ One section only. This valve is designed especially for usc as a. phase-inverter , 

Plate Amp. resistance factor ohms 

w,ooo -~-1:;;----
12,500 ;) 
10,300 0.3 
10,300 I 9.3 
10,700 15 
16,500 15 
20,000 28 
12,000 18 
13,000 17 
12,000 30 
18,000 27 

8,900 16 
9,500 13.8 

11,000 35 
13,000 24 
12,000 30 

4,850 16 
10,000 35 
11,100 40 
8,000 20 
9,500 13.8 

11,000 35 
10,000 20 
66,000 100 
10,500 20 

9,000 17 
I 26,000 38'/' 

I 
10,800 40 
13,300 so 
18,000 50 
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OUTPUT TRIODE.S-Class "A~~ and "AB ~~ 

I 1 Max.
1 Sym- Filament Cath. Ia Vcg Type Mut. Amp. Opt. Power T?tal grid 

Make __ \ Type Class of Service bol ---~-- type Va m.-\. neg bias Cond. fact. load Output d,~st. res. 
1 V. A. 11 mhos ohm• W. 0 megs. 

------:------------------- ----- ----~--- ---

S.A. 31 
Mul. PM2A. 

S.A. 45 

Osr. 

" Mul. 

" 
I 
Phil. 

S.A. 

46 
49 
2A3 

PX4 
PX25 
PX25A 

DA30 
AC044 
D0 /26 
E406N 

42 

6F6 

K:N.v. s.A3 
K 6B4G 
K.N. 6N6G 
K.N. 6E6 

K.N.Y. 6B5 

I Ch:':qs "/' " 

2 tubes" AB" (I) 

I as t~iode cl~i,·er * 

I * ·c·hs~ " A," 

" " 2 t.nbos " A " (2) 
,. 

CIHss "...._'\." 

2 tubosSow loar1 (:1) 
Class " A " 

as ' triod~· driver 
(G2 t.o plate)* 
2 tubes as triodes 
Class " AB" (4) 
as triode driver* 
2 tubes "AB" (·i-) 

(as t.riodPs) 
Class "A" (5) 
Sim. to 6A3 
Sim. to 6B5 
1\vin 'Trio<le " .A " 

Twin Tri()de (int. 
direct coupled) (G) 

4-D 
l-D 
-!-D 

,).C 
,,.c 
-! .. [) 

4-D 
4-D 
'~-D 

4-D 
4-D 
4-D 
p 

6-B 

7-S 

4-D 
5-S 
7-\Y 
7-H 

6-D 

:2.0 
2.0 
~.-5 

:2. ;) 

2.0 
:2.;"5 

4 .0 
-i .O 
4.0 

4.0 
4.0 
4.0 
4.0 

6.3 

6.3 

,. 
6.3 
6.3 
6.3 
().:1 

6.:! 

O.I:l 
0.2 
1.3 

1.76 
0.1:2 
2. :) 

1.0 
2.0 
:?.0 

:2.0 
l.O 
2.0 
1.0 

0.7 

.. 
0.7 

1.0 
LO 
0.8 
O.ll 

0.8 

rlir . 
dir. 
rlir. 

<1ir. 
clir·. 
dir. 

rlir. 
clir. 
dir. 

dir. 
rlir. 
<lir. 
dir. 

incl. 

" incl. 

,. 
dir . 
clir. 
incl. 
ind. 

incl. 

B.> 
LiO 
2·30 
:!7.;:; 
27.3 
:?iiO 
lil:i 
:2?;() 

:100 
:300 
:2 ;)0 
400 
-!00 
300 
440 
iiOO 
:!00 
400 
2ii0 

:2;30 

3.~0 
3.50 
(-12) 
:130 
330 
250 
250 

(6B6) 
:2;)() 

8 .0 
6.0 

3-!.0 

22.0 
(1.0 

60.0 

@.0 
80.0 
48.0 
fl:L3 
()j ,;j 

;)0.0 

fi!).O 
:30.0 
62 ,;) 
-!8.0 

31.0 

60.0 
60.0 

31j,(} 

tot.. 
;)],0 

!l.ll 

22 .. ) 
7.0 

;)0.0 
fi8.0 

77GO 
33.0 
:20.0 
4:).0 

fi2.0 
G2.0 
3-i.O 
:li.O 

100.0 
7•>.0 

117.0 
134.0 

:3:2 .0 
!J:?.O 
22.0 

2fJ.O 

38.0 
7:100 
(42) 
:38.0 
7300 
45.0 
4;3.0 

27 .. ) 

F 
s 

co ., 

!1:2.> 
:~MlO 
?.li.~ 

2350 
ll2 ;"i 
,;:,?;;o 

()000 
8000 
ti\10(1 

:~8.i0 

:non 
!i:l(JO 
:).100 

2HOO 

:!700 

5250 
5260 

1700 
erv:h 
2-1-00 

:LS 
12.5 

3 .. ) 

;),(i 

4 .7 
4.:! 

-!.0 

:L> 
6.0 

u.o 

11.2 

4.2 
4.:2 

G.O 
Nwh 

·i8.0 

7000 
7000 
3900 
3200 
';000 

13000 
22000 

2ti00 

3000 
:moo 
:!:200 
3200 
4;)(10 

2800 
6000 
2300 
4000 
:\;)()() 

10000 
(min) 
8000 
8000 
(42) 
1)000 

10000 
:2;300 
:2600 

O.JSii 
O.L> 
1.6 

18.0 
12.0 

1.0 
0.1;; 
:J.:) 

].).0 

10.0 
~. f) 
;)_ ;) 

8.0 
ii.O 

:3:2.0 
10.0 
Li 
7J) 
J.(j 

l.O 
av'r'ge 
18.0 
13.0 

(4:2) 
18 .0 
14 .0 

3.:2 
:u 

14000 l l.!i 
J' .P I tot . 
7000 •i.2 

ii.O 
;) .0 ' 

2.;) 

.i .O 

•i .O 

;)_(I 

i\.0 
:'i.O 

7.0 
7.0 

*Screen or ~o. 2 grid ronncctec1 c1ire~ t to platP. Load ra.t.ing given is lor· •lrivl'l' sH·vie<• . For output usc ]l,df Ya.lnc st.atNl. 

t Impedance or Transformer coupling recommcn<led. 

0.1 
O.l 
1.0 
(A) 
(A) 
1.0 
l.O 
O.ii 
O.Olt 
Trnn. 
Tr·Hn. 
1.0 
0 .:) 
O.Olt 

Tran. 
0.014' 
1.0 
0.01'\ 
O.G 
0.2 
1.0 

(B) 
(C) 
(42) 
(D) 
(E) 
O.:'i 
0.5 

0 . ;) 

(I) Grirl cnrr;mt deawn at sorn3 part of input cycle. \ ' ,t!LlBS given rtee for tl\'o tubes. (2) Grid remains negative thronghout 
input cycle. Values given arc for t.wo tubPs. (3) and (4) See note (l) . (;}) fi.:l volt. VNsio r1 of 2A3 ami push -pull rlat.a 
are same. (n) Duplicate plato voltage rtnd current rating is for '· input'' plate. 

(A) With ;)li as driver (2.):) volts on plate) and ] . ,;: ! (ea~h h~. lf) s tep-<lown input transfor·mer. (B) With 't2 (triode) . 
driver ltncl 1.6: 1 (each lr rtlf) input tr,tnRformel·. (C:) With -U (tl'iorle) <h·iver and 1.14 : l (each half) input transtormcr. 

(D) With 6F() (triode) driver and 1.67: 1 (e,tch half) input transFormer. (El With GF6 (triode) driver and 1.29 : I (each 
half) input trans:orrner. 

Load ''altws for all two tub~ output combinations are plate-to-pl,;,tc. 

" Umtistorted" (up to 5%) rating applies where distortion percentage is not stated. 
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Price 1/- Per Copy Post Free 
SEND TO AUSTRALIAN RADIO PUBLICATIONS LTD., BOX 3765, G.P.O., SYDNEY. 
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OUTPUT PENTODES 

I I 
I ' 

Ia lsg Vcg Type Mut. Amp. Opt. Power Total 
Vsg rnA rnA bias Cond. fact . load Out- dist. neg. 

11mhos ohms putW. 0/ 
/ 0 

----------------------

I 

Filament 

Make Type 
Class of Sym-

-;]A. 

Cath 
Service bol type Va 

-- - - - - -----
S.A. 
K .R.-

M.O. 

" K 
K 

.N.H. 

.N. 
K. 
Osr. 
Mul. 

" Phil. 
P.M. 
S.A. 

Mul. 
Phil. 

" 

" P.M. 

" 
Osr. 

" 
" P.M. 

" 
" P.M. 

S.A. 
, 

" 
" 
" 

" 

" K.N. 
K.N.R. 

" , 
" 
" 
" 
" 

I .. P.M. 

" 
,K'N.Y. 

I , K.N. 
IS.A. 

33 Cla.ss "A" ii-K 

1D4 , , 5-K 
-

" 
, , 

1F4 
Ai~1. t~ 

5-K 
1F5G 1F4 6-X 
1E7G twin-pontodo 8-C 
PT2 Cla.f1S "A" 5-K 
PM22A ,. .. .3-K 

-
" , 

C243N ,, ,. iJ.K 
KL4 , ,. p 
2A5 , , I).H 

-
P.4VA , , -

E463 " '~ 
-

F443N High-power 5-B 
Class "A" -

-
" " " AL2 Class "A" J> 

-

AL3 High-mu p 
Class "A" -

MPT4 Catkin "A" 5-B 
PT16 Class "_!\." 5-B 
PT25H High-power 5-B 
EL2 Class "A" p 
EL3 High-mu p 
EL5 High•power· p 
EBL1 diode-pen . * p 
41 Class " A" 6-B 
42 

2 1-.~bes ~~AB" 
6-B 

42 ·-
-

" " A" ri'.c. fiLt 6A4/ 5-13 
LA "A" A.C. fil. - -
6F6 Metal 7-S 

-
" " -
" 2 tt~bes "Al3" 6F6 -

6K6G Class ." A " 7-S 
6V6G '' Bcan1 '' 7-AC 
6V6G two in l'.P. -

616G "Bean1" 7-AC 
6L6G 1 tube (max.) -

616G 1 tube (avgc.) -

6L6G 2 tubes (A) --

616G 2 tubes (AB1) -

616G 2 t ubes (Al32) -
CL2 p 
CL4 High-mu. p 
CL4 High-mu. p 
12A5 Class "A" 7-F 
12A5 (alt. rating) -

12A7 rect.-pentode 7-K 
43 Universal 6-B 

I 2sA6 Metalnni. 7-8 

2.0 0.26 dir. 

2.0 0.24 dir. 

" 
, " 2.0 0.12 dir. 

2.0 0.12 clir. 
2.0 0.24 dir. 
2.0 0.2 dir. 
2.0 0 .2 clir . 

, 
" 

, 
:2.0 0.2 dir. 
2.0 0.14 dir. 
2.5 1.75 ind. 
- - -
4.0 1.35 incl. 
4.0 1.35 ind . 
4.0 2.0 dir. 
- - -
, , , 
4.0 1.0 incl. 
- - -
4.0 1.85 ind . 
- - -

4.0 1.0 in d. 
4.0 l.O dir. 
4.0 2.0 dir. 
6.3 0.2 incl. 
6.3 1.2 incl. 
6.:3 1.3 incl. 
6.3 1.4 in d. 
6.3 0.3 ind. 
6.3 0.7 ind . 
- - -
- - --
6.3 0.3 dir. 
, , .. I fi.il 0.7 il::l. 
" 

, 

" 
, , 

- - -
6.3 0.4 in d. 
6.3 0.4fi in d. 

- ·- -
6.3 0.9 iml. 

- -· -· 
- - -
- - -
- - - -
- - -

24.0 0.2 in d. 
33.0 0.2 in d . 
33.0 0.2 in d. 
12.3 0.3 incl. 
6.3 0.6 in d. 

12.6 0.3 in d. 
2·3.0 0 .3 ind. 
2ii.O <Ul inrl. 

135 

135 
157 
1:35 
135 
13fi 
150 
135 
150 
150 
135 
260 

~-30 
2;i0 
300 

550 
250 

250 

260 
300 
400 
250 
2;)0 
250 
250 
180 
250 
375 
400 
180 
, 

315 

250 
** 
180 
250 
300 
250 
375 
300 
250 
400 
400 
250 
250 
200 
100 
180 
135 
180 
HH ) 

1::!5 

135 
157 
135 
135 
135 
150 
135 
150 
150 
135 
230 
-

2:50 
2.)0 
300 
-
200 
250 
-

250 
-

230 
300 
400 
2.;o 
250 
250 
250 
180 
250 
250 
275 
180 
, 

315 
, 

250 
** 
180 
250 
300 
250 
250 
200 
250 
300 
300 
100 
250 
200 
100 
180 
135 
135 
l35 

14.5 

6.0 
9.0 
8.0 
8.0 
6.5 
6.5 
7.5 
9 .0 
9.5 
7.0 

34.0 
-

36.0 
il6.0 
8:3.0 
-

4ii.O 
36.0 
-

:36.0 
-

32 .0 
53 .0 
62.5 
32.0 
36.0 
72.0 
36.0 
18.5 
34.0 
-
-

22.0 
,. 

42.(1 

" 34.0 
** 
18.5 
45.0 
78.0 
72.0 
57.0 
51.0 
120 
112 
102 
40.0 
36.0 
45.0 
17.0 
36.0 

9.0 
40.0 
40.0 

3.0 13 .5 F. 1450 70 7,000 0.7 7.0 

1..5 4.5 F 2150 330 15,000 0.35 12.0 
2.2 4 .. ~ F 2400 300 15,000 0.5 7.0 
2.6 4.5 F 1700 3-!0 16,000 0.34 5.0 
2.6 4.5 F 1700 340 16,000 0.34 5.0 
2.0 7 .. 5 F 1600 350 24,000 0.65 5.0 
1.9 4.6 li' - - 17,000 0.5 -
1.5 4 .. 5 F 2aoo 200 13,000 0.3 4.0 
2 .5 4.5 F 2500 180 1.5,000 0.45 4.0 
2.0 4.5 F 2400 180 15,000 0.58 -
1.0 5.0 F 2100 200 19,000 0.44 -
6.:5 16.5 F 2200 220 7,000 3.0 7.0 
- - s - - - - -
3.2 22.0 s 2700 100 8,000 3.0 7.5 
3.2 22.0 s 2700 100 8,000 3.0 7.5 
4.6 40.0 F 3900 80 3,500 12.9 10.0 
- - s - - - - -
1.4 30.0 F 3200 100 12,000 1:3.4 10.0 
5.0 25.0 ]' 2600 100 7,000 4 .5 11.0 
- - s - - - - -
4.0 6.0 F 9500 - 7,000 4.5 10.0 
- -- s - - - - ·-
8.0 13.0 s - - 9,000 3.2 7.0 

10.0 15.0 s -· - 5,000 6.3 7.0 
12.!) 16.0 s 6500 180 4,000 12.5 7.0 
5.0 18.0 s 2800 -· 8,000 3.6 10.0 
4.0 6.0 s 9500 - 7,000 4 .4 10.0 
7.5 16.0 s 7000 - 3,500 7.7 10.0 
5.0 6.0 s 9500 - 7,000 4.3 10.0 
3.0 13.5 s 1850 150 9,000 1.5 10.0 
6.5 16.5 s 2200 220 7,000 3.0 7.0 
- 26.0 F - - 10,000 19.0 5.0 
- 3400 s - - 10,000 19.0 5.0 
3.9 12.0 s 2200 100 8,000 1.4 7.0 
, l6.0 s , 

" " 
, 

" 8.0 22.0 s 2650 200 7,000 5.0 7.0 
, , F , , , 

" 
, 

6.5 16.5 s 2500 200 7,000 3.0 7.0 
** ** ** ** ** ** ** ** 
3.0 13.5 s 185o I 150 9,000 1.5 10.0 
4.5 12.5 s 4100 218 ii,OOO 4.2.~ 7.5 
5.0 20.0 s - - 8,000 l:J.ii 4.0 
5.0 14.0 s 6000 135 2,ii00 6.ii 10.0 
2.5 17.5 F - - 4,000 11.5 14.5 
3.0 12.0 s - - 4,fi00 G.fi 11.0 

10.0 16.0 s -

I 
- 5,000 14.0 2.0 

6.0 23.5 s - - 6,600 30.0 2.0 
6.0 25.0 F - - 3,800 60.0 2.0 
5.0 19.0 s 3100 70 7.000 3.0 7.0 
4.5 13.0 s 7500 7,000 4.0 10.0 
6.0 8.5 s 8000 4,500 4.0 10.0 
3.0 15.0 s 1900 70 4,500 0.85 10.0 
6.0 27.0 s 2500 80 3.800 :3.5 10.0 
2.5 13.5 s 975 100 13,500 0.55 10.0 
8.0 20.0 s 2400 96 1),000 2.7fi 10.0 
8.0 20.0 s 2400 ()6 i5,000 2.75 10.0 

* Type EBL1 is a pentode of the EL3 type fitted with two diodes for detection and A.V.C. Diocles are similar to type EB4. 

t Type 6AA/LA bias ratings depend on fit. supply. D.C. bias is to neg. end of fit. "A.C." rating is to C.T. of fit. 

(A) With 42 triode driver and 3.32_: 1 step-down (each half) P .P . trans. ('s ) with 2.5: 1 (each half) P.P. trans . 

''' * Class " AB " ratings for 6F6 are same as for type 42. 

(C) This rating requires 350 milliwatts of grid clriving power. Good plate, screen and grid supply regulation and transformer 
coupling essentiaL 

- ~;;:.,;.:,..·. . 
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Max. / 

grid I res. 
megs. 

0 .5 

0.5 
0.5 
0 .5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.1 
l.O 
1.0 
l.O 
0.1 
0.3 
0.1 
0.:3 
0.7 
0.4 
1.0 
1.0 
0.5 
0.1 
1.0 
l.O 
0.5 ' 
1.0 
l.O 
1.0 
(A) 
{B) 
0.5 

" 0.5 
0.05 
0.5 
** 
1.0 
1.0 
O.fi 
1.0 
0.05 
0.5 
0.5 
0.5 
(C) 
0.7 
l.O 
1.0 
1.0 
1.0 I 1.0 

I 0.3 
0.3 



! 

II 
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'' STRAif;.H'f ~., R.F'. TETRODES AND PENTOJJES 

M k T I D . t· II B S b I Filament I Cath. ll V I V Ia Isg Vcg Mcutudal Pl~tte Amp. 
a e ype escr1p 10n 

1 
ase ym . ---~-~ type a sg nL-\. m.-\. ne;: on . res1s . factor 

V. A. -~ 11 mhos megohms 

~::- ~~-- i~:~: f:t~~;~---~ ~i l~ i~ 2~~~:~ :lo ~;~ -(:·- ~;· ~; - ;~2 -~:~ ---~~-
K.N.Y. 1B4 , UX 4-K ~.0 0.06 clir. 180 Iii.;> 1.7 OA :{.0 6ii0 l.O 6.30 
N. 1E5G Si~. to 'iB4T oct. 5-R 2.0 0.06 clir. 180 67.5 1.7 0..! 3.0 650 1.0 650 
K.R. 1K4 R .F. Pentodc UX 4-K 2.0 0.12 clir. 135 67.3 2.5 0.0 0 1050 1.0 1050 
Mul. SP2 lt.li'. pt>ntodc 6 - 2.0 0.2* dir. 150 150 2.6 0 .7 0.5 1700 0.7.) 1300 
Phil. KF1 , , 6 - 2.0 0.2* clir. 150 150 2.6 0.7 0.5 1700 0.7•3 1300 
P.M. KF4 , ,. P - 2.0 O.l);j c\ir . 135 135 2.6 1.0 zero 800 1.0 800 
Osr. 523 , .. UX - 2.0 0.1 dir. 150 70 1.4 0.8 2.0 llOO 0.21i 2i;) 
Mul. SP4 ,. ,. 7 (L) - -tO l.l incl . 200 100 3.0 l.l :l.O :l500 :l.O ;:iOOO 
Phil. E446 . ,. ,. 7 (L) - 4.0 1.1 ind. 200 100 3.0 l.l 2.0 2500 :l.O 5000 

O~r. 
P.M. 
S.A. 

AF7 P - - 1 4.0 o.ll.) incl. :l50 100 3.0 l.l 2.0 2100 2.0 4200 
MS4B ca.'tkin R .}'_ pen t.. UY I 4.0 l.O incl . 200 80 3.4 1.2 2.0 3200 0.35 n2o 
~r :: :: ~ 6~F I g g:~ :~~: ~~g igg ~:~~ l,:~ tg 72~g i:~ '{~gg 

, 6C6 II () . I/ 11.:1 0.3 incl. 250 100 2.0 OJi I :J.() 122fi 1. :> 150(J 
, 6J7 M~tal J{F' . Jwnt.i· od . 7.H, 13.3 0.3 ind. 2:30 100 2.0 O.ii :1 .0 122;) 1.5 1:300 

Osr. DSB Univ. R .l<' . pPnt. . UY -
1

113.0 O;:J,:; incl. 200 80 3.4 l.:l 2.0 :~200 0.:3ii 1120 
P.M. 1 CF1 , , , P - 13.0 0.2 ind. 2ii0 100 3.0 1.0 2.0 2200 J .3 3000 

*Original rat.ing was 0.18 amp. "!" a.lso aya.ila.blr in " G" ancl "}fG " typPR . 

RECTIFIERS 
- --------,-------- - ------- ------ ----·---------·- ----------·· 

D.C . D.C. 

bol v. J A. Type Volts · v~i~~ Rv~i~· 
(plate) 

Conditions output output 
Volts mA. 

Make Application Type 
I

I Sym- _ Fil:me~~-- cath. H M~x0 Max. Max. 

_R_a.-y.- I- 0-Z-4--I--F-. w--_ -g_a_s_eo_u_s·--------~-=--~ N 0 -· --=~;---=---· --.::_----250- - :JOO-. 76 Condenser inpnt ·---· 

Osr. U12 Full-wave V>\.Cnum 4-C .J..O 2.;; dir. - - :J,)I) :!25 l:lO CondcnsPr input 
MU12 , , , J.L 4.0 2.G ind. - * - :350 - 120 " 

" 
" Mul. 

Phil. 
Mul. 
Phil. 
P.M. 
S.A. 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

K:R. 
K.N. 
K.N. 
Phil. 
P.M. 
P.M. 
S.A. 

" 
" 
" 
" 
" 
" 
" 

U14 , , , J.C 4.0 2.5 dir. - - 500 540 120 
MU14 , , , 4-L 4.0 2.5 ind. - * - 600 - 120 
DW4 , , , 4-C -!.0 2.0 dir. - - :300 600 120 
1561 , , , J.C 4.0 2.0 clir. - - :300 500 120 
IW3 , , , 4-L -!.0 2.4 incl. - * - 350 350 120 
1867 , , , 4-L 4.0 :l.4 incl. - * - 350 3:30 120 
AZ3 , , , P 4.0 1.85 ind. - * - 385 375 120 
80 , , , .J..C 3.0 2.0 clir. - - 3:30 330 125 

" , , " , " , 400 390 110 " " 

83 
83v 

sz3 
5Y3G 
5Z4. 
5W4 
5V4G 
5X4G 
EZ2 
EZ3 
EZ4 
1V 

vacuum 

" " ,, I F.IV.V. " G" series 
F.W.V. metal 
F.W.V. Metal 
F,W.V., "G" series 
F.\V.V., "G" series 
Full-wave vacuum 

, , , , , , 500 460 100 1 mfd. max. eoncl. 
, , , , , , 400 280 125 20 H. Choke input 
, " , , ,. " 550 430 135 

4-C 5.0 3.0 , - 1400 500 48i'i 250 
4-L 5.0 2.0 incl. - * -- 400 470 :lOO 

, , , , , , 500 -!30 250 
-!-C :3.0 3.0 dir. - - 500 475 250 
' , , , , .JOO 360 :li50 

5-T 5.0 2:0 eli~. - - (80) (80) (80) 
5-L <3.0 2.0 iml. - * llOO ±00 ±70 125 
5-T 5.0 1.5 dir. - 1000 350 370 110 
5-L :3.0 1.75 ind. - * - 400 470 200 
5-Q :3.0 3.0 dir. - - 500 475 250 

P fi.i3 0.25 incl. - * - 350 350 60 
P 6.3 0.6,) incl. - * - 350 ;~50 100 

H:J'H. Oh~ke it;put 
8 mfd. max. cone!. 
10 H. Choke input 
Condenser input 
10 H. Choke input 

(80) 
8 mfd. max . cond. 
4 mfcl. eondenser 
8 mfcl. condenser 
Condenser input 
concknscr input 

P fl.:~ 0 .0 incl. - * - 350 3:30 175 
4-G 6.3 0.:3 incl. 500 1000 350 380 50 -! mfa. rond~~RPr 

,. ~ " ,, " " 250 250 50 
84/ 'Li~pes i~torcha;{geable 5-D 6.3 0,5 ind. ciOO 1000 200 225 :30 
6Z4 Full,wave vacuum 350 430 50 
6X5 F.W.V. metal 6-S 6.3 0.13 incl. 600 12.i0 37:3 450 75 
12Z3 Half-wave vacuum J-G 1:l.6 0.3 incl. 350 700 250 270 60 8 1;_fd. concl~nser 
25Z5 Half-wave vacuumt G-E :l.).O 0.3 ind. - 350 125 100 100 16 mfd. condenser 
, Voltage doubler - - - - - - 125 180 100 :l-16 mfd. condensers 

~~~~ it~t~:~e;~~~~~~+ ~:~ I ~g:g I 6:~ ~~~: = = ~~g ~~g ~~ ~6n~~c~cl~~~~~~~~~r 
CY2 , , , t P-1:3 30.0 0.2 incl. 360 - :li50 270 120 , .. 

----~*~--~~~~--~~~----~~~~- --~~~~~~~--~~~~~~~~--~----~----·--­
These tubes have the cathode .connected either to the heater internally or direct.at the socket. . r."c 

t These tubes have indept>nclent twin cathodes and a.ncrdes and may be used as full-wave, half -wave or volt.a.ge doubler units . 
H. to C.-heater to cathode P.I.-peak inverse, 

li 
~ ' 
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CI..~ASS "B~~ OljTPUT STAGES 

Filament I Ia Ia Vcg Load Driver 

Description bol V. A. type a signal signal P . to P. or 
mA mA neg ohms tube 
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Power I 
output 

w. 
Sym- ---~---~ Cath. V zero max. (fixed) resist. power 

~A-•. ---~-~---I-T-,:-,~~-1--tr-i-~,-~c-. -(N-r -o-t.e- -2) --~ 13-~ - ~~---o~6~~·~ruf-- - ~t1-- __ -·--ZTg--TI:~~~ ·-~i~ :~~ -B 
:: " 1 ~~att ~~ting (l) :: :: :: 13:3 1.:3 13.13 4 .5 20,000 T.30 (A) 1.0 

SO t1YO tubes (triode~) -l-D :l.O 0 .12 eli~. 1;)7.;:) 1.0 - 1:3.0 8,000 T.30 (B) :l.l 
1 watt rating (l) - - - - 13,; 1.6 15.4 12.0 :lO,OOO T.30 (C) l.O 
two tubes (grids of ;:;.c :l.O 0.24 clir. 180 ±.0 50 zero 12,000 '1'.40 (D) 3.6 

" 
" " 49 
" erteh tube together) ., , , 135 2.G - zero 8,000 T.49 (D) 2.:3 

M~I. PM2BA Twin-triode 11 -C~ :l .O 0" clir. UiO :l.O - H.O H.,OOO 100 mW 1.4:'5 
, PM2B , , (l .C 2.0 O.:l dir. lliO :l.O - zero l.J.,OOO 100 m\V 1.4:1 

Phil. B240 ., ., ll-C 2.0 O.:l dir. 1.~0 :l.O 21 zero 14,000 B217 1.0 
PM KDD1 - 2.0 0.22 dir. 13:'5 :3.0 .J.O zero 10,000 KC3* 2.0 

1

0. • B21 ., .. ll -C: 2.0 O.:l dir. 150 2.2 - · 6.0 12,000 100 m\1" l.fi 
~~ · QP21 T~;in-pe;{t.ode ·- · :l.O 0 .4 djr. 1:30 4.3 :10 10.6 24,000 ·- 1.0 

S.A. 46 two tubes (grids ot :;.c :l.i\ 3.5 clir. -WO 12.0 1~11 zero ti,800 T.4fl (R) 20.0 
1 each tube togP!her) -·- -·· - - :lOO 8.0 -·- zero :>.200 TAfl (1<) lo .O 

I , 53 I Twin-triode · i-H :l.:i 2.0 ind . 300 :!5.0 13G zero JO,OOO :'i3 (G) 10.0 
•. • ,, 250 28.0 I - wro 8,000 5:3 (G) 8.0 I ,, , , ~ , . I . , , 

....!!. __ -~- Twin-triode (Note 3) i-H o ._:{_~~~~~~~)_ _ _l0~_) _ _ (;:iil) _____ @!lL_ Jl.~ll_ f~)_ __ (:i:1_)_ 

Make 

,\11 values given arc for two tuhes, including filament current. 
(I) ~pccial operating conllitions suggested by A.W.V. Co . Use of high load res . ViLiiw limit.s Hsen.blo powo1· out·pHt f.o one watt, 

l'cduces peak pla.te cmrent and eliminates low-volume distortion rise. 
(,\ ) With type 30 as driver (l35V. "B"; 10.6 V. "C ") and 2.2: 1 (ea.ch h!1!f) tmmformor. (B) Wit.h type :lO as driver, 

(157.5 V. "B " ; 11.3 V. " C ")and 1.165: l (each half) transformer. (C) With type 30 as driver (13:) \'. '· B "; 0 V. " C ") 
a.nd 1.8:1 (each half) transformer. (D) With type 49 a.s triode clri,·M or other tube capable of delivering 170 mW. 
(E) With type 46 as triode driver, or other tube capable of delivering 13:\0 mW., and 2.2.: 1 (ea.ch half) input transfOl'mor. 
(F) With type 4() as triode driver or other tube ca.pablo of delivering 0;)0 mW., and 2.2: l (eit<:ll h>tlf) transformer. 
(G) With type ii3 or 6A6 as single-triode driver, or other tube ca.pahle of delivering :1,)0 mW., and ,:;_o: l (oa~h lutlf) transformer. 

*Type KC3 is specially designed to act. as driver for KDDl. Use of triode section of KBCl as dl'il'tn- will rC'sult in reduction 
of power output to half. 

Note 2.- Also available in" G" sPriPs as t.ype l.J6G, with identical characteristics except for filament current, which is 0.24 ampere. 
R.l\J.A. symbol is " 7-AB." 

Note 3.- Also available in "metal" and " G " typPs, as 6N7 and 6N7G, with identical eharacteristics. R.l\f.A. symhol is "8-B." 

Type 

SPECIAL TYPES AND APPLICATIONS 
I 

Filament 
Sym- ----· __ _ 
bol Description 

V. A. 

Cath. 
type Va :Vsg I a 

mA 
Isg 
nrA 

Vcg 
neg 

Mut. 
Cond. 

.'<mhos 
General 

--- - ---------- ------------ ------------·-- ··-- ---- --- - -··--· - - --- --- ---
Rad. 
Osr. 

" 
Phtl. 
Rad. 

" 
" S.A. 

" 

864 
A537 
"T" 

4000 
956 

Non-mie. amp. tri'odc 

El~etro'J~etcr'' trio'dc 

'' " y · ar. lll.U " 954 " 

955 U.H.F. "Acorn" triode 1 - -

954 U.H.F. "Acorn" pentoclr l -· 
6Q7 as A.l<'. amp. (R.C.) 7-V 
75 or 2A6.as A.F. amp (R.C.) 6-G 

l.l 
4.0 
1.0 

0.6 
ll.3 

G.3 
G.:l 
6.H 

0.~5 
0.4 
O.l 

1.0 
0.15 

0.);) 

0.15 
0.3 

as A.l<'. amp. (R.O.) 2.0 0.12 

dir. 
incl. 
clir. 

dir. 
in d. 

ind . 
incl. 
ind . 

1:3.5 
LiO 
li.O 
4.0 
4.0 
250 100 

100 

4.6 
:u 

5.5 1.8 

0.7 

0.0 
6.0 
2.0 
2.0 
2.5 
3.0 

1145 
];)50 

RO 
4Q 
28 

1800 
2 

2000 
1400 

ltp-~12,7000 A. Fact.- S.2 
Jtp- 10.0000 A. ]o'act.-15.:3 
Input cap. l.G mmfd. 
Gricl. ins. I 015 ohms 
Low grid current 
Rp- 0.81J f.!., A.F. 1440 

Rp-·20,0000 A. Eact.- 2,; 
Rp-- 1.3 .'lfQ A. Fa..t.- 2000 
8tage ga.in .J.;). Xot.e (1) 

, , :30. .Xote (2) 
, ,. 16.5. Xotc (3) 

Stage gain 60, Note (4) 
t
1

BK5S as A.P. a.mp. (H.C.) (J.:\1 
1 

-

1

, -

4 2.0 0.12 -·~·--~-~1K~--~--~·-~·--~·~·--~·~·----'---
dir. 
dir. 

180 
250 
250 
250 
185 
13:3 
13:3 

45 
45 

4.6 
2.0 
0.36 
0.41 
0.23 
0.25 
0.34 

0.09 
0.12 

45.0 
:3 .0 
il.O 
UJ 
1.3 
Li 
1.5 
1.5 , , 65, Note (:3) 

(l) Plate supply of 250 volts applied through 0.2<3 meg. loa.cl reAistanee. Bias resistance, GOOO ohms. 0.5 meg. grid res. on 
follo,Ying va!Ye. 

(2) l'late supply, 2:30 volts, applied through loarl resistance of 0.25 meg. Bias resistance, 3000 ohms. 0.26 grid res. on follo"·ing 
valve. 

(3) Plate supply, 13;) yoJts, applied through loa.d resistance of 0.25 meg. 1 megohm grid resistanc<> on following valve. 
(4) Plate supply of 135 voJt.s applied through 0.25 meg. load resistance. Screen supply from 135 volts through 1.0 meg. dropping 

resistor. 
(5) Plate supply of 135 volt-s a.pplif'd through 0.25 meg. load resistance. Screen supply from 135 volts through 0.75 mPg. dropping 

resistor. 

~: ....... . 
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Valve Soeket 
Connections 

T HE .following tabulation, together with the out­
line drawings given above, · provides complete 
socket connection information for all of the valve 

types listed on the preceding pages. To simplify refer­
ence, the socket connections data are grouped in the 
same manner and the same order as the characteristics 
data-. No cross-referencing is necessary, as in previous 
editions of this Annual, and the following matter is com ­
plete in itself. 

The outline drawings shown opposite a re representative 
of the valve base when looking at the pins (usual under­
socket view). The pin numberings in each case are 
standard American or Continental practice, as the case 
may be. Note carefully that American numbering in­
creases clockwise, whilst the Continental system operates 
in the opposite direction. The base designations are 
standard . 

On refe r e nce to the tabulated matter. it will be seen 
that eleven columns are provided. The first of these 
conta ins the valve type number; the second the base type 
clesignatioh ; a nd the remainder the abbreviations for the 
particular electrode connected to the base connection num­
bered in accordance with the column. 

The abbreviations are in each case the initial letters of 
the electrodes in question. but to avoid confusion, they are 
as follows :-

"Variable-Mu" R. F. Tetrodes and Pent odes 
Type 

34 
1A4 
105G 
1C4 
VP2 
KF2 
KF3 
VS24 
58 
E447 
VP4 
AF2 
AF3 
VMS4 
EF5 
78 
606 
6K7 
6L7 
6F7 
6S7G 
CF2 

YO~ 

Base 1 2 3 

UX F + P Sc 
UX F + P Sc 
0 S F t- P 
UX F t- P Sc 

6 F Sc M 

6 F Sc M 

P M F F 

UX F t- Sc G 
6 F P Sc 
7 F C Sc 
7 F C Sc 
7 F C Sc 
P M F F 

UY F Sc G 

P M F F 

6 F 

6 F 
0 s 
0 s 
7 F 

0 s 
p M 

l)Y F 

P Sc 
P Sc 
F p 

F p 

P Sc 
F p 

F F 
~c G 

4 5 6 

F - · 

F­
Sc 
F-
G Su F 

G Su F 

Su 

F-
Su C F 
M G 
M G 
M G 
C Su 
C F 
C Su 
Su C F 
Su C F 
Sc Su 

Sc OG 
TP TG C 

Sc Su 
C Su 
<;: F ,.--., 

7 8 

F-

F 

F 

F 

Sc P 

Sc P 

Sc P 

F C 
F C 
F 
F C 
Sc P 

Cap 

F-Filament. Polarity is given on hattery valves only. 

C- Cathode. A number is suffixed where the r e is more 
than one. 

G-Gr id. A munber is s u ffixed where there is more than 
one, and in some cases another initial is prefixed where 
the grid serves a particular function such as "OG" for 
the oscillator grid of a pentagrid or octode. or "TG" for 
the triode grid of a 6F7 . 

P-P iate . The same remarks apply here as for grid classi-
ficat ions. · 

S-Shield or Shell . Metal or internally s h ielded valves 
only. 

M-Metall izat ion . Spray·shielded Continental-type v a lves 
only. In one or two instances a small "M" is shown 
after a "C." This indicates that the metallization is 
connected, and is common to, the cathode connection . 

Sc-Screen Grid. To avoid confusion with the "shell" de­
signation. the first two letters of "screen" are given . 

Su-Suppressor Grid . The same remarks as for "screen 
grid"· apply here. 

D-Diode Plate. A polarity sign is suffixed in the case of 
battery diodes and indicatEs which leg of the filament 
the diode is located on . 

Converter and Mixer Valves 
Type Base 

1A6 6 F t-
1C6 6 Ft-
1C7G 0 S 
1 07G 0 S 
KK2 P 1\1 

2A7 7 F 
AKI 7 F 
AK2 . P M 

EKI P M 
EK2 
6A7 
6A8 
608G 
6L7 
6F7 

606 
CK1 

7 
6 
p 

p 

7 

0 
0 

0 

M 

F 

s 
s 

s 
F 

F 

M 

2 3 

P OA 
P OA 
F t- p 

F t- p 

F- F+ 
P Sc 
Cm P 

F F 
F F 
F 
p 

F 

F 

F 
pp 

p 

F 

F 

Sc 
p 

p 

p 

PSc 

Sc 
F 

4 

OG 
OG 
Sc 
Sc 

OA 
OA 
c 
c 
c 
OA 

Sc 
Sc 
Sc 
TP 

Su 
c 

5 6 7 8 

Sc F -
Sc F ---

OG OA F' --
OG OA F -

OA OG Sc P 

OG C F 
OG Sc F 

OA OG Sc P 
OA OG Sc P 
OA 

OG 
OG 
OG 
OG 
TG 

c 
OA 

OG Sc P 
C F 

OA F C 
OA F C 

F C 
C F 
F 

OG Sc P 

Diode Detectors 
Type Base 

KB2 V 

A132 V 

2 . 3 

02 F 

!J2 F 

F 

F 

4 5 

Cm 01 

Cm P1 

6 7 8 

Cap 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

PG 

G 

G 

Cap 
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DIODE DETECTORS (Continued.) Output Triodes 
Type Base 2 3 4 5 6 7 8 Cap Type Base 2 

F + P 
F+ p 
F p 

F p 

F+ p 
F P 
F p 

3 

G 

G 
G 

G1 
G1 
G 

4 

F­
F­
F 

G2 
G2 

5 6 7 8 Ca~ 
------------------------------------------
EB4 P M F F C1 01 S 02 C2 31 UX 
CBI V M F F C 01 02 PM2A UX 

6H6 0 S F 02 C2 01 F C1 45 UX 

Diode Triodes and Pentodes 
Type Base 

1B5 6 
1H6G 0 
1F6 6 
1F7G 0 
1 K6 6 
KBC1 P 
T002 6 
T004 7 

E454 7 
E444N 6 
ABC1 P 
EBC3 P 

EBF1 P 
85 6 

F t­
S 

F + 
s 
F t­
M 

F t­
F 

F 

F 

M 
M 

M 

F 

75 6 F 
6B7(S) 7 ' F 

2 3 

P O + 
F t- p 

4 5 

0 - G 
0 0 

P Sc 0 o 
F t- P 0 0 
P Ot- 0 - Sc 
F - - F t- Ot-
p 0 - Ot- M 
C P 0 M 

C P 0 M 

Sc 0 
F F 
F F 
F F 
p 0 

G 

c 
c 
c 
D 

6 7 

F-
G F ­

F-
Sc F -­

F - - -
0 - ­

F--
0 F 

0 F 

F 
0 

0 

0 Sc 
F 
F 
c F 

8 

p 

p 

p 

p 

6R7 0 S 

p 
p 

F 

F 

F 

F 

0 0 
Sc 0 
p 0 
p D 
p 0 

F C 

c 
0 

0 

0 

c 
c 
0 

0 

0 

D 

0 

F C 

6Q7 0 s 
6B8(G) 0 S 
CBC1 P M 

Sc 
D 

Amplifier Triodes 
Type 

30 
1H4G 
1K4 
1 K6 
PM1HL 
PM20X 
B217 
KC3 
HL2 
L21 
56 

53 
E424 

AC2 

164V 

354V 

MH4 

MHL4 

76 

Base 1 2 3 4 

UX F + P 
0 S F 

UX F + P 
6 F t- P 

G 
p 

Sc 

F --

F -
Ot- 0 -
G UX F 

UX F 
UX F 
p 

UX F 
UX F 

UY F 

7 F 
UY F 

P M 
UY F 

UY F 

UY F 

UY F 

UY F 

7 F 
6 •F 

p 

F F 

F 

F 
F 

P G F 
P G F 

P G C 
P1 G1 C 

P G C 

F F C 
P G C 

P G C 
P G C 
P G C 

P G C 

P1 G1 C 

. p Sc Su 

F p 

F p 

F p 

F P1 C1 

P G C 

P G C 

5 6 7 

G F 

Sc F 

G 

F 

G2 P2 F 

F 

F 

F 

F 

F 

F 

G2 P2 F 

C F 

G F 
G F 

F 

G2 P2 F 

F 

F 

F C 
F C 

8 

p 

p 

c 
c 
c 
C2 

p 

Cap 

G 

G 

G 

G 
G 
G 

G 
p 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

Cap 

G 

G 

G 

G 

G 

G1 

46 UY 
49 UY 
2A3 UX 
PX4 UX 
PX25 UX F 
PX25A UX F 
OA30 UX F 
AC / 044 UX F 

00/ 26 UX F 
E406N P 
42 6 F 
6F6 0 S 
6A3 UX F 
6B4G 0 
6E6 7 F 
6B5 6 F 

6N6G 0 

p 

p 

G 

G 

G 
P G 
P G 
P G 
F F 
P Sc 
F P 
P G 

F p 

P1 G1 
P2 P1 
F P2 

F 

F 

F 

F 
F 
F 
F 

F 
F --

G C 
Sc G 

F 
G 

C G2 
G C 
P1 G 

G 

F 

P2 
F 

Output Pentodes 
Type 

33 
104 
1F4 
1F5G 
1E7G 
PT2 

PM22A 
C243N 
KL4 
2A5 
E463 
P.4VA 
F443N 

AL2 
AL3 
MPT4 
PT16 
PT25H 
EL2 

EL3 
EL5 
EBL1 
41 

Base 1 2 3 

UY F t- P G 
UY F t- P G 
UY F t- P G 
0 S F t- P 
0 S F t- P1 
UY F t- P G 
UY F t- P G 
UY F t- P G 

P F - - F + 
6 F P 
7 F C 
7 F C 
UY F P 

p F 
p F 

UY F P 

UY F P 
UY F P 

Sc 
p 
p 

G 

F 

F 
G 

G 

G 

F 

4 

Sc 
Sc 
Sc 
Sc 
G1 
Sc 
Sc 
Sc 

5 

F­
F -­
F -­

G 

G2 
F 
F -­

F 

G C 
G 

G 

Sc · F 

c 
c 
Sc F 
Sc F 
Sc F 

c p - F 

p - F 

p F 

F C 
F C 

p F 

6 F 

6 F 
UY F 

0 s 
0 s 

p 

p 

p 

F 
F 

F C 
Sc 
Sc 
G 
p 

p 

G 

G 

Sc 
Sc 
Sc 

0 

c 
c 
F 

G 

G 

6 

P2 

G 
F 
Sc 
Sc 

G 

.. _ 

G 

G 

0 

F 

F 

F 

F 

F 

F 

c 

c 

7 8 

F­
F - · Sc 

Sc P 

F 
F 

Sc 
Sc 

Sc 
Sc 

Sc 
Sc 

F 
F 

p 

p 

p 

p 

p 
p 

c 
c 

42 
6A4/LA 
6F6 
6K6G 
6V6G 
6L6G 
CL2 
CL4 

12A5 

12A7 

0 S F 
0 S F 

P Sc G F C 

p F 

P F 
7 F P 

7 F P 

43 6 F P 

25A6 0 S F 

P Sc 
F C 

F C 
Sc G 
Sc RC 

Sc G 
P Sc 

G F C 
Sc P 

Sc P 

C Fe F 

RP C F 

C F 
G F C 

Cap 

G 

G 

G 

G 

G 

G 

6A6 

6C6 

6C5 

6L5G 

6F5 

6C8G 

OH 

H30 

CC1 

0 s 
0 ~ 

0 s 
0 s 
UY F 

UY F 
p M F F C p I 13al<~nc~ of Valve Socket Connections on Pa9e 322.) 
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Manufacturers' and Wholesalers' 
DIRECTORY. 

Most of the information contained in this Directory Section has been obtained direct from the 
manufacturers and wholesalers concerned, and although every care has been taken to prevent inaccur­
acies or errors, no responsibility is assumed by the Publishers. Omissions or inaccuracies should be 
notified to the Editor so that the next edition can be revised. 

A 
- ACE AMPLIFIERS L TO., 10 Grosvenor Stl'eet, Neutral 

Bay, N.S.W. X83l2 . Telegrams m· Cables : "Udisco:· 
Chief Engineer. K c:. Beard. Manager, R B . Dunmt. 
Manufacturers of Radio Telegraphy /Telephony Equip­
ment, Sound Bquipment. Distrihutors: A . R. Harris 
and Co. Ltd.; Christehurch, N.Z. 

ACORN PRESSED METAL PTY. LTD., 66·72 Shepherd 
Street, Chippendale, N.S.W. MJ4681 (3 lines). Gov­
erning Director, E. A. Parmiter. Acting Secretary, F. 
G. Barnaby. Telegrams/Cables, "Acornmetal," Syd­
ney. Manufacturing Engineers, Metal Stampers, Metal 
Spinners, Electroplaters, Electric Welders. Manufac­
tures of Chassis in all metals (unassembled), square 
and round I.F. and Coil Cans, Dies, Tools, etc. 

ADAMS, WM. & CO. LTD .. 175 Clarence Street, Sydney, 
New South Wales. BW 4051 (10 lines); 521-3 Collins 
Street, Melbomne (Central 4561); 157 Waymouth 
Street. Adelaide, S.A. (Centra l 6197 , 2 lines); 432-U 
Murray Street, Perth, W.A. (B 9393, 5 line H) ; and Cm. 
Alhei·t and Margaret Street, Brisbane. Q. (B 8097 l . 
Distributors for Philips Lamps (A/sia) Ltd. 

AIRZONE (1931) L TO., 16-22 Australia Street, Carnpe,·­
down, Sydney, N.S.W. L2851 (6 lines). Managing 
Director, Claude Plowman. Walter B. Homewood, 
Sales Manager; Phillip S. Parker, Works Manager; 
Geoffry J. Menon, Chief Engineer; W. Max Valentine, 
Secretary. Manufacturers of "Airzone" Electric and 
Battery Receivers. Component parts, Line and Aerial 
filters. Distributors of Crosley Electric and Absorp­
tion Refrigerators. Branch Offices: 414 Bourke Street, 
Melbourne, Central 632 (Harvey L. Smith, Manager), 
Q.P.I. Buildin,gs, Adelaide Street, Brisbane, B6206. 
(William 0. Barber, Manager), Rundle Chambers, 
Rundle Street, Adelaide, Central 5223. (W. E. Gill, 
Manager), 886 Hay Street, Perth, B5726, B5808. (R. 
Plowman, Manager), N.Z., Wakefield Chambers, Wake­
field Street, Wellington, No. 53-980. P.O. Box 1000. 
(Peter Scott Ramsay, Managing Director). 

AMALGAMATED WIRELESS A/SIA L TO., 47 York 
Street, Sydney, N.S.W. BW 2211. G.P.O. Box 2516BB 
Sydney. 167-9 Queen Street, Mel bourne, Vic. ( F 4161). 
Manufacturers of Radiola Radio Sets. Amalgamated 
Wireless prepare specifications and manufacture and 
instal all manner of \1\(ireless equipment, all of which 
is designed and manufactured at Radio-Electric Works, 
Parramatta Road, Ashfield, Sydney. Interstate and 
Overseas Distributors: J. B. Chandler and Co., Bris­
bane, Q.; Newton McLaren Ltd., Leigh Street, Adel­
aide, S.A.; Wyper Howard Ltd., 671 Hay Street, Perth, 
W.A.; Nicholson's Ltd., Barrack Street, Perth, W.A.; 
Findlay's Pty. Ltd., 67 Brisbane Street, Launceston 
and Elizabeth Street, Hobart, Tas.; Noyes Bros. 
(Melb.) Ltd., 36 Argyle Street, Hobart, Tas.; The 
National Electrical and Engineering Co. Ltd., Welling­
ton, N.Z.; jBritish New Guinea ·Trading Co., Port 
Moresby, Papua; Burns Philip and Co. Ltd., Rabaul, 
New Guinel); Fiji Broadcasting Co. Ltct, Victoria 
Parade, Suva, Fiji; Burns Philp and Co. Ltd., at 
Faisi, Gizo, Makambo, and Tulagi in Solomon Islands, 

AMALGAMATED WIRELESS VALVE CO., 47 York Street, 
Sydney, N.S.W. BW 5059. P.O. Box 2516 B.B., G.P.O., 
Sydney. 1"elegrams/Cables, Valves, Sydney. Directo!' 
and General Manager, L. A. Hooke; Secretary, J. F. 
Wilson; Sales Manager, A. P. Hosking. Manufac­
turers and Wholesalers Wireless Valves. Representa­
tives for RCA Radiotron Valves. 

AMPLION (AUSTRALASIA) L TO., 66 Clarence Street, 
Sydney, B6694 (3 lines). Telegrams/ Cables, "Am· 
plion," Sydney. Managing Director, P. J. Manley; 
Sales Manager, E. S. Cox. Manufa.cturers of Amplion 
Dynamic Speakers, Lion Microphone Combinations, 
Amplion Tubular Condensers, Amplion Microphones. 
Wholesalers of Amplion Condensers, Amplion Dynamic 
Speakers, Amp I ion Microphones, Carbon (Air) Cells, 
Emicol Radio Meters, Hammond Electric Frequency 
Clocks, Lionel Model Electric Trains and Model Elec­
tric Aeroplanes, Westinghouse Copper Oxide Recti· 
tiers, Lion Microphone Combinations, Webster Crystal 
Pick-ups, Block Plate-less Accumulators, Metrec Cop­
per Oxide Battery Chargers, McK . and - H. Chargers, 
Electro-Voice Microphones. Representatives of Ham­
mond Electric Clocks, Lionel Electric Trains, Webster 
Crystal Pick-ups, Electro-voice Microphones. Inter­
state Distributors: Edgar V. Hudson Pty. Ltd., Bris­
bane, Queensland; Australasian Engineering Equip­
ment Co. Ltd., Melbourne, Vic.; Newton McLaren Ltd., 
Leigh Street, Adelaide, -S.A.; Carlyle and Co., 915 Hay 
Street, Perth, W.A.; W. and G. Genders ' Pty. Ltd., 
Launceston and Hobart. 

ANDERSON, H. C. & FRANTZEN, Johnson Street, Alex­
. andria. Mascot 284 . Manufacturers of 'Vireless 

Cabinets. 

APEX METAL PRODUCTS PTY. LTD., 3 Edwai·d Street, 
'foorak, Vic. Wind. 34-78. Pressed Metal 'Vorkers. ' 
specialising- in 'Vireless Chassis. 

ARNOLD & BEARD L TO., 632 Botany Road, Alexandria, 
N .S.W. Mascot (IVI7) 1094/ 5/6/7. P.O. Box, 23 Mascot 

P.O. Managing- Director, J. Arnold; Director and Sec­
retary, E. H . Beard; Factory Manager, A. R. Garvan; 
Assistant Factory Manager, S. Smithson. General 
Eng-ineering, Spinning and Stamping in all Metals, etc. 
Specia,lists in modern light fittings to order. 

ATKINS (VV.A.) LTD., 894 Hay Street, Perth, W.A. B3151, 
B1901; G.P.O., D147. Telegrams: "Calcolim," Perth. 
Managing Director, M. M. Nathan. Sales Manager, J. 
J. Nathan. Branches, Fremantle and Kalg-oorl!e. 
'Vholesalers and Distributors. N.S:W. Rep. : Atkins 
McLean Ltd., 301 Castlereagh Street, Sydney. 

AUSTRALASIAN ENGINEERING EQUIPMENT CO. PTY. 
L TO., 415-419 Bourke Street, Melbourne, Vic. M U2315. 
Telegrams: "Eniquip," Melbourne. Managing Director, 
D. Doughten. Director, W. M. Hipgrave. Australasian 
Distributors for T.C.C. Condensers, Durham I.R.C. Re­
sistors, Harley Microphones and Pick-ups. Interstate 
Reps.: N.S.W., W . J. McLellan; Qld., Trackson Bros.; 
West Australia, Carlyle & Co.; South Australia, South 
Australian Radio Co. 
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M•>uFAtTURED 

GU<RANTEED 

AMALG4MATED 

A ~.,1Dplete new 

range for 1937 

I•' A T u I& s 

'"'l"'or·t•tl Slr•t~iflhl l.iru• Tllllillfl· 
SIIJU!l'b Tmu! 1/llfiiUy. New loud­
speakers and scientific cabinet twousli(~ 
arrangements • • Gr•efl.ter• St!lll'li• 
lil'ity and St!lectir•itrl • • Thr•et! 
l17 tUH! RtLIIfll!.tii on Larger Wot•hl 
Range Models • • .Uuf1nilit!l!llt N I! IV 

Ctlbiru•t... • • N t•w Sttnulur•tls of 
V tdnt!. Electric tahle models ft·om 
15 gns., battery table models from l9 
gns., cabinet models for local, inter­
stale and overseas reception froin 23 
gns. Convenient terms of payment 
arranged. 

nutiouul wir•.~less organisation once anor•~ gh·es 

nnmistuknble evidence of its lendt•rshiJJ by 1•roducing a finer IC:uliola, 

ru•w in tJerfor•nutnce, hnae IJIUtlit:-·, Ju~unty, ense of O)Jf"t•ntion nnd 

hwort•ornting the latest worthwhilt~ dt~velotnneuts iu bt•o;uh•nst t·c-t~eiver 

d••sign. Pnrtienlnrs of this t~o•nr•relu~nsivt~ t•nnge of magnifi••••nt new 

t't>.t~eh·er·s for eleetr·ic, b:tUN·y :and "b:ttte~·yless"' 011erntion will ghull:-· 

lu-. snJ•t•lied b:-· ll:uliol:t Dish•ibntoa·s throughout the f:ommonwealth a~d 

New Zealand, l'apua, New Gninen, Fiji :uul South 1\ft•icn. 

The FISK 

D 
WIRELESS (AUSTRALASIA) LIMITED 
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MANUFACTURERS AND WHOLESALERS DIRECTORY (Continued) 
AUSTRALIAN GENERAL ELECTRIC LTD., 95 Clarence 

Street, Sydney, N.S.W. BW2261. Box No. 2517BB, 
G.P.O. Telegrams/Cables, "Ingenetric." Chairman 
and Managing Director, F. B. Clapp; Deputy Chairman, 
A. Maling; Director and Australian Sales Manager, S. 
B. Cox. ; Director and Manager for New South ·wales, 
L. F. Burgess; Secretary, W. A. Dean. Manufacturers 
and \Yholesalers. Manufacturers of Radio Receivers, 
Transformers. etc. \Vholesalers of all electrical pro­
dtj,cts. Representatives for "B.T.H.," , " Hotpoint," 
"B-I" Cables and Winding Wires: "M.I.C." ·Insulating 
Material. Pick-ups, Phonograph Motors, Tungar Bulhs, 
"Hotpoint" Appliances. "Gener.al Electric" (U.S.A.) 
Tungars, Clocks, "Telechron" Clocks. Branches: 
Australian General Electric Ltd ., Queen and Little 
Collins Street, G.P.O. Box 538-F, Melbourne (H. C. 
Van Valzah , Manager for Victoria); Kelvin House. 252 
Adelaide Street, G.P.O. Box 1445-T, Brishane (L. G. 
Hinwood, Manager for Queensland); 73 Pirie Street. 
G.P.O. Box 1324-F, Adelaide (C. F. Sharpe, Manager 
for South Australia); 33 Elizabeth Street, Box 1-D. 
Hobart (J. A. Smith, Manager); 9-11 Darby Street, 
Box 447-E Newcastle, N.S.IV.; Keen Street, Box 282 
Lismore, N.S.W.; 57 William Street, Box 358 Rock­
ha!llpton, Q.; Flinders Street East, Box 29-Section 2, 
Townsville, Q.; 15'-The Quadrant, Box 227 P .O. Laun­
ceston, Tas.; Factories, Percy Street, Auburn, N.S.IV.; 
198 Burnley Street, Richmond, Vic. Agent in \Vest 
Australia, Atkins (W.A.) Ltd ., 894 Hay Street, Box D-
147 Perth, W.A. 

AUSTRALIAN RADIO COLLEGE PTY. LTD., corner 
Broadway and City Road, Sydney, N.S.W. MA2419. 
Managing Director, L. B. Graham .. Superintendent, F. 
W. Freeman. Chief Instructor, R. Lackey, A.M. lnst., 
R.E. Aust. Resident and Correspondence tuition in 
radio, television and refrigeration. 

AUSTRALIAN SCHOOL OF RADIO ENGINEERING, 1st 
Floor, \Vembley House, Railway Square, Sydney. 
MA4642. Principal, R. T. Andrew. Business Manager, 
E. Minnis. Chief Examiner, V. G. Beard, M. Inst. R.E. 
Correspondence tuition in all branches of radio engi­
neering. Interstate Reps.: Brisbane, E. G. Roper, c/­
Yal. Union Bank Chambers, Queen and Creek Streets, 
Brisbane; Adelaide, J. Pitcher, No. 3 Basement, Na­
tional Mutual Buildings, King William Street; Perth, 
L. Buchholz, 177a Murray Street. London Rep.: E. vY. 
Andrew, London House, 4 Caroline Place, London, 
W.C.l. 

AUSTRALIAN VALVE MERCHANTS 
Jamieson Street, Sydney. B.1046. 
Hosking. Secretary, S. G. Dwyer. 
tees in all States. 

ASSOCIATION, 1 
Chairman, A . P. 

Advisory Commit-

A.Z. RADIO PTY. LTD., 52 Buckhurst Street. South Mel­
bourne, SC5: M3169. Sole distributors Essanay Radio 
and wholesalers of Radio Equipment. Managing Dir­
ector. H. Goles. Directors, Vv. M. Sweeney, E. A. 
AustilL Bateman, M. J. Ltd., 12 Milligan Street, Perth, 
W.A. Manager. F. Beames. B9346. Branch, 119 High 
Street, Fremantle (FM2630) . 

B 
B.R. (RADIO) L TO., 59-65 Elizabeth Street, Melbourne, C.l. 

Central 4480 (3 lines) . Central 4485 (2 lines). Mana­
ger, C. A. Morris; Sales Manager, J. I. Carew; J. S . 
Jenkins, Accountant. \Vholesalers, Radio, Electrical 
Appliances and Accessories. 

BATEMAN, L. L., Pastoral House, St. George's Terrace, 
Perth, \V.A. B 7941. Distributor for Lekmek Re­
ceivers. 

BATEMAN, M. J. LTD. , 12 Milligan Street. Perth, W.A. 
B 9346 (2 lines). Distributors for Standard Tele­
phones and Cables (A/sia) Ltd . 

BA TY, C. S. &. CO., 782 Hay Street, Perth, W .A. B5219 . 
P.O. Box F345 . Telegrams /Cables, Batycoy. Manu­
facturers of Radio Receivers. 

BEALE&. COMPANY LTD., 41-47 Trafalgar Street, Annan­
dale, N.S.W. Showrooms, 177 Pitt Street, Sydney. 
Tel . L2791 (6 lines), B7545 •. 1621 BB, G.P.O., Sydney. 
Telegr<lms/Cables, Beale, Sydney. Directors: Sir Kelso 
King, K-Ill· (Chairman); Sir George Mason Allard, Kt.; 
Ronald M. Beale (Managing); Rupert 0. 'Beale and H. 
Russell Crane; S!!cretary ,H. Adair; Sales Manager, 
J. M. Davis. Manufacturers Pianos, Radio and Sewing 
Machine Cabinets, etc. Wholesalers Pianos, Radios, 
Radio and Sewing Machine Cabinets, etc. Interstate 
Representatives: G. J. Grice Ltd., 90-92 Queen Street, 
Brisbane, Q.; Romcke Pty. Ltd., McCracken Building, 
Church Lane, Melbourne, Vic.; Savery's Pianos Ltd., 
29 Rundle Street, Adelaide, S.A .; Thomsons l-td., Hay 
Street, Perth, W .A. 

BEAUCHAMP. F. S. Pty. Ltd., 37 Elizabeth Street. Hobart , 
Tas. 'Phone 6109 . Distributors for Philips Radio­
players. 

BEGG, WILLIAM &. SONS, 343 Little Collins Street, Mel­
boume. C.l. MU2656. Telegrams/Cables. Begansoi1s. 
Factory representatives for "Minstrel"-Radio Goods. 
Branch: \Villiam Begg and Sons, 15 Austin Street, 
Adelaide, S.A. 

BELL, NORMAN & CO. PTY. LTD. , 403 Adelaide Street. 
Brisbane, Q. B3561 ( 4 lines). 280D G.P.O., Brisbane. 
Telegrams/Cables. Norman Bell, Brisbane. \Vhole­
salers of all electrical goods. Representatives for 
General Electric Co. Ltd. 

BENJAMIN, R . D., 231b Murray Street. Perth, W.A. 
B7088 . Distributor for lVIeltran Engineering Pty. Ltd. 

BENNETT&. WOOD PTY. LTD., 284 Pitt Street . Sydney. 
M-4405 (100 extensions). Box 55 CC, G.P.O ., Sydney. 
Telegrams/Cables, "Speedwell," Sydney, "Bentwood" 
Sydney. Governing Director, Charles IV. Bennett; 
Managing Director, K enneth A. Bennett. \Vholesaler 
Radio Sets, etc. Branches at Goulbnrn. Inverell. Lis­
more. Newcastle, Parramatta, \Vagga, \Vollongong. 

BESTON. D .. Kent Street, Sydney, N.S.W. M 3526. Dis­
tributor for J . J. Hoelle and Co. 

BIRKS, CHAS. & CO. LTD., 44 Rundle Street. Adelaide , 
S.A. (Cent.: 7130). Distributors for Tasma Receivers. 

BLACKMAN & LA \V LTD .. 843 Hay Street. Perth, W.A. 
B 8691-5. Distributors of Electrice Refrigerators. . 

BLAND RADIO, Coromandel Place. Adelaide. S.A. C5581. 
Telegrams/Cables. Blandradio. Proprietor. \V. J. 
Bland; Sales Manager. J. E. Van!; Accountant. L. H. 
Lindsay. Manufacturers and \Vholesalers Radio Parts 
and Sets (Operatic Radio Sets). and Radio Gramo­
phones. Interstate Rep.: Charles Harper and Co., 
Perth, W.A. 

BLOCH &. GERBER PTY. LTD. (with which is associated 
The Weldon Electric Supply Co.) , 46-48 York Street, 
Sydney, N.S.W. MA6291 (9 lin.es). P.O. Box. 2282M, 
G.P.O. Code address, L esah. Chairman of Directors, 
Eugene Gerber; Managing Director, Otto Raz; Mail 
Order Manager, P. E. Gerber; Assistant Manager (Re­
frigerators, Washing Machines, Bicycles), C. E. 
Eckert ; Radio Distribution Manager, A. Chapman. 
Manufacturers of Weldon Radio, \Velkold Refrigera­
tors, Metropolitan Distributors for Radiola and Air­
zone Receivers. \Vholesale Merchants in a ll radio 
eomponents and electrical fittings and appliances. 

BORTHWICK EVERITT &. CO., 33 Mountain Street, 
Broadway, Sydney. MA1235. .Joint Managers, A. R. 
Everitt and K. B. Borthwick. Manufacturers of Radio 
Chassis and Parts. 
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S INCE the commencement of Broadcasting in Australia the name 
British General Electric Co. Ltd., has been linked with the 

marketing of Radio Receivers of consistent high quality, performance 
and workmanship. 
To-day, B.G.E. "GENALEX" Receivers maintain this reputation, and 
occupy a position of distinction in the Radio trade throughout Australia. 

AU "GENALEX" Dealers are backed by the reputation of the B.G.E., 
which is their guarantee and assurance of a product of the highest grade 
of design and manufacture. 

British General Electric Co. Ltd. are sole Australian representatives of The 
General Electric Co. Ltd., of England, the largest British controlled Electrical 
organisation in the World. 

GENALEX 
(REG . TRADE MARK) 

MaT~eted in Austm!ia. by . 

BRITISH GENERAL ELECTRIC c 0. LTD. 
SYDNEY NEWCASTLE MELBOURNE PERTH HOBART LAUNCESTON 
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BOSS MANUFACTURING CO., 11 Yabsley Avenue, Ash· 

field, Sydhey. UA1895 . Manager, E. W. O'Sullivan. 
Manufac'turers and Wholesalers of Battery Chargers, 
Testers, Soldering Irons, Tran-sformers. Interstate 
representatives: Johnson Gaston, 359 Queen Street, 
Brisbane; Worando Buildings, Grenfell Street, Ade­
laide ; Bank Chambers, Elizabeth Street, Melbourne . 

BRAl\UJ, V. MACDONALD. Box 545F, G.P.O., Hobart, Tas. 
Distributor for Commonwealth Moulding Pty. Ltd. 

BRASH. M. & CO. PTY. LTD .. 108-110 Elizabeth St., Mel· 
houme. Vie. CI3729. Callies. "Brashpiano," Mel­
bourne. Man aging Director, A. G. Brash. Sales Man­
ager. J . E. Rowson. Radio Department Manager, C. 
R. Graham. Radio Forem an, J . Jaeksou. Distributors 
for Stromberg-Carlson and Racliola. Australian distri­
butors for Linconola and Studeberg. 

BREVILLE RADIO PTY. LTD. 486 Elizabeth Street, Syd­
ney, N.S .W. M6391 / 2. Telegrams/ Cables, " Breville." 
Managing Director, W J O'Brien. Manufacturers 
and Wholesalers of Radio Parts and Receivers. 
Wholesalers, Radio Receivers and Accessories . 
Lehmann Washing Mach in es. Representatives for 
Beach Refrigerators. Branch Offices, Breville 
Radio Pty . Ltd . (Vic.), 191 Queen Street, Melbourne, 
Vic. (E. Seal, Manager); Breville Radio Pty . Ltd., King 
House. Queen Street, Brisbane, Q. (0. Thomas, 
Manager). Interstate Reps.: Wyper Bros. Ltd., Bun­
daberg , Q. ; Williams' Pty. Ltd ., Rockhampton, Q.; 
Stott and Hoare (S.A.) Ltd., 21 Grenfell Street, Ade­
laide, S.A.; Stott and Hoare Typewriters Ltd., 55 Wil ­
liam Street, Perth , W .A.; Stanley B. Davys and Co., 
G . .P.O. Box 801, Wellington , N.Z.; Wills and Co. Pty. 
Ltd., 7 Quadrant, Launceston , Tas; F indlay and Wills 
(D'port), Devenport, Tas ; F. S. Beauchamp Pty. Ltd .. 
37 Elizabeth Street, Hobart, Tas.; 0 . Smedley, 22 Roe 
Street, Mayfield,. N.S.W. 

BRITISH GENERAL ELECTRIC CO . LTD., Magnet House, 
104.-114 ·ciarence Street, Sydney, N.S.W. 83011 (after 
5.30 B4075-B4339-B5073) G.P.O. 1594BB. Managing 
Director, E. E. Hirst, Melbourne Manager, T . E. 
Morgan , 388 Bourke Street, Melbourne (CI.9940). 
Perth Manager, T. W. John , 370 Murray Street 
(B5141); Newcastle Manager, K. W. Bullough , 141 
Scott Street (1259); Hobart Manager, K. B. Hayes, 
55, Elizabeth Street ('phone 3789); 167 Charles Street, 
Launceston (K. B. Hayes, Manager). Agents, Bris­
bane , Norman Bell &. Co. (Pty.) Ltd., 403 Adelaide 
Str.eet (B3561); Adelaide : A. G. Healing Ltd., 171 
Pir ie Street. 

BRITON ELECTRICAL & RADIO PTY. LTD .. 152 Pana­
matta Rd., Petersham, N.S.W. L3621 (3 lines). Tele· 
grams/Cables, Berco, Sydney. General Manager, G. 
Hunt; Chief Engineer, J . Briton. Manufacturers and 
\Vholesalers , Radio Receivers. 

BROOKS ROBINSON PTY. LTD .. 59-13'5 Elizabeth Street. 
Melbourne, Vic. Central 8800. Distributors for 
Philips Lamps (A/ sia) Ltd. 

BRYCE. R. J. S., London Stores Buildings. Elizabeth 
Street, Melbourne, Vic. Representative for Tasma 
Radio. 

BUCKLAND, WM. L. PTY. LTD., 139 Franklin Street, Mel­
bourne. F6644. Telegrams/Cables. "\Villbuck," Mel­
bol)rne. Managing Director, \Vm. L. Buckland. Tas­
m anian Distribu tors for Enunco. Wholesale Distri­
butors fo r Diamond and Ever Ready Batteries, U.S.L. 
Car and Radio Batteries, Philips and Radiotron 
Valves. Distributors for Ainnaster Radio Receivers-­
Es~anay, Astor and Celebrity Mastermade Radio Re­
ceivers. Branches: Charles and Cameron Streets, 
Launceston. Tas.; 59 Liverpool Street, Hobart, Tas. 

BURROWS AND MEEK PTY. LTD .. 93 Elizabeth Street. 
HolJart, Tas. 3250. P .O. Box 161C. Directors: A. P. 
Tlnnnws nlJ(l A. 0 . Tlnnows. 1\fnnagPr. R::Hlio DPparl-

m enl. R.l<J.lVT. Newton . Chief Eugineer, lt. H. Vralw. 
\Vholesaler and RetaiiPr. Radiolu. Astor, and Howard 
Radio Receivers. 

c 
CARLYLE &. CO., 915-7 Hav St!·eet. Perth. W.A. B9371 (3 

lines). J716, G.P.O . ·Telegrams/Cables, "Lylecar ," 
Perth. ·wholesalers of Radio Goods. Representatives 
for Ken-Rad Val ves . Solar Condensers, Mullard Valves. 
Allen Bradley Products. Lionel Trains, Liverpool 
Cables. Astor Radio Sets. 

CARR. JOHN & CO. PTY. LTD .. 661 Gemge Street, Syd­
ney, N.S.vV. MA 5698 and 4252. Sydney repre senta­
tive of Ge neral Mica S upplies lA nst.) Pty. Ltd ., Mel· 
bOU!'lle. 

CHANDLER, J. B. LTD., Aus t r a lia House. Carrington 
Street, Sydney. N.S.W. B6401/2. P .O. Bqx. 3699SS. 
Telegrams/Cables, Chandlereo. Man<Jging Direetor . . 1. 
B. Chandler. ·wholesalers of Ele ctrieal Appliances and 
Hadio Equipment. Represen tat ives for Sunbeam Elec· 
trical Appliances. \Vincharger. Branch: Brisbane. 
In terstate Represent<~tives: Gloria Light Co. Pty. Ltd .. 
Melbourne. Vic . 

CHANDLER, J. B. &. CO., 43 Ad~:laide Street. Brisbane. Q. 
B2041. P.O. Box . s:{3L. Brisbane. 'relegrams/Ca bleR. 
"Chanclleyco." Managin g Director. J . B. Chandler: 
General Manag-er. \V. G. Duncan; V. F. Mitchell, Sales 
Manager. Branch: J. B. Chand ler Ltd.. Australia 
House, Carrington Street. Sydney, N.S.IV. Whole­
salers of all Electrical and Radio goods. 

('LUBE. A. M. & Co .. 76 Cla r ence St.. Sydney. N.S.W. 
B3908. Managing Director. Alex a nde r Murrison Clubb. 
Manager Radio Electric Dept., A. M. Clubh. Manager 
Merchandise Department. T. Tobias. Distributors for 
Telefunken Radio Valves and Equip m ent, Presto un i· 
versa! Disc Recorders and Parts. Overseas Reps.: 
Francis Ch apmatl Sons & Deekes Ltd .. London. 

CLYDE ENGINEERING CO. LTD., Clyde Works, Gran­
ville, N.S.W. UW8881 -5 . Sales Department, 61 -65 
Wentworth Avenue, Sydney. (M6738). Cables "Phoe­
nix," Sydney. Telegrams: "Ciydebatry" Sydney. 
Directors: G. Weymouth, A. B. F. Rofe, C. G. Hudson , 
Wm. Sinclair. General Manager, H. P. Weymouth. 
Sales Manager, A. G. Evennett. Battery Manager, F. 
Cavin Young . Branches: Queensland-115 C. E. H. 
Buildings, Albert ana Charlotte Streets, Brisbane 
(Manager, C. A. Hammand); Victoria, 194·6 Latrobe 
Street, Melbourne (Manager, C. M. N ightingall) ; S.A .. 
1.55-7, Grenfell Street, Adelaide (Acting Manager, L. A. 
Brokensha) . Manufacturers of Clyde Batteries, Elec­
tric Power Plants, and General Engineering, etc. 

COLTON. PALMER & PRESTON. LTD., Cunie Street, 
Adelaide. S.A. CI3580 (10 lines l. Joint Managing 
Directors, E. F. Hamilton and Roy H . Palmer. Distri­
lmtors of Masterpieee Radio and Astor Radio. 

COLVILLE WIRELESS EQUIPMENT CO. PTY. L TO., 
8 Smail Street, Broadway, Sydn'ey, N.S.W . . MA3172. 
Governing Director, S. V. Colville. Designers and 
Manufacturers of Broadcast Transmission Equipment 
(under license from Philips Radio) Communication 
Transmitters and Receivers, Ultra High Frequency 
Apparatus, Aircraft and Portable Transmitters and 
Receivers, Custombu ilt Broadcast Receivers and 
Amplifiers, Colvilleco Transmitting Condensers, H. F. 
Inductors, Power and Audio Transformers, Studio and 
Control Apparatus. Australian agents for National 
Coy. Inc., Malden, Mass., U.S.A., and E. F. Johnson 
Coy., Waseco, Minn., U.S.A. 

COMMONWEALTH MOULDING PTY. LTD., 242 Prince's 
Highway, Arncliffe , N.S.W. LX1237-8-9 (3 lines ) . 
Telegrams/ Cables, "Commould." Managing Director, 
A .. W. Bake r; Sales Manager, J. P. Taylor. Manu­
facturers of Plastic Moulding-s . Interstate Agents 
an d Representatives: $.A., A . M. Ralph. 68 Flinder ~ 
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Street, Adelaide; Vic., G. P. Embelton &. Co. Ltd. , 
208 Lonsdale Place, Melbourne; Queensland, P . H. 
Phillips, Box 597J , G.P.O., Brisbane; Tas., V. Macdon­
ald Brame, Box 545F, G.P.O., Hobart ; New Zealand , 
H. c . Urlwin Ltd., Manchester and Gloucester Streets, 
Chr istchurch . 

CONDENSER SPECIALTY CO. LTD., 112 Rothchild 
Avenue, Rosebery, N.S.W. Mascot (M-7) 7_00. ~ele­
grams/ Cables, "Conspeco," Sydney. Managing Direc­
tor Keith D. Davison. Manufacturers of "C.S.C." Con­
de~sers. Interstate Representatives: Radio Whole­
salers Ltd ., Adelaide ; William Begg &. Sons, Mel­
bourne; c. F . W illers, Brisbane, Q.; H. P . Davey, 
Launceston, Tas. 

CONLON , S.M. RADIO CO., 26 Kippax Street, Sydney. 
FL 1935. Manage r, S. M. Conlon, B.Sc.; Works ~ana­
ger, w. P . Lynch. Manufacturers of Radio Receivers. 

CONTINJDNTAL CARBON CO. PTY. LTD., Corner Abbots­
ford and Miller Streets, Melbourne. F3G4 7. T,elegrams(, 
Cables, "Resis" Melbourne. Tntde name · Aerovox. 
Managing Director: J<,_ \V. Clark. Interstate Reps.: 
Simplex Products Pty. LtcL 716 Parrama.tta Road, 
Petersham. S.A. National Radio Ltd ., Pirie Street; 
A. G. Healing, Pirie Street, Adelaide. Queensla_nd, 
A. E. Hanold , Charlotte Street, BrislJane. Manufac­
tltrers and distributors of Electrolytic Condenset:s, 
Carbon Resistors, Auto Radio Suppressors and Rests­
tors. 

CRAMMOND RADIO MFG. COY., 8 Queen Street, North 
Quay, Brisbane. Proprietors: A. Crammond . Snr.; 
Mrs. Crammond, and A. Crammond Jnr . Manufactur· 
e rs of Crammond Receivers and a full range of Re­
eeivers eovering- some 22 models. No dealers or repre­
sentatives. Telephone B6431. 

CROWN RADIO MANUFACTURING CO. PTY. LTD., 51 
Murray Street, Pynnont, N.S.\V. Te legr~n.ts/Cables, 
"Crownradi o." Managing Directot·, J. B. Plulllps. Manu­
facturers and \Vholesalers of Radio Components, Kit 
Sets, Coil Kits . Interstate representatives: A . E. 
Harrold Charlotte Street, Brisbane, Q.; G. P. Embel­
ton and' Co., 208 Lonsdale Place, Melbourne, Vic. 

D 
DALTON , H. &. CO., 85 Eveleigh Street, Redfern, N.S.W. 

MA5580. Proprietor H . Dalton . Manufacturers of 
M ou 1 ded Formers, S~ckets, etc . Interstate D istr i ?u­
tors: N.S.W ., Bloch & Gerber Ltd., James &. Vaut1n ; 
Vic ., R. E. Trickey &. Co.; S.A., R. C. Forbes &. Co.; 
W.A.,. Associated Distributors. 

DAVEY, H . P., Laur:.ceston, Tas. Distributor for "C.S.C." 
Condensers. 

DAVIS, A. G. &. CO ., Wembley House, Railway Squar~ , 
Sydney, N.S.W. MA2866. Prop rietor A. G. Dav1s 
(Also Proprietor, Wembley Rad io). General Whole­
sale !·. 

DICKIN, I<'. Ltd., 18-34 Lords Road, Leichhardt, N:S.W. 
P .O. Box fs Leichhardt. Products: "Dickin" Cabmets. 
Managing Director, A. J. Dickin. Sales Manager, T . H. 
Dickin. LM4431-2. 

DOBBIE, A.W. & COMPANY, 53-55, Gawler Place, Ade­
laide, S.A. Central 6170. Managing Director, H. R: 
Pinkerton. Manager, J. T. Altass. Distributors of 
Radiophone Radio Receivers, Stanmor Dry Batterie~. 
\Vholesale a nd Retail Distributors Radio and Electn­
cal goods. 

DON ELECTRICAL CO. PTY. 17, Gibbon Street, Camper­
down, N.S."T· L2839. Proprietor, F. G. S. O'Donnell. 
Manager, E. 0 . Howe. Sales Manager, T. S. Godden. 
Manufacturers of Transformers, Rectifiers, Battery 
Chargers. Interstate Reps.: Vic., Salmon Bros. Pty. 
Ltd.; ·Queensland, Electrie Agencies, Brisbane; . W. A. 
Atkins, (W.A.), Ltd., Perth; N.Z., John Chambers & 
Son Ltd. 

DONNELLY, C. R.. 144 Zadoc Street, Lismore, N.S.W. 
Ropresenta tive for Tnsma Radio. 

DUCON CON DENSER PTY. L TO., 73-83 Bourke Street, 
Waterloo, Sydney, N.S.W. MA6104 (3 lines). Box 32 
P.O. Waterloo. Telegrams "Hecht," Sydney. Cables 
"Esoxur," Sydney. Managing Director, A. R. Persson. 
Sales Manager, C. S . Gittoes. Manufacturers, Paper 
and Mica Dielectr ic Electric Condensers. . Semi-dry 
and Liquid Electrolytic Co ndensers. Wirewound and 
Meta II ized Resistors. Representatives for Sirufer Iron 
Dust Cores, " Calit" High Frequency Ceramic. Inter­
state Reps.: H. Hecht &. Co., 450 Collins Street, Mel­
bourne, Vic . (517 Central, 3 lines. Cables, "Esoxur." 
Telegrams: " Hecht"); P . H. Phillip, 123-5 Char lotte 
Street Brisbane , Q. ('Phone B5774. Telegrams: 
"Phile~tric"); Arnold &. Wright, "Levy Buildings," 
Manners Street, Wellington, C.3. N.Z. ('Phone 51-323, 
Cables, " Arnrite"); Carlyle &. Co., 917 Hay Street, 
Perth, W.A. ('Phone B9371-2-3. Cables/Te legrams, 
" Lylecar"); W. T. Matthew, 95 Grenfell Street, Ade­
laide, S.A. (Central 2260, 2 I ines, Cables/Telegrams 
"Adorwhoop"). 

DUKE, ALAN, PTY. LTD., 486 Bourke Street, Melbourne, 
Vic. CI.1255 . Representatives of: D. Falshaw & Sons, 
Gerard Electr ic Manufacturers Ltd., Australian West­
inghouse Electric Co. , Mackenzie and Holland (Aust.) 
Pty. Ltd ., Jensen (Aust.) Raytheon Valves .. 

DUNCAN & CO. LTD., 107-109 Pirie Street, Adelaide, S.A. 
C3344 (5 lines). Managing Director, H . F. Peake. 
Branch Office: 110 Commercial Street, Mount Gam­
bier. (Mount Gambier 587). Manager, C. E. Hill. 
Manufacturers and distributors of Vasco Radio 
R ece ivers. 

s G. P. EMBELTON · & CO. MELB. 
E 
R 
v 
I 

c 
E 

COMMONWEALTH 
MOULDING PTY. LTD. 

Marquis, Potentiometers, Knobs, 
Arresters, Coil Formers, etc. 

CROWN R.ADIO PTV. LTD. 

Dial s , Kitsets, Coils, I F 's , etc. 

REPRESENTING:­
AERIALITE LTD., ENGLAND. 
Aerials, Covered Fle xi bles and 

Cables. 
ELECTRO DYNAMIC 

CONSTRUCTION LTD. 
ENGLAND. 

Converters, 6.12.32 Volt. 

SWIFT LEVICK&. SONS, LTD., 

ENGLAND. 
Magnets, Speaker, Etc. 

AEGIS PRODUCTS. 

Variable Condensers, Power 

iransformers, Chassis, Etc. 

208-212 LT. LONSDALE ST. Phones : Cent. 9132 Cables: Notlebme 
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E 
EASTERN TRADING CO. L TO., 470/480 Elizabeth Street, 

Sydney, N.S.W. MX1121. 42 P.O. Haymarket. Tele­
grams/Cables, Quietando. Managing Director, A. C. 
Millingen: Director, C. B. Meyer; Secretary, R. V. 
Bridekirk; Manager Radio Dept., H. I. Hobden; Fac­
tory Manager, C. W. Vaughan. Manufacturers, Radio 
Components. Wholesalers, Broadcast Receiving Valves 
and Radio Components. Branch: Peacock House, 486 
Bourke Street, Melbourne, Vic. M5693. Box 1771 
G.P.O., Melbourne. Interstate Reps.: Edgar V. Hud­
son Pty. Ltd., Charlotte Street, Brisban.e, Q.; Newton 
McLaren Ltd., Leigh Street, Adelaide, . S.A.; Carlyle 
and Co., Hay Street, Perth, W.A.; W. and G. Genders 
Pty. Ltd., Cameron Street, Launceston and Liverpool 
Street, Hobart, Tas. 

ECLIPSE RADIO PTY. LTD., 216-22 City Road, South 
Malboume. M4681 (9 lines). P.O. Box 2322 G.P.O .. 
Melbourne. Teleg-rams/Cables. Eclipse. Melbourne . 
Directors. C. 0 . vVelsh, Alhert Aarons, Saul Aarons. 
Manufacturers and \Vholesalers, Radio Receivers (53 
models). Radio Accessories. Representatives: Empire 
Pickups and Motors, Plessey Switches, Condensers. 
Branches: 137 Clarence Street, Sydney; 43 Austin 
Street, Adelaide ; 156 Creek Street, Brisbane. 

EFCO MANUFACTURING CO. L TO., 108 Princes High­
way, Arncliffe, N.S.W. LX1231 (4 lines). Managing 
Director, Richard Facer; Thomas Facer, Director; 
Reginald Facer, Radio Manager. Manufacturers of 
Efco Dials, Tuning Units, Visual Tuning Meters, I. F. 
Stampings and sundry metal fittings .. Distributors: 
0. H. O'Brien, Melbourne; Newton McLaren, Adelaide; 
Carlyle, Western Australia. 

EILBECK & CO. PTY. LTD., 100 Clarence Street, Sydney, 
N.S.W. B5090. Box 2541E, G.P.O. Teleg-rams/Cables, 
RACCENNATO, Sydney. Representatives for 'rung-s­
ram Valves, Dubilier Condensers, Bl'itish N.S.F. Re­
sistors and Volume Controls. 

l<JLECTRICAL AGENCIES, 193 l!Jlizabeth Street, Brishane. 
Q. B 4287. Distributors for J. J. Hoelle and Co ., and 
W. A. Syme and Co. 

ELECTRICAL SERVICE CO., 6 Pacific St.. Newcastle, 
N.S .W. 'Phone Newcastle 299. ·wholesalers of Radio 
Receivers and Component Parts, etc. 

ELECTRICAL SPECIALTY MANUFACTURING CO. 
Ltd., 17-19 Glebe Street, Glebe, N.S.W. MW2608-09-00. 
Telegrams, Essemco. General Manager, J. T Dunn. 
Manufacturers and Wholesalers of Radio Receivers 
("Aristocrat" Radio Receivers"). Interstate Reps.: 
Trackson Bros. Pty. Ltd., Brisbane, McCann Bros., 
Hobart. 

ELECTRIC SHOP LIMITED, 43 Russell Str., Toowoomlm. 
Q'ld . Telephone: 844, S42. P.O. Box 224. Telegrams/ 
Cables, ELECTRICSHOP. Directors, A. E . Squelch, 
J. F. Fulcher, G. I<'. Alke, J. Hill , H. T. Anderson. 
·wholesalers of Stromberg--Carlson Receivers. 

ELECTRICITY METER MANUFACTURING CO. PTY. 
L TO., Joynton Avenue, Waterloo, N.S.\V. MA6043 
P.O. Box 4, ·waterloo. Telegrams/Cable, 'Electromet," 
Sydney. Commercial Manag-er, D. E. \Villiams; IV" orks 
Manag-er, F . Layer; Radio Engineer, H. K . James. 
Manufacturers Radio Sets and Rerigerators (Emmco 
Radio and ElectriCE Refrigerators). Interstate Reps.: 
(Radio) Radio Industries Ltd.. .Joynton Avenue, 
Waterloo, N.S. W.; \Villiam Beg-g and ~)ems. 343 Little 
Collins Street. MPIJJOmne. Vie.; .J. G. Pritchard Ltd .. 
18 \Villiam Stree t. Per th, \V.A.: Wm. L. Buckland Pty. 
Ltd.. 57 Liverpool Street, Hobart, and Chal'ies and 
Cameron Streets, Launceston, Tas. (Refrigerators) 
New System Telephones Pty. Ltd .. 276 Castlereagh 
Street. Sydney, N.S.\V.; New System Telephones Pty. 
Ltd .. 276 Flinders Street, Melbourne, Vic.; Howa1·ds 
Ltd. , 317/327 Adelaide Street, Brisbane, Q.; Myer Em­
porium IS.A.) Ltd., Grenfell Street, Adelaide, S.A.; 
Blackman and Law, Perth, W.A. 

ELPHINSTONES PTY. LTD., 342-350 Adelaide Street. 
Brisbane, Q, B 2141 (5 lines). P.O. Box 512H. Tele­
grams/Cables. "Elphi!1stones." Managing Director. 
A. C. Elphinstone; General Manager and Director, 
H. L. Elphinstone. Secretary, H. C. R. Munay, F.I.C.A. 
·wholesalers of Lighting- Plants, Motor Accessories, 
etc. Representatives for Jos. Lucas Ltd . products. 
Stromberg. Marvel, Schebler, .Johnson and Solex Car­
lmrettors, etc. 

EM BEL TON, G. P. & CO .. 208 Londsdale Place, Melbourne, 
C.1 Central 9132. Telegrams and Cables, "Notlebme." 
Propt·ietor, G. P. Embelton; Sales Manager, J. H. 
Magrath; Accountant and Secretary, R. J. Gibson. 
Manufacturers of Coil f-<its, etc. Wholesaler of Radio 
Components. Sole agents in Victoria for Crown Radio 

F=========lll===========l 

MOULDERS Af!Jrg.!!Jj TO THE 
Knobs 

Plugs 

Valve 
Sockets 

Potentio-

AUSTRALIAN RADIO INDUSTRY 
In order to enjoy the greatest possible demand, a product must 
be more than a little in advance of its competitors . . m 
appearance, performance and value. 

Coil formers 

Switches 

Escutcheons 

meters No doubt that is why Marquis Mouldings have been the most etc., etc. 
popular since th~ beginning of radio in Australia. 

COMMONWEALTH MOULDING CO. PTY. LTD., PRINCE'S, HIGHWAY, ARNCLIFF'E, N.S.W. Phone, LX 1237. 
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Products and Marquis Moulded Products. Represen­
tatives of Electro-Dynamic Construction Co. Inter­
state representatives: H. P. Standen, Hindmarsh Build­
ings, Hindmarsh Square, Adelaide, and Bostock, Bris­
bane, Queensland. 

ESSANAY MFG. CO. PTY. · LTD., 54 Buckhurst Street, 
South Melboume, Vic. M 3169. Set and parts manu­
facturer. Directors, E . A. Austin and W . M. Sweeney. 

THE EVER-READY COMPANY (AUSTRALIA) L TO., 
Harcourt Parade, Rosebery, N.S.W. Mascot 1180 (5 
lines). P.O. Box Mascot 37. Telegrams/ Cables, 
Readyworks, Sydney. Managing Director, R. P. 
Walter. Director and Manager, A. Jewell. Director 
and Production Manager, S. W. H. Newman. Sales 
Manager, G. K. Herring. Publicity Manager, F. H. 
Tisbury. Secretary, 0. Armstrong. Interstate branches: 
Melbourne, 360 Collins Street, CJ4417, Manager, John 
Leeman. Brisbane, Perry House, Elizabeth Street, 
B9811, Manager, Chas. H. Hart. Manufacturers of 
Dry Batteries. Representatives for "Eveready" Air 
Cells, Ever Ready Torch Cases and Electrical Special­
ties. 

EXIDE BATTERIES OF AUSTRALIA PTY. L TO., Grace 
Buildil'ig, 77 York Street, Sydney, N.S .W. MA6751-2-3, 
3344P.P., G.P.O., Sydney. Telegrams/Cables, Chloridic. 
·wholesalers of Batteries. 

I<;XPRESS ELECTRICAL INSTRUMENT CO. LTD., 118-
124 Bourke Road, AlexandTia, N .S.IV. (Subsidiary of 
Stromberg-Carlson (A/sia Ltd.) . Makers of Radio 
and Electrical Testing Equipment. 

EYELETS PTY. LTD.. 42-8 Green St., vYindsor, Vic. 
·windsor 7084-5. Telegrams and cables, "Eyelets" 
Melbomne. Interstate Reps.: C. H. R. Johnston, cor­
ner Cleveland and Buckingham Streets, Sydney; P. G. 
Lavers, 125 Adelaide Street, Brisbane, Q.; F. L . Runge, 
Edments' Buildings, Rundle Street, Adelaide, S.A. ; 
C. R. Palmer, 75 King Street, Perth, 'N.A. Makers 
of Metal Parts. 

F 
FALLSHAW, D. & SONS, 1 Boundary Road, North Mel­

bourne, Vic. F4636. Director, F . Fallshaw. Manu­
facturers of Radio Cabinets. 

F .ERROCART !A/SIA) LTD.. comer Abbotsford and 
Miller Streets, Melbourne. F3647. Telegrams and 
Cables "Fenocart." Sydney Rep., Simplex Products 
Pty. Ltd., 716 Panamatta Road, Petersham. S .A. Rep .. 
National Radio Ltd., Pirie Street, Adelaide, A. G. 
Healing, Pirie Street, Adelaide; Queensland Rep.; 
A. E . Harrold, Charlotte Street, Brisbane. N.Z. Rep., 
Swan Electric Co. Ltd., High Street, Auckland. 

FJNDLAYS PTY. LTD., 80-82 Elizabeth Street, Hobart. 
Tel.: 3718. P.O. Box, 284C. Telegrams and Cables: 
Findlays Ltd., Hobart. Manager, S . H. Findlay. 
Branch at Apollo House, Launceston. Tel. : 482. P.O. 
Box 39. Telegrams and Cables: "Findlays," Launces­
ton. Directors, P. A. l~incllay , A. P. Findlay, S . H . 
Findlay. Wholesalers and Retailers , Pianos, Musical 
Instruments, Gramophones, Radios, Records. Branch 
offices: Find lays, Hobart, Find lays and Wills, Devon­
p.ort. 

FINDLAY & WILLS (D'PORT) PTY. LTD., 95 Rooke 
Street, Devonport, Tas. 'Phone 193. Distributors for 
Breville Radio Pty. Ltd. and The Gramophone Co. 
Ltd. , H.M.V. , and Stromberg-Carlson ·(A/ sia) Ltd. 

FORBES, ROBERT C. & CO., 30a Cmrie Street, Adelaide, 
S.A. Central 4746. P.O. Box, 256D, Adelaide. Cables, 
''Sebt·of." Proprif>tor, HolH11't C. Forbes. Wholesalers , 
Electric and Radio Goods. Hepre ~enlalives for Liver· 
pool Electric Cables, Lewcos \Vires, \Veston Meters. · 

FOX AND MACGI LL YCU DDY L TO., 57 York Street, Syd­
ney, N.s,w. B 2409, B 2410. P.O. Box 2144LL. Tele­
grams/Cables, Fox Radio. Director, A. R. Fox; 
Manager, C. H. Vaughan; Sales Manager, J. Rich­
mond. Wholesalers of Radio Parts and Sets. 

G 
GAGE H., 'l'empany Street, North Fitzroy, Vic .. JW1138. 

Manufacturers of Radio Cabinets. 

GARDAM, J. R. W. & CO., 138 Munay Street, Perth, W.A. 
B9241-2. P.O. Box L903. Telegrams/Cables, "Gardam," 
Perth. Managing Partner, J. R. W. Gardam. Whole­
salers of Electrical and Engineering Plant, etc. 

GENDERS, W. & G. PTY. LTD., 53 Cameron Street, 
Launceston, and Liverpool Street, Hobart, Tas. 1140 
(3 lines) and 3001 (3 lines). Directors: E. B. Geners 
(Managing Director) , Claude James, M.H.A., F.F.I.A. 
Secretary: P. C. Thompson. Distributors for Eastern 
'l'rading Co. Ltd., Siemens (Aust.) Pty. Ltd., Standard 
Telephones and Cables (A/sia) Ltd. , Vesta Batteries. 

GENERAL MICA SUPPLIES (AUSTRALIA) PTY. LTD. 
496 Church St., Richmond, E. I. Vic. J2774. Tele­
grams/Cables "Supennicas." General Manager, Miss 
A. T. Coggan. Mine Manager, Mr. S. F. Weller. Miners 
and manufacturers of Mica for Electrical and Radio 
trade. Sydney Rep.: John Carr & Co. Pty. :f_,td., 661 
George Street, Sydney. 

GENERAL RADIO CO., 4th Floor, State Shopping Block, 
Market Street, Sydney, N.S.\V. M3531. Proprietor, 
Hayward C. Parish. Telegrams/Cables "Calpa" Syd­
ney. 

Reg. Trade Mark 
Established 1930 

A GOOD NAME 
AND 

A GOOD SET 
Custom Built Radios. Wholesale Distributors of all 
reputable radio and electrical domestic appliances. 
domestic appliances. 
Manufacturers and Suppliers ·of Public Address 
Systems. 

WESTMINST-ER RADIO TELEVISION CO. 
LTD. 

C. WHATMUFF, Managing Director. 
26 George Street, Parr<tmatta, Australia. · UW 9601 
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GERARD & GOODMAN TL., Synagogue Place, Adelaide, 

Central 5040 (4 lines) . P.O. Box X2. Telegrams : 
Gerard-Goodman, Adelaide. Cables, "Gandg," Adelaide. 
Managing Director, A. E. Gerard; Director and Mana­
ger, A. Hubert Gerard; Director and \Yorks Manager, 
L. D. Sobels; Sales Manager, R. L. Culley. Branch 
Office, 132 Rundle Street, Adelaide. Electrical Engi­
neers and Merchants. 

GIBSON, A. H. (ELECTRICAL) CO. PTY. L TO., 23 Hard­
ware Street, Melboume, C.1, Vic. F3123 (5 lines) . 
P.O. Box, 711F. Telegrams/Cables, "Gibeloc." Manag­
ing Director, A. H. Gibson; Directors, F. J. Yourelle, 
C. W. Bryant. \Vholesalers for Elex Radio and Elex 
Electrical Appliances, and all requirements of Radio 
and Electrical Trade. Representatives in Victoria, 
Derby Cable and Telefunken. Interstate Reps.: J . 
Thompson, Box 28A, ' G.P.O., Adelaide, S.A.; C. F . 
\Villers, Perry House, Elizabeth Street. Brisbane, Q.; 
Parkinson and Co., Economic Chambers, \Villiam 
Street, Perth, \V.A. 

THE GRAMOPHONE CO. L TO., H.M.V. (Australian 
Branch of British Company at Hayes, Middlesex), 2 
Parramatta Road, Homebush, N.S.W. UM6671 . Gene­
r~l Manager, W. A. Donner. s ·ales Manager, ·W. G. 
S1mpson. Manufacturers of "His Master's Voice" 
Radio Receivers. Distributors: Melbourne, Columbia 
Graphophone (Aust.) Ltd., 347 Flinders Lane, C.1 
(M5675); Brisbane, A. E. Harrold, 123 Charlotte Street 
Adelaide, S. Hoffnung & Co. Ltd ., 83 Grenfell Street 
(C1.4170); Perth, Household Appliances Ltd., St. 
George's Terrace, (B6667). Tas., Findlay & Wills Pty. 
Ltd . Devonport (Tel. 193). Findlay's Pty. Ltd., Hobart 
(Tel. 4505). Wills & Co. Pty. Ltd., (Tel. 501), Find­
lays Pty. Ltd., Launceston (Tel. 482). 

GRICE, G. J. L TO., 90-92 Queen Street, Brisbane. Q . B1674. 
P.O. Box, 231D. Telegrams/Cables, Symphony. Mana­
ging Director, Arthur Baynes; Sales Manager. " ' · 'I' . 
Knight. vVholesalers, Beale and Tasma. Radio Kel­
vinator Refrigerators, Columbia Batteries. Bra1~ches: · 
~r . L. Shaw, Rockhampton, Q.; R. Musgr·ave, Towns­
VIlle, Q.; A. J. Fleetwood, Mackay, Q . ; P . J. Bodkin , 
Toowoom ba, Q.; J. \Vylie, Cairns. 

H 
HALLT, E. J., Eli~abeth Street, Brisbane, Q. B 9502. Dis­

tributor for Mica and Insulating Supplies Co. 

HANTKE, T. F., St. George's Terrace. Perth, IV. A. Agent 
for National Radio Corporation Ltd. 

HARRIS D. & CO., 140 Rundle Street, Adelaide. S.A. 
C6122 (2 lines). Partners, D. T. Harris and S. D. 
Harris. Manufacturers of "Radion" Radio Rece'vers. 
Distributors for "Rola" Speakers, "Simplex" Condens­
ers, "Hygrade" Radio Cabinets, and all Radio Acces· 
sories. 

HARRIS, SCAR FE L TO., Grenfell Street, Adelaide, S.A. 
Central 3300 (31 lines). Box 385A. G.P.O. Telegrams/ 
Cables. Harriscarf. Directors. P. .J. A. Lawrence 
(Chairman), Har·old Law-Smith, C. C. Deeley, F . E. 
Robertson, F. 1~'. Trowse; Secretary, L. B . Daymond; 
Sales Manager, A. F. Baggott. \Vholesalers, Airzone, 
Serenader, Prelude, Astor, General Electric and Emmco 
Radio Receivers. Branch: Blende Street, Broken Hill 
N.S.W. . ' 

HARRISON, A.S. & CO. PTY. L TO., 85 Clarence Street, 
Sydney, N.S.W. 86541 (3 lines). Manag·ing Director, 
A. S. Harrison. Distributors of "Nestorite" Moulding 
Powders. Overseas Reps.: London House, 11 Dow­
gate Hill, Cannon Street, London, E. C. 4. 

HARROLD, A. E .. 123-125 Charlotte Street. Brisbane. Q. 
B272fl (2 lines!. Bo x f,~I3.J. 'l't·l.,gn;m,; and CalJles 
"Hanold" Brisbane. Sole Queensland Distributor for 
H .M.V. Radio, Rola Speakers, Crown Radio Manufa.c-

----- -~ - ~ - -- - - - -

turing Co.. Simplex Products Pty. Ltd., Continental 
Carbon Co. Pty. Ltd., F errocarte (A/sia) Pty. Ltd. 
'Wholesaler of all standard makes of Radio Compon­
ents. 

HARTLEYS PTY. L TO., 270 Flinders Street, Melbourne. 
Vic. Central 4970 (10 . lines). Telegrams/Cables, 
Hartspurt. . Managing Director, H .\V. Joseph. \Vhole­
salers of Radio Receivers, Radio Accessories and 
appliances. 

HEALING~ A. G. LTD., 167-173 Franklin Street, Melbourne, 
C.1, V1c. F5171 (10 lines). P.O. Box 870J. Telegrams/ 
Cables, ~ealing, Melbourne . Directors, A. G. Healing 
(Governing) , N. Broomhall (Managing), C. Forbes, W. 
W. Devling, V. R. Powell, E. M. Dumbrell. Manu­
facturers and Wholesalers, Batteries Radio Receivers 
Refrigerators ("Healing Golden voiced Radio"), etc: 
Branches: 164/ 170 Goulburn Street, Sydney, N.S.W. 
(E. M. Dumbrell, Manager); corner Pirie and Pulteney 
Streets, Adelaide, S.A. (W. W. Devling, Manager). 

HECHT, H. and CO., 450 Collins Street, Melbourne, VIe. 
51_7 (3 lines). Cables: "Esoxur"; Telegrams: "Hecht." 
D1str1butors for Ducon Condensers. 

HEIRON & SMITH (Salonola), !H Hunter Street, New­
ea.stle. N.S.I\r Newcastle 1094. Box 32 Newcastle. 
Manager, G. B. Parry. \Vholesa lers and Retailers. 
Wholesalers of Radios. 

}UiNDEHSON. P .A. & CO., Berry Road, St. Leonard; , 
N.S.\Y. X1214 & X1087 . Proclttcts, Henderson Power 
Equipment. Manager, P . A. Henderson. 

HILCO TRANSFORMERS PTY. LTD., 97-111 Berkeley 
St. , Carlton. N.3, Vic. 1.<'1661-1662. Box 44a. G.P.O. 
MellJO:m1e, C.l. Telegrams/Cables, Hilcoy Melbourne. 
Manufactmers . and \Vholesalers of Transformers, 
Chokes and Allied Power Equipment. 

HOELLE, J. J. & CO., 47 Alma Street, Darlington, N.S.W. 
MA5762. Manufacturers of Lugs, Terminals, and 
Electr·1cal Goods. Sales Manager, J. J. Hoel~e. Inter­
state Reps.: Queensland, Electrical Agency, 193 Eliza­
beth. Street, Brisbane; Vic., G. P. Hordern, 499, Little 
Coll1ns Street, Melbourne; N.S.W., D. Beston Kent 
Street, Sydney (M3526). · ' 

HOLLWAY, JOHN & SONS, 40 Armstrong Street North. 
Ballarat, Vic. (Tel. 89 .) Distributors of Tasma Re­
ceivers. 

HOMECRAFTS PTY. LTD., 211 Swanston Street, Mel­
bourne. Central 8200 (2 lines), (Direct Trunk Line 
TL202~. Telegrams/Cables, Homecrafts, Melbourne. 
V1ctor1an Di.stributors, Astor Radio. Wholesalers, 
Rad 10, Electr1cal and Cycle I ines. 

HOR-?,ERN,. G .. P. , 499 Little Collins Street, Melbourne, 
v rc . Drstnbutors for J. J. Hoelle and Co. 

HOW~RD RADIO PTY. L TO., Vere Street, Richmond, E.1, 
V~c. J5148 (3 lines). Telegrams/Cables, "Howrad," 
R1chmond. Managing Director, W. H. Carnegie; 
Manage; and D!rector, F. J. Henderson; Manager Mer­
chandiSing D1v1s1on, A. J. Phillips. General Whole­
salers of Radio and Electrical Goods. Manufacturers 
of Radio Receivers and Radio Cabinets. Sole agents 
for: Mullard Radio Receivers and Valves, "Garrard" 
Motors and Clocks, Graham Farish products, Hasag 
Bu.lbs, Erpees H~adphones, Meltran Transformers, 
Ze1ss llkon ln?ustr1al and Commercial Lighting Equip­
ment, S.B. W1re and Cable. Distributors of: Condor 
Lamps, "Hec~a" Products, Diamond Batteries, Ever 
Ready Batte.r1es, Greengate (C.M.A.) Wire and Cable. 
Interstate Reps.: E. V. Hudson Pty. Ltd., 284-286 
Edward Street, Brisbane, Q.; Reg. Rose and Co. Ltd 
Kembla Buildi.ng, Margaret Street, Sydney, N.s.w.'{ 
South Austral.lan Radio Pty. Ltd., 71 .Hindmarsh , 
Squa;·e, Adelaide, S.A.; Howard Radio at1d Co •. 33 
Argyle Street, Hobart, Tas. ' 

1937 RADIO TRADE ~NNUAL OF AUSTRALIA 285 

MANUFACTURERS AND WHOLESALERS DIRECTORY (Continued) 

HOWARD RADIO & CO., 33 Argyle Street, Hobart, Tas. 
Distributors for Howard Radio, Meltran Engineering 
Pty. Ltd., Mullard Radio . 

HOWARDS LTD., 317-327 Adelaide Street, Brisbane, Q. 
B 1951 (9 lines). Distributors for E lectricity Meter 
Mfg. Co. Pty. Ltd. (Electric Refrigerators) and Philco 
Receivers. 

HUDSON, EDGAR V. PTY. LTD. , 284·6 Edward Street, 
Brisbane, Q. B3733-4. P.O. 522H. Telegrams/ Cables, 
"Qupee." Director, Freel. Hoe; Secretary, W . A. 
Hubner. Radio Wholesalers. Representatives: C. W. 
Thompson, Townsville, Q.; A. 0 . Raymond, ·warwick, 
Q.; Arthur Keers , Caims, Q. 

I 
TMPEX LIMI'rED (!ale New Herberholcls) , 431 Hoddle 

Street, Abbotsford, N. ll, Vic . .J5231. (2 lines). Tele­
grams/Cables, Parwin , Melbourne. Managing Direc­
tor, Vol . F . Winter; Secretary, N. P. vVomersley. 
Manufacturers, Dry Batteries, Torc:h Units, Conden­
sers. Branc:h: 181 Clarence Street. Sydney, N .S.W. 
(W. Taylor, Manager. MA3602) . Distributors: V . .J. 
Griffiths, Exton Honse, Queen Street. Brishane, Q.; 
R. C. Woolard, 18 Chessar Street, Adelaide, S.A. ; 
S . W . Green, 164 St. George 's Terrace, Perth, \V.A . 

INTERNATIONAL RADIO CO. PTY. LIMITJ<JD, 254 Cas­
tlereagh Street, Sydney, N.S.W. M4893 (3 lines). 
'l'elegrams/Cahles, Radiophon . Managing Director, 
Charles E. Fonest; Sales Manager, Clifford G. Sal­
mon; Ac:ting· Secretary, Leslie D. Good sail , Norman 

Eiden, Sydney Manager. Manufacturers and Manu­
facturers representatives (JENSEN Speakers, GOAT 
_Yalve Shields, AMPHENOL Valve Sockets and Plugs, 
OHIOHM Resistors). Wholesalers of NATIONAL 
UNION Valves, Cathode Ray Tubes, Pilot Lamps and 
Photo-Electric Cells, "SHURE" Microphones, INTER· 
NATIONAL Gen-E-Motors and Farm Lighting Plants. 
GENERAL INDUSTRIES Electric Motors and Record 
Changers, Magicores, JENSEN Speakers, AMPERITE 
Microphones, LENZ Hook-up Wire, SPRAGUE Con­
densers. OHIOHM Suppressors and Volume Controls. 
Subsidiary Companies: International Radio Co. Pty. 
Ltd ., 403 Bourke Street, Melbourne, Vic. ('Phone 
1.<,2858); 178 Rundle Street, Adelaide, S.A: ('Phone 
Cent. 2425); C.T.A. Buildings, Elizabeth Street, Bris­
bane. Q. ('Phone B9411); International Radio Co. Ltd .. 
Courthouse Lane, Auckland, New Zealand , ('Phone 
40-400). 

INTERNATIONAL RESISTANCE CO. (A/SIA) L TO., 55 
Addison Road, Marrickville, N.S.W. BW 2385-6. Tele­
grams, "lrcal." Directors, Wm. J. McLellan · and 
Maxwell Walker. Secretary, G. E. Lucas. Distribu­
tors: Wm. J. McLellan and Co., 55 York Street, Syd­
ney. Manufacturers of I.R.C. Ceramic Metallised 
Resistors, Insulated Metallised Resistors, Wire Wound 
Resistors. 

IRVINE RADIO & ELECTRICAL CO., Perry House, Eliza­
beth Street, Brisbane. B8395. Telegrams and Cables, 
Irvine Radio. \Vholesalers Radio Receivers and Radio 
Components . 

FOX & MACGILL YCUDDY Ltd. 
B 2409 Australia's Leading Radio Wholesalers 8 2409 

Our Mail Order ser-vtce ts the most efficient 

of all. ALL orders despatched SAME DAY. 

SEND FOR OUR 1937 CATALOGUE 
Details of all Circuits on request 

FOR SPEED 
RING 

B 2409 

PROMPTNESS ... SERVICE 
TELEGRAPH 

••FOXRADIO" 

MERINO HOUSE, 57 YORK STREET, SYDNEY 

.~;1:.4~ ... ·. . . .. . .... .. .. .· .. . 
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J 
JACKSON & MACDONALD, 360-362 Kent Street, Sydney. 

M2226 (3 lines). P.O. Box, 848G. Telegrams/Cables, 
Jayandem. Manufacturers of Radio Cabinets. 

JAMES & VAUTIN, 661 George Street, Sydney, N.S.W. 
MA2437. Cable address, "Tokalon," Sydney. Whole­
salers of Insulating Materials and Wire, Valves, 'V'ash­
ing Machines, Refrigerators, etc. Interstate Rep.: 
Invine Radio and Electrical Co., Perry House, Eliza­
beth Street, Brisbane. 

.JOHNSON & GASTON (Qld.) PTY. LTD., 359 Queen 
Street, Brisbane, Q. B 6495, and at Worando Build­
ings, Grenfell Street, Adelaide: Bank Chambers, Eliza­
beth Street, Melbourne, Vic. Distributors for Boss 
Manufacturing Co. 

K 
KEEP BROS. & WOOD PTY. L'l'D., 200 Latrobe Street, 

Melbourne, Vic. Fl155. Distributors "Astor" radio 
receivers. 

KIRBY, A •. W. & CO. PTY. L TO., East Street, Rockhamp­
. ton, Q. Distributors for Radio Corporation Pty. Ltd. 

KLOSTER, J. A. C., Stegga's Cham hers, Market Street, 
Newcastle, N.S.W. (Tel. 1966.) Representative for 

Tasma Radio. 

KOHN BROS. PTY. LTD., 118 York Street, Launceston, 
Tas. Tel. 1192. Telegrams/Cables, Kohn Bros .. 
Launceston. Managing Director, G. B. Kohn; Technical 
Adviser, E. H . Kohn. Wholesalers. Representatives 
for Radio Products. 

KRI ESLER A/SIA LTD., Cnr. Pine and Myrtle Streets, 
Chippendale, N.S.W. M 4391 (2 lines). Makers of 
Kriesler Radio Receivers and Components. Australian 
distributors for Milnes Battery Units and Winchargers 
(wind-driven charger). Trade name, Kriesler. Chair­
man of Directors, P. G. Tuit; Technical Director, Rae 
Weingott. 

L 
LAWRENCE AND HANSON ELECTRICAL CO. LTD., 33 

York Street, Sydney, N.S.W. B 6476. Box 2551. Tele­
grams and Cables: ''Lawhanson'' (all States) . 
Branches: 172-6 'V'illiam Street, Melbourne, Cl., 10394; 
87 Elizabeth Street, Brisbane, B 1407; 120 Collins 
Street, Hobart; 2.0 Leigh Street, Adelaide, Cl., 2106; 
26 Hunter Street, \Newcastle. Managing Director, 
A. J. Hanson. Directors, A. E. Kaleski and A. R. Han­
son. 'V'holesalers and distributors Glovers' C.M.A. 
wires and cables, Philips electric lamps. Distributors 
Philips valves. 

LEKMEK RADIO LABORATORIES, 75 William Street. 
Sydney, N.S.W. FL 2626 (3 lines) . Telegrams/ Cables, 
Lekmek, Sydney. Proprietor, N. S. Gilmour; Chief 
Engineer, J. Paton; Factory Superintendent, A. V. 
Bates. Manufacturers of Radio Receivers, Superfine 
Kits and Components, Special High Fidelity Trans­
formers and Broadcast Equipment, Intercommunica­
tion Speaker Systems, etc. Receivers distributed by: 
Lawrence and Hanson Electrical Pty. Ltd. , Sydney, 
Melbourne, Adelaide, Hobart, Launceston and Bris­
bane; S. McCrum, 352 Hunter Street West, Newcastle ; 
L. L. Bateman, Pastoral House, St. George's Terrace, 
Perth. "Superfine" Kits and Components distributed 
by: Fox & MacGillycuddy Ltd., 57 York Street, Sydney; 
Bloch and Gerber Ltd., 46-48 York Street, Sydney; 
Lawrence and Hanson Electrical Pty. Ltd., 33 York 
Street, Sydney; John Martin Ltd. , 116 Clarence Street, 

Sydney; United Radio Distributors, 234 Clarenc.e 
Street, Sydney; S. McCrum, 352 Hunter Street ·west. 
Newcastle; Edgar V. Hudson Pty. Ltd., 284-286 Edward 
Street. Brisbane; Australian Engineering and Equip­
ment Co. Pty. Ltd. , 415 Bourke Street, Melbourne, Vic.; 
Lawrence and Hanson Electrical Pty. Ltd. , 172-176 
\Villiam Street, Melbomne; The Electric Lamp House 
Ltd., 27 Manners Street, v~Tellington; Newton McLaren 
Ltd. , Leigh Street, Adelaide, S.A. Speaker Systems, 
Telephone Rentals (J. T . Campbell), Cranbrook 
Chambers, Bentham Street, Adelaide. High Fidelity 
Equipment, Stannage Radio, Queen's Arcade, Auck­
land, N.Z. 

LEN ROC L TO., 211-5, Pulteney Street, Adelaide. C8770 
(4 lines). P.O. Box, No. 1119K. Telegrams and Cables. 
Lenroc. Managing Director, P . Moody; vVorks Direc­
tor, W. G. H . Davey. Radio ~Tlwlesalers . 

LITTLE, H . C. & CO., 402 Murray Street, Perth , W.A. 
Distributors for Siemens (Aust.J Pty. f~td . 

LIVERPOOL ELI<JCTRIC CABLE CO. LT D. (in c;onjunction 
with its associated company, London Electric \Vire 
Co. and Smith Ltd.) (Incorporated in England), Lew­
cos House , 233 Clarence Street, Sydney, N.S.W. 
MA 6001 (3 lines). Australian Manager, A. Maughan. 
Interstate Reps. - Vic.: 586 Bourke Street, Melbourne 
(M5989, Manager, T. E. Dukes); ~T.A.: Carlyle and 
Co., 915 Hay Street , Perth; Queensland (industrial): 
Intercolonial Boring Co. Ltd., Ann Street, Brisbane: 
(radio), J. B. Chandler and Co. , 43 Adelaide Street. 
Brisbane; S.A. : Robert C. Forbes and Co., 30a Currie 
Street, Adelaide ; Tasmania, vV. L. Buckland Pty., Ltd., 
57 Liverpool Street, Hobart, and Charles Street and 
Cameron Street, Launceston . Wholesalers for all 
kinds of electric wires. 

M 
McCANN BROS., 180-184 F.:lizabeth St. and 51 Murray St., 

Hobart, Tas. Tel., 4183. Telegrams/Cables, McCann 
Bros., Hobart. Directors, B. and L. C. McCann. Whole­
salers and Retailers. 

McCOLL ELECTRICAL WORKS PTY. LTD., 104-112 
Moor Street, Fitzroy, Vic. .T 3197-8, 3515. Telegrams/ 
Cables, Makelworks, Melbourne. Managing Director, 
E . H. W .Westwood; Works Director, N. B. MacDonald; 
Sales Engineer, L . D. Kemp. Manu,facturers and 
\Vholesalers in Victoria. \V'holesalers interstate. 
Manufa cturers of small transformers, converte1· sets, 
generators and electric motors. 

MacCRUl\1, A. & S., 352 Hunter Street West, Newcastle, 
N.S.W. Newcastle 1020. Distributors for Lekmek 
Products. 

A. G. DAVIS & CO. 
. Wholesale Radio ·Merchants 

Have one of the largest stocks of 
Radio . Accessories and Sets m 
N.S.W., and their prices cannot be 
beaten. 

All Goods are Guaranteed. 

ESTABLISHED 9 YEARS 
WEMBLEY HOUSE, 841 GEORGE STREET. 
MA2866 SYDNEY. MA2866 
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MANUFACTURERS AND WHOLESALERS DIRECTORY (Continued) 
McKENZIE & HOLLAND (Aust.) PTY. LTD., Electrical 

and Mechanical Engineers, Newport, W .15, Vic., Wil­
liamstown 429. Telegrams: "Holland-Spotsword," 
Vic. Cables: "Schwirren." Branch office, McKenzie 
and Holland, Northgate, Brisbane, Q., M 6001. Tele­
graphic address, "Nundah," Brisbane. Managing 
Director, J. B. Jacobson; Manager, A. W. Beachamp. 
Distributors: Norman Bell and Co. Ltd., Adelaide 
Street, Brisbane, Q.; Amp lion (A/sia) Ltd., Sydney, 
N.S.\V'.; \V'estinghouse Sales and Roseberry Ltd. , 13 
Market Street, Sydney, N.S.W.; Westinghouse Sales 
and Roseberry Ltd. , Temple Court, Collins Street, Mel­
boume, Vic.; Newton McLaren Ltd., Adelaide, S.A.; 
Cal'lyle and Co., Perth, vV.A. Manufacturers of 
"Westinghouse" metal rectifiers, "Holanite" plastic 
moulding, "vVestric" battery chargers. etc. 

McLELLAN, WM. J. & CO., Bradbu1·y House, 55 Y-ork 
Street, Sydney, N.S.W. BW 2385-6. Telegrams, 
"Normae" Sydney. Proprietors, Wm. J. McLellan and 
M. Walker. Distributors: Fox and MacGillycuddy Ltd., 
Noyes Bros. (Sydney) Ltd., John Martin Ltd., Martin 
de Launay Ltd., Australasian Engineering Equipment 
Co. Pty . Ltcli., . Victoria: Australasian Engineering 
Equipment Co. Pty. Ltd.; South Australia, Edgar V. 
Hudson Pty. Ltd.; Queensland, J. B. Chandler and Co., 
Brisbane; Tasmania, W. and G. Genders Pty. Ltd., 
Hobart and Launceston. Distributors of "I.R.C." In· 
sulated Metallised Resistors, Volume Controls, Pre­
cision Resistors, Wire Wound Resistors, "T.C.C." Mica 
Moulded Condensers, Tubular Paper Condensers, 
Electrolytic Condensers, Transmitting Condensers. 
Overseas Reps.: Gambrell Bros. and Co. Ltd., Baldwin 
Instrument Co., London, Rubicon Instrument Co., 
Philadelphia. 

MAGNA VOX (Aust.) LTD. , 61 Dowling Street, East Syd­
ney, N.S.\~T. FL 4174. Managing Director, D. T . 
Hinchen. Manufacturers of dynamic speakers. 

MANTLE, JOHN & CO., 804 Hay Street; Perth, vV.A. 
B4000. Telegrams/Cable£, Mantle, Pe1th, \V'.A. Dis­
tributor, Healing Radio. 

MARTIN, B., vVilson House, Charlotte Street, Brisbane. 
B1744-5. Box 1708V, G.P.O., Brisbane. , Telegrams/­
C·lbles, BeelVlartin, Brisbane. Proprietor and Sales 
Manager, Bert Martin; General Manager, A. E. Cooper; 
Accountant, S. A. Martin; Electrical Manager, V. R . 
Castle; Manager Advertising and Novelties Depart­
ment, H. C. Spratt. \V'holesaler and Factory Repre­
sentative. 

MARTIN DE LAUNAY LTD., 287-9 Clarence Street, Syd­
ney. M4268 ( 4 lines) . 'Pelegrams/Cables, "Martin­
del." Managing Director, E. P. Logan; Manager, Radio 
Department, G. Mitchell. Wholesalers of all standard 
branded lines and specialising on products of E.T.C. 
Branches: Newcastle (F. P. Heskett, Manager), Wol­
longong (H. G. Russell, Manager). 

MARTIN, G. G., 26 King Street, Perth, W.A. B 2012. 
Distrib1itor for Mica and Insulating Supplies Co. 

MARTIN, JOHN L TO., 116-118 Clarence Street, , Sydney. 
BW3109 (2 lines) . Telegrams/Cables, "Jonmar, Manag­
ing Director, .T ohn Martin; 'Pechnical Manager, J. R. 
Lamplough.. Wholesalers of Radio Components and 
Electrical Appliances. 

MATHEW, W. T. , 95 Grenfell Street, Adelaide, S.A. Cen­
tral 2260 (2 lines). Telegrames/Cables: "Adorwhoop." 
Distributors for Ducon Condensers. 

MEL TRAN ENGINEERING PTY. LTD., 8-10 Scotia Street, 
North Melbourne, N.l., Vic. F1490/F5709. Telegrams/ 
Cables, Meltran, Melbourne. Manufacturers of Trans­
formers, etc., and Sheet Metal goods. Interstate Re­
presentatives: Howard Radio . Tasmania: Robenjamin, 
Perth, W,A, 

MICA INSULATING SUPPLIES CO., 562-4 Bourke Street. 
Melbourne, Vic. Central 3669, F 5307. Telegrams / 
Cables, Mandisco. Partners: J. \¥. Griffiths, G. W. 
Griffiths, vV. C. Pitcher. Manufacturers and whole­
salers of insulating materials. Branch: 168 Clarence 
Street. Sydney, N .S.W. MA 4241. Representatives: 
A. lVL Ralph, Flinders Street, Adelaide, S.A., Cent. 
4803; G. G. Martin, 26 King Street, Perth, W.A., 
B 2012; E . J. Hallt, Elizabeth Street, Brisbane, Q., 
B 9502. 

MICHELMORE, J. & CO. PTY. LTD., Mackay, Queens­
land . Distributors for Radio Corporation Pty. Ltd . 

MICK SIMMONS LTD., 720 George Street, Haymarket, 
Sydney, N.S .'W. M6311. Managing Director, R. M. 
Simmons. Distributors of Radiola, Airzone , Astor. 
Oceanic, Kriesler, Emmco radio sets. 

MILLS, W. J., 187 Catherine Street, Leichhardt, N.S.W. 
Petersham 2191. Carbon resistor manufacturer. Trade 
mark, "Bifrost." 

MORSE, R. N., Temple Court, Collins Street, MellJOurne, 
Vic. Victorian representative for Westinghouse Sales 
and Roseberry Ltd. 

MOTORS LTD., 145 Gawler Place, Adelaide, S.A. Dis­
tributors for Vesta Batteries. 

MOULDED PRODUCTS (A/sia) PTY. LTD., 37-41 Scotch­
mere Street, North Fitzroy, N.7, Vic. JW 1144-5. Tele­
grams and Cables: "Vocal-Gramo." Bentley's Code. 
General Manager, John W . Derham. Sydney repre .. 
senta tive: Products Pty. Ltd., 73 York Street, Sydney. 
Branches a ll States. Manufacturers of all types or 
synthetie resin mouldings. 

THE MULLARD RADIO COMPANY (AUST,) LTD., Syd­
ney. Box 2118L, G.P.O. B 7446-7. Cables/Telegrams: 
"Mulvalve," Sydney. General Manager, Eric .Dare . 
Sub-Distributors.-Victoria and Tasmania: Howard 
Radio Pty. Ltd., "Osborne House," Little Collins Street, 
Melbourne, Vic., 33 Argyle Street, Hobart, Tas.; S.A. : 
R. C. Woollard, 18 Chesser Street, Adelaide; Queens­
land: Elphinstones Pty. Ltd., 342 Adelaide Street, Bris­
bane, also at Rockhampton, Townsville, Cairns, and 
Toowoomba; W.A.: Carlyle and Co., 915 Hay Street, 
Perth. 

MUSGROVE'S L TO., Lyric House, 223 Murray Street, 
Perth, W.A. B 1971. G.P.O. Box 195. Telegrams: 
"Pianoforte," Perth. Director and Manager Radio and 
Electrical Dept., F. C. Kingstone. W .A. distributor of 
Stromberg-Carlson receivers. 

MYER EMPORIUM (S.A.) LTD., Grenfell Street, Adelaide, 
S.A. Centi·al 9040. Distributors for Electrice R e· 
frigerators and Philco Receivers. 

N 
NALLY LIMITED, 5 Queen Street, Glebe, Sydney, N.S.W. 

MW1370/lVIW1870. Manag·ing Director, Arthur A. Kelly, 
Manufacturers of Nally Ware and Plastic Mouldings. 
Branch: 10 Princess Street, Kew, Vic. Interstate 
Reps.: L . E. Summerson, King House, Queen Street, 
Brisbane, Q.; Alex. Stephen, 14 \Vorando Buildings, 
Grenfell Street, Adelaide, S.A.; George Wills and Co. 
Ltd., 133 St. George's Terrace, Perth, \V'.A. 

NATIONAL RADIO CORPORATION LTD., 96 Pirie Street, 
Adelaide, S.A. 'Phone C 1780 (2 lines). Directors: 
E. R. Smith, Oswald Smith, G. J. Smith, W . Smith. 
Manager, E. R. Lindberg. Sales Manager, K. Wadham. 
Secretary, John A. Shird . Manufacturers of National 
Radio Receivers, broadcast and dual wave. Branch 
offices: Victoria House, Hay Street, Perth, W.A.; 
238 Elizabeth Street, Melbourne, Vic.; Distributing 
Agents, Radio and Television Ltd ,, Perry House. Eliza­
beth Street, Brisbane, 'Phone 61780, 

--~- - -~---~--- ~;!:.:.,;. •• :.· · ... · . . •' . . . ·. . 
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MANUFACTURERS AND WHOLESALERS DIRECTORY (Continued) 
NEW SYSTEMS TELEPHONES PTY. LTD., 276 Castle· 

reagh Street, Sydney, N.S.iV., and 276 Flinders Street. 
Melbourne, Vic. M 6425 (7 lines), Sydney; M 3191 
Melbourne. Telegrams/Cables, ''Newsysaust." General 
Manager, J. I. Carroll. Assistant General Manager, 
R. M. Davies. Radio ·wholesalers. Representatives 
for Siemens and Halske, Berlin (Electrical Equip­
ment). Branch: 22 Currie Street, Adelaide, S.A. 

NEWTON, McLAREN LIMITED, 17 Leigh Street, Adelaide , 
S.A. C8341 (6 lines). P.O. Box, 1339H, G.P.O., Ade· 
!aide. Telegrams, "Newton, McLaren," Adelaide. 
Cables, "Generator," Adelaide. General Manager, John 
P. Hales, M. lnst. R.E. (Aust.); Secretary, H. E. Mor· 
gan, A.F.I.A.; Engineering Manager, A. R. Altmann, 
B.E., F.S.A.S.M.; Electrical Warehouse Manager, J. F. 
Pettersen, A.I.I.S. ; Radio Manager, L. H. Ferrar, A.M. 
lnst. R.E. (Aust.) Radio, Electrical and Mechanical 
Engineers. Manufacturers of Special Switch Gear and 
Automatic Control Equipment. Wholesalers of Radio, 
Electrical and Engineering requirements generally. 
Representatives: W . T. Henley 's Wire and Cables, 
Winding and Resistance Wires ; Hoover Limited, Elec­
tric Cleaners; The Record Electrical Co. Ltd., Record 
Instruments .. Interstate representatives: H. Rowe and 
Co. Pty. Ltd., MelboUI·ne and Sydney; C. F. Willers, 
Brisbane; Geo. Wills and Co. Ltd., Perth. 

NICHOLSON'S LTD., 86 Barrack Street, Perth, W .A. 
B 6131 (5 lines). Distributors for Amalgamated Wire· 
less (A/sia) Ltd., and Amalgamated iVireless Valve 
Co. Ltd. 

NILSON, 0. J. & CO. LTD., 49 King William Street, Adel· 
aide, S .A. Central 4881. Distributor s of Tasma lle· 
ceivers. 

NOYES BROS. (Melll.) LTD. 597-603 Lonsdale Stree t, 
Melbourne, 0.1., Vic., 01.10105. G.P.O. 779H. 'rele· 
grams/Cables: "Noyes," Melbourn e. Manager Elec­
trical Department, F. A. Gordon. Interstate branches: 
89 Grenfell Street, Adelaide ( C1.2357); A. E. Keegan, 
BS Murray Street, Perth (B 9241); 36 Argyle Street, 
Hobart, 'l'as.; 59 George Street, Launceston. Sole 
Vi.etorian distributors for S.T.C. 

NOYES BROS. (SYDNEY) LTD., 115 Clarence Street, 
Sydney, N.S.W. B7581 (10 lines). Box 1587B, G.P.O., 
Sydn~y. Telegrams and Cables, "Noyes," Sydney. 
Managing Director, T. Malcolm Ritchie; Merchandise 
Manager, A. W. L. Ellis; Electrical Supplies Section, 
J. A. Bull. Makers and Designers of "Seyon" Receivers. 
Sole Agents for Ferranti Receivers and Instruments, 
Radio Transformers, Carbon Potentiometers, etc. Dis­
tributors for "Microhm" Wire Wound Potentiometers, 
Goldring Pickups, Du Bois and " Fiuxite-Kora" Solders, 
Gladstone Transformers and Transmitting Equipment, 
Simpson Turntables. General Wholesalers of practic· 
ally all I ines. Branch Offices: 11 Watt Street, New· 
castle, ' Phone Newcastle 525, P.O . Box No. 446E. 
Manager, R. W . Glazebrook; 197 Elizabeth Street, 
Brisbane, ' Phone B3186 (3 I ines), Box 148C, G. P.O., 
Brisbane. Manager, N. B. Harper. 

KNOWLEDGE IS POWER 

0 
O'BRIEN, 0. H. (Sydney), 37-39 Pitt Street, Sydney, 

BW 1305 (6 lines). Telegrams/ Cables, "Beldas," all 
States. Proprietor, 0. H. O'Brien . Manager, E. R. 
Tidswell . Branch: 654-64 Bourke Street, Melbourhe, 
Vic. (C1.2178, 2 lines). Interstate Reps.: W. E. Peter· 
man, 160 Edward Street, Br isbane, Q. (B 5704); T. G. 
E!utement, 29 Tavistock _Street, Adelaide, S.A. 
(C1.3736). Suppliers of all raw material for radio and 
electrical industries. 

OHMEGGA RESISTORS (Aust.) PTY. LTD. , 21 Station 
Street, Carlton, N.3., Vi c. F 2867. Managing· Director, 
S . P. Stroud. Factory Manager, E. Petterson. Mann· 
facturers of " Ohmeg" m eta llis ed carbon resistors. 

OSBORNFJ, ALEX. PTY. LTD., Cr. Wilmot a nd Mount 
Streets, Burnie, •ras. 'Phone 130. P.O. Box 42. Man· 
aging Director. Alex. Osborne. iVholesalers a nd RP· 
t ailers of Radio Sets ami parts. 

p 
PARAMOUNT RADIO MANUF'ACTURING CO., 301 Castle· 

reagh Street, Sydney, N.S.W. MA 3875. Manufac· 
turers of resistors, coils, coil kits, dials, etc. Manager, 
D. Maskall. Victorian distributors, Henry G. Small. 

PARSONS & ROBERTSON L TO., 172·4 Pulteney Street, 
Adelaide, S .A. C6696 (5 lines). G.P.O., 1397G. Tel e· 
grames and Cahles, Parob. Adelaide. Managing Direc· 
tor, F. Lan celot Parsons, A.JVI.I.E. (Aust.); Secretary, 
A. L. De Laine; Technical Engineer, J . H. Klicke; 
Sales Manager, R. .J. Pain ; Accountant, Henley 
Thomas. Distributors for Delio-Light Electric Light 
and Power Plants, etr. 

THE PATON ELECTRICAL INSTRUMENT CO., 90 Vic· 
toria Street, Ashfield, N.S .W. UA 1960. Proprietor, 
Frederick H. Paton . Chief Engineer, Eric Packer. 
Manufacture·rs of cathode ray oscillographs and 
d'Arsonval type moving coil meters. Distributors: 
Bloch and Gerber Ltd., and Fox and MacGillycuddy 
Ltd., Sydney, N.S .W.; A. H. Gibson (Electrical), Mel· 
bourne, Vic.; Lawrence and Hanson Elec. Co. Ltd., all 
States; The Electric Lamp House, Wellington, N.Z. 

Pl<JF.mLESS METAL WORKS, 832 Lygon Street, Mel· 
bourne., Vic. 'Phone 5236. Proprietor, S. Earney. 
Manufacturers of coil cans, valve cans, etc. 

PETERMAN, W. E., 160 Howard Street, Brisbane, Q. 
B2088/2089 . P .O. Box 194C. Telegrams/Cables, Petan. 
Chief Assistant, C. \Vatson-iVill. iVllolesalers, Poten· 
tiometers, Resistors , Hook-up \Vir es, Testing Equip· 
ment. 

PHILCO RADIO & TELEVIS ION CORPN. (AUST.) PTY. 
LTD., Joynton Avenue, Waterloo, N.S.W. MA6043. 
P.O. Box 4, Waterloo P.O . Telegrams/ Cables, Elec· 
tromet, Sydney. Superintendent, J. Duncan Bain. 
Manufacturers, Philco Radio Receivers, Testing 
Equipment and Valves. Interstate Distributors: New 

In no industry does this axiom apply, more than in radio, where new discoveries and appli­
cations are evolved almost every day. For the modern technician to be successful he 
must keep himself conversant with the growth of his industry; he must learn of the develop­
ments in Australia and overseas. It is the object of the "Radio Review" to keep its 
readers up-to-the-minute with technical development both theoretically and practically.-Read 
and learn. 

RADIO REVIEW Pt•iee -1/- PosT FREE 
OF AUSTRALIA 

SEND TO AUSTRALIAN RADIO PUBLICATIONS . LTD., BOX 3765, G.P.O., SYDNEY. 

:! 

1937 RADIO TRADE ANNUAL OF AUSTRALIA 289 

MANUFACIURERS AND WHOLESALERS DIRECTORY (Continued) 
System Telepnones Pty. Ltd., 276 Castlereagh Street, 
Sydney, N.S.W. (Country Distributors); Wescott, 
Hazell and Co. Ltd., 225 Castlereagh Street, Sydney, 
N.S.W. (City and Metropolitan); M ick Sim­
mons Ltd., Haymarket, Sydney. · Victoria: New Sys· 
tems Telephones Pty. Ltd., 276 Flinders Street, Mel· 
bourne; B.R. (Radio) Ltd., 59 Elizabeth Street, Mel­
bourne .. Queensland: Howards Ltd., 317-327, Adelaide 
Street, Brisbane. S.A.: Myer Emporium (S.A .), Ltd., 
Grenfell Street, Adelaide. Tasmania: McCannan Bros., 
Elizabeth Street, Hobart; Kohn Bros. Pty., Ltd. , Laun· 
ceston. 

PHILIPS LAMPS (A / SIA) LTD., Philips House, 69-73 
Clarence Street, Sydney, N.S.W. BW2121·6, B1469. 
P.O. Box 2703C. Telegrams/ Cables, "Argenta," Syd· 
ney. A. den Hertog, Managing Director; J. A. Over· 
diep, General Manage•·; L. Lord, Manager Lighting 
Division; J. Van Dyk, Manager "Philora" Division; D. 
G. Wyles, Manager, Technical and Commercial De· 
partment; G. R. Davidson, Sales Manager, Radio Divi· 
sion; V. H. Dudman, Manager Transmitting and Recti· 
tier Department. Manufacturers and Agents for 
Philips Lamps, Valves, Radioplayers, Rectifiers, Trans· 
mitting Equipment, X-RAY Apparatus ("Metalix," 
"Centralix"), Vapour Discharge Lamps ("Philora"). 
Branches: 590 Bourke Street, Melbourne, Vic. (F3191 
-·Manager, Keith Nicholls); Perry House, Elizabeth 
Street, Brisbane, Queensland (B7462-Manager, A. H. 
Hills); 65 Scott Street, Newcastle, N.S.W. (N'cl. 1150 
-Manager, E. Beames); Hayward Building, Charles 
Place, Adelaide, S.A. (Central 6843-Manager, A. 
Thomas); 381-385 Murray Street, Perth, W .A. (B4696-
Manager, Alec. Dening). Distributors: Sydney, Law· 
renee and Hanson, Electrical Co ., Ltd., 33 York Street; 
William Adams and Co., Ltd., 175 Clarence Street; 
Warburton Franki Ltd., 307 Kent Street .. Melbourne: 
Brooks Robinson Pty. Ltd., 59-65 Elizabeth Street: 
Warburton Franki Ltd. , 380-2 Bourke Street; Law· 
renee and Hanson Elec. Co. Ltd., 172-6 William Street; 
William Adams and Co. Ltd., 521-3 Collin Street .. Ade· 
!aide: Unbehaun and Johnston Ltd., 58 Gawler Place; 
Newton McLaren Ltd., Leigh Street; William Adams 
and Co. Ltd., 157 Waymouth Street; Wm . Adams and 
Co. Ltd., 432-6 Murray Street. Brisbane: 
Lawrence and Hanson Elec. Co. (Q'Id.) Ltdr, 85-7 Eliza· 
beth Street; Warburton Franki Ltd., 233·5 Elizabeth 
Street; William Adams and Co. Ltd., cnr. Albert and 
Margaret Streets. Hobart: Lawrence and Hanson 
Elec. Co. Ltd., 120 Coli ins Street. Launceston: Law· 
renee and Henson Elec. Co. Ltd., 20 Patterson Street. 

PHILLIPS, P. H., 123·5, Charlotte Street, Brisbane, Q. 
B 5774. P.O. Box 597J. Telegrams : Philectric. Mann· 
factnrers' representatives for Ducon Condenser Pty. 
Ltd. ("Dncon" and "Chanex") , Commonwealth Monld· 
ing Co. Pty. Ltd. (" Jviarqnis") , Radiokes Ltd. 
("Radiokes"). 

PIDGEON, ARTHUR, 818 Hay Street. Perth , W.A. B 2576. 
Telegrams, " iV'irebird , Perth." Proprietor, Arthur P. 
Pidgeon. Vlholesaler and Retailer, Kriesler Radio, 
Milne's Units and iVindchargers . 

PITTARD DIACK & CO. PTY. LTD., Lake Street, Cairns. 
Q.. 2521. Distributors for Radio Corporation Pty. Ltd. 

PRECISION ENGINEERING CO. PTY. LTD., 25 Little 
Collins Street, Melboume, Vic. C. A. O'Halloran an d 
A. H. Lane. C1.4930 . Telegrams , "Peco," Melbourne. 
Manufacturers Qf general radio apparatus and special 
gear for transmitting stations. 

PRITCHARD, J . G. LTD. , 18 William Street, Perth. W.A. 
B4710, B4711. Managing Director, James G. Pl'itch· 
ara; Sales Manager. H. U. K endall. Distributors 
Alpha Engineering Co. Ltd. , Crown Radio Mfg. Co. 
Ltd .. Electt·icity Meter Manufacturing- Co. Ltd .. Rn dio 
Ind11stries Ltd. 

PROCTOR, G., 40 Pirie Street, Adelaide, S.A. C 5715. 
G.P.O. Box 150. Represen tatives, A. J. Veal! Pty. Ltd. 

PYROX PTY. LTD., 264 Latrobe Street, Melbourne, Vic. 
F 4157. Telegrams, "Pyrox." Managing Director, A. 
Hoette . Manager, N. Taylor. Sydney office, 97 Palmer 
Street, East Sydney (FL 4960). Manager, P . Meyer. 
Proprietor of "Pyrox" car radio. 

R 
RADIO AND TELEVISION PTY. LTD., Perry Honse, 

Elizabeth Street, Brisbane, Q . Distributors for 
National Radio Corporation Ltd. 

RADIO CORPORATION PTY. LTD., 21 Sturt Street, South 
Melbourne, Vic. M4711 (10 lines) . Joint Managing 
Directors, L. Abrahms and A. G . • warner; Secretary, 
N. D. Gray; Sales Manager, C. V. Eutrope . Manufac­
turers Astor Radio, Astor Mickey Mouse Radio, 
Specialists in Car Radio. Importers, Financing Hire 
Purchase for Radio, Refrigerators, Automobiles, etc. 
Branch Offices: 160 Goulburn Street, Surrey Hills, 
N.S.W., F1363 (L. Solomons, Manager); 173 Pirie 
Street, Adelaide, S.A., Cent. 2769 (W. Whitley, Mana· 
ger); Car Radio Service (H . T. M. Lyne, Sales Rep ll; 
905 Hay Street, Perth, W., B8459 (H. E. Pead, Factory 
Representative); 104 Collins Street, Hobart, Tas. (L. 
Lucke, Factory Representative) ; 107 John Street, 
Launceston, Tas., L'ton 371 (L. Lucke, Factory Repre· 
stnative); 802 Ann Street, Valley, N.1, Brisbane, Q., 
B6658 (A. P. Taylor, Factory Representative). Dis· 
tributors: Smith Sons and Rees Ltd., 30 Wentworth 
Avenue, Sydney, N.S.W.; A. W . Kirby and Co. Pty. 
Ltd., East Street, Rockhampton, Q.; G. J. Grice Ltd. , 
90 Queen Street, Brisbane, Q.; Trackson Bros. Ltd., 
157 Elizabeth Street, Brisbane, Q.; J. Michelmore and 
Co. Pty. Ltd., Mackay, Q.; Pittard Diack and Co. Pty. 
Ltd., Lake Street, Cairns, Q.; F. Heatley and Sons, 
Pty. Ltd., Flinders Street, Townsville, Q.; Carlyle and 
Co., 915-917 Hay Street, Perth , W.A.; Colton Palmer 
and Preston Ltd., Currie Street, Adelaide, S.A.; Harris 
Scarfe Ltd., Rundle Street, Adelaide, S.A.; Burrows 
and Meek Pty. Ltd., Elizabeth Street, Hobart, Tas.; A. 
Osborne Pty. Ltd., Universal Corner, Burnie, Tas.; M. 
Rava and Co., Bayliss Street, Wagga, N.S.W.; Home­
crafts Pty. Ltd., 211 Swanston Street, Melbourne, Vic.; 
Keep Bros. and Wood Pty. Ltd., 200 Latrobe Street, 
Melbourne, Vic. Overseas Representatives, Buyers 
etc., Ajax Radio Corporation, 37 Rue Deguingard, 
Lavallois-Perret, Franc;e; Louis Coen Wireless Pty. 
Ltd., 113 University Place, New York City; A. Warner 
and Son Ltd., 201 Forrest Road, Walthamstow, Eng­
land. 

HADIO INDUS TRIES LTD., Joynton Avenue, vVaterloo, 
N.S.iV. MA 604 3. Distributors of Emmco radio pro· 
ducts. 

RAD IOKES LTD., Cnr. George and Cleveland Street, Red· 
fern, N.S .W. MA 6771. Cables/ Telegrams: "Radiokes" 
Sydney. Codes, "Bentleys." Managing Director, R. K. 
Stokes. Manufacturers of Radiokes components, dis· 
tributed through all trade wholesalers. 

RADIO MERCHANTS LTD., 6th Floor, Australia Honse, 
Carrington Street, Sydney, N.S.W. BW6673. Tele· 
grams/Cables. R admer. Managing Director, H.. C. 
\Vright. Wholesalers, Electrical and Radio Supplies. 

RADIO PRODUCTS, 27 Pine Street, Chippendale, N.S.W. 
MA 1856. Importers of Columbus Radio Receivers. 
Representing Radio Corporation of New Zealand Ltd. 

RADIO WHOLESALERS LTD., James Place, Adelaide, 
S.A. C.8000 (3 lines). P.O. Box 660F. Managing 
Director. H. R. Pinkerton. Manager, A. E. Stephen. 
Secr etary. A. J. Carvosso. Wholesalers of Radio Re· 
ceivers, Appliances, Accessories, etc., South Australian 
Distributors for Stromberg-Carlson Radio Receivers. 
Calstan Testing Equipment. C.S.C. Cond ensers , 
Diamond and Ever Ready Batteries . 

~.;;.:;.;: .. :.· .. ·· . . . ·· ... :· ... ' ... · .. · ·. . 
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MANUFACTURERS AND WHOLESALERS DIRECTORY (Continued) 
RADIX POWER SUPPLIES, 64 Lawler Street, Subiaco, 

vV.A. 134812. Manufacturers Radio Parts. Proprietor, 
A. Albert Dix. 

RALPH, ARTHUR M., 68 Flinder Street, Adelaide . Cen­
tral 4803. P.O. Box 1148K, Adelaide. Wholesalers for 
Electrical Insulating Materials of all kinds. Factory 
rep. for Mica and Insulating Supplies, Co., Melbourne; 
"Marquis" Products, Sydney; "Crown" Radio Products, 
Sydney. 

RAVA, M. & CO., Baylis Street, Wagga, N.S.IV. Dis­
tributors for Radio Corporation Pty. Ltd. 

RA YCOPHONE LTD., Booth and Trafalgar Street, Annan­
dale, N.S.W. MW 1834-1874. Telegrams. "Rayco­
ph.one," Sydney. Managing Director, G. D. Cree. 
Director and Chief Technical Engineer, Ray Allsopp. 
Manufacturers · of talking picture equipment, etc. 

REGENT RADIO PTY. LTD .. 975 Burke Road, Camhenvell. 
E.G. Vic. Hawthorn 905. Managing Director, Geoff. 
D. Searle. Director, George Searle . Manufacturers 
of all types of radio receivers. puhlie address amllli­
fiers, low-power transmitters. 

R. C. S. RADIO, 26 Ivy Street, Darlington, N.S.W. 
MA 6041-2. Proprietor, Ronald A. Bell. Interstate 
Reps.-Vic.: Henry G. Small Pty. Ltd., 374 P.O. Place, 
Melbourne; S.A.: A. G. Healing Ltd., Pirie Street, 
Adelaide; Queensland: Trackson Bros., Elizabeth 
Street, Brisbane; W.A.: Carlyle & Co., 915 Hay Street, 
Perth. Products, wire wound components. 

RICKETTS & THORP PTY. L TO., Hattersley Street, Rock­
dale, N.S.W. LX1241/2/3 /4 . Directors, G. S. Ricketts. 
F . Thorp . Manufacturers and \Vholesalers, \Vireless 
Cabinets and Furniture . 

ROLA CO. (AUSTRALIA) PTY. L TO., 77-83 City Road, 
South Melbourne, S.C.4., Vic. M1278 (3 lines) . Tele­
rams/Cables, Rola, Melbourne. Managing Director, A. 
Leonard C. Webb; Manager, Raymond H. Yeend. 
Manufacturers of Rola Loudspeakers. 

ROMCKE PTY. LTD., McCracken Building, Church Lane, 
Melbourne, Vic. F 5017 (2 lines) . Distributors for 
Beale and Co. Ltd. 

ROSE, REG. & CO. LTD., Kembla Buildings, Margaret 
Street, Sydney. BW 2114. Cables, etc., "Esor," Syd­
ney. Governing Director, Reg. Rose. Sales Manager, 
C. J. Rose. vVholesalers of radio and electrical goods. 
(N.S.W. distrihutors Diamond Batteries.) 

ROSENTENGELS PTY. L TO., Ruthven Street, Too­
woomba, Q. Tel. 45 and 245 . P.O. Box 74. Govern­
ning Director, E. M. Rosenstengel; Accountant and 
Secretary, J. McMastm·. Manufacturers, Quality Fur­
niture. Sole Distributors of Tasma Radio for Darling 
Downs and South \Vestern Queensland. 

s 
SAVEREY'S PIANOS LTD., 29 Rundle Street, Adelaide, 

S .A. C.SOOO (3 lines) . P.O. Box 660F. Telegrams/ 
Cables, "Saverys," Adelaide. Managing Director, H. R. 
Pinkerton. Secretary, A. J. Carvosso. Country Radio 
Manager, A. E. Stephen. City Manager, D. R. Whit­
burn. \Vholesalers of Stromberg-Carlson and Beale 
Radio Receivers. Branch: Broken Hill, N.S.W. (G. G. 
Talbot, Manager). 

SCOTT & HOLLADAY L TO., 35 Clarence Street, Sydney, 
N .S .W. BW1278, BW1279. P.O. Box 1918KK. Tele­
grams/Cables, Hollasid. Managing Director, G. L. 
Murray; Director, E. A. Richarcls; Secretary, E. 
McCooey. Wholesalers , specialising in Electrical 
Radio, Motor and Allied lines, Moulding Powders of 
all c lasses. Branches at 592 Bourke Street, Melbourne, 
Vic. (J. Spells, Manager); Civic Chambers, Cuba 
Street, Wellington, N .Z. (Norman Lawn, Manager) . 
Representatives : v . .T. Griffiths, Queen Street, Brls-

bane, Q.; R. C. vVoollard, Chesser Street, Adelaide. 
S.A.; V. T. Davir, St. George's Terrace, Perth, IV.A. 

SHARPE, RAY J., 860 Hay Street, Perth, W.A. B 8312. 
Distributor for Briton Radio. 

SIEMENS (AUSTRALIA) PTY. L TO., 257 Clarence Street, 
Sydney, N.S.W. M4161. P.O. Box 2704C. Telegrams/ 
Cables, Siemens, Sydney. Managing Director, J. P. 
Duggan; Sales Manager, J. R. Parrin . Man·ufacturers 
and Distributors of Siemens Electric Lamps, Siemens 
Wires and Cables, Siemens Intercommunication Tele­
phones, Siemens Fluid and Dry Batteries, Siemens 
Ebonite, Siemens-EIIott Measuring or 'Recording In­
struments of all types. Agents for Mare IIi Electric 
Fans, Benjamin Reflectors, Sauter Time Switches. 
Sole agents in Australia for the Eng I ish El-ectric Co. 
Ltd.. London, manufacturers of Electric Motot·s, 
Alternators, Transformers, Switchgear, etc., and Diesel 
Engines. Branch offices: 189-191 William Street, Mel­
bourne, Vic.; 85 Grenfell Street, Adelaide, S.A.; 132-
134 Charlotte Street, Brisbane, Q.; 45 Watt Street, 
Newcastle, N.S.W. Interstate representatives: H. C. 
Little and Co., 402 Murray Street, Perth, W.A.; W. and 
G. Genders (Pty.) Ltd., 53 Cameron Street, Launces­
ton; 69 Liverpool Street, Hobart, and Marine Terrace, 
Burnie, Tasmania. 

SIMPLEX PRODUCTS PTY. LTD., 716 Parramatta Road, 
Petersham, N.S.W. LM 5615. Chairman of Directors, 
H. J. Hankin; Director and Secretary, G. Rich. Manu­
facturers fixed Mica Condensers, Plastic Mouldings; 
Wholesalers, Carbon Resistors, Electrolytic Conden-
5ers, Vibrators, and other radio components. 
Interstate Distributors: Continental Carbon Co. Pty. 
Ltd., 174 Queen Street, Melbourne, Vic.; D. Harris 
and Co., 130 Rundle Street, Adelaide, S.A.; Atkins 
(W.A.) Ltd., 894 Hay Street, Perth, W.A.; A. E. Har· 
rold, 123 Charlotte Street, Brisbane, Quensland; 
Electric and General Import Co., Manchester Street, 
Christchurch, N .z. 

SLADE'S RADIO, Lang Street, Croydon, N.S.W .. UJ 5381-2. 
Proprietor, Charles W. Slade. Chief Radio Engineer, 
A. Ferguson .. Chief Electrical Engineer, A. Alldridge. 
Manufacturers of high grade radio sets and test equip­
ment and Calston meters. Distributors-N .S.W.: 
Bloch and Gerber Ltd., Martin de Launay, Murdochs 
Ltd.; Queensland: J. B. Chandler and Co., Brisbane; 
Vic.: A.G.E. Ltd., Melbourne; W.A.: Carlyle and Co., 
Perth; N.Z.: .New Zealand General Electric Co. and 
Carrick Wedderspoon, Wellington. 

SMALL, HENRY G. & CO. PTY. LTD. (also Airdok Radio 
Valve Co. Pty. Ltd., valves only), 11 Hardware Street, 
Melbourne, C.1, Vic., C1.11455. Telegrams/Cables, 
Hengsmall, Melbourne. Managing· Directors: Henry 
G. Small and Chas. A. Small. Secretary, C. S. Kirk­
land. Wholesalers and manufacturing agents. Whole­
salers of radio goods . Representatives for Concourse 
Condensers, etc. Distributors of Columbus Radio Sets. 

SMART, H. & CO., 163 Swanston Street, Melbourne, Vic., 
C1.7997. Indent agents for wire cables, flexes, sheet 
metal condensers, resistances and insulating material. 

SMEDLEY, D., 22 Roe Street, Mayfield, N.S .W . Waratah 
595. Distributor for Breville Radio. 

SMITH SON & REES PTY. L TO., 30-32 Wentworth 
Avenue, Sydney, N.S .W. MA6551 (10 lines) . Tele­
grams/Cable, Speedomet. Wholesalers, Motor Acces­
sories, Replacement Parta, Cycles and Radio. 

SOUTH AUSTRALIAN RADIO PTY. LTD., 71 Hindmarsh 
Square, Adelaide, S.A. Central 1932. Distributors for 
Howard Radio. 

STANDARDISED PRODUCTS (Reg.) , 14 Hedger Avenue, 
Ashfield, N.S.W. Proprietor: R. J. Ray. Manufac­
turers of all types of inductances, transmitting equip­
ment, light and heavy duty radio frequency chokes, 
bakelite mouldings and short-wave formers , 
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MANUFACTURERS AND WHOLESALERS DIRECTOUY (Continued) 
STANDARD TELEPHONES & CABLES (A / SIA) L TO., 

258-274 Botany Road, Alexandria, N.S.W. MX1161 (ti 
lines). P.O. Box 525B. Telegrams/ Cables "Relay, 
Sydney." MANAGING DIRECTOR, H. C. Trenam ; 
Director and Commercial Manager, J. Clarke; Tech­
nical Director, R. A. Beckwith; Director and Tele­
phone Manager, A. H. Cameron; Director and Trans­
mission Manager, T. N. Bore; Director and Works 
Manager, S. D. McPhee; Secretary, E. R. Reddell; 
Manager, Radio Receiver Division, J. L. Coote; Radio 
Receiver Designs Engineer, T. P. Court; Advertising 
Manager, H. F. Pearce. MANUFACTURERS of Radto 
Receivers, Radio Receiver Parts, Radio Broadcast 
Transmitters, Telephones and Telephone Switchboards, 
Train Control Equipment, Public Address Systems, 
etc. Wholesalers of Radio Receivers, Radio Parts. 
REPRESENTATIVES for Raytheon Valves, Brimar 
Valves and the products of Standard Telephones . and 
Cables Ltd., London, and associated companies. 
BRANCHES: Standard Telephones and Cables (A /sia) 
Ltd., 588 Bourke Street, Melbourne, Vic.; N.Z. , P.O. 
Box 638 Wellington, P.O . Box 1897 Auckland, P.O. 
Box 938 Christchurch. REPRESENTATIVES.­
Newcastle and Northern Districts: Martin de Launay 
Ltd ., corner King and Darby Street, Newcastle; 
Riverina District: Wagga Wireless Distributors, Fitz­
maurice Street, Wagga; Noyes Bros. (Mel b.) Ltd. , 
597-603 Lonsdale Street, Melbourne, Vic.; Queensland: 
Edgar V. Hudson Pty. Ltd., 284-6 Edward Street, Bris 
bane; S.A., Lenroc Ltd., 123-5 Flinders Street, Adel ·· 
aide; W.A., M. J. Bateman Ltd., Milligan Street, Perth; 
Tas., W. and G. Genders Pty. Ltd., 53 Cameron Street, 
69 Liverpool Street, Hobart. 

STANDEN. H. P., Hindmarsh Buildings, Hindmarsh 
Square. Adelaide, S.A .. Central 6622. Distributor for 
G. P. Emhelton & Co. 

STAN-MOR DRY CELL CO., 212 Bay Street , Brighton. 
Vic. X 1423. Proprietor, A. S. Morgan. Telegrams/ 
Cahles "lVfagrom." Manufacturers of dry cells and 
batteries . Interstate Reps.-Queensland: Electrical 
Agencies, 193 Elizabeth Street, Brisbane; N.S.vV .. 
Boswell ancY Co., 40 King Street, Sydney; S.A.: :1<~. 
Bown, \Vorando Buildings, Grenfell Street, Adelaide; 
W.A .. Thomas \'V. Egan, 75 King Street, Perth. 

STEPHEN, ALEX., 14 \'Vorando Buildings, Grenfell Street. 
Adelaide, S .A. Central 3955. Distributor of Nally 
products. 

STERLING RADIO PTY. LTD .. 27-39 Abercrombie Street. 
Sydney, N.S.W. M 3261 and M'A 5130. Directors: 
J. M. Tait , C. E. Tait, R. G. Ely. Manufacturers of 
"Sterling" Radio Receivers. Interstate Reps.-\V.A.: 
Ray J. Sharpe, 860 Hay Street. Perth; Queensland: 
Trackson Bros. Pty. Ltd .. 157 Elizabeth Street, Bris­
bane; Tasmania: John King and Son Pty. Ltd., King 's 
Corner, Launceston. 

STOTT & HOARE (S.A.) LTD., 21 Grenfell Street, Adel­
aide, S.A. Central 1300 and 1366. Distributors for 
B; eville . Radio Pty. Ltd. 

STOTT & HOARE TYPEWRITERS L TO., 55 William 
Street, Perth, W.A. B4357. Manager, Alfred J. Case. 
vVholesalers Breville Radio. Easy and Connor Washing 
Machines. 

STROMBERG-CARLSON (A/SIA) L TO., 118-1'24 Bourke 
Road, Alexandria, N.S.W. MA6283. Telegrams and 
Cables, " Strom," Sydney. Trade names:-"Stromberg­
Carlson," "Audiola," ·"Roamer." Managing Director, 
L. P. R. Beam .. Director, R. Breden ; Sales Manager 
and Associate DireCtor, A. Freedman; Associate 
Director and Factory Manager, G. E. Eglon: Victorian 
and Tasmanian representative, W. C. F. Hill, 191 
Queen Street, Melbourne, Vic.; Queensland rep., B. 
Martin, Wilson House, Charlotte Street, Brisbane. 
Makers of Radio Receivers, Auto Radio, Variable Gang 
Condensers. Distributors: N.$.W .-Bennett and Wood 

Ltd., Pitt Street, Sydney; Heiron and Smith (Salonola), 
91 Hunter Street, Newcastle; Wagga Wireless Distri­
butors, Box 93 P.O., Wagga. Victoria-M . Brash and 
Co. Pty. Ltd., Elizabeth Street, Melbourne and 146 
Ryrie Street, Geelong; A. J. Veall and Co. Pty. Ltd., 
243 Swanston Street, Mel bourne; Warburton Franki 
(Melb.) Ltd., Bourke Street, Melbourne. Queensland 
-Noyes Bros. (Sydney) Ltd., Burton House, Elizabeth 
Street, Brisbane; Law;·ence and Hanson Elec. Co. 
Ltd., 87 Elizabeth Street, Brisbane. Distributors for 
the Darling Downs-Electric Shop Ltd., 57 Russell 
Street, Toowoomba. Tasmania-Findlay's Pty. Ltd., 
80 Elizabeth Street, Hobart and George Street, Laun­
ieston; Wills and Co. Pty. Ltd., 7 The Quadrant, 
Launceston! Findlay and Wills (Devenport) Pty. Ltd., 
Devenport. S.A.-Radio Wholesalers Ltd., James 
Place, Adelaide; Savery's Pianos .Ltd., 29 Rundle 
Street, Adelaide. W.A.-Musgroves Ltd., Lyric 
House, Murray Street, Perth. New Zealand-Gough, 
Gough and Hamer Ltd., Christchurch. N.Z. Factory 
Representatives: At·nold ahd Wright Ltd., Christ­
church. 

SUTHERLAND, A. P., 2 MaJ't:ra Street. Melhoume South. 
S .C.4, Vic. M 2291 ( 4 lines) . Telegrams/Cables. 
"mssanay," Melboume. Distributors of \Vestinghouse 
Products. Proprietor: A. P . Sutherland. General 
lVJaiutger, H . J. Green. City showrooms: Regency 
House, 202 Flinders Lane, Melhourne, Vic. 

SYDNEY MAGNETO AND ELECTRICAL CO .. 107 Regent 
Street, Sydney, N.S.W. MA 7369. Managing Director. 
IV. K. Duffy. Factory Manager, Mr. Jones. Manu­
facturers of Radio Potentiometers. 

SYM E, W.A. & CO., corner Liverpool and Bourke Streets. 
East Sydney, FL2-163, F2'i30. P.O. Box 11, William 
Street P .O. Managing Director, vV. A. Syme; Manager. 
R. Syme. Manufactmers of Radio and Amplifier 
Equipment ("Symfona" Radio) . Interstate representa­
tive, Electrical Ag·encies, 193 Elizaheth Street, Bris­
bane . 

T 
TJ;;L:B~PHONF~ R:E;NTALS (J. T. CAMPBELL), Cranhrook 

Chambers, Bentham Street, Adelaide, S.A. Distribu­
tors for Lekmek Speaker Systems. 

THOM & SMITH L TO., 29-39 Botany Road, Mascot, 
N.S.W. Mascot 1080 (6 lines). P .O. Box 2596 EE, 
G.P.O., Sydney. Telegrams/Cables, "Teaness." Direc­
tors: F. W. P. Them and J. E. Smith; Secretary, S. T. 
Lindsay; Sales Manager, R. H. Jennings; Chief Engi­
neer, E. M. Fanker. Manufacturers of Tasma A.C. 
Electric Radio Receivers, Combined AC-DC Radle 
Receivers, Battery-operated Receivers, Vibrator Re­
ceivers and Auto Radio, also Valve Sockets ... Inter­
state Representatives: R. J. S. Bryce, London Stores 
Building, Elizabeth Street, Melbourne, Vic.; J. A. C. 
Kloster, Stegga's Chambers, Market Street, Newcastle 
(1966); C. R. Donelly, 144 Zadoc Street, Lismore, 
N.S .W. Interstate Distributors of Tasma Receivers: 
Victoria-Hartley''S Pty. Ltd., 270 Flinders Street, Mel­
bourne (Cent. 4970), John Hollway and Sons, 40 Arms­
strong Street, North Ballarat (89) .. Queenslan·d-G. J. 
Grice Ltd., 90-92 Queen Street, Brisbane (B1674), 
Rosenstengels Pty. Ltd., Ruthven Street, Toowoomba 
(45). South Australia: 0. J. Nilsen and Co. Ltd .• 49 
King William Street, Adelaide (Cent. 4881); Chas. 
Birks and Co., Ltd., 44 Rundle Street, Adelaide (Cent. 
7130). Western Australia: Carlyle and Co., 915-917 
Hay Street, Perth (B9371). Tasmania: Noyes Bros. 
(Mel b.) Ltd ., 36 Argyle Street, Hobart (6326); Noyes 
Bros. (Melb.) Ltd., 59 George Street, Launceston 
(Cent. 1210). New Zealand, N.Z. Electrical Equip­
ment Ltd., Wakefielq Chambers, Wellington (53-699). 
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MANUFACTURERS AND WHOLESALERS DIRECTORY (Continued) 
THOMSON'S LTD., 674 Hay Street. Perth. W.A. B 9571 

(2 lines). Distributm·s for Beale and Co. Ltd. 
TRACKSON BROS. PTY. LTD., 157-159 Elizabeth Street, 

Brisbane, Q. B 2804 (3 lines). 26A G.P.O., Brisbane. 
Telegrams/Cables. Tracksons, Brisbane. Managing 
Director, Philange S. Trackson. Secretary, A. A. 
Ewing. \Vholesalers of Electrical and Radio Mer­
chandise. 

TRAVEL TONE RADIO PTY. LTD., 376 Bourke Street, 
Melbourne, C.l., Vic .. 113 Clarendon Street, South Mel· 
bourne, S.C.5. M3546. Manager, C. Solomon; Chief 
l!Jngineer, E. Evans. Manufacturers of Auto Radio 
Receivers, Electric and Battery S ets. \Vholesalers, 
'l.'raveltone Radio Receivers. 

TREE RADIO-ELECTRIC CO. Head oftice . 88 Willoughby 
Road, Crow's Nest, N.S.\V. (X fi71:3l and at 185 Mili­
tary Road , Neutral Bay, N.S. W. Manufacturers of 
Treeray Radio Receive rs. vVholeHale radio an(] elee.· 
trical supplies (Nortl\01'11 Snlmrhs only) . 

TYME LTD. , 280 Cast lereagh Stree t , Sydne y, N .S. \\'. 
M 3084. T e legrams and callles, ''Amsta." Mamlgin).!; 
Director, J. J. Keriu. Interstate Distrillntors: Radio 
\Vholesalers Ltd., Adelaide, S.A.; Electrical Services 
Ltd., Brisbane, Q.; A. G. Healing· Ltd., Melbourne, 
Vic. ; J . G. Pritchard Ltd., Perth, W :A.; Findlay and 
Wills Pty. Ltd., Devonport, 'ras.; Wills and Co. Pty. 
Ltd., Launceston, Tas.; Findlay Bros . Pty. Ltd .. Hobm·t. 
'ras. Australian distributors for Hygrade Sylva nia 
valves. 

u 
UNBEHAUN & JOHNSTONE LTD., 58 Gawler Place, 

Adelaide, S.A. Central 3900. Distributors for Philips 
Lamps (A/sia) Ltd. 

UNITED RADIO DISTRIBUTORS PTY. LTD., 234 Clar· 
en ce Street, Sydney. MA2382 . Telegrams/Cables, 
URD, Sydney. General Manager, H. C. Long; Sales 
Manager, IV. J . Mawer. \Vholesa.lers of Radio Re· 
ceivers and Accessories. 

v 
VEALL, A. J. (AGENCIES) PTY. L TO., 127 York Street, 

Sydney, N .S.W. MA3524. 'relegrams/Cables, Art­
veal!. Manager, IV. Blackmore. Wholesalers of Mis· 
cellaneous Electrical goods . . Representatives for 
Velco and Kit Cat Products. Branch: Arthm J. Veall 
Pty. Ltd., Melbourne . 

VEALL, ARTHUR J. PTY. LTD., 247 Swanstort Street, 
Melbourne, Vic. C1.3053 (7 lines). Governing Director 
Arthur J. Veall. Managing Director, H. V. Prior. 
Wholesalers and distributors of Stromberg-Carlson 
and Radiola radio receivers , "Victor" accumulators. 
Branch offices-Vic.: 168 Swanston Street, Melbourne 
(C.1.10524-Manager, Mr. Winter); 301 Chapel Street, 
Prahran (Windsor 1605-Manager, Mr. De Figureidio); 
5 Riversdale Road, Camberwell (W 1188-Manager, 
Mr. Grimwood) . lnte1•state agents-N.S.W.: A. J. 
Veall (Agencies) Ltd., 127 York Street, Sydney; 
Queensland: B. Martin, Charlotte Street, Brisbane; 
S.A.: G. Proctor, 40 Pirie Street, Adelaide; W.A.: 
F. Morgan, Central Avenue, Perth. Overseas Reps.: 
Keep Bros., Birmingham and London. 

VESTA BATTERY CO. PTY. LTD., 2-14 George Street, 
Leichhardt, N.S.W. LM4455 (5 lines). P.O . Box 15 Post 
Office, Leichhardt .. Telegrams/Cables, Vesta, Sydney. 
General Manager, A. R. Allen; Asst. Gen. Manager and 
Sales Manager, S. J. Bickerton; Secretary, P. _Lovett; 
Works Superintendent, E. Ashworth. Manufacturers, 
Storage Batteries for Cars, Radios, Homelightin-g. 
Branches: Vesta Battery Co. Pty. Ltd., 16-22 Bowen 
Street, Brisbane, Q. (B2383-4); 11-13 $t;i~nley Street, 

Melbourne, Vic. (F2525); 886B Hay Street, Perth, W.A. 
(B7585); 61 Kent Terrace, Wellington, N.Z. (51-361); 
58 Stanley Street, Auckland, N.Z. (46-657); 6 Carroll 
Street, Dunedin, N .z. (13-267). Distributors: W. and 
G. Genders Pty. Ltd.; 53 Cameron Street, Launceston, 
Tas.; 69 Liverpool Street, Hobart, Tas.; Mount Street, 
Burnie; Motors Ltd., 145 Gawler Place, Adelaide, S.A. 
Overseas Reps.: International Forwarding Company, 
431 South Dearborn Street, Chicago, Ill., U.S.A. 

VOLTA DRY BATTERIES LTD., 351 Elizabeth Street. 
Melbourne, Vic. MU1374. Interstate Distributors: 
N.S.W.: Hislop Lloyd Ltd., 335 Pitt Street, Sydney; 
Queensland: Edg·ar V. Hudson Ltd., 284 Edward Street. 
Brisbane; S.A.: Harris Scarfe Ltd. , Grenfell Street. 
Adelaide; W.A.: A. C. McCallum Ltd., 96 MmTaJ; 
Stree t, Perth; Tasmania: Noyes Bros. (Melb.), 36 
Argyle Street, Hobart; Noyes Bros. (Melh.), 59 George 
Street, Launceston: New Zealand. Brown and Paul , 
:!fl Beach Road, Auckland. 

w 
WAGGA WIRELESS DISTRIBUTORS, Box fJ3 Wagga, 

N.S.W. 'Phone \Vagga 191. Proprietor, H. Gissing. 
Riverina Distributors for Stromberg-Carlson and 
Audiola. 

WARBURTON, FRANKl L TO., 307-15 Kent Street, Sydney, 
N.S .W. BW1251, 1523DD, G.P.O., Sydney.. Tele­
grams / Cables, Booster, Sydney.. Managing Director, 
G. S. Warburton; Secretary, H. J. Rodgers .. Manufac­
turers, Watt Hour Meters .. Wholesalers, Instruments, 
Refrigerators, Lighting Plants and General Electrical 
Merchandise. Representatives for Weston, Sangamo, 
General Radio. . Branches: Warburton, Frankl 
(Melb.) Ltd., 380 Bourke Street, Melbourne; Warbur­
ton, Franki (Bris.) Ltd., 233 Elizabeth Street, Bris­
bane, Q. 

WARBURTON FRANKl (MELB.) LTD., 380-82 Bourke 
Street, Melbourne, Vic. C1.8888. Cables "Ignition." 
Telegrams: "Warburton Franki," G.P.O. 487. 

WATSON, W. G. & CO. LTD., 279 Clarence Street, Sydney, 
N.S.W. M 4331. Box 2570E. Telegrams/Cables, 
"Switchon," Sydney. Managing Director, W. G. Wat­
son. General Manager, D. J. Miles. Wholesalers and 
Representatives for: The British Aluminium Co. Ltd .. 
London (Aluminium \Vires , Cables, Sheets, etc.); The 
Enfield Cables Works Ltd. , London ("Enfield" C.M.A. 
\Vires, Cables, etc.); "Erie" Radio Resistors, Suppres· 
sors, etc. ("Readrite" and "Triplett" Measuring In­
stnunents, Valve Testers, Radio Set Analysers, etc.); 
Branches: vV. G. Watson and Co. Ltd., 31 Hunter 
Street, Newcastle, N.S.W. ; 400 Post Office Place, Mel­
bourne, Vic. ; 91a Currie Street, Adelaide, S .A. ; 94 
Liverpool Street, Hobart, Tas.; 77 York Street, Laun­
ceston, Tas.; 75 King Street, Perth, IV.A. 

WERRING RADIO COMPANY, 213-215 Queensberry Street, 
Carlton, N.3, Vic. 1<'5483. Proprietor. 0. C. Werring; 
Factory Manager, A. H. Buck. Manufacturers of 
\Vel'l'ing Sets and Parts. Branch offices : 285 High 
Street, Prahran, S .l; 47 Glenferrie Road, Glenferrie; 
and 22A Glenhuntly Road, Elsternwick. 

W .J<JSTCOTT HAZELL & CO. LTD., 225 Castlereagh 
Street, Sydney, N.S.W.. M 2402 (14 lines). P.O. Box 
2538E G.P.O. Telegmms/Cables, "Westhazell" Syd 
ney. Wholesalers of Philco, Airzone and A.W.A. 
Radio. Branches at Newcastle, Lismore, Wagga, New 
South \Vales. 

WESTINGHOUSE SALES & ROSEBERY L TO., 13 Market 
Street, Sydney, N.S.W. MA6321 (2 lines) . P.O. Box 
2634 EE. 'relegrams and Cables, REWL. Joint 
Managing Directors, F. G. Can and W. V . Buzacott. 
Manufacturers of Radio Sets, Domestic and Commer­
cial Refrigerators, etc. \Vestinghouse Licensees for 
Australia. Victorian representative, R. N, Morse, 
Temple Court, Collin Street, Melbourne. 
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MANUFACTURERS AND WHOLESALERS DIRECTORY (Continued) 
WESTMINSTER RADIO TELEVISION CO. L TO ., 26-8 

George Street. Parramatta, N.S.i\1. U \¥9601. Manu­
facturers, Radio Receivers, Deaf Aids, Amplifiers, etc. 
1\lholesalers, Radio Goods. 

J . H erbe1·t 'Villiams ; S ecretary, C. S. \>\'illiams. Whole­
salers, Breville Radio, all electrical material. 

WIDDIS DIAMOND DRY CELLS, Corner Park. and Wells 
Streets, South Melbourne, Vic. M 4601 (2 lines). 
General Manager and Director, Clive Evans. Sales 
Manager, C. F. Swift. Works Manager, T. Anderson . 
Chief Chemist, H. Webb. Manufacturers of Dry Bat­
teries. Factory Reps.: N.S.W., Reg. Rose and Co., 
Kembla Buildings, Margaret Street, Sydney; Queens­
land, J. B. Chandler and Co., Adelaide Street, Bris­
bane; S.A., Newton McLaren Ltd., Leigh Street, 
Adelaide; Tasmania, Howard Radio Pty. Ltd., Hobart; 
New Zealand, Importers and Agents Ltd., Quay Build­
ing, Quay Street, Auckland . 

\VILLS & CO. PTY. LTD., 7 Quadrant, Launceston, 'l'as. 
'Phone L'ton 501. P.O. Box C232. Telegrams/Cables 
"'Vilis." iVholesalers Radio and Musical Goods. 

WILLS, GEORGE & CO. LTD. , 133 George's Terrace. 
Perth, iV.A. Distributors of Nally Products, and for 
Newton McLaren Ltd . 

WOOLLARD, R. C. , 18 Chesse1·- Street, Adelaide, S.A. 
Central 858" Distributo1· for Mullard Radio Co. (Aust.) 
Ltd. 

WYPER BROTHERS LTD., Bourbong Street, Bundaberg. 

WILKS, E. F . & CO., 124 Castlereagh Street, Sydney, 
N.S . W. M6507. P .O. Box 4095. Telegrams/Cables, 
Faetors. Chairman of Directors, H . .J. A. Howe s; Sec­
retary, E. O'Bree; Sales Manager, E. C. F'oot. Whole­
salers for N.S . i~T . of Radio Equipment (West.inghous~' 
and Gnlhrause n Radio). Victorian rep.: R. N. Morse. 
Temple Comt, Collins Street, Melbomne, Vic. 

Q. 'Phone 562 ( 4 lines). P.O. Box No . 9. Telegrams/ 
Cables, "\Vyper." Chairman of Directors, ·william 
'Vyper; Managing Director, iVilliam James Harvey. 
·wholesalers or Receivers and Accessories. 

WYPJ<JR HOWARD LTD. , 671 Hay Street, P e rth. W.A . 
B 4697-8 . Distributors for Amalgamaterl \Vireless 
IA/s ia) Ltd . and Amalg<unated Wire less Valve Co. 
Ltd. z 

WILLERS, C. F. , 111 Elizab e th Street, Brisbane, Q. B 9140 . 
Distributor for "C.S.C." Condensers and Newton , 
McLaren Ltd. 

WILLIAMS P-TY. L TO., l!Jast s'treet, Roekhampton . 507 
Rockhampton ( 4 lines). P.O. Box No. 8. Telegrams/ 
Cables, \Villiams, Rockhampton. Managing Director, 

ZENITH RADIO CO. LTD., 37 Oxford Street, Paddingtou, 
Sydney, N.S.W. FL2143, J.<'L2248 . Managing Director, 
Jose Alberti ; Secretar y and Sales Manager, Ray 
f!Jvans ; Designer, G. Bronlee ; Factory Manager, M. 
J<Jdwards. Manufactur8rs Radio Receivers, Coils IFT, 
Pots Dials. 

Trade Names Directory 
Inclusion of a trade name in this section of the Directory does not necessarily mean that the 

name is registered. No responsibility is accepted for omissions, or errors, but the Editor should be 
advised if any occur. 

Letter ~~D" or ~~M" after the name indicates ~~Distributor" or ~~l\1anufacturer"; "W" indicates 
~'Wholesaler"; ~·F.R." indicates "Factory Rep." Refer to Manufacturers' & Wholesalers' list for 
full address. 

ACE-- (W.) Blphinstones Pty. Ltd. 
(Electrical r eplacements and motor 
accessories). 

ACORN- (M.) Acorn Pressed Metal 
Pty. Ltd. (Chassis in all metals 
(unassembled), aluminium valve 
shields, square and round I.F: and 
coil cans, sockets, etc.). 

AEGIS-(M.W.) G. P . Embelton and 
Co. (Coils, kits, tuning condensers, 
power transformers). 

A.G.D.- (D.) A. G. Davis & Co. (Chas· 
sis and components). 

AGEITE-(M.\V.) . Australian General 
Electric Ltd. ('Viring devices) . 

A.G.E.- (M.W.) Australian General 
Electric Ltd . (Motors, instrument 
t ransformers). 

A.G.E.·-· (M.D.) Australian General 
Electric Ltd·. (lnsu!'ating material). 

AIRDOK-(W.) Henry G. Small and 
Co. Pty. Ltd. (Radio apparatus). 

AIRZONE-(M.) Airzone (1931) Ltd. 
(Electric and Battery Receivers. 
Component parts, line and aerial 
filters). 

ALPHA aml Dev ice-- tM.) AitJlHJ -~~~ ­

g ineering Co. Ltd. (Radio switches). 

AMPE.Rl'l'E - (F .R.) International 
Radio Co. · Ltd. (Microphones). 

AMPHENOL - (F.R.) International 
Radio Co. Ltd. (Valve sockets and 
plugs) . 

AMPLION-(M.W.) Amplion ((A/sia) 
Ltd. (Loud speakers, microphones, 
genemotors, condensers). 

"ARISTOCRAT"-(M.W.) Electrical 
Specialty Mfg. Co. Ltd. (Radio re· 
ceivers). 

ARROW-(M.&W.) Wm. J. McLellan 
& Co.. (Switches and wiring de­
vices). 

ASTOR MICKEY HOUSE - (M.) 
Radio Corporation Pty. Ltd. (Radio 
receivers). 

ASTOR-(M.) Radio Corporation Pty. 
Ltd. (Radio receivers). 

AUDIOLA-(M.) Stromberg-Carlson 
(A / sial Ltd. (Radio receivers). 

A.W .A.- ( M.D.) Amalgamated Wire· 
less (A/sia) Ltd. (All wireless ap­
paratus an·d equipment). 

BANDMASTER-(M.D.) Aus tralian 
General Elcch;,i" Lt.<l. (He <·eivPrRl. 

UA'I'YPHONE-(M. l C. ~- HHy &. Co. 
(Radio receivers). 

BEALE-(M .) Beale & Co. Ltd. 
(Pianos, radios, radio cabinets, etc.). 

BF~CO-- (M.) Borthwick J<Jveritt & Co. 
(Radio chassis and parts) . 

BELDAS-(D.) 0. H. O' Brien (Syd­
ney) . (Components). 

BELDON-(D.) 0. H. O'Brien (Syd­
ney). (Wire). 

B.I.- (D.) Australian General Electric 
Ltd. (Condensers, cables and 
wires). 

BIFROST-(M.) Wm. J. Mills (Car­
bon resistors) . 

BIRNBACH-(M.W.) Wm. J. McLel­
lan & Co. (Insulators, white porce­
lain wet process). 

BOSCH- (D.) Pyrox Pty. Ltd. (Auto 
radio). 

BOSS-(M .) Boss Manufacturing Co. 
(Battery chargers, testers). 

BRADLEYOMETERS-(D.) Eastern 
Trading Co . Ltd. (Variable resis­
tors). 

BRADLEYUNITS-(D.) Eastern Trad­
ing Co. Ltd. (Resistors). 

BREVIL.LE-(M.W.) Breville Ratfio 
Pty. Ltd. (Radio receivers). 

~~;;:,,.·.::~: .. · .... · .. : ·... . -;. · .... ·' .. ·, ·. . ·. . . .. 



294 RAD1o TRADE ANNUAL OF AUSTRALIA 1937 

TRADE NAMES DIRECTORY (Continued) 
BRITON·-- (i\l.l Briton EJ!edriull & 

Radio Co. (Radio receivers). 
B .T.H.-- (D.) Australia n General .l!Jlec­

tric Ltd . (Phonograph motors and 
pick-ups). 

BU-RADIO'--British General Electric 
Co. Ltd., Sydney. ("Wir eless sets) . 

CALSTAN-(M.) Slade's Radio. 
(Meters). 

CALWYN- (M.W.) Calwyn Radio Co. 
(Radio receivers). 

CARBONCEL-(D.) Amplion A / sia 
Ltd. (Air-depoliarsing primary 
batteries). 

CENTRALIX-(M.W.) Philips Lamps 
(A / sia) Ltd. (X-Ray apparatus). 

CHALLENGE- (M.) Arnold & Beard 
Ltd. (Radio chassis, coil and I..B'. 
cans, galleries. ceiling fla nges, etc.) 

CHAN EX-( M.) Ducon Condenser Pty. 
Ltd. (Condensers, metallised and 
wire-wound resistors). 

CHORISTER- (lVI.W.) Eclipse Radio. 
(Radio receivers. etc.) . 

CLASSIC-(W.) John Martin Ltd. 
(Coils, . . intermediates, frequency 
transformers, speaker input trans­
former windings). 

CL YDE-(M.) Clyde Batteries. (Ac­
cumulators). 

CON'l'INETAL- (M.D.) Continental 
Carbon Co. Pty. TAt . (Electrolytic 
condensers. carbon resistors. auto­
radio suppressors and r esistors). 

CRAl\IJ\IIOND-··(M.) Crammond Radio 
Mfg. Co. (Radio receivers). 

CROWN- (M.W.) Crown Radio Manu­
facturiag Co. Pty. Ltd . (Radio com­
ponents, kit sets. coil kits. etc. l. 

CROYDEN- (M IW .) Eclipse Radi'l 
(Radio receivers) . 

C.S.C.-(M.) Condenser Specialty 
Co. Ltd. (Condensers). 

DAL TON-(M.) H. Dalton and Co. 
(Moulded products). 

DIAMONO-(M.) Widdis Diamond 
Dry Cells Pty. Ltd. (Batteries). 

DICKlN- (M.) F. Dickin Ltd . ( Cabi­
nets). 

DON- (i\'L) Don Electrical Co. (Bat ­
tery chargers, rectifiers, rotary con­
vel ters). 

DU-BOIS (D.) Noyes Bros. (Sydney) . 
Ltd. (Cored solders). 

DUCON-(M.) Ducon Condenser Pty. 
Ltd. (Electrolytic condensers). 

DUNCO-(M.W,.) Wm. J. McLellan 
and Co. (Relays for all porposes, 
thermostats and aquastats). 

EFCO-(M.) Efco Mfg. Co. Ltd. (Dials, 
tuning units, visual tuners, etc.). 

ELECTRO-VOICE - (D.) Amplion 
A / sia Ltd. (Microphones). 

ELEX-(W.) A. H. Gibson (Electrical) 
Co. Pty. Ltd. (Radio Sets and Elec­
trie:tl Applianees). 

EMICOL-(0.) Amplion A / sia Ltd. 
. (Radio meters). 

EMMCO- (M.) Electricity Meter 
Manufacturing Co. Pty. Ltd. (Radio). 

E.S.M.-(M.) Electr·ical Specialty 
Mfg. c·o. Ltd. (Receivers). 

E.T.C.- (M.) Eastern Trading Co. 
Ltd. (Mica conden~ers) . 

EVER-READY-(M.) Ever-Ready Co. 
(Aust.) Ltd. (Dry batts., torches, 
electrical accessories). 

J'J XIDE- (M.D.) Exide Batteries 
Ans c. Ltd. (S econdary batteries for 
all purposes). 

lDXPRJ<.JS8 UNIVERSAL-(l\1.) Ex­
p r ess Elec trical Instrument Co. Ltd. 
(Service equipment) . 

FERRANTI-(D.) Noyes Bros. (Syd­
ney) Ltd. (Radio receivers, trans­
formers, 2in. and 2~in. instruments, 
etc.). 

FERROCART - (M.W.) Ferrocal't 
(.A/ sia) Pty. Ltd. (Inductanees anc1. 
vibr2.tors for elimination of B antl 
C ba tteries). 

FERRO COIL-(M.) Thom and Smith 
Ltd. (Radio apparatus, etc.). 

FERRODINE (M.W.) Breville Radio 
Pty. Ltd. (Radio apparatus). 

FLUXITE-CORD-(D,). Noyes Bros. 
(Sydney) Ltd .. (Solders). 

G.E- (M.D.) Australian · General 
Electric Ltd. (Lamps, phonograp!1 
motorf, receivers ). 

G.E.C.-British General Elec. Co. Ltd . 
(Wireless instruments, etc.). 

GENELEX-(M.) British General Elec­
Co. Ltd. (Radio receivers). 

GENEMOTOR-(D.) Amplion A / sia 
Ltd . ("B" Battery Eliminators). 

GENEmAL INDUSTRIES- (F.R.) In­
temational Radio Co. Ltd. (Electric 
motor~. and record changers , and 
Magicores) . 

GLADSTONE-(D.) Noyes Bros. 
(Sydney) Ltd. (Audio and power 
transformers and transmitting equip­
ment) " 

GOAT- (F.R.) International Radio 
Co. Ltd . (Valve shields). 

GOLDRING-(D.) Noyes Bros. (Syd­
ney) Ltd. (Electric pick-ups). 

GRAND OPERA- (M.) L. J . Yelland. 
(Receivers and components) . 

GULBRANSEN- (W.) E. F. Wilks & 
Co. Ltd. (Radio sets) . 

HAMMOND-(D.) Amplion A / sia 
Ltd. (Electric frequency clocks). 

HAROLA-- (D.) A. E . Harrold. (Re­
ceivers and radio components). 

HEALING GOLDEN VOICE-(M.) A. 
G. Healing Ltd. (Receivers). · 

HENDERSON-(M.) P . A. Henderson 
& C'o. (Power equipment). 

HILCO--- (M.) Hilco Transformers Pty. 
Ltd. (Transformers) . 

HIS MASTER'S VOICE--(M.) The 
Gramophon-e Co. Ltd. (Radio re-
ceivers). (H.M.V.). 

HI-TEST·-(D.) Australian General 
Electric Ltd. (Insulating tape) . 

HOELLE-(M.) J. J. Hoelle & Co. 
(Metal work terminals) . 

HOLANI'I'E-(M.) McKenzie & Hol­
land Pty. Ltd. (Plastic mouldings). 

HOTPOINT- C'iV.) Australian General 
Electric Ltd. (Soldering irons. ete. l 

HOWARD- (M .) H nward Radio Pty. 
Ltd. (Receivers). 

TMPIDX LTD.-- (M.D .) , late New Her­
lJerholcls. (Batts., mica fixed con­
denser ~ . valves, fix ed resistors , torch 
c.;ases) . 

INTERNATIONAL- (D.) Intemational 
Radio Co. Ltd. (Electrical transcrip­
tions). 

I.R.C.-(M.W.) Wm. J. McLellan & 
Co. (Ceramic and insulated metal­
lised resistors, wire wound resis­
tors). 

KELVIN- (W.) Hemv G. Small and 
Co. Pty. Ltd. (Radio sets, parts). 

KEN-RAD--(D.) Eastern Trading Co. 
Ltd. (Valves). 

KIT CAT- (W. Agents) A. J . Veal! 
(Agencies) Pty. Ltd. (Various elec. 
goods) . 

KRIESLER-(M.) Kriesler A / sia Ltd. 
(Receivers) . 

LEKMEK- (M.) Lekmek Radio Labs. 
(Qua lity receivers, superfine kits and 
Prec:ision high fidelity equipment). 

LENZ- (F.R.) International R adio 
Co. Ltd. (Hook-u11 wire). 

LEONARD-(W.D.) Arthur J. Veal! 
Pty. Ltd. (Refrigerators). 

LEWCOS- (M.) Liverpool Electrk 
Cable Co. (Wire) . 

LION....:...(M.W.) Amplion. A / slia Ltd. 
(Microphones). 

LIONEL-(D.) Amplion A / sia Ltd . 
(Model electric trains and aero­
planes). 

LYRIC - (W.) Musgrove 's Ltd. 
(Radios, g ramophones). 

MAGNAVISION - (lVI.) Magnavox 
(Aust.) Ltd. (Dials for radio sets 
and other instruments). 

MAG NAV OX- (M.) Magnavox (Aust.) 
Ltd. <Speakers) . 

MAGNUM--(0.) Philips Lamps A / sia 
· Ltd. (Speakers). 

MAK-(W.) Newton McLaren Ltd. 
(Radio and electrical goods). 

MARQUIS -- (M.) Commonwealth 
Moulding Co. Ltd. (Marquis radio 
eomponen t s). 

MASTER UNIT-Mullard Radio Co. 
Ltd. (Broadcast receiving sets). 

MAZDA-- (D.) Australian Genera! 
Ele ~ . Ltd. (Lamps) . 

lVIELTRAN- (l\1.) Meltran Engineer­
ing Pt.y. Ltd. (Complete range of 
transformers and sheet m etal goods) 

METALIX-(M.W.) Philips Lamps 
(A/sia) Ltd . (X-Ray apparatus). 

M.LC.- (D.) Australian General Elec. 
Ltd. (English insulating materials). 

MICROHM-(D.) Noyes Bros. (Syd­
ney) Ltd. (Wire wound potentio­
meters). 

MINSTREL- (F.R.) William Begg & 
Sons . (Radio goods). 

MIS CO-CW.M.) Mica and Insulating 
Suplies Co. ((Insulating materials.) 

MISCOLITE- (M.W.) Mica a nd .Jn­
snlating Supplies Co. (Heat resist­
ing materials) . 

MIS COID- (M.IV.) Mica and Insulat­
ing Supplies Co. (Packings). 

NALLY- (M.) Nally Limited. (Plastic 
mouldings) . 

NA1' TON AL- (W.) National Radi o 
Co. Ltd . fBro ack ns t and dual wave) . 
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NATIONAL UNION- (F.R.) Int erna­

tional Radio Co . Ltd. (Valves, 
,cathode ray tubes. pilot lamps and 
photo-electric cells) . 

NESTORITE-(D.) A. S. Harrison & 
Co. Pty. Ltd. (Moulding powders). 

NIGHT HAWK - (W.) Newton, 
McLaren Ltd. (Radio and electrical 
goods). 

OCEANIC- (lVI.D.) Mick Simmons 
Ltd. (Receivers). 

OHIOHM-(F.R.) International Radio 
Co. Ltd. (Resistors, suppressors, 
volume controls). 

OHMEG-(M.) Ohmegga Resistors 
(Aust.) Pty. Ltd . (Metalised car-
bon resistors) . 

OPERATIC- (M.) Bland Radio. (Radio 
sets) . 

OSRAM-(M.D.) British General Elec­
Co. Ltd. (Valves). 

PAILLARD-(M.W.) Wm. J. McLellan 
& Co. (Gramophone motors and 
pick-ups) . 

PALEC-(M.) Paton Electrical Instru­
ment Co. (Radio instruments and 
test equipment). 

PANCHROMATIC-(M.D) Beale & 
Co. Ltd. (Receivers). 

PARA~\10UNT - (M.) Paramount 
Radio Mfg. Co. Ltd. (Resistors. 
coil s, eoil kits , dials , etc.) . 

PERTHANE- (D.) James & Vautin . 
(Insulating materials). 

PHILCO-(M.) Philco Radio and Tele­
vision Corporation (Aust.) Pty. Ltd. 
(Radio receivers). 

PHILIPS-(M.D.) Philips Lamps A / sia 
Ltd. (Valves and lamps). 

PHILORA-(M.W.) Philips Lamps 
(A/sia) Ltd . (Vapour discharge 
lamps). 

PIONF-ER-- (F.R.) International Radio 
Co. Ltd. (Gen-e-motors and charg­
ers). 

POLIDINE-(M.W.). Breville. Radio 
Pty. Ltd. (Radio apparatus). 

PRELUDE-(W.) Harris, Scarfe Ltd. 
(Radio receivers) . 

PYROX-(M.) Pyrox Pty. Ltd. (Auto 
radio). 

RADELEC-(M.) Amalgamated Wire­
less A / sia Ltd., Sydney. (Moulded 
cabinets). 

RAOIOKES-(M.) Radiokes Ltd. 
(Coils and kits). 

RADIOLA-(M.) Amalgamated Wire­
less (A / sia) Ltd. (Receivers) . 

RADIOLETTE - (M.) Amalgamated 
Wireless A / sia Ltd. (Receivers). 

RADIOTRON - (M.) Amalgamated 
Wireless Valve Co. l.td. (Valves). 

RADIX-(M.) Radix Power Supplies. 
(Transformers and chokes). 

RA YCOPHONE -- (M.) Rayoeophon.P 
Ltd. (Sets and components, sound 
reprodnction equipment). 

RAYTHEON-(D.) Standard Tele-
phones &. Cables (Aust.) Ltd, 
(Vatves). 

H.A YWARE- (M.) Standardised P!'o­
d nets. (Bake lite moulding8) . 

R.C.S.-CM.) Recdver Components 
Sydney (Compon ents) . 

READRI'rl!~-(D. l W. G. Watson & 
Co. Ltd. (Meters and testing equip­
ment) . 

REGENT (W.) Howard Radio Pty. 
Ltd . (Electrical goods) . 

REMO- (W.) Bennett & Wood Pty. 
Ltd . (Radio sets, etc.) . 

ROAMER- (M.) Stromberg-Carlson 
(A/sia) Ltd. (Radio receivers) . 

ROLA-(M.) Rola Co. (Aust.) Pty. 
Ltd. (Loudspeakers). 

ROTETH ERM-(M.W) Wm. J. McLel­
lan & Co. Dial thermometers). 

ROTOVISOR - (M.) Amalgamated 
Wireless A / sia Ltd. (Radio sets, 
parts, etc.). 

SALONOLA- (W.J Heiron and Smith 
(Salonola) . (Ra dios, etc.) . 

SAXONETTE- (M.W.) Eclipse Radio 
(Radio receivers, etc.) . 

SAXON- (M.W.) Eclipse . Radio. 
(Radio receivers, etc.) . 

SELECTORLITE- (M.) Stromberg· 
Carlson A/sia Ltd. (Dials, etc.). 

SERENADEm- (W.) Harris, Scarfe 
Ltd. (Radio receivers). 

SEYON-(M.) Noyes Bros. (Sydney) 
Ltd. (Radio receivers). 

SHURE-- (F.R.) Intemational Radio 
Co. Ltd. (Microphones) . 

SIEMENS-ELLIOT- (F.R.) Siemens 
(Aust.) Ltd. (Meters). 

SIEMENS-(M.) Siemens (Aust.) Pty. 
Ltd. Electric lamps, wires and 
cables, and Neophone). 

SILVATONE-- (lVI.) Hartley's Pty. Ltd . 
(Receivers). 

SIMPLEX-(M.W.) Simplex Products 
Pty. Ltd. (Radio components, plas­
tic mouldings). 

SIMPSON-(D.) Noyes Bros. (Syd­
ney) Ltd. (Electric turntables). 

SLAOE-(M.O) Slade 's Radio. (Re­
ceivers and analysers). 

SOLAR-(D.) Eastern Trading Co. 
Ltd. (Electrolytic condensers). 

SPRAGUE -- (F.R.) International 
Radio Co. Ltd. (Condenser s) . 

S.T.C.-(M.D.) Standard Telephones 
and Cables Ltd. · (Receivers). 

STAN-MOR-- (M.) Stan-More Bat-
teries. (Dry batteries) . 

S'l' ERLING- (M.) Sterling Radio Ltd. 
(Radio receivers) . 

STROMBERG - CARLSON - (M.) 
Stromberg-Carlson A/sia Ltd. (Re­
ceivers). 

SWITCHON- (M.) W. G. Watson & 
Co. Ltd. (Radio apparatus). 

SYLVANIA-(D.) Tyme Ltd. (Valve s). 
SYMFONA- (M.) W . A. Syme & Co. 

(Radio and amplifier equipment). 

TASMA- (M .) Thom & Smith Ltd . 
(Radio receivers, valve sockets). 

Tl£Ll1JI<' UNKEN-(D.) A. M. Clubb & 
Co. L t d. (H.a dio r eeeivers , valves 
and accessories). 

T .C.C.-(M .) Australasian Engineer­
ing Equipt. Co. Pty. Ltd. (Compo· 
nents) . 

TRANCO- (M.W.) Hilco Transform­
ers Pty. Ltd. (Transformers, chokes 
and allied equipment) . 

TRAVELTONE(M.) Traveltone Radio 
Pty. Ltd. (Radio receivers, all 
typ es ) . 

TUNGSOL-(D.) Eclipse Radio Pty. 
Ltd. (Valves) . 

UDISCO- (M.) Aee Amplifiers Ltd. 1 

(Rarlic telegraphy-telephony equip· 
ment, sound equipment) . 

UNIVOX- (M.W.) Eclipse Radio 
(Ra ·lio r eceivers, etc.) . 

U.R.D.- ( W.) United Radio Distrilm­
tors P ty. Ltd. (Speak er replacement 
windings, B elass transformers and 
chassiR). 

UTILITY-(M.W.) Wm. J. McLellan 
& Co. (Anti-capacity switches and 
precision dials). 

UTILUX-(M.) J. J. Hoelle &. Co. 
(Earth i ng clips and adaptors). 

VELCO--(W . Agents) A. J. Veal! 
(Agencies) Pty. Ltd. (Various elec­
trical goods) . 

VESTA-(M.D.) Vesta Battery Co. 
Pty. Ltd. (Plate-lock, Imperial and 
Defiance Batteries). 

VOLMAX-- (M.) Standardised Pro-
ducts (Wire-wound components). 

VOLTA- (M.) Volta Dry Batteries 
Pty. Ltd. (Batteries) . 

VON ARDENNE-(M.W.) Wm . J. 
McLellan & Co . (Cathode ray 
tubes). 

VULCOT-(D. ) Australian Genera l 
Elec. Ltd . (Vulcanised cotton 
sheets) . 

WEBSTER-(D .) Amplion A / sia Ltd . 
(Crystal pick-ups) . 

WELDON-(M.) Bloch & Gerber Pty. 
Ltd. (Receivers and components1. 

WERRING- (M.) Werring Radio Co. 
(Radio) . 

WESTINGHOUSE- (W.) E. F. Wilks 
& Co. Ltd. (Radio s ets). 

WESTINGHOUSE - (D.) Amplion 
A/sia Ltd. (Meta I rectifiers). 

WESTMINSTER RADIO - (M.W. ) 
Westminster Radio Television Co. 
Ltd. (Radio receivers). 

WESTON-(D.) Warburton Franki 
Ltd . (Measuring instruments). 

WESTRlC- McKenzie & Holland . 
(Battery chargers) . 

WETLESS- (M.) Wetless Electric: 
Mfg. Co . (Fixed condensers). 

WHITFORD-(F.R.) James & · Vautin 
Ltd. (All wave switches) . 

WHITING-(D.) Noyes Bros . Ltd. 
(Pick-ups). 

ZIDNITH- (lVI.) Zenith Radio Co. Ltd. 
(Radio rece ivers). 

ZJ;;VA - (l!.J vVai'IJUrtuu l<'ritllki 
(lVf elb. ) Lt.d. (Soldm:ing irons) . 
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Commercial Information of 
Radio Companies or Firms 

ACI<J AMPLIFIERS LIMITED, 10 
Grosvenor Street, Neutral Bay, N.S.IV. 
Directors: E. G. Beard, R. B. Durant, 
]<], S. T. Rodd. Managing Director: E. 
G. Beard. General Manager: R. B. 
Durant. Secretary and Accountant: 
E. 0 . Dingle. Auditor: A. G. Mac­
Gregor. Bankers: Bank of Austra· 
lasia. Nominal and Subscribed Capi­
tal: £10,000. Reg . in Sydney, 
22/9/1931. 

ACORN PRESSED METAL PTY. 
L TO., Head Office, 66-72 Shepherd 
Street, Chippendale, N.S.W. Govern­
ing Director, E. A. E. Parmiter. Direc­
tor, W. A. Rice. Acting Secretary, F. 
G. Barnaby. Bankers: Bank of New 
South Wales, Camperdown. Auditors, 
Gordon, Hume and Hinwood. Reg. 
6/ 5/ 1931. 

AIRZONE (1931) LTD., 16-22 Aus­
tralia Street, Camperdown. Managing 
Director: Claude Plowman. Solicitors: 
Allen, Allen and Hemsley. Auditors: 
Ewing and Rae .. Bankers: E. S. and 
A. Bank Ltd. Nominal Capital: 
£100,000. Subscribed Capital: 
£57,457. Reg. in Sydney, 1931 . 

AMALGAMATED WIRELESS 
(A / SIA) L TO., Head Office, 47 York 
Street, Sydney, N.S.W. Nominal Capi­
tal: £1,000,000. Paid up capital: 
£744,282. Directors, Sir Ernest Fisk, 
K.B. (Chairman), C. P. Bartholomew, 
Esq., The Rt. Hon. W. M. Hughes, P .C., 
K.C., LL.D. , Senator J. D. Mill en, T. J. 
Parker, Esq., Hon. J. F. Coates, M.L.C., 
F. Strahan, Esq., C.B.E ., LL.B. Secre­
tary, J. F. Wilson. Managing Director, 
Sir Ernest Fisk. General Manager, L. 
A. Hooke. Auditors: Yarwood Vance 
and Co., with Sir G. Mason Allard . 

AMALGAMATED WIRELESS 
VALVE CO. L TO., 47 York Street, 
Sydney, N.S.W. Directors: Sir Ernest 
Fisk, K.B. (Chairman), Rt. Hon. W. M. 
Hughes, P.C., K.C., LLd., F. Strahan, 
C.V.O., C.B.E., LLb, L. A. Hooke, F. 
B. Clapp. H. B. Tyrrell, J . W. G. Hen­
derson. Director and General Mana­
ger, L .. A. Hooke; Secretary, J . F. 
Wilson; Accountant, R. V. Dearman; 
Sales Manager, A. P. Hosking. Audi­
tors: Yarwood, Vane and Co., with G. 
Mason Allard. Bankers: Common­
wealth Bank of Australia, Sydney. 
Capital: Nominal £100,000. Sub­
scribed £75,008. Reg. 1S/4 / 32, Syd­
ney. 

AMPLION (A/SIA) L TO., 66 Clar­
ence Street, Sydney. Directors: P. J. 
Manley, K. S. Kopsen, J. Armstrong. 
Managing Director: P. J. Manley. Sec­
retary: J. Armstrong. Accountant: E. 
T. Russell. Sales Manager, E. S. Cox. 
Auditors: Perry and Johnson, 369 
George Street, Sydney. Bankers: 
Bank of New South Wales, King and 
George Streets, Sydney. Nomina! 
Capital: £20,000. Subscribed Capital: 
£15,193. Reg. in Sydney, 19/9/1930. 

ANDERSEN, H. C. & FRANTZEN, 
Johnston Street, Alexandria. Pro­
prietors: Hans Christian Andersen, 
Victor Frantzen. General Manager: 
Victor Frantzen. Accountant: C. W. 
Browne . . Bankers: E. S. & A. Ltd., 
Broadway. Reg. in Sydney, April, 
1916. 

ARNOLD & BEARD LTD.. G32 
Botany Road. Alexandria. N.S.vV. 
Managing Director, J. Arnold. Direc­
tors: J. Arnold. A. J. ·williams, K H. 
Beard. Secretary. E. H. Beard. Reg. 
in Sydney, 21/12/1935. 

AUSTRALIAN GENERAL ELEC­
TRIC L TO .. 95 Clarence Street. Syd­
ney, N.S.vV. Directors: F. B. Clapp, 
A. Maling, S. B. Cox, L. F. Burgess. 
Sir Felix J. C. Pole, Clark H. MinoL 
Chairman and Managing Director. F. 
B. Clapp. Secretary, \V. A. Dean. Ac­
countant. H. R. \Villcox. Sales Mana­
ger. S. B. Cox. Auditors, Robert 'N. 
Nelson and Co. Bankers, Bank of 
Australasia Ltd. Nominal capitaL 
£1,300,000. .Registered Sydney. 

AUSTRALIAN RADIO COLLEGE 
PTY. L TO., cnr. Broadway and City 
Road, Sydney, New South Wales. MA 
2419. Managing Director and Prin­
cipal, L. B. Graham. Director, R. 
Graham. Secretary, Miss E. Pratt. 
Nominal Capital, £5000. Subscribed 
capital, £1150. Bankers: Common­
wealth Bank of Australia. Auditor H. 
B. Hoskins. Reg. firm, March , 1931. 
Formed into a limited cOrJ:~pany, July, 
1935. 

BEALE & CO. L TO., 41 47 Trafalgao· 
Street, Annandale, N.S.W. Directors: 
Sir Kelso King, K.B. (Chairman), Sir 
George Mason Allard, Kt., Ronald M. 
Beale, Rupert 0. Beale, R. Russell 
Crane. Managing Director: R. M. 
Beale. Secretary: H. Adair. Accoun­
tant: L. J. Pink. Sales Manager, J. 
M. Davis. Auditors: H. J. Gibbons 
and R. R. Rouse. Bankers: Bank of 
1\f.S.W. Nominal Capital: £395,000. 
Subscribed Capital: £205;000. Reg. in 
Sydney. 

BJWG, WILLfAM & SONS, 34:1 
Little Collins Street. Melbourne. Cl, 
Vic. Proprietor: Reginald N. Begg. 
Accountant: B. Kennedy. Sales Mana­
ger: A. Lake. Auditor: E. L. Banett. 
Collins Street. Melbourne. Bankers: 
National Bank of Australasia Ltd .. 
\Vestern Branch. Reg. in Melbourne, 
1928. 

BELL, NORMAN & CO. PTY. L TO., 
40~ Adelaide Stref~l. Brisbane. Q. 
Diredo1·: Nonmm M. Bell. General L. 
C. Wilson. C.B .. D.S.O .. H. FJ. Lintott. 
Managing Dire<:tm·. Norma;! M. Bell. 
Secretary, H. K Mines. Auditors 
Thomson and Sharland. Bankeo·s :' 
National Bank of Australasia. Nomi­
nal and subscribed capital: £50.000. 
Registered at Brisbane. 

BENNETT & WOOD PTY. LTJ> .. 
284 Pitt Street, Sydney. Directors: 
Chas. \V. Bennet (Goveming). K. A. 
Bennett. Managing Dio·ector: K. A. 
Benn ett. Secretary: .J. P. Rowe. 
Bankers: Bank of Australasia, Pitt 
Street, Sydney. Capital: £200.000. 
Reg. in Sydney, February, 1882. 

BLAND RADIO, Coromandel Place 
Adelaide, S.A. Proprietor: vV. / 
Bland. Secretary and Accountant: L. 
H. Lindsay. Sales Manager: J. E. 
Vardon. Bankers: Union Bank of 
Australia. 

BLOCH & GJ<.JRB~m PTY. Ul'D .. 46-
48 York Street, Sydney, N.S.,V. Chair­
man of Direct01·s: Eugene Gerber. 
Managing Director: Ott a Raz. Acting 
Secretary, H. Lederman. Bankers: 
Bank of N.S.W., Head Office. Audi­
tors: John Stewart and Co. Nominal 
Capital: £50,000. Subscribed Capi­
tal: £40,000. Reg. 1/4/26. 

B. R. (RADIO) LIMI'l'ED, 59-65 
Elizabeth Street, Melbourne Vic. 
Directors: H. Tatnall, R. Farquhar, A. 
K. ·wnson . Managing Director: H. 
Tatnall. S ecretary: R. Farquhar. Ac­
countant: J. S. Jenkins. Sales Mana­
ger: J. I. Carew. Audtors: Flack and 
Flack. Bankers: Commercial Banko[ 
Australia Ltd. Nominal Capital: 
£125,000. Subscribed Capital: 
£72,041. Reg. in Melbourne, 12/9/'33. 

BORTHWICK EVERIT'l' & CO., 33 
Mountain Stref't. Broadway. Sy<lnP.y. 
l'ropi'ietur~: A. fl . 8vel'ill. K: u. 
Borthwick. Bankers: Bank bf N.S.\V. l 
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BOSS MANUFACTURING CO., 11 

Yabsley Avenue, Ashfield, N.S.W. 
General Manager: E. W. O'Sullivan. 
Secretary and Accountant: F. Eggle­
ton . Sales Manager: F. E. O'Sullivan. 
Bankers: Commercial Ban-k of Austra­
lia , Ashfield. Capital: £2,000. Reg. 
19/'10/28. 

BREVILLE RADIO PTY. L TO., 485 
Elizabeth Street, Sydney. Managing 
Director: W. J. O'Brien. Secretary 
and Accountant: N. J. Seatree. Sales 
Manager: W. J. O'Brien. Auditors: 
G. A. Blackett and Lewis, 10 O'Connell 
Street, Sydney. Bankers: Bank of 
N.S.W. Capital: £30,000. Reg. in 
Sydney, November, 1932. 

BRITON ELECTRICAL & RADIO 
PTY. LTD., 152 Parramatta Road. 
Petersham. N .S. W. Directors: .Tames 
Briton. vV. G. Forsyth. General Man­
ager. George Hunt. Secretary and Ac­
eountaut. K Formby. Sales Manager: 
G. Hunt. Auditors. Yarwood Vane and 
Co. Bankers: Union Bank of Austra­
lia. Capital: £10.000. Registered, 
Sydney, 1/7/1936. 

WlVI. L. BUCKLAND PTY. LTD .. 
139-141 Franklin Street, Melbourne, 
Vic. Managing Director: Wm. L. 
Buckland. Secretary: \~7 . E. \ V. Hodg­
kiss. Accountant: A. E. Clark. Bank­
ers: Commercial Bank of Au st. Ltd. 
Capital: £17.105. Reg. in Melbourne. 
26/1/26. 

BURROWS & MEEK PTY. LTD., 
n Elizabeth Street, Hobart. Tas. 
Directors. A. P. and A. 0. Burrows. 
Managing Director, A. 0. Burrows. 
Sales Manager, R. E. M. Newton 
(Radio Department); T. '"· Newton 
(Sports Department). Auditors: R. 
J. Shield and Hibbard. Bankers: E. 
S. and A. Bank, Hobart. 

CHANDLER, J. B. & CO., 43 Adelaide 
Street. Brisbane, Q'lancl. Proprietor: 
J. B. Chandler. General Manager: 1''. 
G. Duncan. Accountant: H. \V. Dun­
can. Sales Manager: V. F. Mitchell. 
Auditors: ~White and Hancock. Bank­
er: K S. & A . 

CHANDLF>R. J. B. L'rD. , Australia 
Hou~e. Carrington Street. Sydne~'­
Managing Director: J. B. ChandleL 
Sales Manager: F. B. Leate. Bankers: 
E. S . & A. Bank Ltd. Reg. in Sydney, 
1935. 

CLUBB, A. M. & CO. LTD., 76 Clar­
ence Street. Sydney. N.S.W. B3908. 
Nominal Capital: £ 10,000 in £ 1 
~hares. Subscribed capital: £4,000. 
Bankers: Bank of New South \Vales. 
head office. Auditors: Witt and Uther. 
Kembla Buildings . Margaret Street 
Sydney. Dir.ectors: A. M. Clubb, T. 
Tobias, Alex. Ingram. C. V. vVitt . Sec­
retary. Mr. Lyons. Reg., 13/8/'34. 

CONDENSER SPECIALTY CO. 
LTD., 112 Rothchild Avenue, Rosebery , 
N.S.W. Managing Director: Keith D. 
Davison. Secretary and Accountant: 
J. N. Mottram . Sales Manager: R. L. 
Jackson. Bankers: National Bank of 
Australasia. Nominal Capital: 
£5,000. Subscribed Capital: £5,000. 
Reg . Sydney, 23 / 4/ 1935. 

CONLON , S . M., RADIO CO., 26 
Kippax Street, Sydney, N.S.W. Pro· 
prietor and General Manager: S. M. 
Conlon, B.Sc. Bankers: Common­
wealth Bank of Aust. , Martin Place, 
Sydney. 

CROWN RADIO MANUFACTUR­
ING CO. PTY. LTD., 51 Munay Street, 
Pyrmont, N. S.\V. Directors: J. B. 
Phillips. F . P. Jones. Managing 
Director: .T. B. Phillips. Sales Ma.na.gei· . 
Se<Tetary and Accountant: F. P. 
Jones. Auditor: J. lVL. W. Morgan, 
F.C.I.A. Bankers: Bank of N .S .W. 
Nominal Capital: £10,000. Subscribed 
Capital: £5,000. Reg. in Sydney. 
l/3/1937. 

ECLIPSE RADIO PTY. LTD., :HG· 
222 City Road, South Melbourne, Vic. 
Dil·ectors: A. Aa1·ous, S. Aarons, C. 
Oliver vVelsh. Secretary and Accoun­
tant: J. Glass. Sales Manager: Arch. 
McPhee. Auditors:~ \Vilson, Danby 
and Giddy. Bankers: Bank of Aus­
tralasia. Nominal Capital: £ 100,000. 
Reg. in Melbourne, 1925. 

ELECTRICITY METER AND 
ALLIED INDUSTRIES LTD. (Incor­
porating Electricity Meter Mfg. Co. 
Ltd. and New System Telephones Pty. 
Ltd. ). Head office, Joynton Avenue. 
vVaterloo, Sydney. Authorised capital 
£1.000,000. divided into one million 
shares of £1 each, comprising 100,000 
six per cent. cumulative preference. 
shares of £1 each, 500,000 ordinary 
shares of £ 1 each, and 400,000 shares 
of £ 1 each reserved for future issues. 
Capital issued 500.000 ordinary shares 
of £ 1 each and 100,000 six per cent. 
cumulative preference shares. Direc­
tors, J. I. Carroll, J. K. Scharlt, R. K. 
Butler and J. M. MacFarlane; General 
Manager. .T. I. Carroll; Technical 
Director and Chief Engineer, J. K. 
Schm·It. Solicitors, Clayton Utz and 
Co.. 136 Liverpool Street. Sydney. 
Bankers: Commercial Bank of Austra­
lia Ltd. Auditors: Norton and 
Faviell, Chartered Accountants. O'Con­
nr>1l Street, Sydney. Secretary and 
Reg. office: vV. A. Elder, Chartered 
Accountant, Joynton Avenue, Water­
loo. N.S.IV. This is a holding com­
pany. owning all the shares in Elec­
tricity Meter Manufacturing Co. Ltd. 
and New System Telephones Pty. Ltd. 

EFCO MANUFACTURING COM-
PANY LIMITED, 108 Prince's High­
way. Amcliffe, N.S.W. LX1231 ( ·l 
lines). Managing Director, Richard 
Facer; Director, Thomas Facer. Radio 
Manager, Reginald Facer; Secretary. 

i\Iiss Ada Facer. Nominal capital, 
£15.000. Suhscribect capital, £11,000. 
Rankers, Commercial Bank of Austra­
lia. Amcliffe. Auditors, George Blac­
kett and Lewis. Reg. in AnlCliffe. 
1929. 

ELECTRIC SHOP LIMITED, 43 
Russell St1·eet, Toowoomba, Q. Direc­
tors: A. E. Squelch, J. F. Fulcher, G. 
F. Alke, J. Hill, H. T. Anderson. Man­
aging Directors, A. E. Squelch, J. F. 
Fulcher. Secretary and Accountant. 
J. B. Young, A.A.I.S . Sales Manager. 
A. E . Squelch. Auditors, Cecil Postle. 
F.A.B.l. Bankers: Commonwealth 
Bank of Australia. Nominal Capital. 
£15.000; Su!Jscri!Jed. £3,286. Regis­
tered Bl'is!Jane, Q., 19/7 /'35. 

ELECTRICAL SPECIALTY MFG. 
CO. L TO., 17-19 Glebe Street, Glebe. 
General Manager: J. T. Dunn. Secre­
tary and Accountant: C. H. Jull. 

J•JLl<JCTlUCITY METER MANU-
FACTURING CO. PTY. LTD .. .Toynt.on 
Avenue. Waterloo. N.S.W. Directors: 
.1. I. Carroll. .J. K. Sehartl. .J. 1\IL Mae­
fal'lane. W . A. Alder. K. L. E. Schul>\. 
.J. Bryden-Brown. Managing Director: 
J. I. Canol!. Secretary: .J. T. Fitz. 
Reg. in Sydney, 1/12/27. 

ELPHINSTONES PTY. LTD., 342-
350 Adelaide Street, Brisbane, Q. 
Directors: A. C. Elphinstone, R. L. 
Shepherd, H. L. Elphinstone. Manag­
ing Director, A. C. Elphinstone; Gene­
ral Manager, H. L. Elphinstone. Sec­
retary and Accountant. H. C. R. Mur­
ray, F.I.C.A. Sales l\1anage1·, N. V. 
Lamont. Auditors: Tanner and 
Buchanan. Bankers: The Union Bank 
of Aust. Ltd. Nominal Capital: £50.-
000. Subscribed Capital: £23,000. 
Registered twenty years ago, origin­
a lly trading as Elphinstones Agencies. 

EM BEL TON, G. P. & CO., 208 Lons­
dale Place, Melbourne, C1, Vic. Pro­
prietor: G. P. Em belton. Secretary 
and Accountant: R. J. Gibson. Sales 
Manager, J. H. Magrath. Auditors: 
Buckley and Hughes, 360 Collins 
Street, Melbourne, C1 ., Vic. Bankers: 
National Bank of Aust., Collins Street, 
Melbourne ; C1 . 

THE EVER READY COMPANY 
(AUSTRALIA) LTD., Harcourt Par­
ade, Rosebery, N.S.W. Directors: R. 
P. Walter (Managing), A. Jewell, S. 
W . H. Newman . Secretary, 0. R. 
Armstrong. Accountant, C. C. Godley. 
Sales Manager, G. K. Herring, Pub­
licity Manager, F. H. Tisbury. Audi­
tors, Starkey and Starkey. Bankers, 
Bank of New South Wales. Register­
ed, New South Wales. 

EXIDE BATTERIES OF AUSTRA­
LIA PTY. L TO., Grace Building. 77 
York Street, Sydney, N.S.W. Audi­
tors: Horley and Horley. Bankers: 
Bank of Australasia and Nationa I 
Bank of Australasia Ltd. Nom. Capi­
tal. £150,000. Sub. Capital: £110 ,007. 
Reg. Sydney, 11/8/30. 

I 
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FINDLA YS PTY. LTD.. Brisbane 
Street, Launceston, Tas. Directors: 
A. P. Findlay, S. H. Findlay, P. A. 
Findlay. Managing Director: P. A. 
Findlay. Secretary: P. E. Frith. Ac· 
countant: D. J. Clarke. Sales Mana· 
ger·: S. H. Findlay. Auditors: \Vise, 
Lord and Ferguson. Bankers: Bank 
of Australasia. Capital: £50,000 fully 
subscribed. Reg. in Launceston. 

FORBES, ROBERT C. & CO., 30a 
Currie Street, Adelaide, S.A. Pro­
prietor: Ralph C. Forbes. Bankers: 
The National Bank of Australia, Ade­
laide. Reg.: Adelaide, about 1925. 

FOX AND MACGILLYCUDDY LTD. 
57 York Street, Sydney, N.S.W. Direc­
tor, A. R. Fox. General Manager, C. 
H. Vaughan; Secretary, Miss H. M. 
Shirtley; Sales Manager, J. Richmond. 
Auditors: H. J. Brown and Co .. O'Con­
nell Street. Sydney. Bankers: Na­
tional Bank. 

GARDAM, J. R. W. & CO .. 138 Murray 
Street, Perth, W.A. Proprietor: J. R. 
W. Garclam. Accountant: S. R. Stim­
son. Auditors: Flack and Flack. 
Bankers: Commercial Bank of Aus­
tralia. Reg. in Perth, October, 1918. 

GENDERS, W. & G. PTY. LTD. 
Head Office, 53 Cameron Street, Laun­
ceston. Nominal Capital: £250,000. 
Paid up capital: £110,914. Directors: 
E. B. Genders (Managing Director) 
Mr. Claude James, M.B.A., F.F.I.A. 
Secretary: P. C. Thompson. Auditors: 
Messrs. Cruicksank, Creasy, Gow and 
Layh. Bankers, Bank of Australia. 

GENERAL MICA SUPPLIES (AUS­
TRALIA) PTY. LTD., 499 Little Col­
lins Street, Melbourne, C.l. Vic. 
Directors, Miss A. T. Coggan and Mr. 
S. F. Weller. General Manager, Miss 
A. T. Coggan. Secretary, A. L. Royce. 
Bankers: Bank of New South \Vales. 
A.B.C. Branch, Melbourne. Nominal 
Capital, £25,000. Subscribed, £9,850. 
Registered 4/5/1934, Melbourne. 

GERARD & GOODMAN LTD., 
Synagogue Place, Adelaide, S.A. 
Directors: A. E . Gerard, A. H. Gerard, 
L. D. Sobels. Managing Director: A. 
E . Gerard. General Manager: A. H. 
Gerard. Sales Manager: R. L. Culley. 
Bankers: Commercial Banking Co. of 
Sydney Ltd. Reg. in Adelaide, 1907. 

GIBSON, A. H . (ELECTRICAL) CO. 
PTY. LTD., 23 Hardware Street, Mel­
bourne, C1, Vic. Directors: •F. J. 
Yourelle, C. "T· Bryant. Managing 
Director: A. H. Gibson. Secretary: J. 
A. Lawrence. Accountant: A. L. 
Finger. Radio Manager: E. E. Sea­
bridge. 

GRICE, G. J., LTD., 90-92 Queen 
Street, Brisbane. Directors: R. D. 
Kennedy, A. Baynes, E. J. Grig'g. 
Managing Director: A. Baynes. Sec­
retary and Accountant: A. \V. Harle.n .. 
Sales Manager: W . T . Knight. Audi­
tors: Troup, Harwood and Co. Bank­
ers: Bank of New South \Vales. 
Nominal Capital: £200,000. Sub­
scribed Capital: £95,081. Reg. at 
BriRhane. 17/1/190:\. 

HARHIS, D. & CO., 140 Rundle 
Street, Adelaide, S.A. C.6132 (2 
lines). Proprietors: D. T. Harris and 
S. D. Harris. Bankers; National Bank. 
Auditors: Troup Harwood and Co 
Brisbane. Reg. at Brisbane, 17 / 1/03. 

HARRISON, A. S. & CO. PTY. LTD., 
85 Clarence Street, Sydney, N.S .W. 
Managing Director, A. S. Harrison . 
Secretary, Miss G. N. Wiseman. Bank­
ers: Bank of Australasia, Pitt Street, 
Sydney. 

HARRIS, SCARFE LTD. , Gr enfell 
Street. Adelaide, S.A. Directors: P. 
J." A. Lawrence (Chairman), Harold 
Law-Smith, C. C. Deeley, F. l<J. Robert­
son, F. IV. Trowse. Secretary: L. B. 
Daymond. Accountant: S. vV. Thorp" . 
Sales Manager: A. F. Ba.ggott. Audi­
tors: Anne !Is, Powell. Tilley, \Vilt­
shire and Co. Bankers: The Bank of 
Adelaide. Capital. Nomina\ £875.000, 
Paid-up £741,606/10/-. Reg.: Ade­
laide, October, 1920. 

HARTLEY'S PTY. LTD., 270 Flin­
ders Street, Melbourne, Vic . Direc­
tors: J. B. Young, Magnus Cohn, H. M. 
Murphy, F. W. Spry, H. W. Joseph 
Managing Director, H. IV. Joseph. 
Auditors: .Morton, \Vatson and Young. 
Bankers: Commercial Banking Co. of 
Australia. Capital, £100.000 fully sub­
scribed. Company established 1896. 

HEALING, A. G. LTD., 167-173 
Franklin Street, Melbourne, C.1., Vic. 
Directors: A. G. Healing, N. Broom­
hall, C. Forbes, W. W. Devling, V. R. 
Powell, E. M. Dumbrell. Governing 
Director, A. G. Healing; Managing 
Director, N. Broomhall. Secretary and 
Accountant, C. Forbes. Sales Mana· 
ger, G. Atkinson. Auditors , Edward 
Holmes, F.C.A. (Aust.), Arthur B. 
Kaines, A.C.A. (Aust.). Bankers : E. 
S. & A. Bank Ltd. Capital: Nom . £412,-
000. Subscribed, £320,000. Register­
ed as Proprietary Company 11/7/1912. 
A-s Pub I ic Company, 1/ 7/'27, Mel­
b.ourne. · 

HEIRON & SMITH (SALONOLAl, 
91 Hunter Street, Newcastle, N.S.vV. 
(Box 32 P.O .. Newcastle). Manager, 

·G. B. Parry. Auditors, L. l<J. Thomp­
son. Bankers, Commercial Bank of 
Sydney Ltd. Registered 19 /5/'34. 

HOMECRAFTS PTY. LTD., 211 
Swanston Street, Melbourne, Vic . 
Managing Director: Sladen Gibson . 
Secretary: L. Naismith. Country 
Sales Manager: D. Campbell . City 
Sales Manager: R. Blackwell. Bank­
ers: National Bank. 

HUDSON, EDGAR V. PTY. LTD .. 
284-6, Edward Street. Brisbane, Q. 
Director, Fred. Hoe. Secretary, W. A. 
Hubner. Set Sales Manager, H. T. 
Sharpe; Radio Goods, E. Cantellin; 
Communications, Fred. Hoe Jun.; C. 
Knowles, Cinema. Auditors. R. F. G. 
\Vilson, National Mutual Buildings. 
Queen Street, Brisbane. Bankers: 
Commercial Bank of Australia Ltd. 
Capital: Nominal £25,000. Subscrib-
ed, £12.600. Reg-istered BriRh~ne. 
19HO. . 

I.MPLSX LIMITED (late New Her­
IJerholds). Head Office, 431 Hoddle 
Street. Abbotsford. N.9, Vic. Direc· 
tors: G. F. Griffith, S. M. Winter, IV. 
:b~ . \Vinter. Managing Director, W. F . 
\Vinter. Secretary and Accountant. 
N. P. Womersley. Auditors, Sp1·y 
Fookes and Co., 405 Collins Street. 
Melbourne, C.1. Bankers: Commercial 
Bank of Aust. Ltd., 272 Smith Street. 
Collingwood. Capital: Nominal, £100.-
000; Subscribed, £22,235. Registered 
Melbourne, 4/11 / 1935. 

INTERNATIONAL RADIO CO. 
PTY. LTD.. 254 Castlereagh Street. 
Sydney, N.S.\V. Directors. C. E. For­
rest (Managing), C. G. Salmon, W . .J. 
Eilbeck, H . B. Gibbons. Acting Secre· 
tary, Leslie D. Goodsall. Accountant 
A. E. Reading. Sales "Manager, C. G 
Salmon. Auditors, Lord, Mackay and 
Co. Bankers. Bank of New Zealand 
Private company. Registered Sydney. 
18/10/1924. 

INTERNATIONAL RESISTANCE 
CO. IA/SIA) LTD. , 55 Addison Road. 
Manickville, N.S.W. BW 2385-6 . 
Directors: \Vm . J. McLellan and Max­
wel' Walker. Secretary, G. E. Lucas 
Nominal Capitrd: £5,000. Reg. No­
vember, 1934. 

IRVINE RADIO & ELECTRICAL 
CO., Perry House, Elizabeth Street, 
Brisbane, Q 'land. Proprietor: D. 
Irvine. Bankers: Union Bank of Aus­
tralia Ltd. Reg. in Brisbane, 2/3/36. 

JAM.ES & VAUTIN, 661 George 
Street, Sydney. General Manager: C. 
H. Vautin. Accountant: H. D. Vautin. 
Sales Manager: K. W . Ritchie. Audi­
tors: Offner Hadley & Co: Bankers: 
Commonwealth Bank, Haymarket 
Branch. 

KOHN BROS. PTY. LTD., 118 Yorl1 
Street, Launceston, Tas. Directors. 
G. B. Kahn and E. H . Kahn. Manag­
ing Director, G. B. Kahn. Secretary 
and Accountant, D. L. Forrest. Audi­
tors, lVIanthieu Rose and Co., Launces­
ton. Banks: E. S. and A. Bank Ltd .. 
Launceston. Capital: £2,000. Regis­
tered 3/8/1933, Tasmania. 

KRIESLI<JR (A/ SIA) LTD., H ead 
Office, cnr. Pine and Myrtle Street, 
Chippendale, N.S.W. Nominal capital: 
£10,000. Chairman of Directors, P . 
G. Tuit. 

LEKMEK RADIO LABORATORIES, 
75 William Street, Sydney. FL 2626 
(3 lines) . Proprietor: N. S. Gilmour. 
Chief Engineer ; J. Paton, Factory 
Supt. ; A. V. Bates. Bankers: Union 
Bank of Australia Ltd. Solicitors: N. 
C. Oakes and Sagar. Auditors: \V. F. 
Allworth and Sons. Reg. 1931 in Syd­
n ey. 

LENROC LIMITED, 211 Pulteney 
Street, Adelaide, S.A. Directors: P. 
Moody, F . W. Cornell (Chairman). IV. 
E. H . Davey. Managing Director: P. 
Moody. Secretary: L. G. \Vatson. Ac ­
countant: Miss A. T aylor. SaiP.> 
Manager: C. M. Moyse. Auditors: 
Counsell, Booth and Hunwick. Bank­
ers: Bank of Adelaide. Reg-. at Ade.­
b itlt'. 1 G/7/ 1 u:!-J. 
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MA.t\TLE, JOHN & CO.. S04 Hay 

Street. Perth, W.A. Proprietor: John 
Mantle. Secretary: M. Eastoe. Ac­
countant: N. Man:ue . Sales Manager: 
F. Gordon. Auditors, IV. Hayes and 
Co. Bankers,: E. S. & A., Hay Street. 

MARTIN, JOHN LTD., 116-118 Clar­
ence Street, Sydney. Managing Direc­
tor: John Martin. Secretary : IV. E . 
Lemon. Sales Manager : J. R. Lamp­
laugh. Auditors : Robertson, Rudder 
and \~Tatt. Bankers : Bank of New 
?.ealand. Nominal Capital: £5,000. 
Subscribed Capital: £2,300. Reg. in 
Sydney, 1/8/1935. 

MARTJN de LAUNAY LTD., 287-289 
Clarence Street, Sydney. Directors : 
A. FJ. Martin, E. de Launay, E . P. 
Logan. Managing Director : E. P. 
Logan. Secretary : G. 0. Suttor. Ac­
countant: B. Reeve. Sales Manager: 
G. Mitd1Ell. Auditor: W. J. South. 
Bankers: Bank of Australasia. Capi­
ta l: £21),000. Reg. in SydHey, 16/ll/-
1923. 

McCANN BROS., 180 Elizabeth 
Street, Sydney, N.S.vV. Proprietors: 
B. A. aud L. C. McCann. Secretary: 
A. Viney. Accountant: H. Thompson. 
Sales Manager: H. Rough. Auditors: 
I. IV. Shottswood. Hankers : National 
Bank of Australia. 

McCOLL ELECTRIC WORKS PTY. 
LTD., 104-112 Moor Street, Fitzroy, 
Vic. Directors: · Professor Henry 
Payne (Chairman); Professor \V. N. 
Kernot, L . lVIora1~, N. D. MacDonald, 
Major E. H. W. Westwood. Managing 
Director, E. H. W. Westwood. Ac­
countant, Miss L. Grace. Sales Mana­
ger and Engineer, L. D. Kemp. Audi­
tors, S. B. Holder, O.B.E., Collins 
House, Melbourne. Bankers: Commer­
cial Banking Co. of Sydney Ltd. Capi­
tal: £70,000. Registered Me lbourne, 
1922. 

McLELLAN, Wm. J. & CO., Brad­
bury House, 55 York Street, Sydney. 
Proprietor: \Vm. J. McLellan. 

MEL'l'RAN ENGINEERING PTY. 
Ltd. , S-10 Scotia Street, North Mel­
bourne, N1, Vic. Directors: R. Lewis, 
R. Peterson. Managing Director: R. 
Lewis. Accountant: 0. IV. Parkinson, 
Bank House, Melbourne. Bankers : 
Commercial Banking of Sydney Ltd., 
North Melbourne. 

MICA AND INSULATING SUP­
PLIES CO., 562-4, Bourke Street, Mel ­
honrne, Vic. Partners, J. IV. Griffiths, 
G. W. Griffiths, W. C. Pitcher. Bank­
ers: Bank of New South \Vales, Col ­
lins Street, Melbourne. Registered at 
Melbourne . 

MUSGROVES LTD.. Lyric House, 
223 Murray Street, Perth, \V.A. Direc­
tors: M. D'O. Musgrove H. B. Jackson. 
F. C. Kingston. Managing Director, 
lVL D'O. !Vfusgr'<JVe. Secretary and Ac­
countant, Robert Peart. Auditors: 
Flack and Flack. Bankers: Common­
W<'nlllt B:lllk ot' Austrnlin. Nominn.J 

Capital: £100,000. Subscribed Capi­
tal : £70,000. Registered 14/ 11/ '23, 
Perth. 

NALLY LIMITED, 15 Castlereagh 
Street, Sydney. Di.rectors: Messrs. 
Dowel, McCullagh, Davis, Finigan .. 
Managing Director and _ General Mana­
ger: A. A. Kelly. Secretary: H. R. 
Griffith. Accountant: C. J. GrilL 
Sales Manager: R. L. Fountain. Audi­
tors: S. H . Jackson and Co., 160 
Castlereagh Street, Sydney. Bankers : 
Bank of N.S .\V. Nominal Capital: 
£50,000. Subscribed Capital: £35,000. 
Reg. in Sydney, October, 1930. 

NATIONAL RADIO CORPORA'l'ION 
LTD., 96 Pirie Street, Adelaide, S.A. 
'Phone C.1780 (2 lines) . Directors, 
E. R . Smith, Oswald Smith , G. .T. 
Smith, "T· Smith. Accountant and 
Secretary: John A. Schird. Auditors : 
W. H. O'Flaherty. Bankers : National 
Bank of Australasia, Rundle Street. 
Adelaide. Nominal Capital, £5,000. 
Regist ered 16/3/1933, Adelaide. 

NEW SYSTEM TELEPHONES 
P'l' Y. LTD., 276 Flinders Street, Mel­
bourne, Vic. Directors, R. H. Butler. 
J. I. Carroll, T. Brentnall and W. A. 
FJlder. General Manager, J . I. Carroll. 
Secretary, \V. A. Elder: Accountant. 
C. IV. Pearson. Sales Manager, R. M. 
Davies. Auditors, R. W. Nelson and 
Co. Bankers: Commercial Bank of 
Australia ·Ltd., and Bank of New 
South Wales. Capital: Nominal, £150 ,-
000. Subscribed, £100,500. Registered 
10/11/1920. Melbourne. 

NEWTON, McLAREN LIMITED, 17 
Leigh Street, Adelaide, S .A. Direc­
tors: Sir Howard W. Lloyd (Chair­
man), Arnold M. Moulden, John P. 
Hale . General Manager: J. P. Hale. 
Secretary : H. E. Morgan. Auditor: 
Chas. J . Horrocks, A.I.A.S.A. Bank­
ers: E. S. & A. Bank Ltd. Nominal 
Capital: £50,000. Subscribed Capi­
tal: £27,000. Reg . in Adelaide, 
13/ 2/1905. 

NOYES BROS. (SYDNEY) LTD., 
115 Clarence Street, Sydney. Direc­
tors: E. F. Moates, E. R. Mitchell, 
W. S . Jones, Mrs. C. C. Noyes. Manag­
ing Director: T. Malcolm Ritchie. 
Secretary: W . J. Wilson. Bankers: 
Commercial Bank of Australia Ltd. 
Auditors: E. S. Wolfenden. Sol icitor!i: 
Stephen, Jacques and Stephen. Nom i­
nal Capital: £100,000. Paid-up Capi­
tal: . £99,993. Reg.. in. Sydney, 
3/ 9/1907. 

OHMEGGA RESISTORS (AUST.) 
P'rY. LTD., 21 Station Street, Carlton, 
N.3., Vic. Directors, S. P. Stroud, l<J. 
Petterson, R. Ramelli. Manager, Sec­
retary and Accountant. S. P. Stroud. 
Bankei·s: Commonwealth Bank of Aus­
tralia, Collins Street, Melbourne. Nom. 
Cap.. £5,000. Suh. Cap.: £3.000. 
l{!>g'isl •'l 'i'tl 2fi/2/'~r. , M,o]hO\ll' IW. 

O~BORNE, ALEX. PTY. LTD., Head 
Office, corner Wilmot and Mount 
Streets, Burnie, Tas. Managing Direc­
tor, Alex. Osborne . Accountant. Miss 
A. L. Sharpe. Auditors, A. Nicol. 
Bankers : Commercial Bank of Austra­
lia. Capital : £8500. Registere(l 
Hobart (approx. 1927). 

PARSONS & ROBERTSON LTD .. 
172-174 Pulteney Street, Adelaide, S.A. 
Directors: F'. L. Parsons, H. A. Power, 
IV. L. Parsons. Managing Director: 
F. Lancelot Parsons. Secretary: A. 
L. De Laine. Accountant: W. D. H. 
Thomas. Sales Manager: R. J . Pain. 
Auditor: E. A. Gibson, A.C.U.A., 
A.I.C.A. , A.A.I.S . Bankers: English. 
Scottish and Australian Bank Ltd. 
Nominal Capital: £40,000. Subscribed 
Capitai: £23,027. Reg. in Adelaide, 
23/3/1937. 

THE PATON ELECTRICAL IN­
STRUMENT CO., 90 Victoria Street, 
Ashfield, N.S.W. UA1_960 .. Proprietor, 
Frederick H. Paton . Bankers: Bank 
of N.S.W., Ashfield . Reg. at Sydney, 
23 / 4/ '35. 

PETERMAN, W. E.. 160 Edward 
Street, Brisbane, Q'land. Proprietor: 
IV. E. Peterman. Secretary: E. Read. 
Auditor and Accountant: E. N. Ham. 
Sales Manager: C. \V.atson-\Vill. 
Bankers: Bank of N.S .W. Capital: 
£4,000 . Commenced business 23 / 7/-
1923. 

PHILCO RADIO & TELEVIS ION 
CORPORATION (AUST.) PTY. LTD., 
Joynton Avenue, Waterloo. Direc­
tors: J. I. Carroll, R. H. Butler, J. M. 
Macfarlane, J. K. Schartl. Secretary: 
W. A. Elder. Sales Manager: E. M. 
Searson. 

PHILIPS LAMPS (A/SIA) LTD., 
Philips House, 69-73 Claren-ce Street, 
Sydney. Managing Directors: A. den 
Hertog, J. A. Overdiep. Secretary: 
H. E. Scott. 

PRITCHARD, J. G. LTD., 18 Wil­
liam Street, Perth, W.A. B4710, B4711. 
Managing Director, James G. Pritch­
anl. Sales Manager: H. U. Kendall. 
Secretary. B. Hartnell. Bankers: Bank 
of New South Wales. Solicitors: 
Robinson, Cox and Wheatley. Audi­
tors: S. F. Anderson and Co. Reg. 
Perth, 1934. 

RADIO CORPORATION PTY. LTD., 
21 Sturt Street, South Melbourne, Vic. 
Joint Managing Directors: Louis Abra­
hams and A. G. Warner. Secretary: 
N. D. Gray. Sales Manager: C. V. 
Eutrope. Nominal Capital: £100,000. 
Subscribed Capital, £52,950.. Bank­
ers: National Bank of Australasia 
Ltd., Melbourne , London . Solictors: 
Herman and Coltman .. Auditor: G. 
Wright, Chartered Accountant (Aust.), 
440 Little Collins Street, Melbourne. 
Reg . Melbourne 1/7/1923. 
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RADIO MERCHANTS LTD., Austra­

lia House, Carrington Street, Sydney. 
N .S.W. Directors, I<J. D. Ruckel!. F . 
Webb, F . Clay, R. Green; Managing 
Director, R. A. Wright. Auditor: A. 
Arrand. Bankers: Union Bank of 
Australia. Nom. Cap.: £10,600 £1 
shares. Reg. 19/9/1933. 

RADIO WHOLESALERS LTD., 
James Place, Adelaide, S .A. Directors: 
A . D. Young (Chairman); J. A. Hele, 
H. R. Pinkerton (Managing) , \V. 
Queale. Manager, A. E . Stephen. 
Secretary, A. J . Car vosso. Account­
ant, L. R. Askland. Auditot·s: Coun­
sell. Booth and Hunwick. Bankers, 
Bank of New South \Vales, Adelaide. 
R egistered Adelaide, 2/8/'32. 

nADJX: POWBR SUPPLIES, 64 
Lawler Street, Subiaco, \V.A. Pro-
prietor: E. A . Dix .. Reg. 1/10/35. 

R.C.S. RADIO, Head Office, 26 Ivy 
Street, Darlington, N.S.W. Proprietor: 
Ronald A. Bell. Reg. 28 / 7 /'32. 

RICKETTS & THORP PTY. LTD., 
Hatterley Street, Rockdale, N .S .W. 
Directors, G. S. Ricketts and F. Thorp; 
Secretary and Accountant, Miss M. 
McLauchlan; Sales Manager, E. A. 
Maul en. Auditors: G. A. Beackett and 
Lewis. Bankers: Commercial Bank of 
Aust. Ltd. Nominal Capital: £50,000. 
Sub.-Capital : £37,000. Reg. 26/3/20. 

ROLA CO. (AUST.) PTY. LTD., 77-
83 City Road, S(luth Melbourne, SC4·, 
Vic. Managing Director: A. L. C. 
Webb. Manager and Secretary: R. H. 
Yeend. 

ROSENSTENGELS PTY. LTD., 482 
Ruthven Street, Toowoomba, Q'land. 
Directors: E. lVL Rosenstengel, A. G. 
Rosenstengel, F. 0. Rosenstengel. 
Managing Director: E. M. Rosensteu­
gel. Secretary and Accountant: ·J. 
McMaster. Auditors: Symington and 
Fowler. Bankers: Union Bank of 
Australia. Nominal Capital: £50,000. 
Subscr ibed Capital: £32,000. Reg. as 
Joint Stock Company. 28/9/1913; as 
Private Company, 1931. 

SCOTT & HOLLADAY TLD.. 3G 
Clarence Street, Sydney, N.S. W. 
Directors: G. L. Munay. \Vm. Arnott, 
E. A. Richards . Managin g Director: 
G. L. Murray. Secretary, E. McCooey. 
Accountant, G. A . Rogers. Auditors: 
Milne and Perrett, 56 Hunter Street, 
Sydney. Bankers: E. S. & A. Bank, 
King and George Streets, Sydney. 
Capital : £5 ,000. Reg. 1/4/1913, Syd­
ney. 

SAVERY'S PIANOS LTD., 29 
Rundle Street, Adelaide, S.A. Direc­
tors: A. D. Young (Chairman), H . R. 
Pinkerton (Managing Director) , W . 
Queale. J. A. Hele. Secretary, A. J. 
Carvosso; Accountant, L. R. Ackland. 
Auditors, Counsell, Booth and Hun­
wick. Bankers: Bank of New South 
Wales. Capital: Nom., £50,000; sub., 
£40.625 . Registered, Adelaide, 22/9/­
'22. 

SIMPLEX PRODUCTS PTY. LTD., 
716 Parramatta Road, Petersham . 
N.S.W. Directors, H. J. Hankin and 
G. Rich; Managing Director, H. J. 
Hankin; Secretary, Accountant and 
Sales Manager, G. Rich. Auditors: 
Smith Johnson and Co. Bankers: E. 
S. & A. Bank, Ashfield branch. Nomi­
nal Capital £20,000. Sub-Capital 
£4,000. Reg. Sydney, 7 /4/'37. 

SLADES RADIO, Lang Street, Croy­
don, N.S.W. UJ5381-2. Proprietor, 
Charles W. Slade. Secretary, M. 
Featherstone. Auditors: Klynock and 
Ligman. Bankers: Commonwealth 
Bank. Registered 20/5/'25. 

SMITH SONS & REFJS PTY. LTD. , 
30-32 Wentworth Avenue, Sydney . 
Managing Director: M. \V. Ree s. Sec­
r e tary: C. H . French. Sales Manage r: 
E. A. McLean. 

STERLING RADIO PTY. LTD., 27-
39 Abercrombie Street, Sydney, N.S.\V. 
M 3261 and MA 5130. Directors : J. 
M. Tait, C. E. Tait, R. G. Ely. Secre· 
tary, F. Howe Talbot. Nominal capi­
tal, £5,000. Bankers: Bank of N.S.W. 
Auditors, Ludowici and Caldwell. Soli­
citors, Boyle and Co. Registered in 
Sydney, 11/5/'34. 

STOTT & HOARE TYPEWRITERS 
LTD., 55 William Street, Perth, Vv.A. 
Directors: S. A. Stott, H. Stott, F. B. 
South. Manager : A. J. Case. Audi­
tors: S. V. Eaton . Bankers : National 
Bank of Aust. Ltd. Reg. Perth. 

S Yl\>IE, v'V. A. & CO., Cnr. Liverpool 
and Bourke Streets, East Sydney. Pro­
prietm· : \V. A. Syme. General Mana­
ger: R. Syme. Accountant: N. Shaw. 
Bankers: Bank of N.S.\V. , William 
Street, Sydney. Reg. in Sydney, No­
vember, 1930. 

'l'RACKSON BROS. PTY. LTD., 157-
9 Elizabeth Street, BrislJiute, Q. 
Directors, P. S. Trackson, J. Trackson , 
A. A. Ewing. Managing Direct01· , Pllil­
ange S . Trackson. S ecretary, A. A . 
Ewing. Accountant, K. J . W . Lewis. 
Auditors: G. S . Hutton and Macfar­
lane, Queen Street. Brisbane. Bankers: 
National Bank of Australasia Ltd .. 
Eagle Street. Brisbane. Registered 
Brisbane. Established 1883. 

THOM & SMITH LTD., 29-39 Botany 
Road, Mascot, N.S.W. Directors: F . 
W. P. Thom, J. E. Smith. Secretary: 
S. T. Lindsay. Sales Manager: R. H. 
Jennings. 

TRAVELTONE RADIO PTY. LTD .. 
113 Clarendon Street. South Mel­
bourne, S.C.5, Vic. Directors: G. Scott, 
D. Monffort, C. Solomon. Manager: 
C. Solomon. Secretary: H. Melville. 
Accountant: R. Thomas. Sales Mana-

ger, A . ·walters. Auditor : A . R. 
Holmes. Bankers: Commercial Bank· 
ing Co. of Sydney. Capital: £2000. 
Reg . 16 / 4/32 as Radio Maintenance 
Pty. Ltd. Name changed to Travel­
ion,. 23 /3/36. 

UNITED RADIO DIS:I'RIBUTORS 
PTY. LTD. , 234 Clarence Street, Syd­
ney. Managing Director: H. C. Long. 
Secretary: R. Mitchell. Sales Mana­
ger: W . J. Mawer. Auditors : Roberl 
Mitchell and Bailey. Bankers: Bank 
of N.S .\V. , King and George Streets, 
Sydney. Nominal Capital : £ 5,000. 
Reg. in Sydney, 15/ 10/35. 

VEALL, A. J . (AGENCIES) PTY. 
LTD. , 127 York Street, Sydney. Direc­
tors: A. J . Veal! , H. V. Prior. R. K . 
McDougall , S . G. Humberg. Sydney 
Manager. Sales Manager and Secre­
tary: Vir. Blackmore. Accountant: B. 
Vyner. Auditors : Stuckey and Colvin. 
Bankers: Commercial Bank of Aust. 
Ltd. Reg. in Sydney. 

VESTA BATTERY CO. PTY. LTD,, 
2-14 George Street, Leichhardt, N.S.W. 
Director, A. R. Allen, S. Airens, F. S. 
Kelynack, L. E. Easy; Managing Direc­
tor, A. R. Allen Secretary and Ac­
countant, P. Lovett, A.A.I.S.; Asst. 
General and Sales Manager, S. J. 
Bickerton. Auditors: E. S. Kelynack 
and Higman, 7 Wynyard Street, Syd­
ney. Bankers: E. S. & A. Bank Ltd. 
Nom. Capital: £20.000. Reg. Sydney. 
19/3/ 28. . 

WESTMINSTER RADIO TELE-
VISION CO. LTD., 26-28 George 
Street_. Parramatta, N.S.W. Manag­
mg D1rector, C. Whatmuff. Bankers: 
Commercial Bank of Australia Ltd. 

WARBURTON, FRANKl LTD., 307-
15 Kent Street, Sydney, N.S .W. Direc­
tors : G. S. Warburton, R. J. N. Franki, 
F. J. Carrick. Managing Director: G. 
S. Warburton. Secretary: H. J. 
Rodgers. Auditors: Allard Way and 
Hardie. Bankers: Commercial Bank­
ing Co . of Sydney Ltd. Nominal 
Capital: £200,000, Sub-Capital: 
£100,000. Reg . 3/11/1910, Sydney. 

WERl-\.ING RADIO UO ., 213 Queens­
berry Stree t, Carlton, N3. Melb., Vie. 
Proprietor: 0. C. Werring. Bankers : 
National Bank of Australia Ltd. Reg. 
in Melboume 6/8/26. 

WESTIN GHOUSE SALES & ROSE­
EERY L TD .. 13 Market Street, Syd­
ney. Joint Managing Directors: F. G. 
Can, \V. V. Buzacott. Secretary: H . 
R. Gour lay. A .F.I.A., A.A.I.S . Audi 
tors : Priestley and Nonis. Bankers: 
Bank of N .S.\V. Nominal Capital: 
£300,000, of which £250.000 Ordinary 
a nd £50,000 Preference Shares. Paid­
up Capital: Ordinary £125,000 and 
£25.000 Preference. Reg. Sydney, 
N,S.W. 
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\~ESTCOTT HAZEL & CO. LTD .. 
225 Castlereagh Street, -Sydney, N.S.W. 
Directors: E. J . Hazell, A . R. Booth, 
Dr. S. A. Smith, Managing Director. 
E. J. Hazell. Secretary, A. F. Loosen, 
F.A.I.S., and Accountant: Sales Direc­
tor, A. R. Booth. Auditors: P. J. G. 
McGrath. Bankers: E. S. and A. Bank. 
Nominal capital: £200,000; Sub­
scribed capital: £100,366. Registered 
Sydney, 15/6/1914. 

WIDDIS DIAMOND DRY CELLS 
PTY. LTD., Park and \Vells Street. 
South Melbourne, Vic. M 4601. Man­
aging Director, Clive ~~- Evans. Sec­
retary: G. O'Byrne. Sales Manager. 
C. Swift. Bankers: Bank of New 
South \Val es. 

WILKS , R F. & CO. LTD. , 124 Ca stle­
reagh Street, Sydney. Directors: H. J . 
A. Howes (Chairman). G. H . Hmtou, 

E. F. \~ilks . Secretary: E. O'Bree. 
Accountant: E. D. Ousby. Sales Mana­
ger: E. C. Foot. Auditors: Dean Vick 
and Co. Bankers: Bank of N .S .I'V. 
Capital: £300,000. Reg. in Sydney. 
1917. 

WILLIAMS PTY. LTD., East Street. 
nockhampton, Q. Managing Director. 
H. J : Williams. Secretary: S. C. Wil­
liams. Accountant, G. Pocock. Audi­
tors: J. Kenna and Co., Queensland 
Natio~1al Bank Ltd. Nominal Capital: 
£ 50,000. Sub-Capital: £31.835. Reg. 
Rockhampton. 

WILLS & CO. PTY. LTD. , 7 Quad­
rant. Launceston, Tas. Directors, N. 
A. Findlay. P. A. Findlay. Managing 
Director. N. A . Findlay. Secretary, N. 
Gray. Accountant. M. H . .Joynt. Sales 
lVIanager, N . A. Findlay. Auditors. 
Cruickshank. Creasey Gow and Layh . 
Bankers: Bank of Australasia Ltd. 

WYPER BROTHERS LTD., Bom·­
bong Street. Bunda berg, Q. Directors: 
Chairman, \Vm. vVyper; Managing 
Director, vVm . .Jas. Harvey; R. G. 
Curtis and Douglas S. vVyper. Secre­
tary and Accountant. Percival Moller. 
Sales Manager, Stuart C. Pettigrew. 
Auditors. J . S. Inglis. Bankers: 
Queensland National Bank. N ominal 
Capital: £100,000. Sub. Ca pital : 
£78,595 . Registered 13 / 2/ 1924, Bri s­
bane. 

ZENITH RADIO CO. LTD. , 37 Ox­
ford Street. Paddington. Sydney, 
N.S. \V. Directors: J. Alberti, J . 
Cail·ns. Managing Director: J. Alberti. 
Secretary : R. Evans. Accountant: G. 
Powell. Sales Manager: R. Evans. 
A nclitor: G. Powell. Banke t·s: Union 
Bank of Australia Ltd. Capital: 
£5 ,000. neg. Sydney . 

Protninent Radio Traders 
This list comprises the trading name, address and 'phone of prominent radi~ traders throughout 

Australia who have submitted their particulars for insertion. 

BEGG, William and Sons, 343 Little 
Collins Street, Melbourne, Vic. 

BRITISH GENERAL ELECTRIC CO. 
LTD., 393 Murray Street, Perth, 
W.A. Tel. B5141-3. 

CARTER MOTORS & RADIO, Claren­
don, S .A. Clarendon 12. 

CLANCY BROS., Yambil Street and 
Banna Avenue, Griffith, N.S.\V. 

CROKE, C. M.. Koorawatha, N.S.W. 
Tel.: 5. 

DOWSE. E . A ., E . H. (Radio 
Mechanic). Marsden Street. Boo­
rowa. N .S.W. 

DUNCAN & PEADON. Narrahri. 
N.S .W . 

FIELDS, Cycle, Electrical and Radio 
Dealer. 142-144 Victoria Street, Mac­
kay, Q'land . 

GLEN INNES MOTORS, Radio 
Specialists, Grey Street, Glen Innes, 
N.S.W. Tel. 144. 

GOULBURN RADIO HOUSE, Sales 
and Service. 78a Auburn Street. 
Goulhurn. 'Phone : Day 930, night 
240. 

ptllifi~\IIDlra 
REVJ[EW 

GUILLE & CO. LTD. , 264-266 King 
Street, Newtown, N.S.W. L1227. 
Box 43 P:o. Newtown. 

HARTLEYS PTY. LTD., 270 Flinders 
Street, Melbourne, C.l. 

HEPPELL, C. L., Gnowangerup, West· 
ern Australia. 

HIGRADE RADIO SUPPLIES (W. E. 
B. Menr.el) . Box 196, Hamilton , 
Vic. 

HINTERMAN, J. R.. 32 Arden Street, 
Clovelly, N .S.W. 

HOLT, E. A ... 77 Stanley Street, South 
Brisbane. (Also at Logan Road, 
Stone's Corner, Brisbane), Q'land. 

HUCKELL RADIO ("Radio Patrol"), 
285 Military Road, Cremorne. Y5086. 

IRVINE RADIO & ELECTRICAL CO., 
1st Floor, Peny House, Elizabeth 
Street, Brisbane, Q. 

JOHNS, R., Radiotrician, 194 Paking­
ton Street, Geelong ·west, Vic. Tel. 
2715 . 

JUNCTION RADIO (A. N. Hopkinson), 
336 Oxford Street, Woollahra. FW 
4365 . 

LANDERS, L. B., Castlereagh Street, 
Coonamble. N.S .W. 

MILTON'S RADIO & ELECTRICAL 
SERVICE, 100 Church Street, Mud­
gee, N.S.W._ 

PELL, E . M. B ., Carp Street, Bega. 
N.S.vV. Box 28 P .O., Bega. 'Phone 
5 and 201. 

PIDGJDON, Arthnr. 818 Hay Street, 
Perth, W .A. 

RAPLEY & WHYTE, Tocumwal, 
N.S .W . 

ROGERS & KING, Box 61, Goondi­
wincli, Texas and St. George, Q'land. 

ROSE, R. W . Eagle Street (Box 84), 
LongTeach, Q'land. 

ROSENSTENGELS PTY. LTD., Ruth­
ven Street, Toowoomba, Q'land. 

RYMOLA RADIO & ELECTRICAL 
PTY. LTD., 411-413 Adelaide Street, 
Brisbane, Q 'land. Tel. B6341 and 
J6864. 

Price post free 
A MONTHLY TECHNICAL REVIEW 

- 1/-

Presents in practical and theoretical form technical information on the develop­
ments in radio to-day, and has proved of practical assistance to radio technicians 
throughout Australia. 
SEND TO AUSTRALIAN RADIO PUBLICATIONS LTD., BOX 3765, G.P.O., SYDNEY. 

". - - ~ 

' ~~~~; .. : .. : ... ·.·:.·-~':"'.,· .. :. ::.. ·.• .. ,,. ··. · ... : ..... : ·.·' ......... . · ... ·. ' ..... . 
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WHO'S WHO .IN THE AUST 
A 

AARONS, Albert: Direc tor 
Ef'lipse Itadio Pty. Ltd., Mel­
boutTl8. Founded Eclipse Radio 
Pty. Ltd., with nephey Saul, 
1:12G . PriYate address: 279 
Beaconsfield p,n·ade, l\Iiddle 
l'ark. Bom 24/5/1S92. 

AARONS, Saul C.: Director 
Eclipse Radio Pt0·. Ltd., Mel­
hourne. Sa.leR Manage1·, Cor­
i>f'tl D<erham Pty. Ltd., 1924. 
f.b.1P.s lVfan.n.g-er, Tunafone 'Yire­
less Pt)·. Ltd., 1925. Formed 
LC"lips<' Ha<lio \l'ith uncle., May, 
J92fi. Dorn .January} ]!100. Prj­
\'Rle achlrPsr-:: :: Vnnti("l' Htref"t-, 
V~l wood. 

ABRAHAMS, Louis: E<1ueate<l 
ctl .Nf el bonrne C11·nn1n1fU' Se:hool. 
Ser1·e<1 4 YEm·s with A.l.F. in 
Frailce. A Director of Neutro­
dyne Pty. Ltd., Radio Corpora­
tion Pty. Ltd. , UniYersal Guar­
antee Ltd., Homecrafts Pty. 
Ltd., and a. utunber of other 
<'Ol11l)fl.nie:..;. l-Ias been associat­
ed with radio sinee 1922. Is 
n1ost inteJ·ested in flying· and 
has won a considerable nun1ber 
of tr'ophi es in this fielcl. In-
1 roc1ucecl the Astor Radio Land­
ing· Ground Can1paign in 1~27-
2S, which "l,va::;: of considerable 
interest around the eountry 
nreas of Yietoria. '\Vas chief 
<'Xeeutive in Louis Cohen \Vire­
leRS Co., which was the biggest 
tlistributor of radio parts in 
.A .. ustralia. rr~his con1pany event­
unlly bought out Radio Corpora-
1 ion i.n 1930, and he is no'v Joint 
Managing Director of that com­
pany. 

ALBERTI, Jose: Director 
since inception of Zenith Radio 
Co. Ltd. , 37 Oxford Street, Pad­
cling-ton . Becan1e associated 
with radio when founding the 
Acorn Pressed Metal Co. Ltd. 
Clubs: R.A.C.A., S.A.S.C ., 
E.S.I.H.C. Pri1·ate address: 78 
Lang· Road, c;entennial Parle 
Born SpRin, 10/10/'99. 

ALLEN, Arthur Robt.: Gen­
eral Ma.nag-er, Vesta Batter;• 
c.o., Pt,·. Ltd ., Leichhardt, 
N.S.W. Pl'II'ate acl<lress: n 
nlaxlan<l Hoad, Bellen1e Hill, 
nne! Nollie Stre0t, 1\Inna Vale. 
t""'lubs: Legacy, Donnie Donn 
(;olf Club. 

ALLSOP, Rannond Cottam: 
Director and Chief Engineer, 
H.aycop hone Lt<L, G2 Booth 
Street, .. A.nnandale. Fello'v 
Societ;· of Motor Eng·ineers, 
America, Councillo;· and 1\Iem­
ber, Institution of Radio En­
g·ineers (Aust. ). One of the 
early radio o'xperilnentt•rs iu 
,A_nsiralia, con11nencing· in 1911. 
Serv0d in 1\l"aYal 'Transport Ser­
Yice aP radio operator during· 
Great \Var, also as laboratorY 
assistant in Na,Ta.l 'Vireles's 
\ '\'orks at Rand"·ick. One of 
the first two to transmit short 
waYe radiophone to England 

. and America. In 1913 was ap­
prenticed to Shaw "\Vireless Co. 
Con1111enced experilnents 'vith 
sound motion pictures in 1920. 
Fron1 heg·inning of broadcast­
ing in Australia to 1~2Q con­
structed and operated 2BL--
1 ~~n fonndecl Ra,·cophone Ltd. 
Pn\·ate acld1·ess: "Nalova" 
Chelmsford A\·enue, Lindfield 
J\T.S.\V. Married. Born Rand~ 
"·ick, March lll h , 1 Rn Re-
creation: Golf . · 

AN DE RSO N, Hans Christian: 
Director, H. C. Anderson and 
Frantzen, Johnson Street, A lex­
andria, n1anufacturers of " 'ire­
less cabinets. PriYate address: 
10 Sellwood Street , Brighton­
le-Sands, N.S."\V. 

AN D REW, Reginald Thomas: 
Principal Australian School of 
Raclio Engineeri11g-, "\Ven1bley 
House, Sydney. Assoc. I ."\V.T. 
(London). Principal Australian 
School of Radio Engineering· 
since establishment. Private 
address: 21 Medusa Street, Mos­
man . Married. Recreations: 
General Rporting. 

APPER L EY, Geo . (M.Inst. 
R.E., Aust.): l\Tanag·er of Com­
n1nnieationR, An1nlg;a1n a t n d 
\Vireless (A/sia) Ltd., Mel­
holn'nP. Early training; and PX­
peri<eiwe t<elf'gTaphy, telephony 
nnd \Virelef.:.S with N.Z. Go,·t. 
Telegraphs. 1n0-1~n ·wireless 
Serviee of B1· i ti.sh Colonial GoY­
ernm<ent . 1~13 joine<l A.>Y.A. 
1914-1916 Chief of l\Iarconi 
"\Vireless SchooL 1 n16-191 fJ 
A.\Y.A .. \Vorl"s :\Ianag·er. l9H1-
l923 A."·.A. Technical Super­
intendent and i / c Patent Dept. 
1924, i/c Beam "\Vireless Ser­
Yice . Visite.cl England and the 
Continent of Europe in 1924 and 
again in 1933 on Bean1 \Vireless 
inYestigation. 1937 in Eng-land. 
Born 24th March, 1887. 

ARM S TR ON G, Oscar Regin­
nJd: Secretan·, the E1·er Ready 
ro. (Aust. ) Ltd., Harcourt Pde., 
Rosebery, N.S.\V. Ec1ucatecl 
S)·dney G1·ammar School. Join­
eel Ever R<eady Co. 7/ 1/'33. Pri­
n;te address: 2 The Vander­
bilt, Bennett Street, Bondi, 
N.S.\'i". Recreations: \Vrestling, 
·walking and s"'in11ning·. Born 
30/1/'04. 

ARNOLD, J.: Managing· Di­
rector Arnold and Beard Ltd., 
632, Botany Road, Alexandria, 
New South \Vales. Born l\1ay 
13, 1900. Came to Australia 
1 !126: after bejng Proclnf'tion 

:Manager for \Villiams & Co. 
Ltd. , Eng-la.nd. Founded Arn­
<>ld & Nunn, Metal Spinners, 
in 1930 and converted the firm 
into limited company (Arnold 
& Beard Ltd.) in January, 1935. 
Recreations: 1\1:otoring· and surf­
ing·. PriYnte address: 35 Dain­
tl'~· Rtreet, lVIanly. 

B 
BAILEY, E. Gordon, 1\I.Inst. 

R.E. Aust., Assoc. I.R.E. Amer­
ica: \Vorks Superintendent 
Amalgamated \Vireless Vah·e 
Co. Ltd. Apprenticed to A.IV.A. 
in 1918. Yisited U.S.A. on be .. 
half of A.IV.A. in 1931 to study 
l'alve manufacture and follow -

ing year supervised the instal­
lation of VRl\·e plant, Anlalg·an1-
atecl "\Yireless YalYE' Co. Ltd., 
Ashfield. Visited U.S.A. again 
1!135 - 36, returning l\Jay, 1~36. 

BAIN , J. \V. T>nncan, Super­
intendent Philco Radio and 
Television Corp. (Aust.) Pty. 
Ltd., Joynton A1·enue, vVater­
loo. 'Vas with British Gen eral 

JTiteetric Co., in jun ior capacities 
in Sydney, ::;ul>sequently heea1ne 
Departmental 1\Ianager in Mel­
bourne. Joined Kew System 
Telephones Pty. Ltd., llfelbourne 
in 1927, as Radio Sales lV[anag·er, 
subsequently handling their 
countr,· refrig·eration Hctivities 
as well. Appointed to present 
position, March, 1937. Pr i ,·ate 
address: 32 Pine Avenue. FiYe 
Dock, N.S."\V. Born 2114 / '04. 
S)•dney. 

BAIRD , "\Villiam Reginalcl, 
A.M.LR.E. (U.S.A.): AmaJg·a­
matecl "\Vireless (A/sia) Ltd., 47 
York Street, S)·dne.l·, N.S.\Y. 
Joined A ."\V.A. Marine Senice, 
1921. Transferred Coastal Radio 
Service in 192G, and later to 
technical section n'f Broaclcast­
·ing Department. Transferred 
Head Office Engineering- De­
llartlnent 1932. Private acldrE>RR: 
ii87 Old South Head Roacl, Rose 
Day. Bon1 Fren1antle, 1!)02. 

BAKER, \Viliam George, 
R.Sc., B . Eng., D.Sc. Eng.: SU11-
0-rintendent Technical Eng·in­
eering Section of Marconi School 
of "\Vireless. Gained ])pas­
Thomson Scholarship for Phy­
sics, 1920. Graduated Bachelor 
of Science 1921 with UniYersitv 
l\feclal for Mathematics anc1 
.Honours in .i\Iathenuttics and 
Physics. Graduated Bachelor 
of Engineering· 1923 with first 
class Honours. and UniYersity 
MedaL Became demonstrator 
in Physics in 1~23, and science 
1·esearch scholar in 1923-4. Gain­
ed the V\Talter and E liza Hall 
Engineering Travelling Fello"·­
ship 1924-21. Entered General 
Electric Co.. U.S.A . . Research 
Laboratory, and B. T .H. co,·.'s 
Research Laboraton.·, Rtu~·by, 
E n g-land. lion. Lecturer, E lec­
trical Eng·ineering-, Uni\•ersity 
of Sydney, ln27. Research Fel­
lo"-~, broadcasting station 2FC 
1927-28. Radio Research Officer' 
Council of Scien ce and Indus~ 
trial Research, 1928-31. Joined 
Amalgamated "\Vireless 1931. 
Gradu ated Dr. of Science and 
Ene;ineering Sydney UniYersity 
1[132 . Born 27th Ma'' • 1902, 
South Australia. 

BATE S, Arthur V.: Facton· 
Superintendent, Lekmek Radio 
Laboratories. Commencecl car­
eer at L. P. R. Bean & Co. 
Ltd., in 1924, which was later 

incorporated in to Stron1berg-­
Carlson. Joined 'l'hom & Smith 
1932. Joined Lel<mek Labora­
tories l\Iarch, 1936. PriYate acl­
dre"s : 68 Clyde Street, Bondi. 
Hecreations : :D 1i~hing, tennis 
and swimming. Dorn 21 / 1/ '08. 

B EAM ES , Eric: Manager, 
Ph thps Lamps A 'sia Lt<l., Ke,Y­
castle Branch. Join~d Philips 
l'nd of 1930 and \\·ent to xo,·es 

Urns. in 1 fl3~ , returning· to 
Philips in 1~13-L Bdncated Peter­
~han1 Sehool. Born l!JO;L He­
erea tic:n-g·nrclening-. 

B E AN , Leslie Percival R eed, 
A.JVLI.KJ<;., }f.I.E.l>J. (U.S.A.). 
lVI. lnkt.R.J'J., A ust., Electrical 
Eng·ineer: C'hait~n1an and l\{an­
aging Direc·tor, ~trmnberg-Carl­
son (A / Hin) Ltd., gst. 1~27, 72 
"\Yilliam Stre~t. Snl ne)·, N.S."\V. 
Council!OI', N.S.\V. Chamber of 
i\Ian u fnetnres: Pt·es. Al,.trnlinn 

Radio l\Janufa.c turers' Pate11t~ 
Assn. Ltd.: Yin·-Pres. Radio 
and Telephone Manufacturers' 
Association: Vice-Pres. I.R.E. 
A u st. Born Melbourne, Yic., 
lth 1\Iay, 1884. Educated l\Iel­
hourne Technica.l 'College, 1\lel­
bourne, 'Tic., and 'Vest Au:-;­
tralian Uni 1·ersitL Perth, "\V.A. 
C'onnnenced career as il.n elec­
trical eng·ineer in 1fl04 rWith 
Federal Puhlic Service, P.M.G. ·, 
Dept., and subsequently spe<'i­
alised in Telegraph an<l Tel~­
phone Eng-ineer ing-. ln 1 !107 
:-t.ppointecl Asf.5iRtant Engineer 
fnr Country Lines, Y""ictot·ia. Jn 
1nos appointed First Assixtnnt 
to Chief Electrical Engineer. 
Melbourne, Vic., and in 1!11~ 
Engineer for Lines, Perth. \Y.A. 
Appointed State Supenisin~· 
Eng·ineer in charge of Km·the1·1l 
Division of N .S.\V. 1DH. an<l 
for one year prioe to re~ig·ning 
i n 1919 Acting· Deput,· Stat0 
Engineer, Sydney, :1\'.S.\Y. Jn 
19H found€'<! L. P . R. Bean & 
Co. Ltcl .. of \\'hi<'h he was Gov­
erning Dire~tor. Representing· 
Stromberg-Carlson Telephone 
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Manufacturing· Co. of Rochester, 
New Yorlc, U.S.A., and other 
A.n1eriean and Eng·lish concerns 
ln 1923 he established the first 
Australian factory for the mass 

· production of 'relephone appar­
atus. In the same year he, ,,·ith 
others, founded the first Aus­
tralian Broadcasting· Station 
~BL, and "'as ·chain11an of 
Directors for 5 years. This 
station being later absorbed by 
the Australian Broadcasting 
< ~ommission . In 1927 he enter­
Nl into partnership with Strom­
herg·-Carlson Televhone Manu­
facturing Co., of RochPstH. 
N.Y., U:-S.A., when the)· foun<1-
<'<l the firm of Sti'omhe.rg·-Carl-
'on (Australasia) Limited. 
whir·h C'mnpany inC"orporated 
L. P. n. Bean & Co. LUI., hf· 
ht.•ing· appointee! Chairman and 
:i\ l allag·ing· Director of the new 
<'Oncern. Clubs: Tattersall'" 
and R.A.C.A. Recreations: Golf 
and caraYanning. Home ad­
dress: "Roehester,·• Orana A\'E'., 
J')'lnble, N.S."\V. 

B E A R D , · !>~<!win, H.F.I.LA. , 
A.A.J.S., F.i'O.B.l\J., F. C. I.: Dir­
ector and Secretary, Arnold & 
B~ard Lt<l., 632 Botany Roat1, 
A.lexanrlria., Rydne;v·. 14 ye.arf.\ 
~rnnag-er, \V. G. Huth·waite & 
t 10., 'Yag·ga -\Vagg·a. In .Jan nary, 
l !'1:l5, joine.d Mr. Arnold and 
fonned : \.rnold & Bear<1 Ltd. 
Pri\·ate adclre:-;s: 13 Ja.n1E'f; 
SlrePt, 1\lanly. Reereations: 
now1s a.nd photogTa]lh.\~. Born 
.) U])· 2~, 1885. 

B E A RD, Ernest Gordon, 
}J.Inst.R.E. Aust.: Director Aee 
Ampli tiers Ltd., 10 GrosYeno1· 
Rtreet, Neutral Bay. 19H, 
joine(l R .N. for wireleRR "'ork; 
1Hlfl. Chl'istiana. \i\r.T. Station, 
.Tan1aiea, experin1ental \YOrk 
R.l\.,... Signal School, Devonport. 
1 ~20, transferred R.A.N. 1924-
2!), Chic:> f Engineer, United Dis­
tributors Ltd.: 1930, President 
vVireless Institute of Australia 
(N.S.\\' . Dil' .). 1931, Chief En­
gineer and l\1anaging- Director 
Aee A 1npli fiers. Built orig·ina.t 
2GD ancl 2KY broadcasters. 
Patentee nf nun1erous inYen­
lions. PriYate address : 14 Dal­
keith RITeet, Northbridge. Born 
:\fnrch, 1~n7 . Derh''· Jo;ng·laml. 

BEGG, Reginal<l H.· Pro11riel:­
m· "\Yillialn Beg·g· & Sons, 343 
Little Collins Street, Melbo u rne, 
C.l. B.E. (Ac1elaicle), F.S.A.S.l\J. 
(Adelaide), A.NLI.E. (Aust.). 
l\1en1ber Institution of Engin­
eers of Australia. "Tas 'vith 
Australian M<ltal Co. Ltd., as 
A.sslstant gngineer; Strachan 
1\furra.y and Shannon, Ltd., En­
g·i11eer a n d ~ianag·er; Director 
and 1\tlanag-er of Lascelles Far­

Brisbane, Johnsonia.n, United 
Sen ices, Constitutional. Private 
addresR: '·Hazel,Yood," Beacons­
rielcl StrePt, Brisbane. Born 
Glasgo,,·, Scotland. 

BELL, Ronald Albert, A.Inst. 
R.E., Aust.: Proprietor R.C.S. 
Hac1io, 3G T,·:.~ ~trf"et, Darlington, 
::\.8.',\~. )[('111hf'r of no:.·al ?\Jotor 

Yacht Club. Licensed J<Jlt"e­
trldan, engaged jn ra(lin elee. 
eng. since 1~1'1. Founclecl R.C.S. 
Radio in 1n:~2. Pri,·ate ft<ldress: 
'Hirrilee," \Yalsham Panu1e, 
l\orth Bondi. Born 1 ~ll ; 1n02. 
Hecreations: Angling, flsh breed­
ing· ~uul :-;veed hoat 1·acing·. 

BiCKERTON, Stephen J.: 
Assist. Cen. 1\Ian. and Sales 
l\fa.nager, Vesta Batter.1· Co. 
PtY. LW., Leichharclt , ::\'. S .'\V. 

\Vith Nicholson's (Lnndt:~u), 
1~117. H. J. Hapg·o•Hl (l\fanufa<"­
tnrPt'K' PrcHluetR Pl~ '. Ltd.). 
1~126. Joined Yesta, 1n~. Pri­
,·ate address: 45 Tunstall AYe., 
}(in.~sford, N.S.\V. Hecreations. 
r:-olf and tennis. Dnrn London, 
21;.! /' 02. 

BLACKMOR E , IV.: Appointed 
l\!I:anag-er, .... >\.. J. ·veall (A.g·encies) 
Ltd., SyclneY, 1!7 /'35. Original 
4th Bn. A .. nzac. Born Kowra, 
N.S.W., 2/ ?i / 18H3. Recreations: 
Golf and S\Yin11ning·. 

rington Ltd.: Past Presi<leHt , B LAN D \\. illiam Joseph, 
Yidol'ian Radio Association. l\I.Inst.R.E. Au st.: ProprietoY' 
Private address: 6 Yarradale and Manager Bland Radio, Cor-
Road, Toorak, Vie. Born ornandel Place, Adelaide. Born 
:a/3/B8~. Arlelaide. in India , 1902. Educated St. 

BELL, Norman ?11cLeo<1. Joseph's College, Conoor, India. 
1\LI.lVLE. , A .M.I.C.E. , A.l.E.E., Commenced in radio with vVire­
and JVLLE. (Aust.): Chairman less Supplies Ltd. Commenced 
and l\rlanaging· Director, Nor1nan own business as Harland Radio 
Bell and Co. Pty. Ltd. , 403 Acle- Co. in 1925. Commenced the 
!aide Street, Brisbane, Q. Edu- firm of Bland Radio in 1927. 
cated Brisbane Grammar School. Owned Amateur Station S173, 
Five years apprentieeship in later 5AG. Foundation lnen1-
Queenslanc1 and seYen years in ber S.A. cli\'iRion of Wireless 
Glasgow at College, and obtain- Institute of Australia. Chief 
ing engineering· experience. On Petty Ofllcl'I', Royal Australian 
returning to Queensland acted Naval ReserYe, Wireless Divi­
as consulting engineer for four sion. lst class operator's ticket 
years before founding present B2l. Private address: 28 Bran­
company. Past Chairman of <lreth Stre~t. 'rusmore, South 
Queensland Division, Institution Australia. Born 27 / ~ /' 02 ConOOl', 
nf Eng-ineers, Australia , Clubs : India . 

B O R THW ICK , Kevin Bernard : 
Partller, Bor thwick Everitt & 
Co., 33 Nlo u nta.in Street, Broad­
way, Sydney. "\Vith t h e Ray­
cophon e Co. as Engineer for fiYe 
>·ears, and with Amalgamated 
\~.Tire l ess for six years. Private 
address: 33 River Road West, 
J~ane Cove, N.S. \V. Born 20th 
l?ebruar.L 1nos, at Binga.low. 

B OTT E N , Herbert "\Villiam: 
Radio l\Ianag·pr l\fick Sin1n1ons 
Ltd., Snlney. Electrical test­
room Adelaide Tramways, 1915. 
SerYed A . L F., Palestine, Sig­
nals, 1915 - lfll~l. Joihed wirel eRs 
induRtr~· 1 fl22 , appointed preRPnt 
po~ition 1ni. E:orn n/1 / 1~~5. 

B O ULT O N, Jli(·hard Jolin: 
( L:1 t e l\f an a.gn· Harl i o D<>part­
lllPnt, G . J . Hric·e L~cl., fl0-92 
clueen Street, BriHbane.) Join­
eel up in radio in la25. \\•ide 
expet·ience in design and con­
struction of receivers. Held 
~ales executive positionR in Syd­
ney and Brisbane. Radio n1an­
ager for G . J. Grice Ltd., Bris­
bane, in Ju t ~·, 1933, until 1\'Ia.y, 
1~37 . Pri\·at.e addresR: "En­
selle," 'J'oorak Road , Hami lton, 
Brisbane. Born Sydney, 14/Q/'01. 

BOW D E N , Korman James: 
Radio 1\Ianag-er, the Lawrence 
& Hanson Electric Co. Ltd., 
S)·dne)'. Member Radio Rociet;·. 
Lieutenant Sigs. 1st Dil'. Has 
been connected 'vlth Lawrence 
& Hanson since 1928. PriYate 
address: '''Varring·ah,'' ~t\.\vaba. 
Stre~t. Mosman. Born April 
23rd, 1909. Recreations: Mili­
t.ar~T operationR and S\Yin1n1ing-. 
Single. C lubs . 

BO X, Arthur Kingsto;I: Tech­
nic·al EQ.itor "'The Listener-In.'' 
of Flinders Street, Melbourne. 

Associated with radio journal­
ism .since ln25 . Born January 
8th, 1905. 

BRASH, A lfred F.: i\Ianag·ing 
Director, l\L Brash & Co. Pty, 
Ltd., 108/10, Eli7.abeth Street, 
Melbourne, C.l. Also Managing­
Director of Brash's Electric Pty. 
Ltd. President Victorian Radio 
Association 1933 and 1934. Vice­
president, 1937. C lubs: Naval 
and Military Club, Victoria 
Golf Club, Sorrento Golf Club. 
Private address: "Linclfielcl," 
Mandeville Crescent, Toorak, 
Yic. Born Melbourne, 2/8/1881. 

BRITO N, John Noel: Partner 
and Chief Engr. B r iton E lect. 
& Radio Pty. Ltcl ., 152 Parra­
matta Road, Petersham, N .S.W. 
Graduate of Sydney University. 
B.E. (first class honours in 
Electrical Engineering), B.Sc., 
Councillor an<l M.Inst,E.E. , 

BR ITO N, J. N. ( Cont.) 

Au!:it., ehainnan ExcuninaUrm~ 
Board f.RE., j\.1\Ll.E.Aust. 
Born 1907. Pri1·ate address: 
Brand Street, Artannon. 

B ROAD, Archibald Du Bourg: 
Secretary \'lctorian Radio As­
sociation and Manager Elec­
trical Federation (Victoria) 
since HJ2S. Hecrf'ations: Sport 
and golf. 

BROO K ER, Vil'ian l\1.: Man­
ager Broadcasting· Department, 
An1alga.n1ated \~:rireleBr-;, M.Tnr-;t. 
R. lJ:. (Aust.), 1\I.Tnst. \Vireless 

Technology (London), 1\I.I.R.K 
(America). Joined staff Amal­
gamated "\Vireless, 1917. Man­
ager and Chief Engineer, 7LA, 
Launceston, 1n1 to July, 1n3:l. 
Transferred present position 
Jul,·, 1933. Recreation: Read­
ing. Born 11th Feb., 1899. 

BROWN, Andrew F . 0.: 
Secretary, Electrical and Radio 
Association, N.S."\V. Graee Bldg., 
Sydney. Assistant Secretary, 
J<J lectrical AHsociation, 1923. Ap­
pointed Secretary, 1n28. Re­
creations: Tennis, golf. Born 
25/6/1903. 

B RO WN, Stafford Meredith: 
Sales Manager, Amalgamated 
Wireless (A/sia) Ltd., Mel­
bou rne . Graduated Marconi 
School of Wirelss, SKdney, ancl 
joined A.W.A. 1915. Transferred 
to Sales Department (Mel b.), 
1924. Born 20th January, 1896, 
Narrabri, N .S.W. Private ad­
dress: 12 New Street, Surrey 
H ills, Vic. 

B ROW N, Basil F. A.: Tech­
nichal Staff, Thom and Smith 
(Tasma). Lieutenant, 2nd Div. 
Signals. Educated North Syd­
ney Boys' High SchooL Born 
18/10/'09. Private address: 21; 
Longueville Road, Lane Cove. 
N.S.vV. 

BROWN, Ifarold Percival, 
C. M.G., JVLB.E., JVLLE.l!J. : Direc­
tor-General, Postmaster Gener­
al's Department, Commonwealth 
of Australia, Treasury Gardens, 
Melbourne. As a youtn on the 
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====W=H=O='S= WHO (Continued~."=)==== 
BROWN, H. P. (Cont.) 

~tnt~· uf llle supeJ·intE•Julillg eu­
ginei:'J', 0! e\Y(·;u;t ]("', 1~JJ_ 1gla nd 
( Pnst Oftiet~ n t·IHlrtnH•nt) . Lntt•1· 
lH-' wns nttal·lled tn thl .. t>tlg·i­
Jtl:'er-itl-chief' s stntl, London, ill 

l'iuu·ge of cahl t> d t>Rig·ns n11d till· 
llnclergTntlncling of tf'it'})h(mt· 
lines. - In :1~122 sel€•('{0d -) ,_,. tlH~ 
C'oJUI110ll\Yt'itlth to HC:t ill flll H<l­
\'isol',\T c·apacit.\· in t·arr.\'hl~· oui 
:t l:u·g-e \\'OJ'k:-; lH'OgT<tlll1l1t' j>f 
1 he Po~t- n1a:·d e 1· Cettt'l'<Ll'~ J >Pp{. 
Apllnintpd prPsf'llt. ]l!>~itinn fh•­
<'t-•rnbt>t·, 1!12::. Bor11 2.'\j12/1S7:\. 

BUCHANAN, N . H.: Din•c­
U>r an1l <,hi Pf Engitieer, Sterlin~: 
Radio Ltd., 27 Alwrcromhi<" 
StrePt, Sy<lne~·. ])J'f'\'iou:--:1~· 

C'hief J~ng·ineer, Zenith Radin, 
anrl Chief l~ng·illeer, Sydney 
Draneh J•~elip:-;t-' H rttl io Pty. Lttl. 
Dorn ~1/11/'04. 

BUCK, A. H., Mem. \Yireless 
In st. of Aust.: \Vorkshop Man­
ager, 'Verring Radio Con1pan;\r, 
213-215, Queensbern· Street, 
Carlton, Melbourne. Started in 
radio business as a n1echanic in 
J92G. Has operated amateur 
tran~nnitters for OYer ten yearf'> 

·Prhate address: 47 Glenferrie 
Road, Glenfe.rrie, J\'Ielhourne. 
Born Sale, 1905 . 

BUlK, Harold E. : Superin­
tendent Marine Section Marconi 
School of \Vireless. Joined 
S~·rlneJ· branch of the lVI.I.M.C. 

Cn. Ltcl ., in October, 1911, and 
appointe(l \dreles officer on in­
ter-State Yes.sels. Transferred 
A.\Y.i\. nu1xine serYice in 1913. 
Joined R.A. ~aY)' in 1~115. 1918 
appointed instruc tor at l\Iarconi 
Sehool of \Yi1·eles~. 1n21 Chief 
ln~truetor a11cl lfi26 Superinten­
dent . Dorn 22nd Februar)·, 
JSS!!, Rose Pnr1.;, ... -\},elHide, tS.A,. 

BUILDER, Geoffre)·, B.Sc ., 
Ph.D .. F.lnst.P., A.:\I.l.E. (Aust.) 
:.\I.Inst.R.E. Aust., Officer - in-
ehnr~;e of A .. \\~.A. H.e:--;earch 
l .. ahm·::~tnri P:--;, A:-;ht1t::"lcl. Eclu-
<·<-ltf~cl nt (:uilflfonl Gt'<l.lnnwr 
Sd1nnl, \Y.A., L'~'n i\'E'r::-it.'· nf 
\\'.A.. Pni\'t.::.r:-:it.\· of Ln11flntt. 
OJ1t:. tin1t> 0ilf.;Pl'\'f'1' nl 1lh--" 
\\':ttllf'l'cH~ (llJ:-:f'l'\'fl1nt·~ · c•f tht:. 

('arn eg-ie lll:-;tilution of 'VI-.-ash­
iltg·ton . rrhe!"e C'HJ'l'ied out ex­
)lE'I'il1H?-1lt S with low pow er radio 
t>q uip1nent a1Hl rnaintnine(l a 
;-;en·it"e rnute fl'Oin the Ob~erYa­
t()l'.'' to headqua1·ters in \Yash­
jng-ton. Fron1 there '"ent to 
Lonclon and two )·ears later ob­
tained <lodorate for Radio ln­
,·estigations of the Innof'phere. 
Then in charge of the British 
Polar Year expeclition "·ork in 
~'\nr\YflY. Returned to Aus­
tralia t-lnd C'<llTiecl out ill\· e stig·a­
tif;ns fuJ ' the Atl!--1tl'alinn Ra'clio 
H.t>SE'<l1Th Bnar<l until joining 
;\ .\\' .. A. in l!'l:l-1. J-hl:·t Dubli:-:hetl 
.i\ lllli111JE'l' of )I}'I]H'"l'S 011 '\'fl.l'iOU:-; 
~t:--;pects ot' radio l'PSt:'Cli'Cll. ·R<_.­
('reation:-;: Tt .. nni:-: nnd :--;winl­
Jning:. nnt'tl.. 2J.f()/ '()(i, 

BULL, John Alfred: 
Electrical Supplies 
(Radio, Lan1ps and 

:lVIanag·er 
Sec·tion 

Electrieal 

Aceessories), Xoyes Bros. (Syd­
ney) Ltd. RecreationR: 1"'ennis, 
a1Hl rHl e ::::hooting. 

BURBURY, Eric Alfred: En­
gineer, Patent:-; Departlnent, 
An1alga1nate.c1 'Yirelss (A/sia) 
Ltd.. s~·dne~·. M.Inst.R.E. 
(Aust.). Joined A.\V.A. 19H. 
liS South Head Roild, Vaucluse, 
Born 20 /·1/ ' 94. Recreation: '!'en­
nis and f:nY in1111ing. 

BUR'CHELL, R eginald John: 
Australian Radio Technical Ser­
Yices & Patents Co. Ltd., Syd­
ney. ]fi .\'Pflrs 'Yith 'YP~t Anf-1-

{rfl.linn Go\·L:..rnnH"' ltl Tlail\\'n)':->. 
10 .\'f>r!n:-i 1llt?-llliJC•i' ('onlll10ll-
\\'f"ctlth Parlif\lnf>nt. T\\'CI ,\'N-l.l'S 

:tt..'lh'€~ ~f'l'\'i('f> A.I.P. J;~ ~· f'HI':~ 
t·4Ul11nl?l'f'inl pur:-:nits. I'l'i \'ate 
;qld!·P:-:R: ~{ ,'\' .. ol:.>ele.'· R f liHl, )Jn~-
111811. Ref'l'P.Htinn: ( ~-nlf. nnrn 
:!{I I ;') !1 ~~;L 

BUSHBY, T. R W.· 
;11.1nst.RI•~. (Au~t.), A.iii.I.RE. 
(U.S.A.). nnrn 1!111(1 al IJitt!P­
hcunptnn, l~ng· . ErluC'at e tl East 
Hol'e Sl'hnol, Ht. t:eorg·e's Col-
10gE', :Lond(Hl, and He::~J·nt Pni~·­
tec:hniC', London. l!'tJ!t-22 Dept. 
of Seientific R e :-: earl'h, Radio 
Hesenn·h Board, Ln11don. ] !l:J0 -
31 , Presi<lr•nt ·\\'.I.A. , X.S.\\'. 
])i,·i~ion. lft:J:!, ::\le1nher and 
C'oundllor Jnstitution of Hn<'l;n 
Eng·ineers (Au st.). Ht::~2-.1 H33 .. 
Radin Engi11eer Ra,\·cophon c 
l..tcl. }!'1:1~. joinPd A.\Y .. A . 

BYERS, Geo1Ire,· A.: Sale-.:; 
and Ad\'ertif-iing· · D e1H1rtn1ent, 
Lelunek .Radio Lal1nratorief-i, 75 
\\"illian1 Street, S.,·clne~·. Pl'iYate 
address: 6 1\,..n,llaring-a AYenue, 
~;eutra\ Tiny. RP("r~ation: T~n­
ni!-:. 

BYRNE, Yalentin e Gemrd: 
Ad,· e t· ti~ing· J·e presentnti\'P ' 'T'l1<-> 
l .. i~tE'nE'J'-in," 112 Plinclei's Sti'Pf"t, 
~\lf--"lhourne. < 'onllf•f'tetl \\'i t 11 

publicity section of radio trade 
for last ten years. Joined " 'l'he 
Listener-in" in 1931. Private 
ncldress: 30 Forster AYenue, 
EaBt Mal,·ern, Melbourne. Re­
(·reations: TenniR, n1otoring· and 
fi~hing· . 

c 
CALDER, J.: Amalgamated 

\Vireless Yaln• Co. Ltd., 47 
York Street. S~·dney, ~.S.I'i'. 
Joined A .IY.A.. ln21-A.IY. 
YRlYe Co .• 1~~~ . 

CANNING, Frecle:·ick Geral<l: 
:\I.Inst.R.E. Aust. Chief Radio 
Engineer, The Gra.rnophone CfJ. 
(His :.\[a~ter·s \'nice), 2 Pana-
1118 rta Road, J'f(•mehu"h. )<.S. \\' . 

1!121-2·1 l\fa.J·itH• ()pt>J'a{or An1:11-
g-aJnatt=· tl \\7 irE>It-""~s (A / :-:i8) Lt{l. 
1!!:10-;~t . was <."hief Rn<lio En ­
~.dJH""'t:• t·, Targ~tn Eh't.'tl'it.· ('('··and 
Jl:ulinlu·nft Pu·. LLtl.. l\l(~ J ­
hnu,·ne Ulltil t'Ht·J~ · 1~1:::1. .loin­
f•d .H. i\ 1. \'. ~)·<lnt'~ .. . 1!1:-:i. Hnrn. 
l~n.~.dnntl. 1 fi / :1/"1 ~)00. 

CANTELIN, Eri<· H., (·'hiet' 
of TE·cl1llic-a.\ ~tnt'f. null Rntlio 
Conl))OtJentN .i\ la nnp;t•r E(lg::tl' Y . 
litlllRon Pt.\·. l..t<l . , 2.S-l-ii l~dwat·tl 
Strt:""et. Hrisha11e, (J. [~nt et·ed 
.1-\.u.·-d J':tliall Had in trade ns 
tt-•c11niC'inn with R :tdin 8UJ1plies 
l Tn limit ed , T. &. G. Building, Jn 
1:)27. In th o ~· e~u· 1n2.s, joinE'tl 
Cl'HJlllllO!Hl Radin 'l\fanufactnr­
jtlg f"n . a!-: Technie;--ll Desig-ner. 
l!-I:W-:12 TH•hni("al Eclitnr, 
"Queenf.:lanfl B.a<lio Sew~ .. , 1jjn­
tE'rec1 lnto lll'E'Heltt position in 
1!1311. Ch1lls: Gailes Golf Club. 
('on!-:titutional Club. Pri\·ate ad­
tlr~sR: Blackett Street, Anner­
ley. l1nrn \\~<n·l;;sop , :'\ott:-:, 
Eng·lnncl, 3./ 1 / 1!)1 0. 

CASE, Alfrec1 John: l\Ianag·er 
Sto tt and Hoare Typewriter Co. 
T-tcl .. 55 '\Villiam Street, Perth. 
A~sof':iated with Stott & Hoare 
T~·1H:OW1'iter8 Lttl. fm· 2:1 ~·ears. 
A:--;~ot: iH ted \\ i th radio fOr fh·e 
~·e;tr s. TreH~lll't?l' fl.lHl n1en11Jer 
of Con1n1itt ee of .\,'.A. Radio 
' l't·aders' Af'sneintion and Radin 
ExHlhitinl !.. 1\ff'nlbeJ· l\lt. Yokine 
( :olf ('lulL ·Prin1te address: 
"G·rc?t'),nhanks." cnr. \Vnlcott nnd 
AleC<anclra. 'JJriYe . l\It. La,YI0.1', 
'\V' .A. Horn T.fohn.rt, rl"'a smanin , 
:1 ; 1 j'n:J. 

CHANDLER, John Deals: 
Boru Xorfolk, Eng·land, in 1887, 
and a1-riYed in Australia. in 
1!)07. In 1n13 establi~hed the 
firm of J. E. Chancller & Co., 

of Bl'ishRne. Pron1inent Radi(o 
and Electrical \Vholesaler: also 
jnterested in seYer::tl Broacl­
~nsting Stafions, 
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CHAPMAN, Aubre~· A .. : ln 
(·lu:-trg-E' of radio :-:ale~ a!Hl pro­
<luction :--;eC'tinn at Bloch ancl 
(-h=·r]JPJ' f 1t:,· . Ltd. 1-l )'ear~ ril flin 

ttlld t::. li-•C't l'ic·;tl l'X}J("I'it_.llt't', Aus­
ll'~lli<lll ancl AllH--'I'i <"Hil . PJ'i\'alt" 
atlclrPs:--; : IIi Hang·er Ho;ul, ('J'n~ ·­

<lnn. 1\fnn'if"d. BlWil 17 / 1 / 1!10~, 
gC]1!l(':1, Yi<'. Ft0<·J'f":ltions: 
J{Ol1H• H 11l1 1 ]H• Stll'f. 

CHEONG, l. ~ lif!'onl fl. lll em­
h er nf Erlitorial Staf'f "The Lis­
t C'IH'' l'- rn , '' .:\J eJhnUl'l1P. Joil1E'll 

\,'~'ictorinn Hail\nl.~·s 1~!2-l, gTndu­
::tted to n<h·erti~ing· cliYi:-:inn nn1l 
Iatf'l' to tlH• Bf'ttf'I'l1lf'llt nnd 
Publicity Board. 'Yn~ n t're<· 
l::tlH'e journalist fell' n1any Y\Hr~: 
ininf'd "The T~ist ener-Ln" Erli­
'tol'ial St.nfl' Jul~· . 1H;l:L r:nrll 
Shepp;n·tml, \'ictoria. ?'\o\·. 11 , 
]!107. 

CHESTERFIELD,. J o h n 
Henry: Amalg·ama ted \ Vireless 
(A/sial Ltd., 47 York Stree t, 
Sydne~·, K.S.VV. Engineer 
Operator P.J\f.G.'s Dept. , 1914. 
SerYed in Royal Australian 
Na.Yal Radio Ser,·jce-. lV[anager 
Radio Department James 1\Iar­
~hall and Co. Ltd., Adelaide, 
1923-5. \Vith A.Vv.A. Coastal 
Radio SerYice 1925-35. Tran~­
fened to A.\V.A. Special Pro­
ducts Dept., FebruarY, 1935. 
Private address: 45 High Street, 
Strathfield, N .S.vV. Born G/9 / -
18%, Avoca, Vic. 

CHILTON, George F., lVI.Inst. 
H. E. Aust .: Engineer in charge 
A.\V.A. Beam ReceiYing· Sta­
tion, Rockbank, Vic. 1911-12 
Marine \Vireless Officer. 1912-
15, Engineer-Operator, Radio 
Centre, Sytlney. 1915-1918, 
O.I.C. Port Moresby Radio; 
1918-22 O.I.C. Brisbane Radio. 
1922-24 O.I.C. S y dney Radio. 
1924-25 O.I.C. Townsville Radio, 
1925-26 entered Marco1ii College, 
Chelmsford. 1926 to date En­
gineer in charge Beam Station 
Rockbank , Born 517/ 1891 

CHILTON, Robert Ralph, 
Technic-al Dept.. Mullard Radio 
Co. (Anst.) Ltd., 28 Clarence 
StrPet , S)·<lney. A.Inst.R.E. 

(Aust.), Ph.C., ~r._P;S·: Dip. 
\\' .I.A. Member h.:-;.(,.h. Ap­
prelltil' Pfl to e ll:.c .. trical tl'Ht'it:' . 
Cntdu;-=tte<l in ph:n·nl[H\ \' S.\ ' dlH---'~: 
l'11i \'Pl'si tY. ])n-u: tisefl t \\'n yt>ar:-; 
in phnrllHt f' :'\-' tn.ldng· up telf"-.. 
, isio11 f"X}1f·rin1ent i11 ]~I:Jo. C!1ie1 
·lnstrlwtm· A_u:--;tralinn H.nclin Cnl­
lf'g-f' l!l~n nnrl :-lup.:::o!·intt::. ndPllt of 
:--;nme t!·1:1 :L Tnaug·urnted Droad­
W<l , . Rallin T ~n ho1·atm·~· 1!.1:1:J , 
;>.ftillnnl Harlin Compan.1· I n:l+ 
ro dat0. Pri\·atP ail<lrf's~: Chil­
ton AYE'111H~, '\YnlTa.Wef", :\".S.\\"'. 

CLARKE, Alick Ryle: 1\Ian­
~·,g·et · . Hndin Departtnent, A. G. 
HAaling Ltd., Aclelaide, ~ince 
1 ~·I:JiJ. ~e\'f'll yenrf.; n1anag-er of 
J.J'~uTi;-; Searfe's Ltd .. , Radio De-
partnH-~Ilt. PriYate address: 6 
~blUllton Avenue, Rosefielcl, 
Fullarton , S.A. Born Adelaide, 
!1 / ~ / 1!104 . nJarried. Reereations: 
Astronom,· tllHl l\.i!Hlred ~uh-
.iects. · 

CLARKE, Fr~cl \Y.: 1\Ianag·ing 
:nit·eetor Continental Carbon 
C'o. Pt)·. T.tcl., Melbourn e. Cnm­
lnenc~?cl n1anufaeturing· "Ad-

Yance··· radio products jn 1!12~. 
Business becan1e Radio Cor­
poration (Aust.) Pt)·. Ltd., in 
1926. l\Ianag·er of Radio Part~ 
Dept. and Director of Tilbury 
and Lewis Pty. Ltd., 1927-33. 
Con1n1enced Continental Carbon 
Co. Pt.y. Ltd. on return from 
America in 1934. ·Private ad­
dress: 75 IYanhoe Parade, Il·an­
l!o e ('Phone Ivanhoe 791). 

CLARKE, '\V. G. : Supt. Coast­
al and Island Radio Services. 
Amalgamated' Wireless (A/sia) 
Ltd. Sen·ed O.I.C. Brisbane, 
TownsYille and Perth Radio 
Telegraph Stations, H112-20, 
1927 transferred to A.l'\r.A. Head 
Office, Sydney, as Superinten­
dent Radio Services . PriYate 
address: "De.!monte," 146 Car­
rington Road, Randwick. Born 
5/ 6/'8 4. Recreations: Motoring· 
and surfing. · 

COLLOCOTT, Harold, Branch 
:.\Innager. Adelaide Dept .. 
Eclipse Radio Pt)·. Ltll. Enter­
ed nul in industrY l !f3 :3 . 1 !12~1 · 
j oined Eclip~e R~lclio Pty. Ltcl. 
1~)2t':, apptd. S~·flne~· ::.\Ianager. 
l!lJO, H})I1td. Aclelaicle :\Ianager. 

COLVILLE, Sydney: C'ouncil­
Jr,,· and. ::.\Ien1her In~t.R.E. _t\.ust. 
Proprietor Col\'ille \Yir elef'~ 
Eltnipnlent Co. Pt~> . Ltd . , '1 
Smail Street, .Broadwa.1·, S~·cl­
ne~· . Entered Radio field experi­
nHmtnlly in 1!111 and cnn1n1er· 

t.·iHll,\' in ·1~•21. 'F"nnnd er of 
<.lueenslnnd \Yirelef..:s ]nstitute, 
1!11·1-1!). ('ol,·i!IP-?IIoO!'e \\'ire ­
les:--; Sll11Dlies Ltd., 1f12l. ('on1-
1nisxion~: 'fpc-hnte.al .A<lvi BE'I' lti 
~iamese Go\'tl'nlnent, 1 ft2~ . 
J .. ieut. lnstrueto1· XaYy Leng·ue. 
Radio Engineer Ro~·al Ae1·o 
C lu b of )<.S.IY. Desig·ner of 
Hrcadeast Stations 4AY. 4ll-' , 
4BLT. Specialb' Aircraft Ra<l io. 
Cnncluctf"d nun1en.lus t ef' ts o,·e1· 
past eig·ht year;-;; particular}~· 
interest ed in its cleYelopn1 e1tt. 
R ecreations: Fl~·ing· and g-olf. 

CONLON, S. l\f., B.Sc. (lVIel­
hourne 1.'TniYersity"': Proprietor 
and (-;-eneral l\Ianaget·, S. ~I. 
C"onlon Radio Co., 26 J(ippa'..:_ 
Stre-et, S~·clne~·. Had ten )·ears 
experience as 'relephone Ex­
ehang·e ancl Ennipn1e11t Eng·ineer 
P.llr.G.'R Department. \Vent to 
1._;.S.A. for thref' :-;ears, and 
nftE>r\Yards spent three years in 
~'\'.8.\Y· . as l'E'lH'esentati,·e of 
n\·erseas electrical fit' nts . ]n 
1~12~·, \Y(mt to T~eipzig l~"'nil', Bet·­
Jin, nn<l London H.:-Hlio l~xhihi-
1ions. On hi:-; rc•llll'll \\·ent {c. 
LPl\l1lf"k H.ndio Labnratorit:-s n:--; 
Sal es l\Ianng·c· t· . 1-Inl<l~ J~xpert 
J:!Jlectrical Engin e0r' s Certi fi('­
ate, l\Ielbonrne Technical Col ­
lege. Club: \Voollahra Golf Club. 
Pril'ate a.d<lres~: 102+ Oltl South 
Head Road, Rose Bay. 

CONRY, \Villiam Henn·, 1J. 
In st. R.E. Aust.: Radio Inspec­
tor, P.lVI.G.'s Dept., Melbourne. 
1910. appointed Eng·ineer's 
BraiJCh, P.M.G.'s Dept. 1915-
1918. \Yireless 0]lerator R.A."'. 
Radio Service (Transport). 
J"!orn, 3/ 6/1 Sfl2 . 

COOKSON, Joseph George, 
l\I.Inst.R.E.Aust.: Engineer-in­
Charg·e, Radio Centre, Pennant 
Hill~. A.\V.A. Ltd. 1917-24 
Radio· M echanic rro,Ynsville. 
Cooldo,vn and Syclne~·. 1924-26 
Maintenance of Station 2FC, 
Syclne;·. Visited llfarconi Col­
lege, Chelmsford, Eng·land. ln6 
appointed Engineer-in-Charge 
Radio Centre , Pennant Hills. 
Born 1888. 

COOPER, Stan!e)· A. E., 
l\I.Inst.R .E.Aust.: I3eam \Vire­
lPAR Technician, Rockhank, ·vie. 
Joined A .IV. A. staff 1n24. Jn5-
26 con1]1letec1 s pecial course of 
instruction in radio engineering, 
l\I::~rcon i College, Cheln1~forcl. 
1927-32 Technician at Bean1 
Transmitting Station, FiskYil!e . 
1n32 to date Rocl,hank . Born 
27 i 4/ 1Sn!, 

COOTE, Jasper L. · Radio 
::\lanag·e1·, Stnndard Telephones 
and Cables (A/sin) Ltd., 258 
Hntnny Roa1l, A.lexandria, ~"e"· 
''mttll \\'al es. Joined S. 'l'.C. 
(then \\~e;..;r.ern Electric Co. ) in 
1 !121 a~ .iunior clerk. Trans­
ferred tn Xew Zealand as Sales 
:\Janag·er in 1!127 . AjJpointecl to 
1n·c-~ent position in Februa.r~ · . 
l~'I :J7. PriYate ac1dref.:.s: 45 TapJp c~ 
Str f> e t. C,t·n:>"<1nn. Rnr11 S~·clne~·. 
;)0 / 111/' 04. 

COURT, T . P.: Councillor and 
:lfember I.R.E. (Aust.). Vice­
ehninnan s~·c1ne~T DiYision I.R.E. 
ne:-:ign Enp;ineer, Standard 
Telephones and Cables (A/sia) 
Ltd., S~·clne~· . .ToinE'd S.T.C. 
1!125. PriYn te n<ldrc>ss : 14 Boy!P 
Stt'PC't , ( "l'f-'111ornt"". Educated 
Jlrn.ha P C'nlleg·e nnd ::\Ielbourne 
Tt·C"hlli('al ( ~nll <" f!.'t''. H!ll'll 2/ 12/94. 

cox, F~dtnuntl s. < "~eed"): 
~a!Pf.: l\la11age1·, A1n plio n (Aust.) 
Ltd . Eclncaie<'l rtt Trinity Cran1 -
nun· S<'hnol , S)·clnE·i~ · . Af'ti\·e 

intf•ref't ·in ratliu since T inception 
of hroaderu:>ting·. Appointed 
first l\I e trnpoli tan representa.ti "" 
Philips Lamps (A/~ia) Ltd .. 
Jn27-as::::ocia t e<l 5 ~·ears . Joined 
Arnplion (AuHt.) Ltd., 1!'133. Pri­
Yate aclch·eRs: 23 Barr:-: ' Street, 
~eutJ'al 13a)·, )<.S .\Y. 

CRAWFORD, \V. T. S.; Sen­
jor Radio InRt) e etor for Ne"· 
Routh \Yales. Cou11Cillor nncl 
l\fember I.R .E. (Aust.) . Ap­
Jloint <" <l 0.1.(' . Hobart Radio. 

1:11~ . CU.C' . V.I.l\L Melbourne, 
Hll·l. Transferred to Naval 
\Vireless, October, ln5, as 
Radio Insp ec tor, Melbourne. Ap­
poin ted Radio Lieutenant and 
Inspector Sydney, January, 
B18. After the war reverted to 
P.l\f.G. 's Department as Radio 
lns1wctor October , 1920. Classi­
fied S enior Radio Inspector May, 
lfiO!. Born Bendigo, 14 / 12/ 1880. 

D 
DARE, Eric.: General Man­

ag·er, Mullarcl Radio Company 
(Aust.) L t d .. Head Office, Box 
211SL, G.P.O. Sydney. Edu­
cated :1\"apier Boys• High School. 
Amateur radio transmitter . 
1912-193 . With Philips, 1926 to 

\ ~~;;;,~:·:::·-::: ...... : .. ···:·:.·.:.: : . .'. .·,' .. ; .... ·.· · ... : .. , ... · ....... : . . . .. . ... ..· ...... . 
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WHO'S _WHQ __ (Continued.) 
-==========~~~~====~==~~ 

ERIC DARE (Cont.) DAVISON, Keith Douglas: 

. Tune, 1!130, aR 'I'eehnical-Cmn­
merciR,l and Advertising· Mana­
ger, taking over l\InllRrd in 
August, ln3tl. Private address: 
l7 Streatfield H.oRd, Bellente 
Hill. l\Iarried. Born N.Z., 17th 
Pebruary, 18ft7. ltecreationR: 
H\Yin1n1inp; a1H1 atnateur \\Test­
ling·. 

D AV ID SON, George Robert: 
Sales Manager (Radio Division) 
Philips Lamps (A/sia) Ltd. 
l~ducated Korth Sydney High 
School. Joined radio industry 

1928. Previous to this motor 
business eight years. Country 
traveller Philips, 1930-1n32. Sales 
Manag·er Ducon Condenser Pty. 
Ltd., 1932-1935. Rejoined Philips 
Lanu>s early 1935. Private ad­
dress: "The Cabin," 69 Spencer 
Road, Killara. Born 7/ 7/'03. 
neereations: Golf, gardening·. 

DAVIS, Albert George: Pro­
prietor A. G. Davis & Co., 
\Vembley House, George Street. 

__ Sydney. Fellow Australian In­
stitute of Secretaries. Associ­
ate Chartered Institute of Sec­
retaries (London). · Associate 
Association of Accountants of 
Australia. Justice of the Peace, 
N.S.\V., Queensland, South Aus­
tralia. Recreations: Motoring. 
literature and music. 

DAV IS, J.: Superintendent 
Special, Products Factory, 
Amalgam a ted \Yireless Radio­
Electric \Vorl<s. Educated 
Caulfield Grammar School, Mel­
bourne, and Sydney Gran1n1ar 
School. Sydney Technical Gol­
lege Electrical lengineedng· 
Diploma. Born i\felhoume, 1D07. 

DAVIS, Russel: :i\Ietropolitan 
Manager, EeRie & Co. Ltd. 
.loin eel piano technical staff of 
c·ompany ln20. After four :-·ears' 
facton• experience, transferred 
in 1924 to metropolitan and 
country sales staff. lfi27 in con~ 
trol of Company's suburban 
agents. Interstate representa­
tive in 1G30. Metropolitan Man­
a-ger present position in 1932. 
Recreations: Motoring, golf, 
tenni .s ;1nd music , 

l\Ianaging Director, Condenser 
Specialty Co. Ltd., 112 Rothchild 
Avenne, Rosebery, 1\'.S.\V. Edu­
cated Kyre College and St. 

Peter's College, Adelaide. Stud­
ied nwchanieal antl electrical 
engine-ering· A_clelai<le Rchool of 
l\.llries and l rniversity. Con1-
Jneneec1 radio exverilnenting 
1913. Joined Raycophone 1929. 
Joined \Vetless Electric Mfg. 
Co. Ltd. 1930 until early 1935 
to found own company, Priv­
ate acldresR: 23 \Villis Street, 
South Kensington, N.S.\V. Rec­
reation: Speedboating. Born 
at Pt. Pirie, S.A., 1DOO. 

DEARMAN, Reg-inald Vincent: 
Chief Accountant Amalg-amated 
\Vireless (A/sia) Ltd., Sydney. 
Associate 1netnhe-r, Con1n10l1-
wealth Institute of Accountants. 
Jcducated Fort Street High 
School. Served in A.J.F. Ac­
countancy, 1st plRce N.S.W. In­
~titute, June, 1~24. F'inal Ac­
counts. ,J<tined Amalgamated 
\Vireless (A/sia) Ltd., January, 
1924. Pri1•ate address: 20 Sel­
wyn Street, Artarmon. Born 
2/8/'D7, Recreations: 'l'ennis, 
fi~hing-, s\vinuning, gardening. 

DECOURCY BR OWN, A. "\V.: 
A.Inst.R.E. Educated at Peter­
sham lnter. High School. From 

1035 Radio Sales Eng·ineer "·ith 
N'oyes Bros. (Sydney) Ltd. Pri­
Yate adcl ress: "Santa Barbara," 
Bd"·ard Street, Bonrli. Born 
27/8/1909. Hect·ea tinns: Surfing· 
and fishing. 

D e DASS EL , Henr~·: Eng·i­
neer-in-charge Bean1 'l'ransnlit­
ting Station , Fiskville, V ic. 
Joined A .W.A. Marine Dept., 
1914 . Visited Japnn in 1914, in­
stalling A.\V.A. marine equip­
ment. Later transferred to 
Marconi School of "\Vireless as 
Assist. Instructor, Rnd 1924 to 
Marine De11t. A.W.A. Senior 
Technic·ian Deam Stations 1926-
35. Pri,·ate addt·ess: F iskville, 
Vic. Born 1Sn, Lnt1nceston, 
Tas , 

DENING, ,\lt'X,: l\Imta>:t"l' 
Philips [Atll t Jl~ ( A / ,ia) Lltl., 
Perth Br~nch . \Vas radio 
operator for A.\V.A. 'I'ravelled 

world in Then 
Manager Philips s )l'elv-
eastle bl~anch foi: t"·o years . 
Transferreil to Sydney in capac­
ity of eit.1· travell'el'. Rec·rea­
tions: S urfing· nnd g·nrdening. 

D I X, Bllg·;u· Alhert : Proprietor 
Radix P()\\'Pt' Supplies, li4 Law­
ler Street, Suhiar•.o, '\V.A_. Con1-
Inenced 1nanufaC'ture of 1)0\\~er 
transfonuers and chokes in 
1928. Pri\·ate address: 64 Law­
l er Street, Subiaco, ·w.A. 
Born 20/4/'07, Kalgoorlie. 

D O BBI E , L. G., B.R, l\I.E. 
Univ. of Queensland: Develop­
ment Engineer, A.\V.A. Radio­
Electric \Vorks. Educated 
Grammar School, 1\Iaryhorough, 
Q. Six years' experienee in 
Receiver ancl r.rf'~t Ecp.tipn1ent 
Development. ,Joined A.\V.A . 
March, 1933. 

DOB BYN, Joseph Mcl\Iull e n, 
1\I.lnst.R.E.Aust.: Radio Inspec­
tor, P.M.G.'s Dept., l\Ielhourne. 
1908-1911 apjH'entiee electrieal 
engineering. 1~11-1~25 l!::lectric­
al Engineers' Draneh, P.l\I.G.'s 
Dept., Melbourne. During· the 
Great War, served as \<Tireless 
Operator, R.A.N. Transport 
Service. 1925, Radio Inspector 
Born 20/7/1892. 

DONNER, \V. A.: Managing 
Director, Columbia Gramophone 
(A/sia) Ltd. , Homehush, N.S.\V. 
Following the <unalg-anlation 

overseas of Columbia, H.l\I.V. 
and Marconiphone, ap\)ointecl 
General 1\Ianager in Australia 
for His l\faster's Voice, lHan­
ag-er in Australia for Parlo­
phone. Previously Export Man .. 
ager, Cohunbia Gra.n1ophone Co. 
Ltd., C lerken,vell Road, Lon­
lon. Came to Australia as Man­
ag· ing Director Columbia Graph­
ot1hone (A/sial Ltd., 1929. Ma.r­
ried. Private address : Olphert 
AYenue, Yaucluse. FU 7113. 

DOYL E, Georg·e \V., Austra. 
!ian ·Radio 'Publications Ltd., 30 
Carrington Street, Sydney. Ad­
vertising :Manager, "Radio Re­
tailer." Educated Melbourne. 
Joined Australian Radio Publi­
cations July, 1932. Private ad-

dress: lUG Cottenha!lt An·nu<·, 
Kingsford, N.S.\V'. Born Mel­
bourne 19/10/ 02. 

DRA FFIN, James Charles, M . 
Il1st. R.E. Aust. : 1 Engineer, 
Broadcasting· Department, 
Amalgamated \ 'Vireless A/sia 
Ltd., Sydney. Commenced in 
radio as T elegraphist with the 
.c\.ustralian Forces in 1\T e\v 
Guinea 1916-21. 1922-25, Officer 
in 9harge, Bitapapa Radio, 1\Te'v 
Gntnea. ]027-35, Engineer in 
Charle, Beam Station, Fiskville, 
·victoria. 1835, transferred to 
head offic~e, A.\Y.A . Svclne,-. 
Born 23/5/ 18n. ' · · 

DUD MAN, Victor H., M. Inst. 
R.E. (Aust.) : Manager 'l'rans­
Jnitting, Industrial ancl Cine 
Sonor DeDartment, Philips 

Lfl.mps (A/sial Ltd., 69-73 Clar­
ence Street, Sydney. 1919-1928, 
J1oy:tl Navy and Royal Austra­
lian Navy. 1928, to elate Philips 
Lamps. Married. PriYate ad­
dress : 31 Bunyula Road, Belle­
\'Ue Hill, Syclne·)·. Born Lon ­
don, 2/7/03. · 

DUKE, Alan S.: Proprietor 
Alan S. Duke Ptv. Ltd., 486 
Bourke Street, · Melbourne. 
RA.C.V. Commenced in elec­
trical industry 1912. Formed 
own Company March, 1931. 
Chairman \Vholesale Radio As­
sociation, 1929-30. First Presi­
dent Victorian Radio Association 
in October, 1931 and 1932. Chair­
man Exhibition Committee. 
1930-31-32. Born January, 18n7, 
Hecreations : Tennis and swiln­
lning-. 

DUNN, John T,: General Man­
~ger, E.S.M. Co. Ltd. , Glebe, 
8 years \\'it.h Bennett & \Voorl 

Ltd., 3 years of which Radio 
Sales Manager. 4 years Ac.tive 
Service, A. I. F ., Egypt and 
France. PriYate adilress: 2A 
Kent Stt·pet, Roekdale. Married. 
Born 2/ 10/1896. RecreationR: 
l\fotoring and golf. 

DU NNE, Peter Edmund 
Langton, l\L In st. R.E. Au st.: 
Radio Inspector, P.l\LG.'s De­
partmetft, Melbourne. 1914-1919 
P.l\1.G.'s Dept. 1n9-1925, ser\'ed 
in Coastal \Yireless Senice a~ 
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WHO'S WHO (Continued.) 
Radio 'I'elegraphi,t. 1925-28, 
P.i\I.G.'s Dept., Ha<1io Station. 
1D28 to date, Radio Inspector. 
Born 19 /1 2/18~12. 

DU VA L, John Claude: Adl·er­
tising ~\1anag·e-r, Stron1berg ­
Ca.rlson ( A/sia.) Ltd., 118 Bourke 
Road, AJE'XrtlH.lr ia, ~.S.\Y., ·with 

1he Paton Atl\·erti:--;iug· SerYiC'E> 
for 2~ ~·Ntn·:, then with National 
Cash Register Co. on Rales pro­
n1otion work. 'l,\YO nncl a half 
_,~ears a;., AB;:;istant A._d\'erU:·dng 
i.\fana.g-er, E. F. Will.-s & Co. 
Ltd. Pl'i\'ate nd<lress: 100 Dlair 
Street, Bondi, 1\'.S.\\". f\ol'll 
Sydney 10/ 12/11. 

D WYER, Stanley G.: Sect·e­
lar;- A11stralian Va lYe l\lH­
('hnnts' AsRof'iHtion, R~·clne) · . 

Reeretnt·~· . Rtron1herg·-Carlsnn 
(A/Ria) lAd. , 1 n~-:14. Traitwd 
in AC'('onntane~~. l!llG. P.orn 
:\ j 6 1%. 

E 
E DWAR DS, James Ro~·. A.M. 

fnst. R .lc. (Aust.) : Technical 
l~ditor an<l Director, Australian 
Radio Publlcations Ltd. , no Car­
rington Street, Sydney. Honor­
ary Secrf'tary, S~·dne ~· Division, 
Institution of l1adio Eng·ineers, 
AuRtralia. Entered radio as 
<unateur experinH:•nter HllfJ. 
nenerRl experience in radio, 
;;.:onnd and broa.clcasting· fields 
in South AtlRtralia until trnn~-

ferring· to Sydney during· 1D30. 
Took oYer Factory l\Ianagen1ent 
of Custom Built RRclio. Trnns­
fen·ecl t o Kriesler Radio Com­
pan~,. as Chief Engineer, and 
has he1cl sin1ilar pof.:itions at 
Paran1oun t, Radio and Cro,vn 
Radio. Joined Australian 
Radio Publications Ltcl. in 
July, lfl35 . Bxperience coYers 
practically eYer~" phase of 
radio and sound equip-
n1ent design and production, 
and special attention has been 
paid to the design and construc­
tion of testing and n1ea:-:uring· 
equipment for laboraton·, pro­
duction and HE'rYice \\·orlc Pl'i-
1·a te ai!dress : "BrRnt wood 
Hall ," Eclg-ec·liJ1:, X.S .. "·· Born, 
1 l/12/1907. 

E GLO N , George: Dire('tnr ancl 
P<tc-tm_· ~- ::\'l<tnager, 8tron11H?rg­
i._'rtl'lf..!on (A / ~ia) Ltd., S~·(lllE'~ · . 
nnrn ~Jarch lS, JS~G. Lt•ir·pstf'l', 
Eng-::1ttrl. f•;<lueaterl :11 'Alrl . 

Xe\\'ton' s ~ehool, Leieester, and 
LeiceRter 'l~ednlical School. 
.Joined l.J, P. R. Hean & Co. in 
1 D24. Appointe<l Fa dory Man­
ager, Stnnnberg-C:arl:-:on (A/sia.) 
Ltd., 1931. Appointed Director 
1935. Prin1tr> aclclress: 11 
Baroona Roa<l, Xorthhridg·e. Re­
creations: RE>nclin~;. g-ardening, 
and surfing. 

EI L BECK, George Ech1·ard: 
Director of Eilheck & Co. Ltd, 
5 years \Yith Airzone (1!1:]1) Ltd. 
FirRt buying· clepartn1ent and h1 
later ;n:.ar:-: sales depart1nent. 
Left Octo her, J n:i;), to :ioin bro­
ther in O\\ n businesf.;. Pri\'ato 
addreRs: 27 CI·e1norne Roa.d, Cre­
mornp. Born 10/3 / JDO.~. at fl)·cl­
n~~~. ---.....sing·Ie. C'lul,~. n~)yal S~·cl­
ney Gnlf C'lul> nnrl !:.P.R. 01<1 
Boy~' Cluh. llt>eJ'f'atiol1: Golf. 

E IL BECK, \Valter Blal<e: 
lHanaging- Director of Eilheck & 
Co. Ltd. A"ocinted '"ith Arkell 
& Doug·ln.s ]n('. jn s~·clney, }..Te"¥ 

Zefl.lnnd and Xe\v York. until 
]~132 , when present con1pan~· 
\\'f\H formed. Private address: 
27 Cremorne Road, Cremorne. 
Born 11/6/04, Sydney. Club: 
Australian Golf Club. Recrea­
tions: Golf and yachting. 

E.LLIOT, ::iamue\. Erlueatcd 
at l\Ielbounw 'l'echnical ('• •!lege, 
i\1. Inst. R.J<'i. Victorian Mana­
ger of ·\~'estern Elec.tric Co. 
(Aust.) Ltd. 5 years with Vic­
torian Railt~·ays. Sea going· 
wireless operator for 1 year, and 
with '\Yestern Electric; Co. for 
7 years. Private address: 
"Grenclo,Y," Bristol Street, Can­
terbury, 'Vie. Born J(ensing-­
ton, Vic., 1 :l/4/1 DOfi. Recrea­
tions: no1f and tenni~. 

EL LI S , Alfred \Yi lliam Les­
lie: l\'Ianag-er l\Ierchanclise and 
\Varehouse DPpartments of 
l\"oyes Bros. (S;·clne)') Ltd. 
Rnrn Steig-li tz, Yictorin, October 

1S~4. E<lncated Scotch College, 
.:.\Jelhonrne. ::\Tajor, Co1nn1and­
ing· ~~o. 4 Squadron, Atu::tra1ian 
Flying· Corps. JoinE>d ::Stude­
hn.ker Corporation of .l\.n1erica. 
·~~~~o. ReprE>~t:>lltati\·e South 
A.nlPJ'ica, Cannda, Europe, Sth. 
.\.friea. ancl Anktralia. :.'\Ianag·­
ing· Dir'eetm· Studebaker (Sycl­
Hey) Ltd. l\[anager l\JaBse Bat­
tmT 8ales Cn., S.,·cltH·~·. 1D:11-
1D34. Prt>si.rlent Austrnlian F l r­
ing Corns As~ociation. H.flcrea­
tion: Coif. 

EMB L ETO N, G0orge Pear Ron, 
B.A.: P r oprietor G. P. Emble­
ton & Co., 2og LonRda.le P lace , 
Melhourne, C.1, Vic. Ecluca tecl 
"\Yesle)· College and l\Ielbourne 
Pni\' en-dt~· . Graduated B.A. 
(Melh.). R(·creations: Golf and 
R";rin1n1ing·. 

EVANS, Clile '\Valt~t·, l\I. 
Inst. R.E. A.ust., A.l\1 . Inst .. 
:vnn. E ., London : J\Ianaging· 
Director, \Vidclis Diamond Dr;' 
Cells, Cnr. Parl< ancl \Yells Sts., 
South 1\l'elhournP. 1n1S-19, En­
ginet·l', Ironside Ron nncl Co., 
Lonrlon. lal~-21, C'ltief Engi­
neer, l\Lonnt Bishop Tin l\Iines. 
'l"'aR. J\121, .Joined present conl­
JWn~· n:-:: Factor.r l\Ianager, a.fter­
"·ards hecon1ing- l\lanager, and 
:'llanag·ei' and Director. Club: 
Stock J~xchange. PriYate ad­
dr.::::·ss: Enfipl(l Road, Brighton, 
\"ic. 

EVANS, Ra;·mond: SRles 
:.\Janag-er and Secretary, Zenith 
Raclin Co. Ltd. 37 Oxford 
:-5treet, Padclington. Pre-""ar 
0xperin1Pnt0r (lif'enf:; ecl). Rerved 

tlunug wur llllil ,"\a.1 o Dc·vurl · 
ment ('l'eehnieal \\-lrele"s Civi­
lian Service). Actively asso­
f'iated with radio parts business 
from 1919 to 1929 in an execu­
tive capacity. Was Sales 
l\Ianager for Eclipse Radio Pty. 
Ltd. for three yeRrs. Pri I'Rte 
address: "Garth Craig·," 6 
F lood Street, Clo\'elly. Born 
S;·dne;·, 1~S9. 

EVERI T T , Arthur RRymoncl, 
A.:\I. ltost . R.E. Aust.: Partner, 
Borth\Yick, E\·eritt & Co., 33, 
:i\Iountain Street, Broad"'aY, 
Sydney. Pri\·ate addresR: 15 
Carr Str eet. Coogee. Born 
i'l)'dnc;·, April ~. 1~08. 

F 
F ACE R, Richard: l\Janaging· 

Director J<Jfco l\ffg. ('o. Ltd ., 
Princes Highwny, AJ'IlC'liffe. In 
business in l'.:ng·li:tnd for 1nanv 
YE'RrR. Carne- to Australia, anil 
in con1pan~· wit h t \\'o sons, 
Thomas nlHl R~g·ina l cl, founderl 
the Efco l\ft'~(. ('o. Lt<l . in 1920. 
,J ukt eomJ)lf'ted 60 years in ac­
t h·t~ husineHs. Pri \·ate adctress: 
30 Clarence Road, Rockdale. 
Born 2/fi/1860. Recreation: 
Gardening·. 

F ACER , Reginald: 
gfeo l\lanufactu""r i ng 
Prinr-o,;-; High"~i-1 ~·, 

Director 
Co . Ltrl ., 
Arncliff<'. 

S u perintendent rad:io side of 
business. Born 12/4/1898. Re­
creation: Golf and motoring. 

F AC ER, Thomas : Director 
and SuperYisor of hardware 
1nan11facturing sicle of Efco 

Mfg. Co. Ltd., Prinees High­
was, Arncliffe. Private addl~ess: 
12 \\'estminster Street, Dexley. 
Recreations: Gardening·, nlotor­
ing and golf. 

F ER RAR , Leonard Houghton: 
Radio l\1anag·er, Newton, 
:McLftren Ltd., 17 Leig-h Street, 
Adel,.ide. A.M. Inst. R.E. 
(Aust.) Joined Ne\\'ton McLaren 
1925. In 1927 went to Welling 
ton office of National E lectrical 
and Engineeri ng Co. (then dis­
trib u tors of Fada Radio). Re­
joined Kewton McLaren 1928. 
Has rank of Lieutenant in Aus­
~ral ian Corns CJf Si~nal s. .Pr;­
Yate address: 46 Ebor Aven ue. 
l\Iile End, South Australia. 
P.orn Adelaide, .Tanua.rY. 191i .. 

' ~:.i·i ...... :.···:.·: .. ·:.·:.:·:.· .. ·:._·:· : : ... . ·: .·,· ", .,,.,·.·" .. ·.,,,", · ... ·:·..... . "',. ·.·.. .. :. ·. . ... 
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WHO'S WHO (Continued.) 
FINDLAY, Sei\Y\"11 H.: Direc·­

l<d", Findlay~ Pt)". Ltrl., 80-82 
ElizalJeth Strc·et, Hobart 
'l'\Yent.\· :.·ear~· t'X]JE't·ience in 
Piano and ::\Iusie Dusiness, ten 
yearR in ha.ndling Raflio l\1er­
t'hnn<lif:e. Proprietor and pres­
ent General lHanager of first 
<·onlnlel·eial broadcasting· sta­
tion in rrasrnania, 7HO (lfl30). 
After\\·arcls followed Finella Ys' 
C'hain of Stations, 7HO, 7LA a~nd 
7BU; Director of Commercial 
Broaclc-asterR Pty. Ltd.: Find­
lay & \Yells Pty. Ltd.; ·wellR & 
Co. Pt\·. Ltd. Clubs; Royal Ho­
lmrt <:olf Club; Kingston Bea0!1 
Golf C'lnb; A thenaetnn Club; 
TIOY'll cl'enniR Cluh; Roy<1l Yacht 
C lub; Autocar C!ul1, etc. Pri­
YFtte Hilfli'PRs: 14 Lord Street. 
:-4audy 11a.\·, l-loha1·t. 1 :orn 
Lannct-Rton .1 :{/:"! / 1 Sfl/ 

FISK, Sit· Ernest Thomas, 
K . B.: f 'hairman and i\Tanaging· 
J )il'f'Ctor, Anullgan1ated \Virf'­
}(~~s ( A./ ~ia) l. .. ttl., -1:7 York 
~tret•t, 1-'~'clne~·. F. inst. R.E. , 
_.\.i\I.T.K (Aust.). Born at 
~unh1.11'y-on-Tha1nes, nea1· r.~on­
don, ] :\~f), joi n e(l 1Iarconi Co. 
J ~~0:-l. Traine(l fl.nd "'orked in 
all branches \Yireless eng-ineer­
ing operating· in England. 4\tne­
riP:-t :-tlHl uthe1· countries. lftflf! 

\\'Pnl to At'Ctic icefields, d e nlon­
:-;tni.tPcl possibilities nf \Vireless 
\\·ith Xewfouncllnnd Renling· 
F'Jf .. c--t. 1!110, on board s.~. 
··Utt·ant~t," f'Xehanged n1essages 
\\'ith H .l\LS. "PO\Yerful," jn 
.S~:dne~· l-Iarbour \Yhen 'Otranto'' 
wa~ ~00 n1iles north-\vest of 
Fremnntle , n distance of 1800 
miles-a rectwd i.n those days. 
Ca1ne to Au stralia Ht11, as rep­
l·esentative of l\1.areoni \Vireless 
Telegraph Co. Amalgamated 
"\Yireless incorporated, 1913, ap­
pointe d GC'neral Manager with a 
~eat on the Board, three years 
later becan1e lVIa~1aging Direc­
tor. In Septembet· 1n8, re­
ceiYecl first direct wireless tele­
graphic n1essages transn1itted 
frotn l!Jng,land at his station at 
\ValJJ'oong·a, N.S.\\r. August, 
1~20, gave first public d en1on­
;..;tration of Uroadcasting· at 
Ro,·nl Societ,- of N.S.\V., Syd­
ne,·. The establishment of the 
Beatn \Yireless Ser\'ice bet"veen 
Aur4ralia and England \Yas 
largely due to his experimental 
\York a~1d his consistent adYo ­
eac,· with both British and Aus­
tralian Gover111nents for the 
adoption of his plans for th e 
~ en• ice. \Vireless Telephone 
SerYice between Australia and 
Hotnelancl n1ainly due to his 
exverin1ental 'York. The pre.s­
tig·e of Atnalgatna ted \Vireless 
as one of t he foren1ost \Yireless 
cotnpanies of the 'Yorld is due 
to the broad Yision and hig·h 
executiYe ability of Sir Ern. 
Flsk, \Yho, during the past 20 
)·ears, has cleYeloped wireless 
in Australia and in the Pacijjc 

frnn1 a. national point of Yie,Y. 
He i~ considered the foremost 
\Yil'eles~ nuthot·it~· in Australia. 
Yisitecl liJng·lancl, r·.s.A., and the 
Cominent of Europe in 1933 in­
vestig·ating .latest cleYelop1nents 
in \\·i1·e1e:--R. :\lade a CheYalier 
of the Order of the Cro>Yn of 
Ttal)" b)' the King of Italy. Pre­
sident, Institution of Radio En­
gineers (Aust.), since 1932. 
Created Knight Batchelor in 
C~oronation Honours, 1!)37. 

FITZGERALD, R.: Speeinl 
\'al\' e RepresentatiYf' for Philips 
Lamps (A/sia) Ltd., t19-n 
('larf'nCP Stref't, s,·,lne)", Born 
Oelohet· 189~t, Petersham, 
X.S.\Y. lcducate<l Petersham 
t 'nn1nH•rri:1J 'fTi~d1 8<'hno1. First 

t·nte-red radio trade as n1anager 
of the " 'holesale Radio Depart­
Jnent of Harringtons Ltd., S~·d­
""'·· in 1924. Joined staff of 
Pl1iiips Lamps (A/sia) Ltd., in 
Januar~·, 1!)25, as radio repre­
sentatiYe. Recreations: S\vinl­
nlin?:, fish ing, and tennis. 

FORREST, Charlf's Eckersle)·: 
~Ianaging Director International 
l'taclio Co. Ltd., 254 Castlereag·h 
Street, Sydney. Active in radio 

since and prior to inception of 
broadcasting. Established In­
ternational Radio Co. Ltd., 
Sydney, in June, 1923. Private 
addresf.i: 7~-, Ih·t1n1alhyn Road, 
Bellevue Hill. norn September 
27th, 18(18. 

FOX, A. R. ("Tern·"): Direc­
tor, Fox and MacGillycuclcly 
Ltd., 57 York Street, Sydney, 
1'\.S."\Y., associated >\'ith radio 
trade for about 14 years. J(een 
golfer. 

FRANTZEN, Victor, i\ianag­
jng Direc:tor, H. C. Andersen & 
Prantzen, Vi'ireless cabinet 
n1anufacturers. Johnson Street , 
Alexandria . Started business in 
April 1916, in a small shop in 
\Yellington Street, Chipplmdale. 
BuRiness expanded and in Hl23 
ron1n1encecl the n1anufacture of 
furniture , and later becatne 
contractors to H.i\LV. Gramo­
phones. President of the Dan­
ish Society in S)·dne)': Decora-

tions: "Knight of Dannebroz." 
Pri 1·ate address: 62 Princes 
Street, Brighton-1e-~a1Hl!-<. Born 
l) r-- nnw.rk 2:1;7 /1 ~~n. 

FREEDMAN, Allan Hani" 
J)ll·ector and Sales l\Ianager, 
RtrOinberg·-Carlson A /sia. Ltd., 
S)·clney. Yale Uni\'ei·sity, B.Sc. 

Pilot Radio & Tuhe i\Ifg·. Co. 
( r·.s.A.) 5 ,·ears. 1nn, present 
position . Born 2:1rd l\farcll, 
HH1:!. Recreation: },ishing-_ 

FREEMAN, A . C.: Jn chargf' 
uf lalloratory, Amalgamated 
\Virf'l<'HS Val1·e Co. Ltd. Edu­
cated 'I'oowoo1nba Gran1n1ar 
School. B.E. Queensland Uni­
Yersit)·, lft3L Emvloyed on En­
gineering· construction to 1!134, 
following radio as hobby. Joined 
Amalgamated vVireless Val\'e 
Co. Ltrl., Ma)· 1034. Born at 
r_roowootnha, Queensland in 
JnlO. 

FREEMAN, F. "\\'. : Superin­
tendent Australian Radio Col­
lege Pt)·. Ltd., Broad\1-a)' and 
Cit)· Road, s,·clney, ?{.S.IV. 

Prior to joining Australian 
Radio College in 1934 "·as ac­
tiYe1y con cerned in sales pro­
nlotion in the electrical indus­
try,- both in this country and 
jn England. PriYate address: 
Cabramatta. Bern, 8/3/1910. 

FROST, Harold John: Sales 
Superintenrlent, Raclioplayer 
Di\'ision, Philips Lamps (A/sia) 
Ltd., GD-73 Clarence Street, 
Sychw)·. Educated at Pulteney 
Gntn11nar Schoo1 1 S .A. Sales-
tnan-in-charge, \V. Harry 
1\' iles, 6 years. i\letropolitan 

Raclio and Electt·ical Depts .. 
:'\o)·es Bros. (S)·clne)·) Ltd., 7 
~·ean: . Joined Philips NoY. l~):1r> 
as i\Ietrovolitan Representati1·e. 
Appointed vresent position Feh­
rUfl.l'~' Hl87. Rorn Jan1e~town 
S.A., 25/11 /O:l. Recreations: 
Golf and S\Yin1tning-. PriYate 
address: 271 T~ EchYarfl Rtrt?et, 
Bnndi , X.S.IY. 

G 
GARDAM , J . R. "'V.: l\ianag­

ing Partner, J. R. W. Garclam 
& Co., 138 i\furra,· Street, Perth. 
mem. Inst. Elec. Eng. (London): 
l\[ eln. In st. Eng. (Aust.): ARsoc. 
l\[en1. A_lnerican lnsL of Elee. 
Eng.. Frotn J ~!)7 to lflO~ '''as 
.:vranng·ing J;~llg·illeer of the En1-
]lire Electric r,ig-ht Co. Ltd .. 
~~·flnp~·: .t~HJS tn J~)\:3, .1\l'anng·t-·l', 
)...,.o~·es Bros., JlP1·lh : l!Jl:-! to 
lfHS, o\\·n er of .) . H.. \Y. Card ­
hrun, Perth: l~tlS nnwards i11 
])l'e~ent. position. Club: WPl<l 
C'lllh 1 P~·1·th. Prin1tf' arl(lr0~s: 
:13 Colin Street, 'YP~t PPrth. 
J:nrn :Hull, Eng·ln nrl. 

GARTH, Alft·ed Henn·, A. 
lnst. R.J~. _.6...ust., F. lnst. of 
Co1nn1el'CE', Eng·Jand: 1Janag-er, 
Radio Section, Colton, Pahnet· 
and Preston Ltd., Currie Street 
Aclelaicle, S.A. Hon. Sec., Ade~ 
!aide Di l'ision , I.R.E., Aust. 
Educated at Ri\·erton High 
School and Adelaide Universit)·. 
Con1n1eneed radio retailing, 
ln5. Appointed superintendent 
Industrial School, Edvvarclsto\vn, 
1~129, and in Ht32 joined staff of 
~~ew Systenl ~Celephones Pt~r . 
Ltd. PriYate address: 148 
North Eaflt Road, ~ralkerville, 
SflA. Born at Robertstown, 
S.A. , on 28/9 / 05. Single. Re­
('reationR: Tennis and n1otoring. 

GENDERS, E. B.: Managing 
Director "\V. & G. Genders Pt)·. 
Ltd., Hobart and Launceston. 
Aclclr~ss: "Glenwood," Relbia. 
Hobb~-: Farn1ing and stock 
hreeding. 

GERBER, Eug·ene: Chainnan 
nf Directon;. BloC'h &. Gerber 
Pt)·. Lt<l., -tr.- 48 Yorl< Strf'Pt, 

Snlne,·. 
wood," 
Gordon. 

PriYa.te address: "Nor-
22 St. John Avenue, 
Born July 10, 1880 . 

GIBSON, Aullre;- H. r~. : GoY­
erning Director A . H . Gibson 
(Elec.) Pty. Ltd., Melbourne. 
Fonnerly ag·ent for Hoover 
Cleaners for Victoria. Nephew 
of the late Sir Robert Gibson. 
Private address: Orong Road, 
Toorak. Sport: Polo. 

Gl BSON, Sladen: Manager 
Homecrnfts Pty. Ltd., Mel­
bourne. Entered Victorian Radio 
trade in 1nc on the sales side 
of Louis Cohen "\Vireless. Soon 
after appoin te-d to junior exec­
util·e position and later as tech-
l1ical con1n1ercial renresenta-
tiYe. Left for England and 
Continent in lfl28, on return 
rejoined Louis Cohen ~Tireless 
and afterwnrcls appointed Man­
ager _Homecrafts Pty. Ltd. Re­
creatwn: Golf, 

1937 RADIO TRADE ANNUAL OF AUSTRAtlA 

WHO'S WHO (Continued.) 
GIDLOW, <_'.: Rarli<> Parts GODLEY, W. (Cont.) 

:11attag-e r, Efco i\1 fg· . ( '«. Ltd .. 
Pri11ceH Rigll\nt)-, Arncliffc, 
N.S.\\". Priutte ac1clress: Port 
lfacklng Boall, s~·l\·ania . Born 
jJ/12/18!-'5. Recreation: PoultrJ· 
rai::-5ing. 

GILMOUR, Norman Stauley: 
Proprietor/ Lek1nek Radio Lab­
oratories, 75 vYilUam Street, 
N·(lney. 1\I.Inst.R.J~.Autit., a.nd 
\"ic e -President of the Institu-

tion sil1ce 19:12. :l\lillions Club. 
A_1nateu1· l~:xperiJnenting HllO. 
T e legraph Branch P.l\LG.'s 
Dept., till 1!Jl5, Engineer PQst­
lnaster-General'H Departn1ent 
(N.S."'V.) 1n5-JU22. 1U22-1927 
Director L. P. H. Bean & Co. 
Ltd.; ln27 -31, Director Strom­
berg-Carlson (A/sia) Ltd.; 1931, 
founded Lelnnek Radio Lab­
oratories. Born 25/9 / 1890. Rec­
reations: S\vinuning and tennis. 

GITTOES, Clifford Searle: 
Sales l\1anager, Ducon Conden­
ser Pty. Ltd., 73-83 Bourk e 
Street, 1\'nterloo, ~'<.S."\Y. Join-

eel Ducon 1933 as Clmnex Pro­
duction 1\tfanager. Con1n1eueell 
experin1ental radio, 1fl25. Stud­
t:nt l\1arconi Sehoul. Pour years 
mutor trnde .. 1929 Countn· He­
]lresentatiYe Amplion (A/sia) 
Ltd. Private address: '\Vake­
forcl Road, i:ltrath!ield. Recrea­
tions: Sul'ting- and tennis. Burn 
1 UUG. 

GLASS, Juhn Alexaucler, 
A.F.I.A., A.A.LS., Secr etary of 
}<-;dipse Rndio Ptl'. Ltd. PriYate 
address: 35 Dow Street, South 
Melbourne. Born 2/4/1905. 

GODLEY, "\Vi!liam: Airzone 
(1931) Ltcl., Sydne)·. On lea,·­
iug school, entered Admiralty 
1--Iydrogravhic SurYe~· ;Branch, 
aH a cadet. Joined HalTington!:i 
Ltd., 1912, aucl had collsiclerable 
executive experience. \Vas 
branch n1anage1· A.delaide four 
:.·ertrs, Brisbane t\\·o years and 
G-eneral l\'Ianag·er Ne'v Zealand, 
fh·e yem·s. H.eturnecl to Head 
Offit:e as Sydney 1\·fanager in 
1!.128. Resigned Feb., 1933. Join ­
ed B.G.K Ltd .. in N.Z. Return­
eel Austrnlia early 193·!. Joined 
Ait·zone (1931) Ltd. Pri\•a.te 

achlre.s:-:: -1~ Tunstall Ave., J~en­
siugtou. Born . January, 1882. 
H.e('reatio11s: PhutngTaphy, g-ar­
dening, g·ulf. l~du8ated Tot­
tellhain Granunar School 1 Lon­
don. 

GORDON, F. A.: i\lan<1ger 
Electrical Supply Dept. 1\oye~ 
Bros., Melbourne. President of 
\:-jctorian Electri('al Pederation, 
1~35. Pri ntte addre~s : 17 JJen­
man A1·enue, East St. Kilda. 
S.2. Phon e L1335. Recreation: 
Golf. 

GOW, lJonuJd X ., M etropoli­
tan (Sydney) RE!presentative, 
Airzone (1931) Ltd. Joined 
A.I.F. in 1916 Corps Sig-nals in 
last y ear of war. Becan1e as-

::;ociatecl ·with radio ahnost iin­
Jnediatel:v after VVar and ha~ 
been in it eYer since. Has had 
practical and executiYe experi­
ence in all Uranche:::, including 
oug·ineering and tool 111aldng, 
technical eng·ineering-, factory 
1nan<1gen1ent, vublicit.r antl 
g-enl'ral 111auageinent. l\larrieU. 
Pri\'ate addresH: 4 Belmore i:lt .. 
Burwuorl . U.T 4610. Born 1!100. 
lll·<·t·eation : Golf. 

GRAHAM, La11ce lut Bea1·e11: 
Director aull Princi]Jal Au~­
traliau Radio Colleg,e, Broad­
'Ya;\·, Sydne~· . Conuneneed radio 
1925 , acth·ely concerned in the 
indu~try since that date . Join­
ed Amplion (A/sin) Ltd. , at 
the commencement of thnt 
C"on1pan~·. Later ''"Hh Philips 
Lnmps (A/ :;ia) Ltcl. Joined 
A.R.C., 1~1:r~, and nvpointed 
Principal/ Aug·ust, l~t:J-L PriYale 
arldre:;H : l Ashley Parade, 
i\iaal)·, X.S.\V. Born 23rd Oc­
tober, 1907. 

GREEN, Alfred Leu11arcl. Dr. 
1\l.Jnst.R.RAust., B.Sc. & Dip. 
Bel. l!_t~5, M.Sc. 1928, Ph.D. 1934 
(London) Member Royal Soc. 
rreachers 192S, A ss. :i\Ie1nber 
l.R.E. (U.S.A.) 1928: Physicist, 
Amalgamated · \\rirele~s Re -

.search Laboratories , A.~hfield, 
R)'cln ey. 1926-27 Post-g-raduate 
research in radio at l(ing"s Col­
lege, London. 1H28-2!1 Scien­
tific Assistant 1 Radio Research 

Board, England; Senior Assist­
ant Prof. E. V. Apple ton, F.R.S. 
1~)29 to 1935 Research Physicist 
Hadio Research Board, A_ustra­
li8. 1 ~~;~5 :ioinecl An1alg·an1atecl 
\Virele~s (A tsia) Ltd. Born 
0/2/ '05. 

GREEN , H . J.: :\lauag·e r A 
P. Sutherland. :::;outh :NielbOUl'lle. 
Urew up with tl1is fi1·nL \ i'.isited 
};uglan fl for special training in 
the Exille BattelT \York~. I :-; 
expert in all fnrn1s of hatter~· 
}Jo\\-el· and lighting. Pri n :tte 
address: 7 l\:ilmartin Street, 
Essendon, Vic . FU 7134. 

GUTH Rl E, James HenrY 
F'rencha1n": l\1anager, Radio an(l 
\Falve · Departn1ents, British 
General J<jleetric Co. Ltd., 104 
Clareuce Ht. 1 Sydney. Jackeroo-

ing in (~tH~en:-;land :; ·'·ear:-::­
joint>a Au:-;t rali~1n 1-'a pel' ~I fr~. 
in ::\IellJoUl"lH:' 2.-L, ,-enrs: with 
Philip::; Lan1ps A'i1:-:t·. Ltd., _;'\[el­
hourne, '1 yean::. 1ea\·ing to tal\.C' 
u•:er l11<l1WgE'111~:>nt of t lH~ Yal\·t' 
JJept. uf 13.G.E. C'o. l ,(fl., head 
office, S~·dne~-. Parl.\· 1 ~l:}:\: {'a !· ]~ · 
h1 1n:1-1 tiJ'Jk o\'C'l' .iuiut manag·f'­
nlellt of Rad io <tnd YaJ\·(:> De­
].Jal'tm ent~. E <luc·ai<•<l at lll <>i­
lJuurne Church of Eng·Ianll 
Hranunar ~chua\. ReLTeation:-:: 
Tenni:-; and golf. Pri\·ate Hl1-
clres~: "L:-·n1ingtun... C'uoDe1' 
Street , Double Bay (Fl\I 555:1). 

HALL, f'. R.: B. Chandler 
Llcl .. --~ustralin Hou:-:;f', Carrin~· ­
ton Htreet , S~·flnp~·. X.S.\\~ 
Coll1111 e i1L'E' <l ill I'Hrlio in lq')_f) 
l1oldi11g· Jlo:-;ition:-; \Yith ~-'l;.l_~.: 
\\r. .A. S~·n1e. .2\n('k & l{irh.\· , 
Odoll & Uriffin. Jieirnn & Sntith 
e t c. Cluh: R LF. PriYate ad­
dress: 7 ('arring-ton Street, 
Pen,hurs!. :'\ .S .\''· Horn Kal­
goorlie, \Y.A. 

HALE , .Joh n J'aln1er, :\lem. 
ln~t.R.l~.Au~t. : c.;.eneral nlan­
ager and Direc.1Ur, Xe\Yton ~Ic­
Lnren Llrl., 17 Leigh Street, 

.Adelaide. J uined thi~ con1pan~, 
in 1917. Inangm·atecl Radio De­
parttnent 1fl2:L Appointe d A~-

:-;i:-;tant J\[aiJnger, 1~13\i. Appoint­
ed tu 1Jl'esent position, ?\'larch, 
1U37. Club: 1\:-l\·al and i\Iilitar.1· 
Cluh of S.A. Private alldres!-l: 
Elderslie A Yen ue, Fit:~.ro)·, H.A. 
Burn 7 /11J/1~1 0 lt , l"orth Adelaid e. 

HANKIN, H. H . .J.: 1-'r<< ­
prietor, Siinplex Proflul't:--: PO'. 
Ltcl.. 7JG Panamattn. n.n:J<l. 

PeU~1·shan1. 'Private allllrt-s~: 
< )]d Ca:-;tlehill Road. Ca:-;tlehill, 
X.S. \V. Bnrn 13/ti/1901. Itec­
r eatiniJ~: ~r- e11 ni --:, nluturing, 
g-ardening. 

HARCOURT, \ 'ictnr .John: 
ScrreldlT Radin F'jnnnce Con1-
pan)· Ltcl. , 11 Sturt Street, Sth. 
1\fe lhourne, \'iC'. Pri \'ate cul­
flress: 20 i\f e lJ'o!-le S tl'f'f't, J\lf orcl i­
;llloC' , Yi<'. Re~·1·eatio11:->: Fishi11g, 
ancl cluck slV.lOiing. Horn l!lfll . 

HARGRAVE, lh1n \ \ ".: Raclio 
8a'l<:'~ ,!\ln1 m g:e1·, :.-\oyes HI'IIS. ~ 
Afel hournE•. P1·i \'ate adlh·ess: 
20 T!.o:-;e·flalt-' Rt.1<1d. Cl e 11 lrls. 
S.KG. JJnrtt ::17 / 1 !tO-!. 

HARRIS, lla l" i<l Thullla~: 
.. \l~ll1< tg' C l' D. 1-Jarri:-; & Co., 140 
Hundl(' Htr ~ ·ct. /ult::·l:tide. t'uln-
llH.'IH'ecl on o" 11 <1CC1Jlllll iJ! 
Hnr1i1• .Jut)·, l~12~1. l ~ ntl.,red iutn 
P:11'11HT!-<llip \Yith hrothf'l', S. n. 
J[arri:-:, l~i:)O. f'1·i\ate address: 
1; F'ortr(l!-le Strt>el, lJunbath , 
( -ilenclg-, H.e<Teatious: Y<lcht­
ing. ~''· iJnnling·, go~J'. 

HARRIS, SainiH~ l J) .: l )n rtnt•l' 
JJ. Hnrris & Co. , Adelaide . Ill 
dHlrg·e flf Technical and ~Ianu­
faPturing Section. Pre\·iou~l,, 
\Yith T<:lec. Bnp:. Lah. S.1\.. 
~chool of -~_Hin e f.i. - fi ~·e;~1·~ en­
t:dnr•erhtg· <lrc;_ftsman, S.A. Rail­
'' ';ty~. Ent(;'!'(•cl (' xisl.ing: pcrn­
tH-"J'ship ·1:1:W. l")ri\·a te allclJ'f>f.:.:-:: 
2;) H.<tnts~:~;<t 1 c ~tr el'L C-leJJPlg·. 
~.A. Recr(·ations: <iolf , tenuis, 
:-·.\\'inlnling. 

HARROLD . At·thll!' E;lli<.>lts: 
< 'onlnlel1('f'll hu!-<ine:-:s in Dris­
hanP, 1:110 a~ 'Yhnlesale in1porter 
()f ~\Ju::::icnl In stJ'Ul1l E' nts: '\YH.:-: 
one of 11ioneers of liranla]lhnu~:• 
Tl'~u.le in Queenslalltl. PriYate 
ar1llres:-:: Cla)?field. Brisbane . 
Born in Sydne)·, X.S.IY. 

-~~~~- · : ... ; ..... ·:·::··.'': '":',":' .. ::: : .· ... · .. -~.--.· .. ,,., ·:· ... . : ....... : . . .'":·:· ... ·· ...... ·.· .. :· ,·.· ...... . 
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HART, Cha~. H.: l.lt'alteh 

~\latwg·er 1,he- EYer Head~· Co. 
(Au" t. ) Ltd., P e t·t') ' House, Eliz­
.aheth Street, BriHbane. Arri,· ed 
in ::.\lelhournc frorn Eng·laud 
UJ ~ -t. Joined EYer Ready a:-; 
Vic . Country Rep. in 1932. Ap­
pointed B!·isbane n.fanag·er, De-
cemhet·, 1U36. 13orn 29 i10i'02. 
Recr eat ions: Gardening· and 
rnotoring·. 

HARTLEY, H a r old: P ropri­
etor, Hartler'' Telerar, Sand­
ring·ham, Yic ., S8. Ope n ed first 
radio stor e in i\JeJbourne, 1919 . 
Radio Ainnag-er .Leviathan Ltd. , 
1 ~21. Opened n radio factory 
fur >imn e firtn 1925. Hobl>ies: 
( :ulf, y a l'll ting·, ti~hing and bil­
lianh;. Private addreHs: & Daley 
Ruad, Sniig-ring!uun, SS. 

HAWORTH , Slanler H. E.: 
Sales RepresenlatiYe , Amalgam­
ated '\Vireless Vall·e Co. Lt<l. 

Join e d A. \\' .A. in 1921. Juil\ed 
AnullganH.ltecl . \ ·Virel esH Yal\'c 
Co., in ltt32 . · ·Recreations: Ten­
ni s, bridge. 

HEALY, C. P., B .E .R: De­
Yelopment Engineer, A.\V.A. 
Radio-Electric \'forks, Ashfield. 
Diploma Electrical Engineering 
M e lbourne Technical College , 
Gra~luate of Melbourne UniYer­
s ity, Senior r.rechn ical Instruc­
tor, Education DepartJnen t, 
Victor ia , 1925. .Radio Patents 
Office 1928, Airzone 1929-32, 
Raycophone 1932-4, Ducon 1934 · 
5, Continental Carbon 1935-6. 
A.ppoin t ed De\·eloptnent Eng-i­
n eer A.\V.A., March, 1936. Pri­
,·ate address: 10, Flandillo AY e ., 
Strathfield, N .S.\V. 

HENDERSON, F l' ederick J. : 
l\I.Inst.R.E.Aust. Director and 
Manag·er, H o w ard Radio Pt>·. 
Ltd., . ' rere Street, Richtnond, 
Vic . E duca ted at All Rallo" s 
Gr a.1nn1ar School, England. 
Comm enced radio 1908 \l'ith 
British Marconi Co. Later in 
c harge Maequarie Island radio 
station fo r Ma\Yson Expedition. 
During '\Var was officer of 
ll.A.N.R.S. in charg·e of e r ect­
ing aDd testing radio station s 
t hro(Jg'.ilOut Austntlia. 1n8, ap­
pointed Director Ho\Ynnl Radio 
Pty. Ltd. Born 26 i6i'9 l.. PriY­
n te address: Sou t h Lodge, 
'\Vere Street, Brighton Beac·h, 
S. 5, Victoria. 

H E:N RY, Basil Roger: Metro­
politan Radioplayer R ep. , Radio 
DiYision, Philips Lamps (A/sia) 
Ltd., 69-73 C laren ce Street, S)·d­
n ey. PreYiousb· in publicii:·• 
departn1ent , Phil ips Lan1p ~, for 
18 m onth s. E<lueate d Sandg·ate 
Co lleg-e, Queensland. Fifteen 
years in gen era l puh1icity, seYen 
~·ears at Anthon~· Horderns: 
fo ur yea1·~ ''Su n '' Xt-•\\'slHtlH·r~ 
:u11l In ll'i' .\lh·erli ::> i llg l\fnlwg·l·r 
lit' ''The Advocatt:," BurniL·. 
T~~. Pt·i\·~te " 'lclress: ·10 Aubin 
Street , Xeutra l Ba.y. Born 
10/~ 0/1DOU. Reereations: Cap-

HENRY, B. R. (Cont.) 

lain of Kvrlh Sydner Hocl<e)-' 
~l.'ean1 j years, represented 
X.fl."'· Hockey 1931, captained 
'ra:c>Jnania I-Iockey 1fl34, Golf, 
Tennis and Cricket. 

HERRING, George J.{eu.: Sale,; 
Manager, The Ever Heady Cu. 
(Aust.) Ltd., Sydne)·. Etlucat.e<l 
Sydney G r ammar School. Pri -

\·ate address: 2 Georg-e'.s 
Vau cluse (l~U 8755). 
16/12/'9~. Recreations: 
and s urfing. 

Hoad, 
Born 
Golf 

HERTOG, A . den: Managing 
Direetor, Philips L:1,mps (A/sia) 
TAd ., 69 Clarence St., Sydney. 

D irector R leet l'i c L:-unv :i\Ianu­
facturers (Au stralia) Ltcl., 
C l)·de Street, Hamilton, N.S.'\V. 

HILL, \Villi am Fitzmauric e : 
191 Queer.s Stt·eet, l\1 e lbourn e. 
Connecte d with r adlo s ince th0 
'Var, prior to "·h ich h e .ser,·ecl 

iu the Anny , lJaYing- beeu iu­
,-alidecl back to Aus lra.lia. Afler 
::;evenll years a t sea a.s a \.Vire­
les:-; Ov eratol', joined the Cun1-
lnen:ial staff of --:\."\ \ -.A. in ~Iel­
ho urne. Org-anb:;ed and lnan­
ag-ed 7LA, L a unceston. "\Vas 
n vpoi n ted Koyes Bros. (Melb .) 
Pt.1·. Ltd., left 1 ~\33 t o start own 
business as Stro1nberg-Carlson 
Fae tory Repre:-;entative for 'Tic­
toria a n d 'I'<Hanania. Is a 'vell- · 
known radio pln.y \\Titer for 
B.B.C. and A.B.C. 

HILLS, A. H.: Queensland 
Representati1·e of Philips Lamps 
(A/ sia) Ltd. Company adch·es~: 
Perry House, E lizabeth Street, 
Brisbane. Has repr e8entecl 
Philips Lam)ls (Ai,[a.) Ltd., i11 
(Jueeu:3lo.nd since 1:.1:27. 

HOBDEN , Hill~leacl Iuigu: 
Hadio 11anagt:r, Ea::;t ent Trad­
ing· Co. Lttl., 470 Blizabeth 
Stl·eel', Syclney. S erved " ·it:l 
B.~J-~ !1,, in l1""rance drlriltg \Var. 
~Ien1ber l\Iillious Club. Private 
adch·e"s: Lind field. Born 1803. 
.llf-c.re:_l tkn t ~ : Ctulf, 1notorjng. 

HOE, Frt:>tlt>rid.;.: Direetor 
.IO:clgar \ ". Hud~on Pty. Ltd., 
2.~-!-6 l~dwat·cl Street, Bri:slJan e, 
<!. i\I e <·hanicnl and E lectrical 
l·:ngilleer JJ ~- prnfe!':~i on , gradu­
ate ll to husine~~ ~ide l\IachinelT 
De1 1<-1 rtJnen t, i' I a 11ager Dalg·e t ~· 
and Co., 1915. Sale:-; l\:la n ag·t;> t' 
;IIHl Director Dn2acotts ((~.\ 
IJt<l. 1!11 7, Founded E dgar Y. 
Hu dso n, Radio Merchants, with 
J'J. ' ·'. Hudson, 1824. Private ad­
dress : Kil la rney Str eet, Yerong·a 
(J. Born 1887, Melbourne. 

HOE, Fretl. .Jun. , A.l\I.l.R.b:. 
A u::;t.: l\Janag£'t' Conunun iea­
tions DepRrtlneut, Edg-ar ·v. 
H.uclson Pt,,-. Ltd., 284- 6 Edward 
Street, BriHlJane, Q. Radio En­
gineer, A!:isista nt Eng·ineer at 
.JBK B r isbane, 19:11. Engineer 
in charg·e 4IP Ipswich, 1935. Ap ­
pointed p2·csent position, 1937. 
Addt·ess, Fillnrney Street, Yer -
onga. Born Aft:>1l)o un1 e, l!-Jl3. 

HOMEWOOD , ·wal ter D.: 
nirector and Sales ~1.anager, 
A irwn e (HI:\1) Lt<l. , 1 G Australia. 
;-)t r eet, CalnperdO\Yll , s~ ·clney. 

HOOKE, Lione l A lfred : Gen­
(--' t·nl 1\fanag-er, A.Inalgainated 
1\'irel ess (A/sia) Ltd., 47 York 
Street, Sydne,·, N.S.\Y. 1\I. I.RE. 
(AnH--'J·i en), l\:L T11s t. R.E. ~<\.u st. 

.1 uln ell ... A.n1a lganu1 t ed \ \~ireless, 
1~113 , and in l~l14 joi n ed S h ackle­
ton 's Polar Expeclit ion. During­
w ar con11ni ssioned in Ne"' 
Zealand Royal :-\a1·a1 Volunteer 
TI 0s0rH:', st-1'\-t::ll a::: C'Ol11111i ssion­
t·d 1.1 ttkt.'l· in S\lhtn:trilh' Ch:-1!-:Pl'S. 
T l'aust'elT0d ns }J ilr,t to A.lr 
F'orce, suhs t~fllH:·lH l~· con1nu1.nd­
ing Ail' Station at Bude. On 
retun1 to Australia appointed. 

~lelbourne office A.'\V.A., and 
!ale!' became Melbourne lVIan­
ag·er . Transferred to Sydney as 
.A.s::;istant l\lu.uagPl' aucl becatne 
Deputy-General Manager 1925. 
Appointed to present positio 11 
1936. Tra\'ellecl l'Jurope an d 
A1nerica for _<\_ .,Y.A. in 1930 - 3~ 
investigating· world' s develop­
lnent in radio. Cou ncillor In­
stitution R adio Engineers, Aus­
tralia. 13orn 31/12/18Di. 

HORNER , Ernest Albert: · 
Manager Radio-Electric '\Yorl;s, 
Amalgamated Wireless ( A /sia) 
Ltd., Parramatta Rd., Ashfield. 
Born Auburn, N .S.W. Com­
Jnence d E lectrical 'l""rainlng· 
~T.S.\V. ~PraJn\\'ays, lfJOS. Joineli 
A .'N.A. 1~118, later A"sistant 
~[anag·er uf \\'uri<". Appointed 
\Vorks Manager, 1U23. Visited 
J;:;nglancl and United Stales i n 
1826, to stud y manufacture nnd 
again Yi sited England jn 1D:J2-;j 
011 A .ViT.A. 's hehtllf.. 

HOSKING , A . !'. : Bale~ Man ­
ager, Amalgamated "Tireless 
Valve Cu. Ltd., •17 York Street, 
l' y dney, N.S. '\'1. i\l.lnsl.R.J<;. 
(Au~t.). J o in ed South Afrkan 

Post and Telegraph 1905-
Beira and Mashonaland Hail-
ways 1910- Rhodesian Post 
and 'l'elegraph 1912, South 
African Forces August, 1914-
0ct., 1915-R.A.N. Radio Ser­
Yic e 1916. Commercial side of 
A .\Y.A. 1D23, Sales Manager 
A.W.A. Ht24, Sales l\lanag·er 
A .\:V. Yalve Co. 1D32, C h airman 
Aust. Vahe .Merchan ts' Asso­
C"iation. Recreation s: Golf, fi sh­
ing-, 1notoring-. 

HUCKELL, Ed\\'arcl Dean: 
Pl'oprietor Huckell Radio, 285 
::H i litary Road, Cren1orne, Ne" · 

South \Val es. l\L IHst.R.E.Aust. 
L""hainnan Radio l\-1:erchauts Ltd. 
Life GoYernor Picton Lake~ 
T.B. Settle m ent. 1821 Salesm an 
.D eale & Co., Q ., Ltd. B26 
• ~ ~;tahli she>1l ratlio at Guille & 
Cn .. 1'\€•\\'lown . Hi2S esl:llJliSh t·d 
I-Iuckoll Radio. Privflte nchlreRs: 
285 1\Iilitar~' Hoall , CrelnOl'lH'. 
Bom 2-!/ll/'97. 
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WHO'S WHO (Continued.) 
HULL, All<ut Galbraith: 1\Iem. JENNINGS , R . H. (Cont.) 

lnst.R.E.Au l';t. 19:30 Te<'hnical 
l·;clitot· "'\Vire le"s '\:Veeldy," 
·\Virele,;s Ne,vspapers Ltd., 60 
lD li~abeth Street, Sydney. Dur­
ing- 1936 made \\·oriel tour on 
behalf of paper i n vestigating· 
radio and television. Private 
address: 69 Baroona Road, 
Northbridg·e . Born 5/4/'05. 

HUEY, R. M., B.Sc., B.E. 
(l-Ions.) U niv., Sydney, A.M. 
In st. R.E. Aust.: Quality Cone 
t rol Supervision, A.'\V.A . Ltd. , 
Radio-Electric Works. Joined 
A .\V.A. 1935 as Research Eng·i­
nee r . 

Hi.:i"M"P'HERY, H. C. V . : Amal­
g,uuated '\Yireless (A/sia ) JAcl., 
47 Yo r k Street, Sydney, N.S.\V. 
1910-13 studied Wireless 'l'ele­
g ra.ph.y an tl 1\farine Eng. in 
J~""ran ce. Ccuue to Australia in 
1918, and from 1915-20 ~erved 
with 3rd Battalion A.I.F. 1n2-
25 wilh A..\V.A. M arine Service. 
1925 - 31 in A .'\V.A. Engineering 
Department. Appointed Instruc­
tor Marconi School of '\Vireless. 
Author "Concise Radio Hand­
boule" C lub : J<Jnglish P ubli c 
Schools. Holds 1st Class P. M .O. 
\Vireles~ CE>r titicate . Marine En­
g-ineering Certitieate (French). 
Private acldress: "Calulu," Old 
Soulh Head Road , Vaucluse, 
N.S.\\". Hom Londuu, 26/7/-
1895. 

HUNT , George: Ueneral Mau­
ag-er, Briton E lec. & lladio Pty. 
Ltd., 152 Parramatta Road, 
Petersham, N.S.\V. Joined radio 

ind u s Lr.)', 1932. '\Va::; Uenern.l 
Manag-er E.S .l\J. Co. Lld. 19:32-
36. Pl'i vate address : 4 Mi tch ell 
St., Marrickvill e. Born 15/10/'04. 
Recreations: Tennis a nd n1otor­
ing. 

I 
IRVINE, Da,·icl: Proprietot·, 

Ir vine Ra dio and Electrical Co., 
rl'erry J-Iou~e. Elizabeth Street, 
Hri ~-;bane. ·V!ras for fifteen vears 
'.Yith Haningtons Lt<l . . B r iilban e 
:M:anng·el· Rndio Sec.tion for 
three year~. Present busineNs 
('Onnncnced 2/3/ ' 36. Pri\'ate 
n dtll' e:-:;~: lHoola Road , Ash gTOYe, 
Brisbane. Born 31/10/'06, G las­
go \\', Scutlancl . 

J 
JENN INGS , R. H.: Sales 

::\f:a,nagPr, rrhu ll l ;uul ;.,;mith 'Lt.:J .. 
:!!"I-3H. HuUill) ' n .(lfHl. 1\[;~,::: , ·r)~. 
.Joined 'J'hon1 :1nd Sn1 ilh Ltd., 
NovenllHw, ] )102. rri \'::tt e :-td-

ch·ess: 26 Cecil Street, Killara. 
H.ecreations: nolf, tennis and 
yachting. Born 27/7 /' 03. • 

JOHANSSON, Ni ls Alfred: 
Haclio Eng·ineer aud Radio MgT. 
Beale & Co. Ltd., Trafalgar 
Street , ·Annandale. Bachelor 

Science, A.lnst.R.E. (America), 
lVf. Swedish Itnentot·s' Society. 
:\I. Raclio 'l'echni cal Society 
(Sweden). Form erly of \'/estern 
l!Jlec tri c Radio Re::;earch De­
partment (Bell Telephone Lab­
oratories ), S'vedish 'Tele funk en 
Co., and allied org·anisations. 
Born 25/9 /1895. 

JOHNS, F r ederick \V. \V. : 
Director and Secretary of P. 
& L . \Virele~s Supplies Pty. 
Ltd., which h e joined in 1927 . 
Born 26/2/'05. 

JOHNSON, J . 1\Iunay: Eng·.­
hi-chargc Hean1 \ Vireless Pic­
t uregTarn Rervice, Alnalg·anlat­
e d Wit·eleBs (A/sia) Ltd., 167-9 
Queen Street, Melbourne. rtL 
Inst.R.E.Aust. 1911 join ed Aus­
tralasian '\Yir eless Con1pany. 
1 :n2, joined Con1n1otnvealth 
Hadio ServiCe. 1923, trans-
fen·ed to E ngineering· Depart­
lnent, .. A .. \V. A. , S y dne.\·, 1932, a p­
n oi.nted present position. Visit­
Pd England on behalf of A .W.A. 
1.!)31, and again in 1934~ Ap­
pointed present position 1B34. 
Bul'll 24/11(89. 

JOHNSTON, Hector. A m a lga­
mated Wireless (A/ sia) Ltd., 47 
Y<>rk Street, Sydney. Joined 
A.\V. A . in Sydne y, 1912, as 
Marine Operator. \Var Service, 
1 !IH, to December, 1919. 
R.A.A.F . as ·wireless Officer 
until 1922. Marine Operator, 
A.IY.A., 1922i24, and Broadcast­
ing Departlnent, 1924-36. Join­
eel AYiation Department, 1/1/ 37. 
Pri ,.ate address: 24 Cran brook 
Hoad, RoRe Ba~· . N.S .,V. Born 
Dunedin, N.Z., 15/S/ 1881. 

JONES, Francis Percival: 
Ccrown Radio J\Ifg. Co. Pty. Held 
position as secretar~- Queens­
l:tlHl Hndi41 Hl•frl gl•ra tul' Co. 
Pty, Ltll.; ~\r'C 41Unlnnt. Tl u · 
~Iusie lHasters H.ndio Co., Tirls­
h:1ne; C'nsUJJns Ag-ent and 

JONES, F . P . (C ont.) 

t'recli t Officer ; E. C. Eager & 
Sun Ltd., Brisbane; General 
Manager, Hadiokes Ltd., Mem­
b er RIF Club and Federated 
C us toms C lerks' Association of 
Australia. Private address: 15a 
·viear Street, Coog·ee, N.S.\Y. 
Born S"·ttnsea, G lam., 1898. 

KEFFORD , Harold: Sales 
:Manager, Krjesler (A/ sia) · Ltd., 
Hydney. b""oundation l\Ien111Jer 
Institute of Sa les a nd Business 
l\Ianag·ement (Aust.), Associate 

Au:-;tralasian Institu t e o f Sec·­
retaries, Associate, Conlnloll­
wealth Institute of Accoun tants. 
Born 18th Decemb er, 1898, at 
Bathurst, N .S.'\V. 

KENNELL, Ric.hard J. W.: 
lVIanager, Sie1nens & Halske 
D ivis ion, a lso Chief E ng·ineer, 
'l'elephone DiYision , New Srs­
tem Telephones Pty. Ltd., 12 
~-ears Electrical gng·ineers' 
Branch P.M.G.'s Department. 
1.1 years Chief Eng·ineer, Ne"· 
Systems Telephones. Member 
In s ti t ution of Radio Eng·ineers, 
U.S .A. , Member and Counci llor 
Jnstitute of Radio E n g ineors 
(Aust.). Addre~s: 1 Greyeliff e 
A venu e, ·Yauclusf'. Born l\Iel­
bourne, 2D/10i 1892. Recreations: 
Y a rious. l\lar ri ed. 

KENTISH, Haro ld Bruce, 
H.adio l\f a n ager , Lenroc Ltd., 
211-5 Pu lte n e)· Street, Adelaide. 
Joinerl TTni Yersal Radio Eng·in ­
eers, Mile End, at age of 15, 
and later jo ined A . W . Dobbie 
& Co. (Adelaide) . Pri1·ate ad­
dress : 330 Sea V ieiY Road, Hen­
le)· Beaeh, S.A. Bom 1 S/ 11 /'11. 
La1neroo, S . .r'\. , 

KERIN, J. J.· l\Ianaging- Dil'­
ector American Steel Exp or t 
C o. Ltd. and 'l'yme Ltd. Con­
nected with motor trade. \\' ell­
known as a k een debater. Con­
siderable political interests. 

KERR, \Yilliam: Factory 
i\fanager E:clipse Radio Pty. Ltd. 
Founded finn of J(err and 
1\Iuir \\'ireless Pty Limited. 
]~122. later HbRorbed b.,- EeliDse 
Hndio t~·. Ltd. Con1vany 
;-uldr eH~: 21G-222 Cit~· RoeHl, 
South M elbourne. Vic. Hon. 
Secr etry Brighton Radio C luh. 
Prh·ah:>· a ddr t>s:;;: 311 N"urt11 l1d .. 
(';Hllfir·ld . P.tWll ::!:J / J / '1) ·1. 

KINGSTON, Ft·e d k. C lwrle~: 
Dii·E·ctnl' l\ fu NgTo\·e·H Ltd., in 

eltarge Radio, P h o n ograph s and 
E lectrical Dept s .. also Director 
\~-.A. Broadcal-:'ter::~· Ltd. Boru 
in Eug1and Feb .. 1 ~~~. ~; nt t•r­
ecl .1\Lu :-:;ic Trade in .1\.u :..; tralia , 
l:J12. Ser1·ecl fo ur yea rs with 
}LLF. S ignals. 111 ~larch, 1~130, 
stablish ed 61\JL, '\\' . A.'~ first 
"B" class station. 1:.133 super­
vised building and establishing· 
of Station 6IX. Kow h olds p osi­
tion as Station D irecto r uf 
GML ancl 6IX. PresidE'nt 61IL 
C h eerio C lub. Pril·ate a <ldrE>ss: 
1 D Suburban Road, South Perth. 

KNOCK , Donald Dr:1,der: 
Radio Editor:, Dullel.in Xe\Ys­
JlHper Co. Ltd., 252 George St. , 
Sydney. I\:fen1ber Fb·ing Corp H 
Assn. of Australia. 4th Ru~­
Hian OnJel' ~t . neorg·e. Ueni­
ken':;; -"·hite . . A.rn1y, ltl l ~~- Uul'J I 
1\faHc.he~ter, Bnglancl, 10/10 / '~1~1. 
-Edu t'a ted \Vigan Orallllllar 
School. Apprenticed Mechanical 
Eng·ineer and ~t.udied radio a:;; 
hobby. S en·ecl \\'ith Royal KaYal 
A.ir ~erYice. 0\Yner-operat,~r 
exp. radio station YK2XO . .Pri­
nt!e ~1<ldress: 102 Kebon Ba,· 
Hoacl, Bronte. -Hecreations·: 
~win11ning and 1110tori11g·. 

LACKEY, H.: A.In ~t.R.KAust. 
Dip. \V.I.A. Born BUr\\'ourl. 
~.S.'\'1. Educatecl Centr al T el'h­
nical Sch ool. Employed lJ)' 
1-lotn e Recreations, 1~130. Fut·e-

man of Radio Department 1931. 
·with Aizone Ltd., Jn32. Joined 
the Australian Radio Colleg·e 
during 1932. lfl33 .to date, Chief 
Jnstructor of t h e Australian 
Radib Colleg·e. 

LAMBIE, R.: Anw.Jg·a1uate d 
\'fireless Valve Co. Ltd., 47 
York Street, Sydney. Produl'­
tion Engineet·. Edu cated Dart­
ford Technical Colleg·e, Eng·. 
Apprentice d Toolmaker with 
Yickers Ltd. , 6 year s wilh the 
Gran1ophone Co. Ltd., Sydney. 
Joined A .\ V. \-alve Co. January, 
1933. 

LAMPLOUGH , John Richard, 
Technical 1\tlanager, John l\!Iar­
tin Ltd., 116-118 C larence St., 
Sydney. \Vas 3 years with 
\Vest ern E lectric Co. (A / sia) 
Ltcl ., and Philips Lamps (A/sia) 
Ltd., on SoutH! Picture E<1uip­
nH·nt. Joined John :fifartin 
Ltd. at its inception. P ri vate 
address: 3a Battery ~t r eet , 
Cluvelly. Born Sydney, 2/4/'1 0. 

LARCHER , Erne~t .John: 
Sales I\Ianag·er of "Li 1nb ert:-;," 
Adela ide. Co n1n1encecl bu ::;in e:-;s 
London, 1910 , "·ith Stirling Re­
f'On1 Co.. Th e Zonnphone Co., 
all(! H .. ti'LY. Co. Arrh·ecl Adel­
aide, ]~J2:~, jo!ned Aeolian Co.', 
renutining· un til c losed clown. 
Sales l\Ianng·er, Ser\·ice l\fu:-;ic 
Co. Radio Sale:-; Huper Yi:-;or for 
")\ 0\\. S~:ste1ns Teleph ones Pty. 
Ll<.l., Atlelaicle . Pri u1te nddres~: 
ht.•n-ti:-:h l(ot Pl. Sfahh· r ~tJ'c+. t . 
~n1·t11 .\llt-1-nide. B(1l'H A }H· i l. 
1 $~1:1, L(Jndnn. SinglP. Recrea ­
tion~: \Yn1·l\, Prtliticfll Bconn1ny. 
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WHO'S WHO (Continued.~ 
LARKINS. Albert .John: Radio 

Sal(:.s ::\Ianaget·, Efco ::\Ifg·. Ctl. 
Ltd.. Prinl'ef:: J-iig·h\\.<IY, Ar n ­
clille. \Yitll Cnile<l Distributor~ 

1~22-27 . then in l1u~ine:-:s 1.11 1 

own ncC(IUllt for 5 ~·ears . JuiiH'Ll 
J•~f ('~> t·arh· 1~::3~. Pl'i Ya t e <J d­
Llre~s: 50 (.}nl~· Strl'et. J(ugara\1. 
l;orn 1~1 / 10 / 1 ~~~~- J1ecreations : 
Fi :slling ancl Juot~.~t·ing·. 

LARKINS, U'redericl.;. \\'illia1n. 
Pu bJiC' it \· Manag·er, Am<ll.t..:;aJJl­
ated \\"iJ·elc's ( A/sia) l,td., ji 
Ynrl..; ~treet, ~.\'lhle.'· · As:-;oci att• 
of ('nlll ll1ll!l\\·c~ilth 1nstitute of 
..-\.ccount<lllts. .A~sociate 4lf th<:' 
( '\ulrter ed Institute of Secre ­
t:::rie~~ . :Holder of Dip1Lnna in 
FkonolniC'!:' and Com1ner<:e (Syd-

lll'Y l _ .. ni\·t'l'~it.\·). .lnined Aus­
trnl<l:-;ian '\Virele~:-; C'o. Ltcl., ns 
Ac('nuntant .Tub·, ]~112, appointed 
Accouu tallt to An1alg:unated 
'\YirelC'S>' ( A/~ia) Ltrl., "" 
fornuttion, .Jul.'· , 1~11:3, until l\12i;, 
\\'hen he took f;\·er flUtiP:-: o( 
Puhlicit~~ a rid .Ath·ertb:dug 1\.la lJ­
agei' on the crea.tiou nf that 
section of A . \\~.A. actiYitie:-;. 
Pl'in-1te addre:-::-.:: Gl' \\~olsele.\· 
Ruacl, l\losnu1n. 

LEADBETTER, l'hal'le': ..\lan­
ag·er, bu ~·ing· rlepartnu,nt, Ec­
lipse Radio Pt.,·. Ltd.. J\J el-
110Ul'1H'. Pri\·at e addre~~: 2~ 
Linacre~ Roall, I-Ia1npton . .Born 
17 / 2/ lSD S. 

LEEMAN , John: Branch :.\I an­
ager, 'The Ever R eadY Co. 
(Aust.) Ltd .. 360 Collins Street, 
l\:Ielbourne, ·vic. Joined organ·i­
f'ation as coun tlT revresentath·e 
:\larch, 1932. Appointed presen t 
position June, Hl33. Born, 2/7 / ­
J901. Reereations: 'J'ennis and 
~\\·in11ning . 

LEWIS, Reg·inalll: ~Janag·ing· 
Director. :.\Ieltran Engineering 
Pt)·. Ltd. , 8 -lU Scotia Str eet. 
Xort.h Melbourne. Late manag­
ing clirectot' TillnuT & Lewis 
Pty. Ltd. I s also a· director of 
Yan RU)'ten Radio Supplies Pty. 
Ltd. Pri ,·ate address ·: 43 
Cookson Street, CmnbenYell. 
Born Melbourne, 1910. 

LIMBERT, Charles Cameron: 
Proprieto1· of "Lilnberts,.. 4Ha 
Grenf~ll Street. .Adelaicle , S.A. 

LIMBERT, C . C. (Cont.) 

~turti..'!l Jllanufacturing n nliu in 
·]!!2:1. Con~ i(1erahl e experienct• 
i n 1le-:-;ig-n and nutnufacture uf 
qualit:"· nHlio gTHn1ophone:-.;, talk­
ing· HIHl p ublic addt·e~:--> eq uiv­
lll l ' Jlt. l'J'intle a<ldt·e~:-:: 12G l'arl..; 
i t·lT<l<'t'. '\Yn.\·,·ill f' , S.A. Hun1 
~t'J)i4_ Jl 11Jt->T ~;\th, I_~HJ5. ~<IJTa-
('llOl' { ( ' . ~.A. Si!lp;l<:', He<Te<l-
tinn:-.;: Uadio r e:--> l~<.llTh , lll n toring·, 
~nYinJ illiJi g;, n .•ading-. 

LINDBERG, lclof Richard, 
·i\ l . l ll~t. n.E .. Au~t.: l\lruHtgel' a1Hl 
1~~~~·itH:'E' l ', :\'ationcd H,nd io cor­
J: o l:rltion L td. T'\YO ~·ears S.A. 
J 1Jlectric Suppli es . ·F'our ~·ears 
1111 n\\'n aC'('OUll t. Fi\·e ) ,.ears 

_'\.Z,-ttional Tindio Corp . Pri\·ate 
aclcl r e!-'s: ··seafield Tower,'· 
fl-l Pn eJg·. I>ale and place /D f 
birt.11: 22Hd Aug-u:-:t, 18\l-l. Co p en ­
lul.gen. l)ennlark. Club~: G len­
(' ] g· Ya('ht C1uh. Hecreation :::;: 
T~n11U-: ;111(1 )':?lchtiug. 

Ll NDSAY, D .C .. A.J\l. In"t. , 
R. It:. A u~t.. J)es ig·n Engineer 
.\. IV.A. Rnclio-Eiectric \\"ork " . 
Ashfiel cl. X .S.IY. E clu catecl 
~'~orth Syd ne:"· H igh Scllnol an d 
S.\·dne~· Pnj,·ersit.\·. 2 years 
with St.rnnberg-CarlHon Ltd. 
J oined A.\V .A. , A_ugust., 1fl33. 

LINDSAY, Cieorge \Yi llhun: 
C~l!('(~n~b--1~ 1f1 l\JHnager, In terna­
tional Hndl o ('on1pan)·, C . 'l'.A. 
Duiltlillg·~~. 8lizaheth S treet . 
UrislJane. l~lectri('al engineer 
ll~· ]n·nfe~:-;i (m. Cmn pl eted 
\\~estitl_g·house gT~Hluate student 
<'Ol.tr!-\e:-:. i P Pitt:-;lnn·g· and Xe\Y 
Y nrl..;. F'or ~oJT'._e .\·ear s \Ya~ a 
Sales Eng·i11eer with "\Vesting­
hou:--:P rnternational C'o. in ::\'ew 
York an(l tra\·elled ex t en:;;i\·e])· 
!n /\. nH'l'ica, T<~tn·npe. and the 
F~<t' 1~<1Ht. Returned tn Au.s-
t t·alia in 1 !1:-~n rep1·e~ e nti np: 
An1P:rif'an illt f•l'f':-;ts . including 
l "reid-r:;i:-:n1Hilll <UHl ('. A. Earl 
Ha(lio . .Tnin t~d lntel'llatinnal 
H.ailio in S.\'dJH·.\· earl~· in 1~l::~3. 

LINDSAY, ,J.: ln charg·e Ser­
Yice DL--'Pt. .A.n1alg-:unated ' 'Tire­
leKs ( A/~ i a) Ltd.. Ashfielcl , 
X.S.\\". E:ducated \Yilloug-hb)· 
PulJlie School, Xorth S)·dne)· 
Con1n1ercial and Bo~·~· High 
Schuol~ . S.\·dney rl'echnieal Col­
lege. .Joined A .. \Y.A., 1n~. 

LOGAN, Edgar P. : 1\ianag·ing­
Dir ec·tor. lVfartin de Laun a-)· 
L tcl ., 2~7 -~ Clarence Street, Syd­
ne~·. .Tninefl 1\Iartin de Laullay 
t \Yent:"· .\·eaJ'B agn, ~PlTed in 
11P:lcl office for fi,·e year:-;: trall~­
fC'tTe{l tn :\€'\Yca:-;tle branch at-: 
tnlYellet·: pnnnoted branch 
tnanag·er de\·en )·ear::; ago; ap­
poi nted director four ~·ea1·8 ago. 
Jn .Jul.\·. 1931), \Yas app ointed 
l\Iat:ae:ing· Dil·ectot· a nd Il10Yec1 
to Hearl Office. C h airm an of 
lh<" Xewcastle branch of ERDA 
(ncny clefunct). C'-hainnan of 
first Electrical and RRdio Ex­
hibition in ~e,Ycastle Town 
Hall. C lubs: l_;n ited Senices 
In s titution, ltnperial SerYice 
Club. I.s a ~hdor on acti ,~e list 
Au~IT~tlia n l\filitnry Force~. 

PriYale address: 33 GrosYenor 
n~. ~a cl , Lindfield . Born l\iosinan, 
·)r / l'' fll)o-o 
-\.:o'vETT, Hubert Frank: :.IT. 
ln:; t.R.E.Aust. Dh;trict Super­
intendent " "estern Electric: Co .. 
~'\ u::::t. .Ltd. , I-Iobart , Ta:-;tnania: 
Fir!':'t cla.ss Conunercial Opera­
!ur·s Cer tificate October, 1U2!i. 
.June 24 to Jul y 26, Draftsman , 
E11gin ee n~ ' Branch, P.J\ri.G.'s 
D~pt.. Hobart. Since sound 
t>quiptn en t engineering. Born 
S/10/U105. 

LOVETT, Leonard: Proprietor 
and n1anager Radio and Electric 
D epartm en t , L. Lo,·e( t , 81 
Hathurst Street , H_obart . Ser,·ed 
appren ti ee:-;hip with Hutehiu­
:-;on & Co., HolJart. Printte ad­
dre~~: · '.Uirl.;:royd, ·• .Al exander 
~treet, llol>art . Born l:SV--1. Rec­
rt·ntions: ~L"'enni :-;, fi.:-;hing· , 

M 
McDONALD, Arthur Stephen: 

Chi ef EI1ginee1· and A:-;sistallt 

i\[anaget·. A1nalg-a1nated '\\'ire­
less (A/sia) Ltcl., 47 York St., 
Snlne.•·. M.In ~t.R.E. (A m erica) 
an d l\J.In~t.R. E. (Atist. ) . Coun­
cillor of I.R.E.Au~t . Born Castle 
Donning-ton, no"· S\Yan Hill. 
Yic . Educated at public school 
and :.\l[elbourne 'J'echnical Col­
lege. 

MACDOUGALL, R. K.: :\Ian­
ag-ing· Director .A .. J. Veall Pt)·. 
Ltd., S\Yanston Street, J\Iel­
bounle. Entered elec trical busi­
ness in 1 ~120 . Join ed A. J. Yeall 
a~ t1·a \·ell e t· 1~123. P1·on1oted to 
JJii·ector~hiv 1 D30 . Pnn11oted to 
pr0sen t p oHltion. Decetnb er, 
]! 1:3::1. PriYn.te address: Lang·­
hnnl Pl., Ha"·thor n e East. Rec­
rea tions: Golf, bridge. 

McLEAN, Erie Arch ibald: 
S<tl•·:; ?!Ianage1·, Haclio Depart-

1n ent, S inith Sou~ and l~ee~ 
Ltd., Company a ddre:-5s: 30 - 32 
\Ventworth AYenue, Sydney. 
E:dueated public schools, South 
Australia. Entered Postal De­
partment, 1912. Address: Cam­
bridge Axenu e, '\.,.au cluse. Born 
4/2 /18 97. Recreations : Lite ra­
ture, gardening, tennis. 

MACNEE, Doug·las Hamilton. 
B .Sc. (Eng.), A ssoc. l\Iem. In st. 
of Elec. Eng. 1929, J\ilem. Ins t. 
of Radio Eng. (Aust.) , 1936: 
F r om 1926"1928 in E uropean En­
g· ill eering· Department , Interna-

liunal Standard Electric: Cor­
p oration, London; 19 28-~1 in 
Telephone LaboratOI·.\· of ~an1e 
Con1pan ~·; 1~2H-31, l ntenuttional 
Tele]>hone ancl TelegTa p h J ,nlJ­
oratories, l:l.endon, 1.-onclon: 
l U31-:J l Callender~ CalJle & Co n ­
:-;trnction Co., Lahore, India ; 
J!::J34-3.5, The Gnunophone Co .. 
H ayes, L ondon . Joined the 
Gramophone Co. (Aust.) Sycl­
ne :{ h1 1!:135, \Y'here now in 
('harg·e of the Radio De::;ig·ns 
Depart1nent. Educated Glfu;g·o"· 
1 ~ni\· ersih· . Pri\·ate addreB:-:: 
5S Th e · Asenue, Strathfielrl. 
Born G/ 2./ ' 0:J. 

McPHEE, Stuart l)UJH'Hl l: 
:AI.Tn:..:t.R.~.Au:-;t., ·\\~ orJ..:~ l\Jnu ­
ng·er, Standard Telephone:-; & 
C a!Jks (A/sia) Ltd., 25o Botan)· 
Ron<l, .. AJexaudrin , N.S .\Y. Btn'JJ 
.rlnd educated in l\lelbuurne. 
Burn 1S!HI. 

McQUILLAN, <'e~il Jullll' 
< 'hief Radio Systems .E:ngJneeJ, 
~ tandnrd rrelephones and C';-:tl1les 
(A/~ i a) Ltll., 25S Botany R<l. , 
A.lcxnndria, 1\.~. \\r. B.Sc. ( ~n­
gine.ur i llg·) Honors J.,.oJHlon t~ni­
Yer,it)· . n.r.c. (Diploma uf th e 
"JmpPri~ l l · Coll egt•, Lon<lull). 
.\\.llitworlh Ji}xi h itiull, l\l.l.ILr~. 
( .r\ lll E'J'i cn). Prj Yate adclre~s: 
"' ('hetldington ,' ' Eliz~1l>eth Ua~· 
J{o<_Hl, S)·dll8,\". 1~12:), .ioi n ed 
~landarll T elepllull es & C a bles 
L t d., London. l~t;}:i. Yi:-;ited J~ng·­
lallfl nnd the Co 1J ti ne11 t to stud:-· 
Jatest. tt•chuiqu e and. retui·ned 
t o .A .. ustral i a to l':llTY otil cou­
tract "·Hh Post111aste1' General's 
Departn1ent for the 11H:tnufae -· 
ture, supvl~· and installation of 
:-;eYen new R egional Stations to 
b e erected at Launcesto11, 
~l'o\Yn s , ·ille, Grafton, Sale, Dubbo 
::Hurtna a nd Katanning·. 

MADDERN , C la r ence At·thm·: 
Pro}Jrietor o"'n busine~s Inan u ­
facturing· l(e~·q;tune Radio. \Vi re-
1 e~f; operator , 2n d DiY. Sig·. Co., 
.A.J.F. Emplo.,·ee Adelaide Oh­
:-;en·atory until U122. Radio 
l\Janager, B ullock Cl~· cl e & Radio 
Stores se \·en yearH. Radio 1\Ian ­
a g:er, Harring·ton, Adelaide 
Branch on e year. Pl'i ,·ate ad­
dre Hf': 25 Dixon Street , C lar ­
ence Pnrk. Born 21/3 /1S~I U. Ro~e 
P ark , S.A.. l\iarried. R ecr ea­
tions: Tennis, golf, fishing. 

MAGRATH, James H.· Man­
ager, Radio Departinent , G. P. 
E1u1Jelton & Co., 20S Lonsdale 
Plaee, J\Ielbourne, l'.l. \Yas 
\\'lth l\f.\·er E1nporiurn Radio D e­
part n1ent, and beeo1ne l\lanag-er 
u. M . Radio for t\Yo )·em·s. I\" en t 
to l<Jng·land a nd the Continent 
in 1926. On return forn1ed 
J{egen t. Radio Con1pan.\· nntil 
J n:j.J:, joi 11ecl Tilbur\· & Le\\·i :-: 
l_.ty. lAd., later joining· C. P . 
Embelton & Co. Printte ad ­
(lr e~:-; : Cuo<lall Stree t, Hawthorn , 
\"ie. 

MALONE , J ames J.: :.II.ItJSl. 
H.E.Au:-;t. Chief Inspector 
\ \~ i re.le~!-\ Po~ttnaster-Gen e ral' 8 

l) epartlnent , Treasur~~ Gardens. 
Melbourne. Chairman Melbourne 
DiYision, Institution Radio En-
g·ineers Australia, 1935-6-7. 
Sen·ed as \Virele.ss Officer 
H. . .A . .A.F. in Fran ee. Reer eat ion: 
Golf . 
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MANLEY, Patrick Joseph: 
::\'ianaging Director, Amplion 
(A/sia) Ltd., 66 Clarence St., 
Sydney. Member Institution of 
Radio Eng·ineers, Australia. 
Councillor of United Service 
Institute. Con1111en ced Victorian 
Railways, Telegraph a nd Tele-

JJhon e Di,·ision. 2nc1 L ieut. 
Sig-nal Eng·ineer, 1n2-14. A .I.F. 
Signals 1915-19 , Captain com­
tnancling· Di visional Artillery 
Signa ls. Jn9, M a rine vVir eless 
Officer. At present a ttached 
1s t Ca,·alry Di visional Sig-nals. 
1923, Sales Dep a rtinen t Alnal­
g·amated vVireless. General 
1\.fanager and Director, Amplion 
(Aust ralasia) Ltd., 1927. Form­
eel Speakers (Australasia) Ltd. 
1!130, with pos ition of Managing 
Director. Made car eful study 
of Radio 'M a nufacturing and 
1nerchandis ing- abroad on sever­
al •)ceasions. Private address: 
"A.lt.ona," 15 Princess Avenue, 
Vaucluse. Born Melbourne, 
Vic., 11th September, 189 4. 
lHen1ber T-at ter sall's L egacy 
C lub , Impe rial Service and 
Royal Sydney Yacht Squadron. 
Recreation : Army Signals 
(Major 1st Cav. Signals). 

MARTIN, A lbert F.: B.E.E. 
Radio Reeei\·er Development 
Engineer, A.W.A. Radio-Elec­
tric \1\'ork ~, Ashfield. Entered 
\Vesle;' College, Melbourne, 
1n6, attended University of 
Melbourne , 1920-23. Associated 
\Yith Melbourne Electric Sui>ply 
Co .. 1924, a nd later with vVest­
jng·honse l~lectl'ic ancl Manufac­
turing Co. , Enst Pit tsburg, Pa., 
U.S .A. Join e d A.vV.A. in 1928. 
Born Ballarat, Victoria, 30th 
June, 1902. Recreations: Gar­
dening and s urfing. 

MART IN, Bert.: Proprietor 
D. 1\fartin , VVilson Hou se, Char­
lotte Street, Brisbane. Started 
business with T. H. Martin in 
Jn8 as wholesalers and agents. 
Partnership dissolved 1935, and 
Bert Martin took over the whole 
business on 1/ 1/'36. B usiness 
conducted as general agency 
nncl wholesalers, and B. Martin 
is Factory Representative for 
Stromberg-Carlson (Aust.) Ltd., 
Sydney. Private address: 
Carew S treet, '.roombul, Bris­
hane. Born Walsall, England, 
3/7 11no6. 

MARTIN, Charles I.: Manag­
ing Director, Radio Mainten­
ance Pty. Ltd., Swanston Street, 
Melbourne. Recreations: Golf. 

MART! N, John: Managing 
Director Martin Ltd., 116-118 

, Clarence Street, Sydney. En-
gaged in accountancy as private 
secretary to the late Philip 
Henry Morton (ex M.L.A.) for 
20 years . Formed Rogers Ma­
gestic Ltd. in August, 1934, and 
aequire fl a. c·on1plete inter0st in 
l i,ehruary, 1!1:{5, and ella ng't:· d 
tlw name to John Martin Ltd . 
Private a ddress: Hillcrest Ave., 

MARTIN, J ohn (Cont.) 

Hurstville, N.S. IV. Recreations: 
Tennis and surfing. Born Aug·. 
l~th, 1 88~. 

nual " "Radio Revie'v of Aus­
trali ;;t/ ' "Broadcasting Busi­
ness," 30 Carring·ton Street, 
Sydney. Ron. Gen. Secretary 
Institution of Radio Engineers 
A ustralia, since its inception in 
1932; Ron. Secretary, RIF 

Oct., 1925. Recreation: Golf. 
Private address: 37 Knowle~ 
Avenue, North Bondi, N.S.W. 
Born Bathurst 10/3/1899. 

MONTAGUE, P.: Production 
Supervisor Quantity Production 
Factory, A.v'\T.A. Radio-Electric 
\Vorks. Educated Sydney 'l'ech­
nical College. Joined A.W.A. 
1917. Number of years ·instru-
1nent making, then pro1notecl 
foreman . 

MASHFORD, Rupert Leslie: 
L iv erpool E lectr ic Cable Co. 
Ltd., Sydney. T echn ical, P ub­
licity and Sales. Received early 
traini ng· in Electrical Engineer­
ing under late Professor Ox­
lacle o f Sydney 'l'echnical Col-
1ege' and Federal Electr.ic 
'Vorl..; s, Sydney. Eng·ag·ed In 
electrical a ctiviti es until out­
break of 'var. Served in Sig­
nals. A. I. F. ln 1928 joined the 
Liverpool Electric ,'Cable Co. 
Ltd. 

MASKALL, Donal<l: Manag­
ing Director Paramoun t Radio 
Manufacturing Co. Ltd ., 301 
Castlerea,g·h Street, Sydney. 
F ounded "Paramount Radio 
Mfg. Co." May, 1932. Private 
address: earling-ford. Born 
li> /4/ '11. Recreations: Tennis, 
n1otoring, flying. 

MATHESON, E .: Produetion 
Superintendent, Special Pro­
ducts Section, An1alg-a1nated 
v'\Tireless R adio-Electric Worl<s. 
Educated Sydney High School. 
Took Higher Trades Course, 
Sydney Technical College. JOin­
eel A.vV.A. July, 1918. 

MATTHEWS, Thomas John: 
Manag·er Specialty Dept., Radio 
Hall, DR vicl Jones Ltd., Sydney. 
Supenising Electrical Specialty 

a nd Radio Accel3sories D ivisions. 
Previously N .S.W. Manager 
Firth Bros. Pty. Ltd.; M a nager 
Rrtdio and Television J\ilfrs. Ltd. 
Recreations: Fishing, S'\Vim1ning, 
golf. Born 14/11/1903. 

MlLLINGEN, Arthur Clar­
ence: Managing Director, East­
ern Trading Company Ltd., 470 
E lizabeth Street, Sydney. 

MINGAY, Oswald Francis: 
M .Inst.R.E.Aust., M.Inst.R.E. 
(U.S.A.), . Managing D irector 
A .uRtralian Radio P nbliea tion H 
.Ltd., lVfanag-ing ~clilol' and 
Propl'ietor "Radio Retailer of 
Australia,'' ''Radio 'rracle An-

(Radio Industry F unctions) 
Club of Sydney . Served in Sig­
nals A.I.F. 1915-1919 . Member 
Millions Club, Imperial Service 
Club, Sydney Legacy Club . 
Founded Australian Radio Col­
lege ln30-33. Fou nded Australian 
Radio Publications 1930. Pnvat ~ 
a ddress: 4 Woodside Avenue, 
Linclfielcl, N.S.W. Born 1/ 7 /'95. 

MITCHELL, George W.: 
Manag·er Radio Department, 
1\Iartin de L aunay L td., 287-9 
Clarenee Street, Sydney. Joined 
l\-Iartin de La.unay fifteen years 
ago. Appointed IVIanager of 
Hadio D epartinent, 1931. Gradu­
ate of Marconi School of \ Vire­
less. Private addr ess: 4 Wil­
~on Street, I<ogarah. Born 
Botany, 1/ 4/'06. 

MITCHELL, V. F.: General 
Sales Manager, J. B. Chandler 
& Co .. 43 Adelaide Street, Bris­
bane. · Director 4BC, 4GR, 4MB, 
4RO, 4SB. Clubs: R.A.C.Q., 
Royal Aero C lub. Born Ben­
digo, Vic. 

MENON, Geoffrey John, A .M. 
I.R.E. (America): Airzone Ltd. , 
16 Australia Street, Camper­
down , N .S.vV. Associated with 
radio since inception of broad­
casting·. Eng·ag·ecl in electrical 
eng·ineering till 1926. Radio 
Service Manager, Bennett and 
\ Vood Ltd., 1926 to 1928. En­
gineer, Radio Division Stev<,rart 
\Yarner Corp., Chicago, 1929 to 
1931. Assistant Engineer, Firth 
Bros. Pty. Ltd., fro m 1932 un­
Li l joining Airzone Ltd. in 1934, 
where he now holds the posi­
tion of Chief Radio Engineer. 
E ducated St. Ignatius College, 
Aclelairle, a nd Melbourne Tech­
ni cal College. Private address: 
11 Macartn ey Avenue, Chats­
wood, N.S.W . Born Adelaide, 
1903. 

MEYER, Hendrik, Ing.M.T.S.A. 
(similar to B.Sc.E.) : Philips 
Valve Factory, 100 Mallett St., 
Camperclown, N.S.W. After 
joining Philips became assistant 
to Mr. Van Gessel in the Ex­
perimental Factory. Then went 
to England as Assistant " 'orks 
Manag·er w ith the Mullard 
Radio Valve Co., later trans­
ferred to Australia. Private ad­
dress: 21 Brentwood Avenue, 
Turramurra, N.S.W. Born 
5/8/'07 at Schieclam, Holland. 

McKENNA, George T.: Syd­
ney Sales Rep. 0 . H . O'Brien 
(Sydney), Pitt Street, Sydney, 
N .S.W. Educated Blayney, 
Molong a nd Sydney. Served 
w ith 1st Batt. Pioneers and 
A.S.C. in A .I.F. during Grea t 
\Var. Entered radio and elec-
trical trade 1922 as l!·avellor for 
" 'eldon Electric Supply Co. Ltd. 
Joined 0. H. O'Brien (Sydney) 

MOORE , Eric J . T. : Consult­
ing Radio Engineer. M.Inst. 
R.E.Aust . Educated at Armi ­
dale College and Sydney Hig·h 
School. Qualified Royal Naval 
Exa1nination Electrical Eng·in­
eering, 1917. 1910, 1911, with 
Telefunk en Company, erecting 
station AAA. 1911-14, P.M.G. 

Telephone Department. 1914-16 
Wireless Operator, Austrf\,lian 
Transport; 19l6-19 , Lieutenant 
RO)'al Naval Air Service. 1923-
26, ~Ianager Farmer and Cotn­
Pftll Y Ltd., Radio Section. 192G-
32, Stromberg-Carlson & Com­
pany, Rochester, U.S .A.; 1932, 
D ecember 1934, Chief Engineer 
Stromberg·-Carlson (A/sia) Ltd. 
Jn 1935 establish ed own consult­
ing business. Born 12/ 7 /'94. 

MOORE, Thomas James: Sec­
retary, . Stromberg-Car I s o n 
(A/sia) Ltd., 118 Bourke Roa d, 
A lexandria, N.S.W. A .C.A. 
(Aust.). Member of the Char­
tered Institute of Accountants. 
Has had ten year s as a Public 
Accountant. . Private a ddress : 
14 Mosman Street, Mosman. 
Born Sydney, 29/10/' 03 . 

MOYLE, John Murray : A.Inst. 
R. KAust., Technical Staff, 
" \Vireless Weekly." Private 
a ddress: 882 Pacific Highway, 
Chatswood. Born ·.Feb. 28th, 
1908. Marri ed. Recreations: 
1\!Iotori ng·, a nd operating Ama­
teur Station VK2JU. 

MULHOLLAND, John Leon­
ard: A sst. Manager Atnalgan1at­
ed \V ireless (A/sia) Ltd., Syd­
ney. President Victorian Radio 
Association (1 932-33). M.Inst. 
r~ . l~. (AU Rt. )' \Vit·el flHS . Oll1 C(' J' 

:-.; .s. " J{oo1nha11a," 28th A.ngnst, 
1n1. N.Z. Manager, July, 1915. 

~~.,;, •.... : .. -:::·· .. ::~·· .. · .. ·:· ... ·:·_:·: .... ·. . .;,,. · . .... . •·.'. .. . . . ' .. 
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WHO'S WHO (Continued.) 
~~====== 

MULHOLLAND, J. L. (Cont.) 

Traffic Manag·er, Marine De­
partment, 1920-22. Assistaut 
Manager, A .\V.A. Head Office , 
1922. Melbourue Manager, 1928-
34. Chairman RIF Club, Srtl-
ney, 1937. Private addr.ess: 
"\Vallaroy Road, vVoollahra. 
Born 19/4/'Ul. Hecreatiun~: 
Golf, motoriug, bridg·e. 

N 
NEWMAN, Sydne;' Moreton: 

Raclio Engiueer, Anul.lg·amatecl 
\Vireless (A/sia) Ltd., Sydney. 
M.Inst.R.E. (Aust.). Joined 
A.V1l .A. Engineering and Re­
search Staff, B20. Private ad­
dre~s: 11 Kissing Point Rd., 
Tu1Tan1urra., Syd1iey. Born , 
1898. Recreations: Golf, tennis, 
motor competi lions. 

NICHOLLS, Keith Trewhella: 
Branch Manager of Philips 
Lamps (A/ sia) Ltd. Company 
address: 5~0 Bourke Street, Mel­
bourne. Sales staff of Philips 
Lamps (A/sia) Ltd., Sydney. 
In 1U30 transferred to Philips, 
l\-1elb?llrne, as Sales lVIanager, 
appom ted Manager of that 
Branch in 1932. Private ad­
clress: 29 New Street, Hampton, 
S.7. 

NORVILLE, Charles Henry: 
Late Director and Chief Engin­
eer, Breville Radio Pty. Ltd. 
486 Elizabeth Street, Syciney. 1\I: 

ln~L R.I•;.Aust., A.l.R.E. (Anwr­
iea). T e::;tiug· Eng·incer, X .S.\V. 
H.ail\\'a~·s· Lnbon-ttol'ies, 1922-
19:)1. Raclio Eng·inee r, Philips 
LamJ" ( A / ,ia) Ltd., 1931-32. 
Co-partner Bt·eyi]le Hadio, 1932. 
Hon. 'rn:•asurer Institution of 
H.adio Engineers, Australia. 
Private address: Cottenham 
.A .. ,·e., l~ensington . Born 20th 
February, 1902. (Resigned from 
Bredllc June, '37, and left for 
visit to U.S.A.) 

NEWMAN, S. W. H . : Direc­
tor and \Yorks Manager, The 
Bver ~eady Co (Aust.) Ltd., 
~arco;u·t ~arade, Rosebery, 
N .S.V\. Jomed organisation 
J~l16; appointed present position 
1930. Private address: 19 Tun­
stall Avenue, Kingsford, N.S.W. 
~o_rn 13/7/1900. Recreations : 
Lncket , golf and fishing . 

0 
O'BRIEN, \Villiam J.: Direc;­

tor and Sales Manager 13reville 
Radio Pt)'. Ltd., 486 Eli;mbeth 
Street, Sydney. Cunllnenced 
'tudy of ·wireless at Marconi 
School, Melbourne, in 1918. 
Spent 9 years in America. Sales 

J\laJJ;Ig·t·r for \\ ' hule~clle Hadio 
hou~e:-->._ !let urnpd Au~tl·a.lia., 
192~1 . l\IHll<lg·t->t', Radiu J>epart­
Inent, -Sutton:-; Ltd., :uu] later 
Salet-:; :Manag·er for Tho1n & 
Smith. Commenced above bu~i­
ness in November, 1932. Vice­
President and Councillor of 
Aust. Radio Mfrs. Patents' As­
sociation Ltd. Recreations: 
Golf and swin1111ing. Private 
address: "'ralofa," Ravenswood 
Avenue, Randwicl<. Born 2nd 
August, 1899. 

OPIE, Ernst Jack: Radio 
Manager, Harris, Scarfe Ltd. 
Adelaide. Radio Ma.nager A: 
IV. Dobbie & Co. Ltd. since 
1929. Joined present Company 
in Feb., 1934. Private address : 
Hon1eden, 84 Anzac High·way, 
Everard Park, S.A. Born 
27/12/1908, Adelaide. Married. 
Masonic Club, Tattersall's 
Holdfast Bay Yacht Club. Rec~ 
reations : s"·inuning, tennis and 
cricket. 

OVERDIEP, J . A. : General 
:\Ianag·et· and Director of Philips 

Lmll!IH (,\(sia) Ltd., 69-73 Clar­
enee Street, Sydney. A"ppofnl­
ment made by 1\Ir. A. den Her­
tog, ~Ianaging Director as fron1 
January 1, 1a3G. A>~·arded D.H. 
(Rotterdam). Associated \Yith 
Philips Company for man)· 
years. rr"·o years in Holland 
and CzechosloYakia ; 4 :re.ars in 
British India, Ceylo11, llunna, 
::;iam and Java and Straits 
Setlements. Has been connect­
ed with the Australian organi­
sation of Philips since 1930. 
Private address : "Ashcroft," 
Bogota Avenue, Cremorne. Born 
17/ 10/' 01. 

p 
PARCELL, \V. R. Alla11: :;ales 

Manager, A. J. Veall Pty. Ltd., 
Melbourne. Arrived in Austra­
lia early in 1934 and appointed 
Sales Manag·er Radiokes Ltd. 
After 12 months resigned and 
joined Crown Radio, but very 
shortly was attracted to Vealls 
Pty. Ltd. Prior to coming to 
Australia was Radio Manager 
for F .. J. IV. Fear & Co., Wel­
lmgton, N.Z. 

PARKER, Philip S.: \Yorks 
Manager, Air7.ones (ln1) Ltd., 
Au~tralia ~treet, Canqjerdown 
N.S.\V. Ashfield Technieai 
Hcho9l and priv·ate tutorship. 
Member and Councillor Institu­
tion Radio Enginee'rs, Au st.; 
1\Iember Society Automotive 
Engine·ers, U.~.A. Manufac­
ture of radio 1925-27. Visited 
U.i;.A. aud England and had 
experience in variouti factories 
Jnauufacluring a.utonl.oti ve elec­
tric equitiment and radio ap­
paratus 19.27-28. Joined Philips 
(A/sia) Ltd., Sen·ice Manager 
192S. Appointed Factory Man~ 
ag·er to Philips, laid down new 
plans,. and in charge of all 
manufacturing activities 1930-
:12. J"oined Airzone as '\Yorks 
:Manager, .193.2. Born 22/9/'03. 

PARKINSON, Brnest Collins: 
vVorks Superintendent A.W.A. 
Ltd., Ashfield. Educated Sale 
High School, Saltaire, and Tech­
nical C'?llege1 Bradford, Yorks. 
Apprenticeship J. Parkinson & 
Son, Machine Tool . Makers 
Shipley, York. Joined A .iv.A: 
19?9 as Worl;s Production Sup­
enntendent. Private address: 
12 Coventry Road, Homebush, 
N.S.\V. Born 28/12/1898, Keig·h­
ley, York, Eng. 

PARMITER, Ernest Albert: 
Governing Director, Acorn 
Pressed 1\letal Pty. Ltd., 6G 
Sheppard Street. Chippendale, 
N.S.V\r. .A.rrived in Australia 

J ~I(I(J. Founded 1lresent company 
~eptetuber, 1930. Pri ,-ate ad­
dress: 27 'l'horn Street, Ryde. 
Recreations: Motoring, shooting 
surfing. Born 27/1/1891. 

PATON, Frederick Henry: 
Proprietor Paton Electrical In­
strument Co., 90 Victoria St., 

Ashfi eld. N .S.'W. In 1910 .ioined 
lllaritime \Vir~less Co., Rand­
\\-ich., N.S."\V., and ser,·ed four 

years apprenticeship. At out­
break of war joined Field En­
p;ineers a nd servecl at Ua11ipoli 
and ill F'rauce, being· se\·erel.v 
wounded and eventua.lly in­
valided home in 1917. ' Inter­
ested in radio ex})critnental un­
til taking it up commercially in 
1929, n1aking radio receivers and 
test equipment. Founded pre­
sent company in May, 1935. 
Private address: 90 Victoria St., 
Ashfield. Born at Sydney, 
3/10/1895. Married. Club: . 
Amateur Fisherman' s Associa­
tion. Recreation : Angling. 

PATON, John Alston: Chief 
Engineer, Lek1nek H.adio, 75 
\Villiam Street, Sydney. Pri\·ate 
addr.e~:-:;: 10:1 EHsex Htreet, Ep­
ping. · Recreation:-::: H\Vilntning· 
ancl fishing. Burn l~th Mareli, 
1907. 

PEARCE, l!arry Franlc Pul>-
1icit.\" 1\rlanag·er, Standard Tele­
phone & Cable:; (A/ ~ial Ltd., 
!:l)'(lney. Org·anised Radi•.• De­
Jlarttnent for S.T.C . in 1~12J 
when the Con1pany \Ya::; then 
"\Ve:-:;tern Bleetrie Cu. Ltd. ReC'­
reation: Pi::;hing-. Born l>eeeni ~ 
ber, 18!18. 

PERSSON, 0. : Factory Man­
ager, Ducon Condenser Pty. 
J .td., 73 Bourl<e Street, vVater­
luo, Sydney. 

PERSSON, Andrew Hutlolf: 
A.Inst.R.E. (Aust.). Managing 
Director Dueon Condenser Pty. 

Ltd., and lHanager H. Hecht & 
Co., 73 Bourl'e Street, Water­
loo. Viee-President Radio & 
Telephone Mfrs. Assn. Born 
1sn. 

PETERMAN, \Vi!Jiam Ernest: 
1GO Ed ll'ard Street, Brisbane. 
Conunenced business on own 
account 23 / 7F23. Clubs: ~eat­
tenm. lJ'~. Royal QueenslaJHl 
Yacht~ ClttlJ,. H.oyal QueenslaJHl 
<>olf Club, P~ninsula Golf Club. 
Pri \'ate addn-~s::.:: Ha\Ythurnc 
Road, CnlhJ\\·a.\·'s Hill, Brb;bane. 
JJurn 4/ 10/1Sn, Urisbane. 
. PETERSON, Rupert Clarence: 
])n:ector and Chief ]:!Jno·ineer 
~leltran l~ngineering- rtv0 Ltcl' 
S-10 Scotia Street, Nori:l~ Mel·~ 
bourne. From 1928 to 1929 was 
ass1stant sales eng·ineer with 
\Varburton Franki (Melb.); 
from 1930 to 1936, designer 
Radio Department, Tilbury & 
Lewis Pty. Ltd.; later factory 
1nanag·er, same department· 
Chief Engineer and Designer' 
Transfonner Depart1nent Til~ 
bury & Lewis Pt''· Ltd. Private 
arldress: 88 Egling·ton Street 
l\Joonee Pm1d:-:, 1\felbourne \V 4' 
Born 1\feJl)Ourne, 1910. ' · · 

PHILLIPS, J. D.. Propri e tor 
Cro1Yn Radio Mfg. Co., 51 Mur­
ray Street. Pyrmont. . Private 
address: HThe Garden" Carr 
Street, Coog-ee. Club: RIF. 

PHILLIPS, \Villiam H . C . · 
l\tarine ~uperintenclent. Anlal ­
gamated \Vireless (A/:;ia) Ltd., 
Sydney. M.lnst.R.E. (Aust.). 
Joined A .\V.A. December, 1911. 
Appointed Marine Superintend­
ent, 1924. Private address : 9 
Ocean Street, Kogarah . Born 
Cairns , N.Q. , 12/3/ '9:!. 
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WHO'S WHO-(Continued) RICH, U. (Cont.) Auckland. Hefereed boxing and 
wrestling matches, Sydney and 
N.Z . Born, 22/5/04. 

Arthur .John, T ' \YO years research in radiu 
i\la11ager, Mer- under Prof. Appleton, London 

.DiYi::;ion . Ho,vard University . One year research 
Ltd., Yere Street, Snlney UniYersity. Joined 

Yic. 10 year:; in A.vV.A. 1935. 
PURVES, Bartholome\1·: Man­

PHILLIPS, 
.- -\~HUC . LR.E. 
c!Hl.llUisi ng· 
H;_1diu 1-'ty. 
Hich1nond , 

ager Brisbane Branch Eclipf-:e 
Radio Pty. Ltd., 15G Cre<' k 
S t reet. Brisbane. Joined \V. H. 
Eutrope and Sons, 1\felbourne, 
in 1f12l. Transferred to Radio 

• 

ROSE, Cecil John : Manager, 
Reg. Hose & Co. Ltd., {iS 
Marg·aret Street, Sydney. Mem­
ber Western Suburbs Hartl 
Court Tennis Association. Sales 
~Ianager since inc~ption, 1924. 
Private address: 12 Forest St., 
Haberfield. Born 4/9/1888. Re­
creations: Tennis, cricket, foot­
ball, Inotoring. 

SaleH ~lanager ltl:3.1. Pri ,·ate 
t-1Uc1re:-;:-;: 6 b.,it~ro:-.r Street, Croy­
don . Born 12/4/ 02. Recreations: 

ROSE, Reginald James: Gov­
f"rning Director, Reg. Rose & 
Co. Ltd., Kembla Buildings, 58 
:\Iarg·aret Street, Sydney. Mem­
ber N.S.\Y. Aero Club, Royal 
Automobile Club, Bowral Golf 
Club, National Ice Skating· Club. 
Educated Fort Street High 
Sehool. Joined AmaJg·amated 
\Vireless 1D15. Appointed De­
vartn1ental ~~ranager, 1920. 
Started in business on own ac­
eount 1923 . Born, Decen1ber , 
1897. Recreations: Flying, golf, 
n1otoring, ice skating and gar­
dening. 

HuYal 1-\ .u:-:;tt·alian KaYY as 'Yire ­
le~~ and Aircraft Operator. rr\\"o 
yean; proprietor of own busi­
ne~:-- H t Franlzston. Radio Tech­
Hical H.epresen tati , ·e, Lawrence 
& Han~on (l\If'lb.) . Conunence d 
pre:-:ent co1npan .r and ::;tarted as 
\\·holesalers, Feb. 1!)34. Private 
adcli·e~s : 107 DendY Street, 
?.Iiddle Brighton, Yie. Born 
\\~E'lling·ton. N.Z., 18 / 8/ '08. 

PINKERTON, Harold Rlch­
nrcl: 1Ianaging Director, Sav­
Pr\' ' s Pianos Ltd., 29 Rundle 
Sti·eet, Adelaide, S.A. Also 
)fanag·ing· Director Radio \Vhole­
~alers Ltd., and Ri\~er l\1urray 
Broadcasters Ltd. (5Rl\I) . Dir­
t•etor Hu1ne Broadcasters Ltd. 
(5DX). llas been in music and 
radio husineNs for past 27 years. 
Broaclca.sting· for the past five 
Yearf-'. PriYnte adflress: 159 
Young; Street, Parkside. 

PLOWMAN, Claude: 1\Ianag·­
ing Director Airzone (Ht31) Ltd. 
1 () Australia St., Can1verclown, 
Sqlne,·. Recreation: Yaehting. 

.PLUMMER, DaYid: Designing 
t>ng·ineer aiHl technical adviser 
for A . n . He>eling Ltd., Mel­
houJ·ne. For 5 years '"ith Elec­
tl'ieal ) l~quipn1ent 1\-Ianufacturing 
Co. , \Yhieh later beeame Metro­
politan ·\Ticker!-\. .Joined H . . J. 
ll<Jl!-'t , J·ac.lio eng·ineer:-:, in .June, 
J!12G, a1Hl \\'ent to Healing··s in 
1 !128. Fn til retirement of 1\Ir. 
Ceeil '\Vhite, " ·ns factory 1nan-

POGONOWSKI, l,,uis Ak'­
;11JdeJ': ~tanag·er· Radio and 
YalYe Ueparln1ent, .IJI'itish C~en ­
,.,.al Eleel ric < 'u. r.td.. 1\le l­
bourue. UI::H. :-;ales Prnllwtiou 
Philips Lan1p:-- Lt(l. Avpoi11letl 
·~fai1ager of }'jlee. & . l-=t;Hlio _De­
pul'ltneul. of "\Vm. Adnm~ Ltcl. , 
I!I:H. J~dnl'cl l1..,irth Hnm., .n.ac.Jio 
:-)ale~ 1\ltuwg·t·r. 1!1:;::;. J•rinlte 
:nldr eH~ : 1 Lo,·etl Street. Ha\Y­
thurn, Vic. Horu J?eh. 5th , 1~0G. 
.Lte('reation · Gulf an<.l :-<\Yin1ming·. 

PRINGLE, Allwd, i\I.Jn~t.Rrc. 
.A.ust.., 1!Jngi11eer -in- Charg·e, 
BraYbrook H.adio Centre, 1\iel­
buui·nc·. .Joined A.\V.A. 1919 . 
PriYat.e addresf': 1, Olenroy Rd., 
Ha.wthorn , Yic. Iteereations: 
~futori11g- and golf. Born 1902 
at Clenwntson, Yie. 

PRIOR, Herlwrt: G~110ral 
":\l:uw~:ing· Din-~ctor. A . . T. ·vea.ll 
Pt~·. I ;t d. Left eugi 11 eer' s offiee 
of (~il,. Counc·il to beco1ne ac­
coUI-lta'nt for A. J. ·vea1l. Later 
apJlOinted ~Ianag·er. Tn 1 ~tn ap­
pointed . ::Xfanag·ing Director and 
pre~en t position Deeen1ber, 1!~35. 
RecreationB : Football, tennis 
ancl t!"olf. 

PU.LLEY, 0 . 0 .. n.Sc. , Ph.D .. 
D.E. . A . l\I.I.E. (Au"t.): llesig·n 
Engineer, A ."\V.A. Radio -Ele•> 
tric V\Torks. Ashfielll. Educated 
London and Sydney Universities . 
T'Yo y ears with Standard Tele ­
phones aucl Cables, London . 

t 'urp,>ratiun 1n:J t. Joined Eclipse 
Itadio Ptv. Ltd., Melbourne , 
]!13~. Ope~necl Brisbane brancn 
i11 Septe JnlJei~. 1933. PriYate 
addres s: "Relherway" Hotel , 
North Quay. HrislJane. Born 
3/ 10/lSfJS. Recreations: Tennis 
and S\rin1111ing. 

R 
RALPH, Arthur 1\litchell : G8 

Flinrlers Street, Adelaide; estab­
lished JH26 as n1anufacturers' 
repre:--;entative . PriYate address: 
60 Essex Street, Goodwood, S.A. 
Born Adelaide, 18/ 9/'87. 

RAY, Reginald John: Pro ­
prietor, Standardised Products. 
JI(_I!der of l~lectri.cal E ngirteer­
j H f:· Diplonltl.. Tu·hnir: .J Collt:~£!;8 
education. Apprenticeship with 
Francis Belle Co. Ltd.; Produc­
tion Foretnan to H. R. Ja1nes , 
~ ummer Hill; Production Man­
ag·er to .J an1es ~Ian ufacturing 
Co. Started Standardised Pro­
duels in lG30. Private address: 
14 Hedger AYe., Ashfield. Born 
at Junee (N.S.\V.), February, 
1!10!1. H.eerea.tions: Tennis and 
teehnical research. 

RAZ, Otto: l\.J"annging· Direc­
tor, Dlocll & Gerber Pty. J~td., 
46-·lS York Street. S)·clney. Pri­
Yatc adclre::.:s: 14 Russel A\·euue , 
LilHHielc_l. 

REED, .Jost-'ph (;t·ittith~ 1 i\.1\t. 
1.~;. (Au,t.). 1\LJn,t.H.]•;.An~t.: 
J lt':--ig·JI I<;ng·i llt-_•er, Anwlg·;-l n1ateil 
\\'i1·eles~ (A/~ia) I ;td. TnlllS­
fprred frolll l'l·o[e:-;:-;ioual Di vi­
:--ion, P.l\l.U. Hcvlio Service, lil22. 
(~arried out <-~xperilllt'tltal rat_li() 
tckgT<Iph lr;Jtt:-.:nti:-:::--i(Hl!-' i11 al-5-
soci:.ltii.HJ ·\\"ith ILA.:"J . .ltest•rvn 
ell. i\e\\'C'<Istlt?, in J~ll-1. Visitt•cl 
JiJng·lanc.l 1!135 in Lonneetion 'vith 
larg-e tnulHinittt•r de~igu. R ee­
r<•at.iun~: l\loclel 111nldng- and 
l>l1nt.ogTaph:r. Horn 30th June, 
l~l\7. 

REES, 7\l. \V.: llfanag·iug Dir­
eetor Smith Sons & Rees, :10-32 
\V€mt\\'Orth AYenue, Sydney. 
RoYal Automnhile of Aust. 
c.T.A . Founded o\nl business 
under name of 1\f. \V. Rees Ltd. , 
Hl17. August, 1~20, a fu~ion of 
jntert-st:-:: with S. Sn1ith & Son~ 
(1\J.A.) Lond,m. \\'aH eJCected 
ancl l\lr. nees lJecan1e l\fanag·­
ing· J)jrector of the cornhine<l 
poncern. Private adcls ess : 37 
Bundarra Road, Bellen1e Hill, 
S.\·clne.y. Hecreations: l\Iotoring· 
and g·nlf. 

RICH, <:ordnn: SaleH 1\[auag·t-->r, 
Si1n1-1lex J'roduc-'t:-: Pt~· . Ltd .. 711) 
Paran1atta. H.oaLl. Pete1·sha.nl. 
Offic e 1\Ianag-er, Eiden anll 
Roberts during 1924 - 1929, Radio 
Sales Bebarfalds., S ydney , 19 29-
31. J"uined Simplex Radio · as 

TPnni:-; and inotoring. 
RICHARDS, \Vm. Frazer: 

AmaJg·amated \Vireless (A/sia) 
Ltd. , 47 York Street, Sydney, 
N.S.\V. Commenced with A.vV.A. 
!:leptember, 1919. Engaged in 
Accounts, ·vvorks and Purchase 
Departments until 1927, when 
he was tran:-;ferred to the Sales 
Departlnent. For past se,·en 
)·ears has been associated with 
Radiola Country Sales S ection. 
Private address: 29 Ness Ave., 
Dnl wich Hill. Born 11/ G/1905, 
Cowra, N.S.\V. 

RICHARDSON, Alan Ken-
sington, A.O.C.P., L.O.C.P., 
\V.A.A., A.R.R.L., Managing 
Director of \Vireless and Elec­
trical Services Ltd. , 47 King 
\Villiam Street, Adelaide. 
Manufacturing and Servicing 7 
,·ears. Private address: 11 
South Road, Everard ParlL 
Born Kensington, S . Aust. 
17 /S / 1914. Single. Recreations : 
Flying·. 

RISLEY, Edwin John: Edu­
C"ated Scotch Colleg·e, Adelaide. 
M. lust. R.E. (Aust.). South 
Australian Manager "\Vestern 
Electric Co. ( (Austl) Ltd., 1925-
26. Eng·ineer Broadcast Station 
5DN Adelaide. 1927-29 Marine 
Radio Operatot·. 1929-37 En­
gineer, \Vestern Electric Co. 
(Aust.) Ltd. Private address: 
~ Da)' Rnad, Glenunga, S.A. 
Born No,·en1ber 25. 1906, Sen1a­
phore, S.A. 1\Iarri"ed. 

RITCHIE, T. Ma.lcolm: lVIan­
;Jg;inf!: ]>iree.tot·, Noyes Bros. 
(SydliP)-) Lt.<l. , Vireetor Cromp­
ton J'arkinson Au:-:.lralia Ltd.; 
l)jJ"('ctur C~odfrl'.V .Ltd.: Tlin.::.dor , 
1-l. ~P. <ireg;ory nnd ( 10. Ltd.: 
.l\lt:·ml>et· [n:-;t. li;ng·iueer:--, Aus­
tralia ; v·iee-Pt·eHident Cluuuber 
of 1\lanuf<-tcturers. N.~.\V. ; 
1\fellJlH•J' nf Cnune.il 1\1Pta.J rrnules 
1~1 -nplo.\·ces· A:-:::-;o("iatiun, ·N.s.·w.: 
l\ten1 h(' t" J!~leetrit:i t.\' Advi~ory 
{ 'nn1ntittt·e to the Guvennnent 
of 1'\.S.\\'. 

ROBERTSON, :John Ro~"' Tll­
tPl"llntiunal .Radic., Co. T_JtU ., 403 
Bourke Street, 1\[elbourne. :E:du­
catecl at Seotch College, W.A. 
On leaxing· cnllf'ge joined Ford 
Motor Co. of America when 
they fin-:t cnn11nenced operations 
jn Australia. Resig-ned fron1 
]1""'ord ro. ancl .ioine<.l Kol~rnos 
ln<". wlwn they first ~tHrte<l fac­
tor~v in S.\·dne_\·, as interstate 
repl'(':::iE'lltatiYe. rJ..,hPll joined 
Ne"' S~·s te.nl Telephones on 
household refrigeration and 
"·nshing· nutchine:-;. Frotn there 
went to \V.A. a~ Sales 1\Ianag-er 
fo1· B1:-H:.lnnan & Law TJtd. , 
handling- nHlio, . refrigerator~. 
"·a~hing· lll;JI'hillCR, nnd vaenun1 
(·lpan e rs. ·\\-hile lhl're , :u·eepted 
1Jll~itiun with [nternatiunal 
Rallio C'(_l , Ltd. 1 ~;ydney , Played 
Australian rules football \Y.A . 
and S .A .. Rugby U nion in N.Z. 
fur Culleg e R i fl es Foutball C lub, 

ROWE, Harry Edwin, A.F.I.A. : 
Amalgamated \Vireless ·(A/ sia) 
Ltd., 167 Queen .Street, Mel­
bourne, Vic. Diploma Com­
merc e (Melb. Uni.) . Educated 
at Shepparton High School and 
at Melbourne University. Join­
ed staff of A.\V.A. in 1927. Ap­
pointed a s Melbourne Account­
ant in 1928, which position is 
still held. Private address : 83 
'_roorak Road, Ha,vthorn East, 
E.3., Vic . Born Kalgoorlie 
14/10/ '01. 

s 
SALMON, Clifford Grist : 

Sales ~Ianager and Director In­
ternational Radio Con1pany 
Ltd., 254 Castlereagh Street, 
Sydnejr. Extensive organising 
experience 1nerchandising elec­
trical specialties in Australia 
and New Zealand. Became as­
sociated with International 
Radio Company Ltd., in 1934. 
Previously Sales Manager of 
New Systems Telephones Pty. 
Ltd. , Sydney, and Sales Organ­
iser, A. & T . Burt Ltd., of 
Kew Zealand. Educated, Fort 
Street High School, Sydney. 
Private address: "Glendaruel," 
Findlay Avenue, Roseville. 

SALMON, Stanley John: Man­
ag-er and Director, La\vrence 
& Hanson Ji]lec . Pty. Ltd., 172-G 
\Villiam Street, Melbour11c. 
Cluhs: ]<;lee .. Federation , Rotary 
( ~Jub, Yarra. ·Yarra. Uo1f Club. 
PI"iv;_lte addre:-::-;: IHeasnm," f'ar ­
li<lJllt'tll "Pla.ct•, ·Melbourue. 

SCHLIESMAN, George : 
Director and Chief Radio ]Jn­
g-ineer Jl;.N.M. Co. Ltd. In radio 
:--inf'C :1!11:L ;Joiuetl :-;taff J.iJlee­
tri<"ity l\Ider Mfg·. Co. Ltd., ht 
1922. Private address: 91 
Arthu1· !:ltree.t, Moore Parle 
llorn ll;.J/85. Recreations: l~ish­
illh", n1utoring- and JiJ.S.M·. 

SCOTT, Alle.n \Vilson : M. 
lnst. RE. Aust. Chief Engi­
neer, Stron1berg-Carlson A/sia 
Ltd., S)'dney. Graduated Syd­
ney Technical High School and 
Sydne'' 'l' echnical College. Dip­
loma of Sydney Technical Col­
leg·e, Jl11ectrical Jflngin eering. 
Appointed Chief EugineCI·, 
Strotnberg-Carlson A/sia Ltd. , 
1 !J3·1. ~~Ielnber JDxa1nination 
Hoard T.R.E. Aust. Born 
17 / 11 / l~Ou. 

SCOTT, Harry Edwrcrd: Sec­
rptary Philips Lamps (A/sial 
Ltd., G9-7:l Clarenee Street, 
Hy(.ln e y. liJcln<_·.nte d at Laliu1er 
School, Lon<.lon. War f:H:'.rviet-~ 
froni 191-1-1918 . Ga.llipoli. ~\lth 
Div. . Prane e, 56th, G8tl1 aud 
47th Divisions; a,.,hieved the 
rank of Captain. .Pr1~viou s com­
m ercial actiYiti es e mbraced 
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banking in London and Africa, 
and auditing in London. Joined 
Philips La1nps in Noven1ber, 
1927. Private address : 15 East­
ern Road, Turran1urra. Born 
London, 17/1/189 9. Recreations: 
Golf, tennis, billiards. 

nical College. Joined A.\V.A. 
J !J25. Holds Eleetrical l!Jng·in­
eel'i ng; Diplon1a S:ydney 'Tech­
Ilical College, Jun. Institute of 
Eru:dneers. 

s ·IMPSON, Walter G.: Radio 
Sales l\Ianager, "His Master's 
Voice" Radio, Columbia Grapho­
phone Co. Ltd., Homebush, 

SEABRIDGE , Ernest E · N.S .\V. Entered music busi-
Radio l\Janager, A . H. Gibson n es!':) in 1919 'vith Nicholson's 
(Elec.) Pty. Llcl., Melbourne. Ltd. , Perth. Manager Gramo­
li'ormerly with Noyes Bros. phone Department for 8 years, 
(Melb.) Ltd., for 4 years, and then joined Columbia Grapho­
in business on his own account phone (A/sia) Ltd. as Sales 
for 3 years. Joined present firm Mana.ger. Held that position for 
at inception of radio depart- 7 years until the advent of 
n1ent. Private address: Booran "I-I.n1.V." radio, ·when trans­
Road, Caulfielcl. ferrecl to that eli vision as Radio 

SEARSON: Edward M . : Sal-os 
Manag·er, Phi lco Radio and 
Television Corp. (Aust.) Pty. 
Ltd., Joynton Avenue, \Vaterloo. 
Has been associated with radio 
industry for 1nany years, having 
lJeen connected 'vith Bergin 
Electric Co., Harringtons Ltd., 
and for several years past was 
Sales Manag·er for Radio Indus­
tries Ltd. Appointed to present 
position, lVIarch, 1937. 

SEARLE, Geoff. D.: Manag­
ing Director Regent Radio Pty. 
Ltd., 288 Burke Road, Camber­
\Vell, E.6 ., Vic. Experilnental 
engineer "'ith Radiovision 
(Aust. ) Ltd. in connection with 
picture transzni ssion and radio. 
Joined Regent Radio, April, 
1934. Became Managing Director 
November 20, 1934. Private ad­
dress: 22 Bradford Avenue, Kew, 
' ric.. Recreation: l\fotoring. 
Born 22/8/'10. 

SHARPE, H . R.: Sales Repre­
Rentative, A1nalgan1ated \.Vire­
less Valve Co. Ltd., 47 York 
Street, Sydney, N .S.W. Joined 
Marconi Co. London, 1916; 
A.vV.A., 1926; A.W. Valve Co., 
1932. Committeeman Sales and 
Business Manag·e1nent Associa­
tion, Sydney. Recreations: 
Motoring-, tennis, s"·in1n1ing. 

SHARPE, Hiram T . : Set 
llfanager, Edgar V. Hudson Pty. 
Ltd., 284-6 Edward Street, Bris­
bane. 'l.,in1ber interests and 
n1otor salesn1an for several 
years. entered Radio as Mana­
g·er of Radio Departn1ent , G . J. 
Grice Ltd. 1931. Joined Edgar 
V. Hudson Pty. Ltd. as Country 
Representative 1933. Privat'e 
address: Ellimatta Drive, Ash­
gTove. Born Allora, 1906. 

SHUTTLEWORTH , Alfred E.: 
Lawrence & Hanson Elec. Ptv. 
Ltd., 172-6 \Villiam Street, Me.l­
bourne. Joined present Conl­
pany 1920, ancl has been in all 
departments. Now in charge of 
Radio Department. Club: Ros­
trum. Recreation: Tennis. Pri­
vate address: 292 Mt. Albert 
Road, Surre~' Hills, Victoria. 
Born 6/10/1906. • 

SIMPSON, .T.: 'Pt'8ll~ltlitt0r 
'rest RoC111l, A.\V.A. "Ltd., A:-:h­
fielcl. Educated Sydney Tech-

Sales Manag·er. Married. Priv­
ate address: "Bu rnside," O'Sul­
livan Road, Woollahra. FM 2278 . 
Born 1901. Recreation : Golf. 

SLADE, Charles William: Sole 
owner of Slade's Radio and 
Slade's Precision Test Equip­
n1ent, Lang- Street, Croydon, 
N.s.w-. Born Birn1ing·han1, 
Eng., 22/5/1893. Joined Royal 
Navy as Wireless Boy in Feb-

ruary, 1909. Served in H.M.S. 
"Powerful" as leading· tele­
graphist in 1912. Throughout 
the War served in H.M. Sub­
marines wi th Capt. Boyle, V.C. 
Left Royal Navy with rank of 
Petty Office Telegraphist in 
Septen1b er, 1922, after serving· 3 
,·ears in Australia on H.M.A. 
Submarine J7. Returned to 
Australia Hl23. Radio Engineer 
to W. B . \Viles, 1924. 'l'wo 
:--·ears Technical Ecli tor "\Vire­
le"s \Veekly" and "Daily Tele­
g raph Radio Supplement," 1925-
2(1. Connnen ced business at 
Slade's Radio at end of 1926. 
1!131 con1n1enced Inanufacturing 
Precision ~rest Equipn1ent. May 
1935 world tour to study latest 
test equip1nen t and teleYision. 

SMALL, Henry Giles: 
A.S.T.C. , A.M.I.E.A., Lie. 
S.E.C., Vic. , Managing Director, 
Henry G. Small & Co., Airdok 
Radio Valve Co. Pty. Ltd. 
Trained at \Vest Australian 
School of Mines , Kalgoorlie, 
Munieipal & Light Station, Kal­
g-oorlie, Elec. Lig·ht & Po\YAr 
Co., l\felbourun lDl~c. Supp1_,. 
Co., 1\Ietro Vicl«~r:::, Britis l1 111 -
sulated & Shellly Cells. Vic-

torian Hailways. Private ad­
dress: 1G Rathnines Road, Aub­
urn, v·ictoria. Date and place 
of birth: Kalgoorlie, W.A. 
Single. Clubs: C.T.A. and City 
and (h·erseas Club, 1VIelbourne. 
Recreations: Swin1n1ing, tennis, 
golf, shooting·, n1otoring-. 

SMITH , F. Langford, B.Sc., 
B.E. (First Class Honours) , 
A.M.I.E. (Aust.), A.M.I.E.E. 

(London), M. Inst. R.E. (Aust.), 
Member I.R.K (U.S .A.), Char­
tered Electrical Engineer, Lon­
don . Developinent Eng·ineer 
and lJnifiecl Sales Engineering 
Service, An1alg·a1natecl VVireless 
Valve Co. Ltd., Sydney. 1928-
1929 Metropolitan Vickers, 
l\1anchester, England. 1929-
Ul32 Cosm os Lamp \Vorks Eng­
land (Factory Engineer and De­
Yelopn1ent Eng·ineer for v·alves). 
. Joined A.\V. Valve Co., 1932. 
Visited U.S.A. and Canada, 
1934-35. 

SMITH , G. \V.: Engineer-in­
Charg-e, Drawing- Office, A.\V.A. 
L td., 47 York Street, Sydney. 
Educated at Fort Street High 
School. Joined A.W.A. Aug-ust, 
1927. Holds Diplomas in Elec­
trical and Mechanical Engineer­
ing- at Sydney Technical C..2.!!.ege. 

SMITH, Harvey Lyon: Air­
zone Ltd., 414 Bourke Street, 
Melbourne, Vic. Metropolitan 
Radio Representative A.G.E. 
Sydney, 1928-29; then trans­
ferred to Perth to manag·e At­
l<ins (W.A.) Ltd., Radio De­
partment. Joined Airzone (W.A.) 
Ltd. , in Perth in 1934 as Sales 
Manager and transferred to 
Melbourne branch February, 
J !J35. Private address: 11 
Queen's Road, Melbourne, S.C.2, 
Vic. Born Sydney. 

SMITH, John Edwin: Thom 
and Smith Ltd. (Tasma), 29-39 
Botany Road, Mascot, 1912-16, 
1924-29, foren1an toolroon1, 
Stromberg-Carlson (Sydney), 

17/12/ 29, founded Thom & Smith 
\\'ith 1Vfr. Frefl 'l'horn. Pri\'atf' nfl ­
dn·~~ : U~ Boyle Stret:l, 1\Janly. 
t;luh: 'rn.tt er srdb:L llecrea t iu11S: 
Golf, fishing· and surfing. 

SMITH, Hoy Viel.or Towns­
end: General lHanag·er, Sydney 
braneh, Eclipse Radio Pty Ltd., 
137 Clarence Street, S y dney. 
Bom 3/4/1804. Private ad­
dres~;: "G wydet· Court," 2i.:l5 
Raglan Street, Bahnoral, N.S.W. 
H.ecreations: ,.-rennis, bridg·e, 
literature. 

SOLOMONS, Leopold M.: 
N .S.vV. representative for Radio 
Corporation Pty. Ltd. Joined 
present firm 1927. Born 
2/11/03. Recreations: Tennis, 
golf and fishing. 

SOUTHEY, Reginald V . : M . 
Inst. R.E. Aust.: Radio and Re­
cording Eng-ineer, Columbia 
Graphophone A ust. Ltd., Home­
bush. 1910-1923 with General 
Electric Company of London. 
1323 to date with Columbia 
Graphophone Co., London and 
Sydney. Also with Standard 
Telephones, London and Bell 
Telephones Labs., New York. 
Educated Alleyn's College, Dul­
wich, London. Born 4/8/1903. 

SOUTHWELL, Clifford Lind­
say: Radio lVIanager-:' Radio 
Dept. Associated Genere,l Elec­
tric Indul:itri es Ltd ., tJ3 Clarence 
Str eet, Sydney. Member Unitell 
f'en•ic e Institute. Private ad­
dress: 21 Narcoma Road, North­
bridge. Served with A.I.F. in 
·Pa lestine. Recreations: l\!Iilitary 
activities: Captain-Signals. Born 
1897 . 

SPENCER, Thomas: Studio 
Manager, 2CH. Joi ned A.W.A. 
Coastal Radio Service, Mel­
bourne Accounts Section, 1927 . 
Later in year appointed Beam 
Traffic Accountant, Melbourne 
offic e. Transferred in 1936 to 
2CH Broadcasting Station. Priv­
ate address: Chatswood. Born 
1/5/1893, at Ayrshire, Scotland. 

STEPHEN, Alexander Ernest: 
Manager Radio vVholesalers 
Ltd., James Place, Adelaide. 
Left Public Accountant's Office 
to join Harrington's Ltd., Ade­
laide, 1926, as Radio Salesman, 
and later as Country Represen­
tative. Joined Savery's Pianos 
Ltd., 1933, as Country Radio 
Sales Manager and present 
position. Private address: 2 
Sixth Avenue, Helmsdale, S.A. 
Born: Adelaide, 15th January, 
1910. Married. Recreations : 
Tennis, lacrosse, badn1inton. 

STEVENSON, Keith: Mel­
bourne Manager, Eastern 'J'rad­
ing- Co. Ltd., Peacock House, 
Bourke Street. Melbourne. Has 
been identified with firm for 
n1any :rears in various capaci­
ties. Appointed Melbourne 
Nlanager 'vhen radio section was 
developed. 

STEWART, W. A.: Manager, 
Philips Raclioplayer Factory, 10 
Dowling· Street, \Voolloomooloo . 

Educated at Randwick High 
~chnol. ~tnrtt•<l <n il i11 .iuurn;ll­
i:·d_iL' \\"ul'i\ , IJLtl .i1tilled nu]iu i11 
1~1~] . After wor·king- with \Vi t· e­
less Supplies Ltcl., became radio 
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parts in1porter on own account. 
Joined Miss F. V. Wallace. In 
1929 joined \Vestern Electric as 
Sound Engineer. Joined Zenith 
Radio in 1932, finally attaining 
the position of Manager. First 
became associated with Philips 
Lamps (A/sia) Ltd., in 1935, 
commencing as Sydney Rep. for 
Phil ips Valves and Radioplayers. 
\Vas appointed present position 
when Raclioplayer Factory open­
eel in 1936. Born Sydney 
26/ll/OG. Recreations : Golf a nd 
fishing. 

STOKES, Robert Keith : Man­
ag·ing Director, Radiokes Ltd., 
formerly Metropolitan Electric 

---~ 
Co. Ltd., George and Cleveland 
Streets, Redfern . Established 
in 1923. ·visited overseas dur­
ing· 1935. Recreations: Golf 
and surfing. Born 1893. 

STRANGMAN, Vir. J.: Strang·­
man Bros. Radio, 270 Pacific 
If.ig·hv;·ay, Cro,v's Nest. Con1-
mencec1 radio business in 1924 at 

present address in partnership 
with brother, R. C. Rtrang·man. 
Private address: Lane Cove. 
Hobby: Motoring·. 

STROUD, Stanley Price: Man­
ag·er Ohmegga Resistors (Aust.) 
Pty. Ltd., also Secretary and 
Sales Manager Southern Cross 
Electric Lamps Manufacturing 
Pty. Ltd. 1925-33 Director 
Langford Picldes Co. Pty. Ltd. 
1933-35 Sales Manager B.R. 
(Radio) Ltd. 1935-36 as above 
(Resistor Lamps) . Private ad­
dress: 125 Disraeli Street, Kew. 
Date and place of birth: South­
a ll, Micl<llesex, England, 24/10/­
l !lOl. Married with son and 
daughter. Recreations : Soccer 
and tennis. 

SUTHERLAND, A . P . : Pro­
prietor A. P . Sutherland, Maffra 
Street, South Melbourne, Vic. 
Has been in business for 30 odd 
years and is ·widely lcnown in 
the electric and motor trades. 
Private address: 39 Black Street, 
North Brighton, Vic. X 3576. 

SWEENEY, Walter: Director 
Essanay Pty. ·Ltd., Melbourne, 
l\LI.R.E., U.S.A. Engineer Mar­
coni Co., 1907-1912. Wireless 
Inspector P.M.G.'s Dept., 1912-
1916. Formed Essanay, 1928. 
Born January, 1887. 

SYKES, Robert: Chief Engi­
neer Eclipse Radio Pty. Ltd. 
Private address: 271 Jasper 
Road, McKinnon. Born 8/3/-
1902. 

SUTHERLAND, Douglas Mac­
nicol: Amalgamated vVireless 
(Aust.) Ltd., Research Labora­
tories, Ashfield, N.S.W. B.Sc. 
in Physies, Melbourne, 1931. 
Two years research in Physics, 
Melbm>rne, 1932-3. Staff of 
Geelong Gramn1ar School, Vic., 
1934. Joined Research Labora­
tories, A .\V.A., 1935. In charge 
Measurements Section of A.W.A. 
Research Laboratories, 1937. 
C lub: Royal Sydney Golf. Born 
13/1/1911, \Veclderburn, Vic. 

SWIFT, Clifford: Sales Man­
ager, "Widdis Diamond Dry Cells 
Park and Wells SEreet, South 
M elbourne. 1al6-23, Officer, 
British Colonial Civil Ser\·ice, 
J1ritish Solomon Islands. 1924-
G, own business. 1927-30, 1\'Ian­
ager for Victoria, South Aus­
tralia, \Vest Australia. and '.ras­
mania, Ellis & Co. (Au st.) Ltd. 
"Columbia Batteries. " Has held 
pt·esent 110sition for 11ast seYen 
years. Club : C.'r .A. Private 
address: 31 New Street, Brigh­
ton Beach, Yic. 

T 
TAIT, John Mitchell: Direc­

tor, Sterling Radio Ltd., 27 
Abercrombie Street, Sydney. 
Formed present Company with 

co-Director Buchanan. 11/5/ 34. 
Formerly with British General 
l~l ectric Co. Ltd. for 14 years 
visited Eng-land on behalf of 
B.G.E., 1925. Appointed Mana­
ger, Radio and ,.-.relephone De­
partment. B.G.I<J. ln3l. Born 
11/12/1899. 

TAYLOR, John Peebles: Sales 
M.anager, Con1mon,:vealth 
Moulding- Company Ltd., 242 

Princes Highway, Arncliffe, 
N.S."r· Served in A .I.F. En­
gaged in radio service 1922. 
Private address: 7 Poate Road, 
Centennial Park, Sydney, 
N.S.W. (Major, Army Signals). 
Born, 1885. Recreations: Ten­
nis and surfing. 

THOM, l<'rederiek \Villiam 
Parl..:es: Partner 'rhon1 & Sn1ith 
Ltd. (Tasma), 29-39 Botany 
Road, Mascot. Mem. Inst. 
R.E. (Aust.), M . Inst. R.E. 

(U.S.A.). Councillor Institution 
Radio Engineers, Australia·. 
l 925-1fl29 , Production and Radio 
Eng·ineer Stromberg-Carlson 

TREE, Ernest E.: A.M. Inst. 
R.E. (Aust.) and Member Syd­
nev Division Committee I.R.E. 
Proprietor, Tree Radio-Electric 
Co ., 128 vVilloug·hby Road, 
Crow's Nest, N .S.W. Captain 
Singer Car Club, N.S.W. Pre­
sident Radio Retailers' Associa­
tion of N.S.\V. Associate of 
Illtuninating Engineering So­
ciety. Born, 1904. 

TISBURY, Frederick H. : 
Publicity Manager, The Ever­
Ready Co. (Aust.) Ltd., Mar-

( Aust.) Ltd., 17/12/29, founded shall Street, Sydney. Private 
with Mt·. J . E. Smith, the firm address: 34 Beaumont St., Rose­
Them & Smith. Club: Tatter- ben•. Born 25/12/1895. Re­
sall's. Recreations: Golf, surf- creation s: Tennis and n1otoring. 
ing, fishing. Born 11/7/1904. 

TOPP, George Forbes: Man­
THOMAS, Alfred: Manager ager Radio Section, Noyes Bros. 

for Philips Lamps (A/sia) Ltd., (Ryclney) Ltd. Educated Peter­
Aclelaicle Branch. G .E.C. Eng-

Janel before and after war, three 
years Ireland wholesale radio 
early clays. Came to Australia 
1935, joined Siemen's, then Am­
plion-Philips 7th year. Private 
address : Glenburnie Avenue, 
Mitchem, Adelaide, S.A. Born 
Manchester, England, 3/12/82. 
Married. Recreations : Swim­
n1ing·, gardening, chess. 

THOMAS, Captain Herbert: 
27th Battalion A.M.F. Manag­
er Electrical & Radio Depts. , 
Coltom Palmer & Preston Ltd., 
Currie Street, Adelaide. In­
augurated Radio & J!:lec. Depts., 
Harris Scarfe & Sandover Ltd., 
Perth, \V.A. Operated ama­
teur station 6DY, W . A. Manu­
factured first Console Receiver 
in \V.A. Relinquished above to 
take similar position with Col­
ton, Palmer & Preston, of Ade­
laide, 9 years Manager, Elec­
trical & Radio Dept., Colton, 
Palmer & Preston Ltd. Mar­
ried. Clubs: Naval and Mili­
tary Club. Recreations : Tennis. 

TRACKSON, Philange S. : 
1\.'fanaging Director, •rrackson 
Bros. Ltd., 157-159 Elizabeth 
St., Brisbane. Assoc. M.I.E.E., 
London. Private address: "Nor­
vie," 102 Racecourse Road, 
Ascot, Brisbane. 

sham Inter. Hig-h School and 
Sydney Technical Colleg-e . Re ­
creation: Cricket. Private ad­
dress : 24 Narooma Rd. , North­
bridg-e. 

TRENAM, Harold C.: Manag·­
ing Director, Standard Tele­
phones and Cables (A/sia) Ltd., 
258 Botany Road, Alexandria, 
N.S.V\'. Educated Manchester 
Technical Colleg-e, M. Inst. R.E. 
(Aust.). Qualified City and 
Guilds, London. Up to 1906, 
Engineer British · Post Office. 
To 1926 Superintendent of In ­
stallations, vVestern Electric 
Co. Ltd. 1925-28, General Sales 
Manager, Western Electric Co. 
Ltd. 1928-30, Deputy Manager, 
Standard Telephones and Cables 
Ltd., London. To 1932, Manag­
ing Director Creed and Co. Ltd. 
,.-.relegraph Eng·ineers, London. 
Director Standard Telephones 
and Cables Ltd. , London. Direc­
tor International Telephone and 
Telegraph Co. Ltd., 1933, came 
to Australia in present position . 

T U IT, Percy George : Chair­
man of Directors of Kreisler 
(A/sia) Ltd., Myrtle Street, 
Chippendale, N.S.vV. Member 
of Millions Club and City Tat­
tersall's Club. Born, 1896. Re­
constructed the old Kriesler 
Radio Co. in October, 1933. 
Home address: Latimer Road, 
Bellevue Hill. 

, ~;iiii:;;'~~:;i,; .... :.:::.:".': ::~ ... -::.: ::.· .. :·:·:: ·.: :'.': . . ·. . ' .. : .. ;.,,. :.: .... : .. _, ... : .. : .. ·:·.-... . · : .. . . . ... . . . . . .. ... . . . . 
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TYLER, C. F.: In eharg·e of 

:-;alt<S vrornntion n.ntl dealer \\Tel­
fare of the Uranto}Jhulle Cu. 
Ltd., 2 Parn-unatta Road, Holne­
hur--h. 3 years "\Vith the f1 I'HHlO­
}JhOll8 Co. in Bng-lanll. 7 years 
in Australia.. · 

TYLER, Herbert Murray: 
Sales Eng·ineer, Strotnberg·­
Cnrlson (Au st.) Ltd. l\L In st. 

11.K (Au~L) Diploma 'l'rrt<l0 
t "f"J'tiftcnte, \V . I. A. Eclneatecl al 
'l'l•ehnical I-fig-h Sehool. Her ­
Vi('e JiJ11g·ineer Anthon~·: Horcl­
flern's nHtnY yean~. Pri \'a.te arl­
clt·ess: Rosedale Road, Gordon. 
Born, 18/4/06. 

TYRELL, Charles \V., l\1 . 
In st. R.E. (Aust.) : Technical 

Superintendent Philips Lamps 
(A/ sia) Ltd., Sydney. Council­
lor I.R.E. (Aust.) . Joined 
Philips 1930. Private address: 
"Mentone," Beach Street, Coo­
gee. Born, 8/11/05. Ca11tain 
2nd DiviBion::.l SignalB. 

v 
VAN GESSEL, Karell\Iarinus: 

Philips Lamps (A/sia) Ltd., 
Valve Faetory, 100 Mallet St., 
Camperdown, N.S.\V. Has had 
18 years' experience in valve 
n1aldng- in Philips Cotnpany, 
Holland. Fqur trips to U.S.A. 
to study manufacture of Ameri­
can types, glass and metal. Has 
had experience in condenser 
making and neon lamps. Priv­
ate address: "Villa Maria," 
Yosefa Avenue, \Varrawee, 
N.S.\V. Born 4/1/1901, Herto­
genbroch, Holland. 

VARDON, .Joseph Edwin: 
Sales Manager Bland Radio, 
Adelaide. Sales Staff D. & W. 
Murray Ltd., A. G. Healing 
Ltd., Duncan & Co. Council 
V\T.I.A., 1n24-1930. Treasurer 
\V.I.A., 1926-1930. Private ad­
dresR: R Alma Road, Fullarton. 

· Married. Born Unley, 30/4/05. 
Adelaide Rowing Club. Recrea­
tions: Rowing and tennis. 

VAUGHAN, C. H. : General 
Manager, Fox & MacGilJ,·ctHldv 
Ltd., 57 York Street, Sydne,:, 
:\f.S.\V. Private addreRR: New­
l)·n. Nkhol Parade, Strathfiel<l. 
:\f.S.\V. Born S;·dney 2fi / ll/l9ll. 

VAUGHAN, . Clil'fonl \Valter: 
l;.,aetory ~Iana,g-e- r, Eastern ~eracl­
ing Co. J...td. Jnine(l O'DulllH?· ll, 
Uriffin &. Co., ]!1~1. appre11ticetl 
as eleetrical fitter in 1922, rrech­
llieal retn~esentatiYe fron1 J!l27 
to 1!128, asr-;istant to Works 
Manager, 192S till 1n0, trans­
fen·ecl to Don Electrical Co. in 
J930 as ~'lanager. Joined E.T.C. 
.July, ln4; visited U.S.A. on 
business during :1936. Private 
address: 182 Queen Street, Ash· 
fi e ld. Born 21/7/'07. Recrea­
tion~: r.rennis and billiards. 

VEALL, Arthur J. Governing 
Director, A . .J. Veall and Co., 
Swanston Street, l\Ielbour·ne. 
Entered retail electrical busi­
ness in Chapel Street, Prahran, 
opening business in city, l!l2iL 
Jn 1928 boug·ht Robotham's radio 
ln1siness and inaugurn.tecl lHlrely 
cash trading basiH. :\f"rnv owns 
five retail houRe~. Recreatiml:-;: 
H.Rf'ing· ancl f.:hooting·. 

w 
WADHAM, Kl~vin: Ralt•f.> 1\fnll ~ 

n::.~: e t• - Nat it'lllal Had in ('nrporn­
tinn Lt1l., rt~; Pirie Rtroet, A_dc·­
laicle. 1\femhel· \V.T.A., 
VI'0::5K,V. Civil St"rvice (three 
years). Production clepart1nPnt 
Paroso Ltd., radio Inanufae­
turers and dealers, Adelaicl.,. 
Joined A. G. Healing Ltd., Ade­
laide, March, 1927, l\Ianag·er 
Radio Dept. Born October, 1904. 

WALKER, Maxwell Alle n 
Georg·e: Joint l\Ianaging Direc­
tor, International Resistance 
Co. A/sia Ltd:, 55 Addison Road, 
:\[arrieln-ille. 

WALKER, Ross M.: Managt'r 
Radio and Refrigeration Dept., 

A. G. H ealing Ltd., Melbourne. 
Started in radio department of 
Brown's Motors, Geelong . .Joined 
A. G. Healing 1D24. Appointed 
present position 1929 . Private 
address: 10 Fairmont Avenue, 
Ca1nber"rell, E7, Vic . Recrea­
tions: Speed boating, gardening. 
pedigTee dog-breeding· and 
showing. 5/10/09. 

WALTER, Reg·inald P.: Man­
aging Director, the Ever-Ready 
Co. (Australia) Lt<'L Arrived 

in Australia from head oflice, 
London, in 1930, to re-org·anise 
l.lotlt the factory and sales end of 
the business. Private addre~::-;: 
1S vane~~ Avenue, \ Tauclust•. 
H.e(TPation:-;: Fishing-, riding, 
erieket. 

WALTERS, Gerald, l\L Inst. 
R.lD .. A .. ust.: Officet· in charg·e 
Thursday Island Radio Station. 
Joined l\Iarconi Co., Liverpool, 
Eng·Ia.nd, in August, 1906. Janu­
ary, 1913, resig·ned l\ia.rconi Co., 
joined Con1n1on,vealth Govern­
Hlent as Engineer-Operator, 
over 30 years' unbroken radio 
service. Born, 27/3/1886. 

WARNER, Arthur: Educatecl 
at St. George Monoux Grammar 
School, Essex, England. Born, 
1Sn~. Educated in the first 
11lace in telephone eng·ineAring-

with " 'est ern Electric and Sie­
mens in the early part of the 
\\rar. Served 2 years as a lieu­
tenant in the R.l\LA.S. during· 
the \Var, and came to Australia 
just after. Qualified as accoun­
tant in Federated Institute of 
Accountants, Australia. Started 
\Yireless Tasmania Pty. Ltd. in 
1922. and in February, 1923, 
amilgan1ated 'vith Louis Cohen 
\'i'ireless Pty. Ltd. , Melbourne, 
"·hich company later bought out 
Radio Corporation of Australia 
Ltd., the name later being 
changed to Radio Corporation 
Pty. Ltd., manufacturers of 
Astor Receivers. Joint l\Ianag­
:ng· Director of Radio Corpora­
~ion Pty. Ltd. Hobbies: A little 
g·olf and Ron1e tennis. Father 
in r a dio business in England 
under the name of A. \Varner 
antl Sons. 

WEBB, A. L. C.; Managing 
Director Rola Co. Aust. Pt~·. 
Ltd., 81-3 City Road, Sth. l\Iel­
hourne, \"'ic. Private address: 
Berkley Court, Toorak Rd., Too­
rak. 'Phone Ul130. Recrea­
tions: Flying. Married. Born , 
St. Kilda. 

WEDGNER, Norman T., M. 
Jnst. R.E. (Aust.): M .S.R.T. 
early licensed experimenter be­
fore advent of broadcasting-. 
Late sig·nals instructor R.A.F.A. , 
reserve corps. Established in 
radio business North Shore, 
1929. Marconi School Training 
and Diploma. Becam·e Technical 
Sales Manager of E. F. Wilks 
and Co. Ltd., Sydney, in 1936. 
Born, 1906. 

WELSH, Charles 0 . : Director 
since 1931, Eclipse Radio Pty. 
Ltd. Bm:n, March, 1892. Pri­
vate address : 11 Vickery Street, 
Dentleigh . 

WERRtNG, 0. C . : Proprietor, 
\Verring Radio Co., 213-215, 
Queensberry Street, Carlton, 
Melbourne. Commenced as 
radio 1na.nufacturer in 1924. 
Clubs: Ro~·al Brighton Yacht 
C'luh, Elsternwick Cluh. Private 
nddress : 58 Lewisham Road, 
\Vindsor, l\1elhourne. Born, 
S;-dne~·. 13 /S/1~06 , 

WEt NGOTT, Rae: 1'echnical 
Dirt't·t o t· of Rales and TE>ehnieal 

Depts. of Kries!er (Australasia) 
Ltcl., Myrtle Street, Chippendale. 
Home address: 15 Nelson Bay 
Ftoad, Bronte. Date of birth: 
12th Dt'Cf>mhPr. 1~04. Recrea ­
tions: l\fnvin piC'tul'e phr,tn­
gTctphy. 

WETLESS, A . P .. T.: Pr•• · 
vri t=> tor, \Vr-'tlf~f.>R FJlt:'f· tri c ~lann ­
faL'tnring· ("o., 2~1 Prin<'c•'f: I-Iig·h­
way, Ht . Pelen.:. fi~lec·trical En­
ginef>r, f4Pf>f·inlisf'd in f•f,tHlFnR f> t' 
Jllft.l1llfHCtlll' f> f-;int·f~ -I!J~;L 

WHIIBURN, Douglas Ro;· : 
:-.ranager City Radio Depctrl· 
1nent, Saxery':;.: PianoR Ltd., 2fi 
Hundte Street, Adelaide, S.A. 
:l\IemheJ" \V.I.A. (S.A. Division). 
Secretary \V.T.A. 1927-31, Pre­
sident 1931-32. Amateur Radio 
VK5BY 1n1. Started in radio 
1928 with Mechanical Supplies 
Ltd., transferred to Savery's 
Pianos Ltd., 1929. Sales Mana­
ger Radio Wholesalers Ltd., 29 
Rundle St., Adelaide, 1933. Re­
signed to join A . G . Healing 
Ltd. as l\Ianager Retail Radio 
Department. Accepted present 
position 1935. Recreation: Ten­
nis. Amateur Radio. Born Jul;·, 
1904. 

WHITE, F. : SupeJ·intendent 
QuantitY Production Factoo· , 
Amalgamated "'ireless (A/sia) 
Ltd. Educated Sydn ey Teeh­
nical College. Ultimo. •rnHles 
Course. & Diploma C'ourse. Join­
ett A.W.A. August, 1915, and lPft 
in 1929 to join Raycophone as 
\Vorks 1\'Ia.nager; resun1ed .nt 
A.W.A. October, 1n3. in Speeial 
Procluet~ Fa(·tor~·. then trans ­
ferred to Quantity Produdion 
Factory. Born 5/6/1900. Sydne)· . 

WHITE, Gilford James, Tech­
nician-in-Charge Se-r,·ice 1\Iain­
tenance Laboratory, CharleR 
Birks & Co. Ltd., 44-58 Rundle 
Street, Adelaide. Educated The­
barton Technical High Sehool. 
Took electrical eng-ineering· 
course at Adelaide lTniversit~· 
completing course S.A. School 
of Mines. Holder of broadcast 
station operator's certificatP. 
Fellow of •relevision Society of 
Gt. Britain, Assoc. Mem. Inst. 
of Radio Engineers, Mem. \V.I. 
Aust. Lecturer vVireless In­
stitute, S.A. Division. Private 
address: Gal,vay Avenue. Broad­
view. Born, Adelaide, 25/4/15. 

WILKINSON, Bruce. B.E., 
A.M.!. E. (Aust.): Research En­
gineer, Amalgamated Wireless 
(A/sia) Ltd., Graduated Bache­
lor of Mechanical and Electrical 
Engineering, 1Jniversity of Syd­
ney, 1928. .Joined A.\Y.A. F.ng-i­
neering Department. 1930, Cap ­
tain 1st :Medium Artillery Bl'i-
gade, A.G.A. Born, 8th No-
vember. 1903. R<'creationR: 
Recren.tionR: Cricket, tenniR, 
s\\·itnnling-. • 

WILLIAMS, C. J., A.I.C.A .. 
A .C.A.A.: Assistant General 
Superintenclent and \Yorks Ac­
countant, A."r. A . Ltd., ARhfield. 
N.S.,Y. Educated Douhle Bay 
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Graduated Ma~coni School of 
\\"ireless, 1910. Joined A.\V.A. 
l\Iarine staff 1921. Transferred 
to A."'.A. Sales Department, 
1927. At present A.\V.A. l\Ietro­
politan Radiola Sales Represen­
tatiYe. Born 5/6/'01, Aucldand, 
N.Z. 

WILLiAMS, C .. J. (Cont.) 
Superior Public SchooL Joined 
Navy Aug·ust, 1914, and ser,·ed 
until December, 1n18. Joined 
A.W.A. December, 1ns. Mem­
ber of Council Cost Research 
Society of Australia. Born 
10/7/1892. 

WILLIAMS, George F., l\I. 
Inst. R.E. Au st.: Chief Labora­
tory Engineer, Eclipse Radio 
Pty. Ltd., Melbourne. Educated 
Leipzig· University, B.Sc. Ac­
tively commenced in radio in 
1922 with Radio Corporation of 
Australia. .Joined Eclipse Radio 
102S. Born, 13/5/1892. . 

WILSON, John Francis : Sec­
retary and Assistant Manager, 
Amalgamated \Vireless (A/sia) 
Ltd., 47 York Street, Sydney, 
A .C.I.S., Member Inst. R.E., 
Aust. Educated St. James Col­
leg·e and Sydney University. 
Joined M.W.T. Co. in '1909 as 
n1a.rine-engineer-opera.tor. En­
gag·e<l on constrnctiOlt 'vork and 

WYLES, David G., l\L Inst. 
R.E. (Aust.), M. Inst. R E. 

ship-fitting· in Brazil, South (Us A.): 'l'echnical and Com­
Afdea and Canada. .Toinea 111 t=-1Tial ~-Ianager, Radio Di vi-
Australian branch in 1911, ctnd sion Philips Lamps ( A/sJH) 
heom with A.v\T.A. si1we il1cep- Lt<!.' u:l-73 Clarell<'C street. 
t i"n of r:ompany. Appointed _ snll;ev. Councillor Institution 
RAer<>tary A .W.A. in 1 :ll7 and Radio· Eng·ineers Aust. Herved 
Assistant-Manager in 191 S. Re- ,,ng-ineering apprenticeship. 
('l'Prttions: Tennis, swinHning·. .ToilH?d A1.nalg·a.1nated '\Vire~es~. 

WING, vVilliam J. J.: General 1n4. Yisited l!:urope, t1t. Bri­
Sales Manager Amalg-amated tain ln22-23, investig·ati.ng !'adio 
\Vireless ( A/sia) Ltd. 47 York on behalf of A.,V.A. Appomted 
St,·eet, Sydney. Born' and edu· Chief Eng·ineer, . Station _2BL, 

1925, later appomted ·eng·mee!' 
National Electric Co., N ;Z. 
Joined Philips J"amps (A/sia) 
Ltd., Melbourne, as· Technical 
and Commercial Manager, 1929. 
1932 transferred to Philips Head 
Office, Sydney. Visited England, 
Europe and the U .S.A. on be­
half of Philips Lamps, 1933 and 
1935. Private address: 36 Burra 
Road, Artarmon. Born Adelaide, 
20/7/94. 

eated in England. Joined Mar­
coni School, England, 1911. 
.Jninecl Commonwealth Raqio 
Renice, Bl:l. Joined commer­
dal side of A.\V.A., 1923, and 
appointed sales manager, 1924. 
Has been prominently associ­
ated with radio tl·ade organiRa­
tions. 

WOOLLETT, Norman H. : 
Publicity Manager, Philips 
Lamps (A/Ria) Ltd., 69-73 Clar­
ence Street, Sydney. Educated 
at Sydney Church of England 
Clrammar School, North Sydney. 

Commenced business activities 
ill 1923. Spent three years in 
shipping, and one year r':'t.ail 
advertising. .Joined Ph1hps 
Lamps 1927. Private address: 4 
Clement Street, Rushcutters 
Bay (F3438) . Recreations, golf, 
tennis. 

WRIGHT, R. G . C.: Amal­
gamated Wireless (A/sia) Ltd., 
47 York Street, Sydney. Com­
menced Wireless by joining 
troop Rhip "Ceramic" l91 G. 

WYNNE, Wallis Watkin: 
Amalgamated Wireless (A/sia) 
Ltcl., 167 Queen Street, Mel­
bourne, Vic. .Joined A.W.A. 
Sydney in 1923. >Vide experi­
eiJCo all A.W.A. sales activities. 
Now in charge Victorian Coun­
try Sales Section at A .W.A., 
Melbourne, where located for 
the past two years. Born 
Bondi, N.S.W., 2/9/'07. Private 
address: 339 Dandenong Road, 
EaRt Malvern, S.E.5,. Vic. y 

YEEND, R.H.: Manager Rola 
Co. (Aust.) Pty. Ltd., 81-83 City 
Road, South Melbourne, Vic ­
toria. 

YELLAND, Francis Edward: 
Sales Manager of Grand Op.era 
Radio, 44 Glen Eira Road, 
Elsternwick, Vic. Born, 26/7 I­
'06. Recreation: Cricket. 

YELLANP, Leslie .J.: Pro­
prietor, Grand Opera Radio, 
44 Glen Eira Road, Elsternwick, 
Vic. Certified electrical engi­
neer (Australia). l]:ntered busi­
ness in 1927 as Grand Opera 
Radio. Born Maldon, 24/8/03. 
Private address: 4 Peacock 
Street, Middle Brighton, 8.5, 
Vic. · 

YOUNG, Frederick Cavin: 
Sales Manager, Battery Section, 
Clyde Engineering Co. Ltd., 
\Ventworth Ave., Sydney. Mem­
ber Australian Institute Marine 
Engineers. Served apprentice­
ship general engineering at 
Clyde Engineering Work~. 
Granville, N.S.\V., and took full 
engineering course at Granville 
Technical College. 1910-1914, 
had 4 years' service as Marine 
Engineer. At outbreak of war 
enlisted in Field Engineers and 
transferred to A.N. and M.F., 
eventually rising to rank of 1st 
l,ientenant. Rejoined Clyde Co, 

YOUNG, F. C. 

• 

1923, in General Engineering 
Section, and becan1e foren1an 
eng·ineer-fitter in steel car con­
strudion dept. Feb., 1929, ap­
pointed Production -Manag·er, 
Hattery Dept., and Sales ii'Ian­
ag·er in Oet., 193;). Interes~efl 
in ~Iasonie and returned solclle.r 
n1oYen1ents. Private address: 
''Looee," I~urold St., Penshurst., 
N.S.W. 

YOURELLE, F. J.: Director 
A. H . Gibson (Elec.) Pty. Ltd., 
Melbourne: Formerly Assistant 
Manager of the Electrical De­
partment of Noyes Bros., Mel­
bourne. Sport: Cricket and 
golf. Prh·ate address: Sire"ra:y, 
Caulfield. 

The Members of 
the Australian 

Broadcasting 

Commission 

• 

Mr. Herbert Brookes, 
Vice-ChairMan 

A.B.C. 

Mr. J. W. Kitto 
commi~sion~r. 

Mr. W. J. CteaJ·y, 
Chairman A.B.C. 

Hon. R. B. Orcharei 
Commissioner. 

Mrs. Claude 
Couchman. 

Ccmmissi()ner, 
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in A.ustralia fron1 head office, 
London, in 1930, to re-org·anise 
both the fa.ctory and sales end of 
the businesH. Private addre::-::-;: 
1 X Daile>· A Yf'nue, Va.uclus<•. 
Re('reations: F'i~hing, riding:, 
crick8t. 

TYLER, C. F.: In charge of 
:-;n.h•s lH'Olnotiun and d ealer \\'(•1-
fare of the UralllolJhune Cu. 
Ltd., 2 Parn-unatta.. Road, _.HOlne­
hush. 3 years ·with the <~ran1o-
11hone Co. h1 Ellgln.nt}. 7 year:-; 
iH Australia.. 

TYLER, Herbert Murray: 
Sales Eng-ineer, Stronlberg·­
!'nrlson (Anst.) Ltd. M. Inst. 

P..R (Ansi.) Diploma 'l'n~.<ln 
( .,.,·tiflcnt e, ·w.r.A . JO::clncnteil at 
'l'(•chni cn l J-figh Se:hool. ser­
Yil'e Eng-inef'r Anthony Hor<l­
de-rn's n1any year:-:.. Pri\·nte ad­
clress: Rosedale H.oad, Gordon. 
Born, 18/4/0G. 

TYRELL, Charles \V., l\1. 
In st. R.E. (Aust.): Technical 

Superintendent Philips Lamps 
(A/sia) Ltd., Sydney. Council­
lor I.R.E. (Aust.). Joined 
Philips 1930. Private address: 
"l\Ientone," Beach Street, Coo­
g-ee. Born, 8/11/05. Ca1'tain 
2nd Divisional Signals. 

v 
VAN GESSEL, Karel Marinus: 

Philips Lamps (A/sia) Ltd., 
Valve Factory, 100 Mallet St., 
(~amperdown, N.S.\V. Has had 
18 years' experience in valve 
n1aldng- in Philips Co1npany, 
Holland. Fqur trips to U.S.A. 
to study manufacture of Ameri­
can types, glass and metal. Has 
had experience in condenser 
making and neon lamps. Priv­
ate address: "Villa Maria," 
Yosefa Avenue, \Varrawee, 
N.S.W. Born 4/1/1901, Herto­
g·enbroch, Holland. 

VARDON, Joseph Edwin: 
Sales Manager Bland Radio, 
Adelaide. Sales Staff D. & W. 
Murray Ltd., A. G. Healing 
Ltd., Duncan & Co. Council 
W.I.A., 1n4-1930. Treasurer 
\V.I.A., ln26-1930. Private ad­
drf'ss: R Alma Road, Fullarton. 

· Married. Born Unley, 30/4/05, 
Adelaide Rowing Club. R ecrea­
tions: Ro"'ing ancl tennis. 

VAUGHAN, C. H.: General 
Manag-er, Fox & MacGillvcndd\' 
Ltd., 57 York Street, S~·dne>< 
N.S.'iV. Private address: New­
J,·n . Ni<'hol Parade, Strathfielil 
X. S .'iV. Born S,-clney 2ii/6/1 Dll: 

VAUGHAN, Clift"onl "\Valt€'r: 
li'ae tory 1\lanag·er, Ea::;t.ern ~rrafl­
ing· Co. Lt<l. Jnin e ll O'Do11nell, 
Urifiin &. Co., l!!~l. apprenticell 
as e leetrical fitter in J 922, T ech­
nieal rellresentatiYe frmn l!l27 
to 1!)28, asRh;ta.nt to ·works 
Manager, 1928 till 1D30, trans­
fen·ed to Don Electrical Co. in 
1930 as 1\'lanag·er. Joined E.T'.C. 
July, 1934; visited U.S .A. on 
l1usiness during- l !)36. Private 
address: 182 Queen Street, Ash­
field. Born 21/7 / '07 . Recrea­
tion::;: '.rennis and billiards. 

VEALL, Arthur J. Governing 
Director, A. J. Veall and Co., 
S\\·anston Street, Melbour·ne. 
ERtered retail electricetl busi­
ness in Chapel Street, Prahran, 
opening business in cit~'. 192~. 
ln 1928 boug·ht H.obotham's radio 
business and inaug·ura ted pure I~· 
eash trading· basis. ·)J"n\\· owns 
five retail hou::>eK. Re{'rerdion:--: 
H.aC'ing· atHl ~hooting·. 

w 
WADHAM, Ktwin: Sale·;; Mnn ­

ng·t·l'· N ntiflln'd Hadio ('nt'l1ora ­
tiOlt LL1l., !Hi ririe Street, Acl<'­
la idf'. J\femher \V.l.A., 
\.,.l(5](,V. Civil APr\·ice (thl't:'P 
",\'enrs). rroduetion clep:-trtn1f'llt 
Paroso Ltd., radio Jnanufae­
turers and dealers, Adelaide. 
Joined A . G. Healing Ltd., Ade­
laide, l\Jarch, 1927, Manag-er 
Radio Dept. Born October, 1904. 

WALKER, Maxwell Allen 
George: Joint l\ianag·ing Direc­
tor, International H.esistance 
Co. A/sia Ltd., 55 Addison H.oacl, 
:\[arri ck,·i!le. 

WALKER, H.oss M.: Managf'r 
Radio and Refrigeration Dept., 

WALTERS, GernJd, l\L Inst. 
R.Ji}. .A.ust . : Officer in c.ha.rg·e 
'r.hursclay I~lancl Radio Station. 
Joined l\Ia.rconi Co., Liverpool, 
Eng·Jand, in August, 190G. Janu­
ary, 1H13, resig-ned l\1:a.rconi Co., 
.ioined Connnon"·ea.lth Govern­
Jllent as Engineer-Operator, 
over 30 years' unbroken radio 
service. Born, 27/3/1886. 

WARNER, Arthur: Educatecl 
at St. Georg-e Monoux Grammar 
School, Essex, England. Born, 
189n. Educated in the first 
]Jince in telephone engineering 

\Vith \Vestern Electric and Sie­
mens in the early part of the 
~Tar. SerYed 2 years as a lieu­
tf'nant in the H..M.A.S. during 
the \Var, and came to Australia 
just after. Qualified as accoun­
tant in Federated Institute of 
Accountants, Australia. Started 
·wireless Tasmania Pty. Ltd. in 
1922, and in February, 1923, 
an1alg·an1ated 'vith I..~ouis Cohen 
\Yireless Pty. Ltd., Melbourne, 
\\·hich company later bought out 
Radio Corporation of Australia 
Ltd., the na1ne later being 
chang·ed to Radio Corporation 
Pty. Ltd., manufacturers of 
A"tor H.eceivers. Joint Manag­
:ng Direc·tor of Radio Corpora­
~ion Pty. Ltd. Hobbies: A little 
g-olf and son1e tennis. Father 
in radio business in England 
under the name of A . \Varner 
and Sons. 

WEBB, A. L. C.; Managing 
Director Rola Co. Aust. Pt>·. 
Ltd., 81-3 City Road, Sth. Mel-
l)ourne, \'ic. Private address: 

A. G. Healing Ltd., Melbourne. Berkley Court, Tooral< H.d., Too­
Started in radio department of rak. 'Phone Ul130. H.ecrea­
Bro"·n's Motors, Geelong. Joined tions: Flying. Married. Born, 
A. G . Healing 1n4. Appointed st. Kilda. 
present position 1929. Private 
address: 10 Fairmont Avenue, WEDGNER, Norman T., M . 
Camberwell, E7, Vic. ·Recrea- Inst. R.E. (Aust.): l\LS.H.. T. 
tions: Speed boating, g·ardening. early licensed experimenter be-
pedig-ree clog·-breeding· and fore advent of broadcasting· . 
showing. 5/l0/09 . ·Late sig·nals instructor R.A.F.A., 

WALTER, Reg·inald P.: Man- reserve corps. Established in 
aging Director, the Ever-Ready radio business North Shore, 
Co. (Australia) Ltd. Arrived 1929. Marconi School Training 

and Diploma. Becanie Technical 
Sales Manager of E. F. Wilks 
and Co. Ltd., Sydney, in 1936. 
Born, 1906. 

WELSH, Charles 0.: Director 
since 1931, Eclipse Radio Pty. 
Ltd. Bot:n, March, 1892. Pri­
vate address: 11 Viekery Street, 
BE'ntleigh. 

WERRING, 0. C . : Proprietor, 
\'\'erring Radio Co., 213-215, 
Queensberry Street, Carlton, 
Melbourne. Commenced as 
radio manufacturer in 1924. 
Clubs: Ro~·al Brighton Yacht 
Club, Elstern"·ick Cluh. Private 
:uldress: 5S Lewislu1.n1 Road, 
\Vindsor, Melbourne. Born, 
Sydney, 13/ 8/ 1906, 

WEINGOTT, Rae: 'l'eehnicnl 
Din··(·tnr of ~ales a1Hl 1'eehnieal 

Depts. of Kriesler (Austra.lasiet) 
Ltcl., Myrtle Street, Chippendale. 
Home a ddrf'SR: 15 Nelson Bay 
Road, Bronte. Date of birth : 
12th D•'Cf'mbPr, tn04. Reerf'a­
tions: l\fn\·il\ pi('tlll'C phntn ­
gT:=tphy. 

WETLESS, A. P .. T.: Pro­
prietor, \\'f'tless F:l f'f"tr ie ~lanu ­
t'actnring Cu. , ~.Sl Princ-f··~ I-:Iig·h ­
way, HL Peter:-:. l i~ le-f·t rieal En ­
g-inf'er. RflP(' i rtli~t•d i11 f'lltHlf-n~Pr 
Jll:lnllt'rtt.'tllrf• Hill( · t~ ·1 ~~~:L 

WHliBURN, ])oug'la s Ro;· : 
1\Tnnag·pr City Radio Depnrt­
lnent, S;:tYery'::-; PianoR Ltd., 2~1 
Rundle Street, Adelaide, S.A. 
Member \V.I.A. (S.A. Division) . 
Secretary \V.I.A. 1927-31, Pre­
sident 1931-32. Amateur Radio 
VK5BY 1927. Started in radio 
1928 with Mechanical Supplies 
Ltd., transferred to Savery's 
Pianos Ltd., 1929. Sales Mana­
ger Radio \Vholesalers Ltd., 29 
H.undle St., Adelaide, 1933. He­
signed to join A. G. Healing· 
Ltd. as ~Ianager Retail Radio 
Department. Accepted present 
position 1935. Recreation: Ten­
nis. Amateur Radio. Born Jul>·. 
1904. 

WHITE, F. : Superintendent 
Quantity Production Factor;·, 
AmaJg·amated \Yireless ( A/sia) 
Ltd. Educ,ated Sydney Tech­
nical Colleg-e, U ltimo. Trades 
Course & Diploma Course. Join­
ell A.W.A. August, 1915, and left 
in 1929 to join RaycophonP- a::-; 
\Vorl\R l\ifanager: resun1E'd .at. 
A .V\'.A. October, 1n33. in Rpeeial 
Produet~ l~actory, th en tranR­
ferred to Quantit>' Production 
Factory. Born 5/611900, Sydne>·. 

WHITE, Gilford James, Tf'ch­
nician-in-Charge Ser\'ice l\iain­
tenance Laboratory, Charles 
Birks & Co. Ltd., 44-58 Rundle 
Street, Adelaide. Educated '!.'he­
barton Technical High School. 
Took e lectrical e.ngineerinp; 
course at Adelaide 1Tniversit;· 
completing- course S.A. School 
of Minf's. Holder of broadcast 
station operator's certificat<'. 
Fellow of TeleYision Soeiety of 
Gt. Britain, Assoc. Mem. Inst. 
of Radio Eng-ineers. Mem. W.I. 
Aust. Lecturer 'iVireless In­
stitute, S.A. Division. Private 
address: Gah'iray Avenue, Brand­
view. Born, Adelaide, 25/4/15. 

WILKINSON, Bruce. B.E., 
A.M.!. E. (Aust.): Research En­
gineer, An1algamated Wireless 
(A/sia) Ltd., Graduated Bache­
lor of Mechanical and Electrical 
Engineering·, 1Jniversi ty of S~·d­
ney, 1928. Joined A.\V.A. Eng-i­
neering- Department. 1D30, Cap­
tain 1st Medium Artillery Bri-
gade, A.G.A. Born, Sth No-
Yember, 1n0~. Reereations: 
ReereationR: Cricket, tenniR, 
R\Yitnn1ing. • 

WILLIAMS, C. J., A.I.C.A .. 
A.C.A.A.: Assistant General 
Superintf'lHlent and \Yorks Ac­
countant, A.\Y.A. Ltd., Ashfie.lcl. 
N .S .W . Educaterl Double Bay 
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WHO'S WHO (Contin~u~e~d:;;·=.)====-
WILLiAI\>lS, C. J. (Cont.) 
Supedor Public School. Joined 
Navy Aug·ust, 1914, and serYecl 
until December, 1918. Joined 
A.vV.A. December, 1918. Mem­
ber of Council Cost H.esearch 
Society of Australia. B·orn 
10/7/1892. 

c;,·aduated Ma~coni School of 
\\' ireless, 1n9. Joined A.\V.A. 
Marine stal'l' 1921. TranHferred 
to A.'iV.A. Sales Department. 
1927. At present A.\Y.A. :\Ietro­
politan H.adiola Sales H.epresen­
tetti,·e. Born 5/ 6/'01, Aucl<land, 
N.Z. 

WILLIAMS, George F., M . 
Inst. R.E. Au st.: Chief Labora­
tory Eng-ineer, Eclipse Radio 
Pty. Ltd., Melbourne. Educated 
Leipzig University, B.Sc. Ac­
tivelv commenced in radio in 
1922-with H.adio Corporation of 
Australia. Joined Eclipse H.adio 
1928. Born, 13/5/1892. 

WYLES, Da\'id G., M. Inst. 
RE. (Aust.), :M. In st. R E. 

W 1 LSON, John Francis: Sec· 
retary and Assistant Manager, 
Amalgamated \Vireless (A/sia) 
Ltd., 47 York Street, Sydney, 
A.C.I.S., Member Inst. R.E., 
Aust. Educated St. James Col­
lege and Sydney University. 
.Joined M.vV.T. Co. in "1909 as 
1narine-engineer-operator. "PJn­
gag·e<l on constrnctioll work and 
ship-fitting· in Brazil, South (U .S.A.) : 'J' cal and C~n~­
Africa an<l Cana(ln.. .Toinetl mercial 1\'fanager, Rad1o D1 VI-
Australian hraneh in 1911, 'cnd ~ion Philips Lamps (A/~ia. ) 
heen with A.\V.A. since incep- Lt<l.• 1;!1-n Clarell(•.c Stref"t, 
lion of foom]mny. Appnint.etl . s 1·d1;e,·. Couneillor Institution 
S<ecrela.ry A.'iV.A. in 1!117 and p_:.'l.dio. Eng-ineers Aust.. ::o;er\•ed 
Assistant-Mana~er il~ 1n18. Re- c,ng-ineering a pprenticeship. 
('t'f'atlons: TennlR, SWJ111tntng·. .Joj 11 e(l A1nalg·a..n1ated \VlrelesF: , 

WING, William J. J . : General 1!)]4. \'isited JDur~pe, .ut. Uri­
Sales Manag-er Amalg·mnn,ted tetin 1D22-23, invesbg·atmg :·adw 
\Vireless ( A/sia) Ltd., 47 York on behalf of A.'iV.A. Appomtecl 
Street, Sydney. Born and edu- Chief Engineer, Station .2BL, 

1925, later apf)ointed engmeer 
Nettional Electric Co., N ;Z . 
Joined Philips Lamps (A/sia) 
Ltd., Melbourne, as· Technical 
and Commercial Manager, 1929. 
1932 transferred to Philips Head 
Office, Sydney. Visited England, 
Europe and the U.S.A. on be­
half of Philips Lamps, 1933 and 
1935 . Private address: 36 Bun·a 
Road, Artarmon. Born Adelaide, 
20/7/94. 

Pated in England. Joined Mar­
coni School, England, 1911. 
Joined Commonwealth Raqio 
Service, 19H. Joined commer­
dal side of A.\V.A., 1923, and 
appointed sales manager, 1924. 
Has been prominently associ­
ated "'ith radio trade organisa­
tions. 

WOOLLETT, Norman H.: 
Publicity Manager, Philips 
Lamps (A/sia) Ltd., 69-73 Clar­
ence Street, Sydney. Educated 
at Sydney Church of England 
nrammar School, North Sydney. 

f'on1n1enced business activities 
in 1923. Spent three years in 
Hhipping, and one year retail 
~dvertising. Joined Philips 
Lamps 1927. Private address: 4 
Clement Street, H.':'shcutters 
Bay (F3438). Recreat10ns, golf, 
tennis. 

WRIGHT, R. G. C.: Amal­
gamated Wireless (A/sia) Ltd., 
47 York Street, Sydney. Com­
menced Wireless by joining 
troop :<hip "Cera.mic" t916. 

WYNNE, Wallis Watkin: 
Amalgamated Wireless (A/sia) 
Ltd., 167 Queen Street, Mel­
bourne, Vic. Joined A.W.A. 
Sydney in 1923. Wide experi­
ence all A.W.A. sales activities. 
Now in charge Victorian Coun­
try Sales Section at A .W.A., 
Melbourne, where located for 
the past two years. Born 
Bondi, N.S.W., 2/9/'07. Private 
address: 33!! Dandenong H.oad, 
East Malvern, S.E.5, Vic. y 

YEEND, R.H.: Manag-er Rola 
Co. (Aust.) Pty. Ltd., 81-83 City 
Road, South Melbourne, Vic­
toria. 

YELLAND, Francis Edward: 
Sales Manager of Grand Opera 
Radio, 44 Glen Eira Road, 
E lsternwick, .Vic. Born, 26(7 I­
'06. Recreation: Cricket. 

YELLANP, Leslie J .: Pro­
prietor, Grand Opera ·Radio, 
44 Glen Eira Road, Elsternwlck, 
Vic. Certified electrical engi­
neer (Australia). Entered busi· 
ness fn 1927 as Grand Opera 
H.adio. Born Maldon, 24/8/03. 
Private address: 4 Peacock 
Street, Middle Brighton, S.5, 
Vic. 

YOUNG, Frederick Cavin: 
Sales Manager, Battery Section, 
Clyde Engineering Co. Ltd., 
\Ventworth Ave., Sydney. Mem­
ber Australian Institute Marine 
Engineers. Served apprentice­
ship general engineering at 
Clyde Engineering Works. 
Granville, N.S.\V., and took full 
engineering course at Granville 
Technical College. 1910-1914, 
had 4 years' service as Marine 
Engineer. At outbreak of war 
enlisted in Field Eng-ineers and 
transferred to A.N. and M.F., 
eventually rising to rank of 1st 
]:,ientenant. RejolneCI Clyde Co, 

YOUNG, F. C. 

• 

1923, in General Engineering 
Section, and beca1ne foren1an 
eng·ineer-fitter in steel car con­
struction dept. Feb., 1929, ap­
J!OintE'd Production .Manager, 
Hattery Dept., ancl Sales Man­
ager in Oct., 1 ~35. l)1teres~P.fl 
in l\[asoni c an d returned soldtet· 
n10Ye1nent~. Private address: 
;'Looee,'' l(urold St., Penshurst, 
N.S.W. 

YOl:JRELLE, F. J.: Director 
A. H. Gibson (Elec.) Pty. Ltd., 
Melbourne: Formerly Assistant 
Manager of the Electrical De­
partment of Noyes Bros., Mel­
bourne. Sl)ort: Cricket and 
golf. PriYate acldrE'Rs: Sireway, 
Caulfield. 

The Members of 

the Australian 

Broadcasting 

Commission 

• 

Mr. Herbert Brookes, 
Vice-ChairMan 

A.B.C . 

Mr. J. W. Kitto 
cam m i~sioner. 

Mr. W. J. Clea•·y, 
Chairman A.B.C. 

Han. R. B. Orcharo 
Commissioner. 

Mrs. Claude 
Couchman. 

CommissiQner, 
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EXECUTIVE OFFICERS OF THE AUSTRALIAN BROADCASTING COMMISSION 
MOSES, Charles Joseph Al­

fred: General Manager of Aus­
tralian Broadcasting Con1n1is­
sion. Born January 21, 1900, at 
Atherton, Lancashire, England. 
Was educated at Oswestry 
Grammar School and Royal 
Military College, Sandhurst. He 

held a commission in the British 
Regular Army (The Border 
Regiment) from 1918 to 1922, 
serving- in France, Gern1any and 
Ireland. Owing to slowness of 
promotion in British Army, he 
took advantage of "Geddes 
Scheme" and retired in October, 
1922, coming to Australia in 
December, 1922, to join his 
parents, who had been in 
Australia for some years. 
vVas fruit-growing in the Ben­
digo district from December, 
1922 to June, 1924. In motor 
business in Melbourne from 
July, 1924 to August, 1930, first 
as salesman, then as executive. 
Joined Melbourne staff of the 
Australian Broadcasting Com­
pany in August, 1930, as an­
nouncer, later taldng on wider 
responsibilities as sporting and 
news commentator. vVas trans­
ferred to Sydney in January, 
1933 as Sporting and News Edi­
tor. Shortly afterwards, in ad­
dition to those duties, was ap· 
pointed Talks Controller ancl 
organised the school broadcasts. 
In May, 1934, was appointed 
Federal Talks Controller, and 
also supervised the Commis­
sion's sporting activities, frmn 
a Federal point of. view. On 
September 1, 1935, appointed 
Federal Liaison Officer, and on 
November 1, 1935, appointed 
General Manager of Australian 
Broadc.a.sting Connnission . 

Passed Oxford Junior Local 
Examination at 13, passed Ox­
ford Senior Local Exan1ination 
at 15, passed London Matricula­
tion Examination at 16, passed 
Arn1y Entrance Exa1nination at 
17 (passing in 27th out of 3,000 
entrants). Represented Regi­
ment in every sport-Athletics 
Boxing', Cross-country running' 
Cricket, Rocke~·. Rugby and 
Soccer. Won Irish Command 
Boxing and Shot-putting· Cham­
pionships, 1920, 21, 22, won Vic­
torian Amateur Heavyweight 
Boxing Championship in 1925, 
'von Victorian Discus Throwing 
Championship in 1927-28. Re­
presented Victoria at Rugby 
U nion Football in 1926-32 in-
lusive. 
Has broadcast no less than 

twenty different forms of sport 
in?luding athletics, boxing, 
cricl\:et, cross-country running, 
soccer, Rugby League Rugbv 
1J nion, cycling, speed,~av rac~­
ing, ro\ving·, \vrestlini, ice 
hockey, trotting, baseball, ten-

nis, swinuning, ~L\._ustralian Rules 
football, golf, flying, sheepdog 
trials. 

BEARUP, Thomas William: 
Federal Superintendent Aust. 
Broadcasting Com1niSsion, and 
previously 1nanager for Victoria. 
Joined Amalgamated \Vireless 
(A/sia) Ltd., in 1916. Visited 
Eng-land to investigate, inter 
alia, developn1ents in broadcast­
ing. December, 1923, joined 2FC 

at its opening. October, 1924-
July, 1929, Studio Manager 3LO 
-3AR, Melbourne. July, 1929-
June, 1932, Victorian l\fanager 
Australian Broadcasting· Con1-
mission. March, 1936, visited 
overseas on behalf of t h e Com­
n1ission. Appointed present 
pof'ition June, 1937. 

HORNER, H. G.: Manager for 
A.B.C. in N .S.\V. Educated at 
TCing·'s College, Canterbury; 
thereafter for a period of ap­
pro.xilnately three years travel-

led extensively, visiting every 
British Colony and n1any other 
parts of the world. He finally 
settled in Canada for a period 
of four years, came to Australia 
in 1914, an d has been in this 
country ever since. A qualified 
accountant and secretary, and 
has held the following positions: 
Secretary \Villiam Atkins Ltcl., 
Secretary Palmolive Company, 
Assistant Secretary "Sun" 
Newspapers Ltd. , Manager 
Broadcasters (Sydney) Ltd., 
Secretary Australian Broadcast­
ing- Co. Ltd., Manager N.S.W. 
Branch Australian Broadcast­
ing Con1n1ission. 

Kl RKE, Basil: Vic. Manager 
for A.B.C. Mr. Kirke was born 
in Australia, served in the A.I.F. 
and later \Vas engaged in the 
planting- industry in the Pacific 
Islands. He first became asso­
ciated \vith broadcasting 
through 2BL Sydney, and \Vas 
appointed Manag-er of A.B.C. in 
W .A. in 1930, 

KIRKE, Basil. 

THOMAS, L. R., Lieut.-Col.: 
A.n.c. l\Ianager for S.A., 1~~~7. 
IJorn England, 'edueatC'cl 1\Iill 

FINLAY, A. N.: Recently ap­
pointed Queensland Manag-er of 
Australian Broadcasting Com­
n1ission. Previously sporting 

Hill School and Mi<ldle Temple, editor N .S.\V. Nntiona.! StationR. 
London, Barriste1·-at-Law. 1\!Iili- Educated s.\·dne): Grannnar 
tary Ser\'ice-Auxiliary Forces School and St. Andrew·s Col­
~dnce 1g03. Served in. Gallipoli , lege, S\·clney un 1vers1 LL where 
Su ria Bay and l\fesopotan1ia. he stud1ecl la\\ \Vas Associate 

Staff Officer Army Headquarters 
Baghdad, 1917-1919; awarded 
D.S.O. 1917. Headquarters 
Staff-Southern and Northern 
Co1~1ma~ds, England. Reg·istrar 
Umvers1ty of Tasmania 1a22-
1933. Controller of Tali<s and 
Ed~cational Broadcasts, Aus­
tralian Broadcasting Commis­
sion, Victorian Division 1933-
1[134. 1\Ianager in Tasntania 
prior to present position. 

WICKS, C. C.: Acting-Man­
ager for Tasn1ania con1es fron1 
\\' estern Australia. He joined 
Perth Division of Australian 

Broadcasting Comn1ission in 
1929, co1nmencing· as accountant 
and controller of sporting broad­
casts. Was made Programme 
Controller for \Vestern Aus­
tralia in 193G and was appoint­
ed acting-Manager for Tasmania 
in 1937. Before going- to •ras­
mania he was sent from Perth 
to Adelaide to take part in the 
Test match descriptions for the 
Commission. 

· to l\fr. Justice James three 
years. \Vas a n1en1ber of th e 
'"\Varatahs" foo tball team. 
Later joined teaching staff of 
Sydney Gran1n1ar, specialising· 
in sport and coaching Gran1n1ar 
c rews for "Head of the River" 
race for five years . He repre­
sented Grammar and Sydney 
University at ro\ving, football , 
athletics and swimming. \Von 
blues for rowing and football 
at University and " 'as captain 
of the University football team. 
Represented N.S.\V. in Rugby 
Union 1926-19~1, and was cap·­
tain of N.S.vV. team for three 
years. \Vas vice -captain of Aus­
tralian Rug-b~' Union team 1929-
1930. Generally exC'elled in 
most sports. 

CHARLTON , Conrad: A.B.C. 
Manager for vVest Austr~lia. 
Born in New Zealand. Sa\V ac-

tive service in Egypt and 
France ·with the N .Z . forces 
during· the "'ar. Rose front 
ranks to captain. \Vas badly 
knocked about at the Battle of 
the Somme and only throug·h 
skill of Colonel Rig-by, later Sir 
1-Iug·h Rig·by and physician to 
the late King that Mr. Charlton 
"'as able to "·alk again. After 
\Var \Vas appointed vocational 
training officer to N. Z. Defence 
Departinent to org·anise training· 
of returned soldiers in various 
occupations. Later came to 
Australia, took up the stag-e 
and eventuall y joined staff of 
3LO National Station. Later 
joined 2FC. In his younger days 
was a prontinent Rugby Union 
'''ing three-quarter in N.Z. and 
the arn1y. Specialises in rais­
ing- of poultrr and pigeons. 

,, 
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EXECUTIVE OfFICERS 01_.· THE AUSTRALIAN BROADCASTING COMMISSION. 
BARRY, Dr. Keith: Federal 

C'On trol!er of programmes for 
Australian Broadcasting Com­
mission. Born at Parramatta, 
N.S.W., educated at Sydney 
Grammar and Sydney Univer­
sity, graduating M.B. and Ch.M. 

eritie. He is the author of 
"Music and the Listener," and 
his brochure "Chopin and His 
Doctors" has been translated 
into French and Ger1nan. In 
1936 Dr. Barry returned from a 
two years trip to Europe \Vhere 
he studied broadcasting very 
e:-~te11 si \'e1 ~y. 

JAMES, \V. G.: Federal 0011-
troller of ntnsic nf the Aus­
t_ndian Bt·naclraKting Cornrnis,. 

cl egTt>es . SerYed as Captaill in 
Hriti~h Arn1y clu1·ing- war. Al­
thoug·h a n1ediC'al practitione1·. 
Dr. Barry has been associated 
with the musicfl. l life of S~'d­
ney since he g-raduated. Has 
broadcast in n1any countries 
an d on the A. B .C. on ntan y 
occasions prior to his appoint- sion. A brilliant pianh;t, has 
n1ent to the BroadcaRting Con1- appeared at the Queen's llall, 
n1ission. He is an experienced a~ celebritY artist in a season 
filn1 critic, writer and n1usie " ·hen lCI'ei~ler, 1\'Ielba, and other 

world-fainou~:; arti:-;t.t; \Vere en­
gaged. His co1npositions are 
widely known, perhaps the most 
familiar being his six Australian 
])USh songs, which are fre­
quently heard over the air sung 
by Peter Dawson. He has been 
engaged in broadcasting for 
about 11 years. 

CLEWLOW, F. D.: Federal 
Controller of Productions of -the 
Australian Broadcasting Com­
n1ission. Becan1e associated 
\\·i th National broadcasting in 

l n:12. Is frequently invited to 
adjudicate in the speech sec­
tion~ of eisteddfod~. Has had 
"·ifle experience in broadcasting 

includiug· the supervision of 
variety, vaudeville and n1usical 
comedy as well as the noore 
serious forms of elrama. 

McCALL, Robert: Controller 
of celebri t;• concerts of the 
Australian Broadcasting Com­
n1ission. Joined the Connnis­
Rion Federal staff as prog-ran1n1e 

editor in October, 1n3G. \Va~ 
previousl.v Record Sa.leR l\'fan. 
ager for the Cohnnbia Grapho­
phone Con1pany. Has a wide 
kno\vleclge of 1nusic and of the 
recorde d type . He is in charg-e 
of the Fecle.ra.l record library 
for t11 e A.B.C. · 

Australian Radio Publications 
T HE following details concern the various publications 

issued by Australian Radio Publications Ltd. Head 
office, 30 Carrington Street, Sydney, 'phone B7188 

(3 lines). Branch office, Mingay Publishing Co., 422 Little 
Collins Street, Melbourne, 'phone M5438. Interstate repre­
sentatives:-C. R. Porter, C/- Broadcast Services, Queens­
land National Buildings, Cnr. George and Turbot Streets, 
Brisbane, 'phone B9659; H. L. Russack, C.M.L. Building, 
King William Street, Adelaide, phone C1.3244. 

Managing Director and Managing Editor, Oswald F. 
Mingay, M. lnst. R.E. Aust. Technical Editor, J. R. 
Edwards, A.M .. lnst, R.E. Aust. Advertising Manager, G. 
W. Doyle. Advertising Rep ., E. R. Clark. Melbourne Rep.: 
R. W. Pfeil. 

PubLishers of BROADCASTING BUSINESS (weekly 
business paper for commercial broadcasting station activi­
ties); BROADCASTING BUSINESS YEAR BOOK (con­
taining all reference matter for those interested in com­
mercial broadcasting); RADIO RETAILER OF AUS­
TRALIA (established 1930; weekly trade journal covering 
the radio industry throughout Australia); RADIO REVIEW 
(monthly technical publication, recording the progress of 
radio in Australia); RADIO TRADE ANNUAL (an annual 
publication, published about May of each year, containing 
all ref ere nee matter required by those engaged in radio). 

BROADCASTING BUSINESS, published by Australian 
Radio Publications Ltd., 30 Carrington Street, Sydney. 
National weekly trade paper covering activities of com­
mercial broadcasting stations throughout the Common­
wealth, issued every Thursday. Circulates to broadcast­
ing stations, advertising agents, national advertisers, etc. 
Price 6d. per copy, or by subscription, 15/- p.a. (52 issues 
post free), including copy of the Broadcasting Year Book. 
Advertising page size 9in. x 7in., three 13 em. columns 
(2-1/6in) per page. Overall size llin. x 8~in. Blocks, 
half tone, 110 screen. 

BROADCASTING BUSINESS YEAR BOOK, published 
annually, about July, by Australian Radio Publications 
Ltd., 30 Carrington Street, Sydney. Contains full paJ~ticu­
lars of all commercial stations in the Commonwealth, also 

various acts, regulations, applicable to broadcasting; com­
plete survey of listeners' licence figures, and includes a 
who's who in broadcasting. Price ;1.0/- per copy, post free 
in Australia, 15/- overseas. Included free in annual sub­
scription to Broadcasting Business of 15/- p.a. in Australia. 
Advertising page size 9in. x 7in., two columns 20 ems 
(3lin.) per page. Overall size 11in. x 8~in. First pub­
lished in 1936. 

RADIO RETAILER OF AUSTRALIA, published by Aus­
tralian Radio Publications Ltd., 30 Carrington Street, Syd­
ney. The only national weekly trade newspaper covering 
the radio industry in Australia, dealing chiefly with the 
merchandising side of all radio and electrical domestic 
:tppliances, and service problems.. Subscription 15/- p.a., 
6cl. per copy. Advertising page size 9in. x 7in., three 13 
em columns (2·1/6 in.) per page. Overall size 11ins. x 8~ 
ins. Blocks half tone, 110 screen. -

RADIO TRADE ANNUAL OF AUSTRALIA, published 
about May of each year, by Australian Radio Publications 
Ltd., 30 Carrington Street, Sydney, A stiff-covered cloth 
bound year book, published every year since 1933. Con­
tains over 300 pages, covering all subjects allied to radio 
including particulars of broadcasting stations; wireles~ 
acts and regulations; patents information; trade associa­
tion data; manufacturers and wholesalers' directory· a 
who's who in radio, and over 100 pages of up-to-date 
technical information of interest to all technical men 
Price 1.0/- per. copy, post free (included in subscriptio~ 
to Radw Reta.Jl~r). Overseas price 15/- per copy. post 
free. AdvertJsmg page size 9ins. x 7ins., two columns 
20 ems (3Un.) per page. Overall size 11ins. x 8;l;ins 
Blocks half tone, 110 screen. · 

RADIO REVIEW OF AUSTRALIA published by Aus­
tralian Radio Publications Ltd., 30 Ca;·rington Street, Syd­
ney. A monthly technical journal covering the technical 
side of all radio activities in Australia. Price 1/- per 
copy, or by subscription, 10/- p.a., post free. Advertising 
page size 9ins. x 7ins., columns 20 ems 3?tins., and also 
13 ems 2-1/6ins. Overall size 11ins. x 8~ins. Block half 
tone, 110 screen, 
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VALVE SOCKET CONNECTIONS (Continued from Page 275.) 

''Straight" R. F. Tetrodes and Pentodes __ 
Type Base 2 3 4 
15 ~~~ - -uv F P ~-~sc~~-c 

5 6 7 8 Cap 
F --~~~~-- ~~- - G 

32 UX F + P Sc F -
1B4 UX F + P Sc F ~-

IK4 UX F + P Sc F - -
1 E5G 0 S F + P Sc 
SP2 6 F Sc M G 
KFI 6 F Sc M G 
KF4 P M F F 
S23 U X F + Sc G F ~ 
57 6 F P Sc Su 
SP4 7 F C Sc M 
E446 7 F C Sc M 
AF7 P M F F C 
MS4B UY F Sc G C 
EF6 P M F F C 
77 6 F P Sc Su 

6 F P Sc Su 
F P Sc 
Sc G C 

Su F 
Su F 

Su 

c 
G 

G 

Su 
F 
Su 
C F 
C F 
Su 
F 

F 

6C6 
6J7 
DSB 
CF1 

0 s 
UY F 
p M F F C Su 

Rectifiers 

G 

G 

G 

F- G 

Sc P 

F 

F 

Sc P 

Sc P 

F C 

Sc P 

p 

p 

G 
p 

G 
p 

p 

G 
p 

G 

G 

G 

G 
p 

G 

Type Base 2 3 4 5 6 7 8 

c 

Cap 

0 s 
UX F 
UX F 
UX F 

UX F 

UX F 

UX F 

p 

p 

p 

p 

p 

p 

p p 

p F 

P FC 
p F 

P FC 
p 

p 
F 

F 
UX F P P FC 

UX F P P FC 

Type Base 2 

80 UX F P 
83 UX F P 
83V UX F P 
5Z3 UX F P 
5Y3 (G) 0 F 
5Z4 0 S F 
5W4 0 S F 
5V4G · 0 

5X4G 0 
EZ4 P 
EZ3 P 
EZ2 P 
IV UX F 

84/ 6Z4 UY F 
6X5 0 S 

F 
F 

F 
p 
p 

F 

12Z3 
25Z5 
25Y5 
2.5Z6 
CY2 

UX F P 
6 F P1 
6 F Pl 

0 
p 

C F 
C1 F 

3 

p 

p 

p 

p 

p 

F 

F 

F 
c 
p 

p 

4 

F 
F 
FC 
F 
p 

• p 

p 

p 

c 
c 
c 
F 
c 

C F 

5 

p 
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a record order 
"we have enjoyed such a phenomenal trade demand" • . . . tta record order 
placed" •••• ttthrough advertisipg columns of your jourhal." _ 

These excerpts from an appreciative advertiser w~~lst gratifying to the pub­
lishers, definitely prove to advertisers· and non-advertis~~s\ alike that a properly 

. sustained ·· advertising campaign to the trade through its·'o_,wh trade newspaper-
."Radio Retailer" -CANNOT FAIL to bring l;'esults.' · ~· .. 

The letter reproduced 
herewith was entirely 
unsoli·ci ted. 

Read this letter 

"Rad io Ret a il er" - Austral ia 's 
national weekly Radio Trade news­
paper, i ~ carefully read by Manu­
facturers-D istributors and Re­
tailers throughout Australia-thus 
your advert ised message is read by 
those people who are your prospec­
tive purchasers. See that your 
goods are advertised consistently 
in .•. 

HEAD OFFICE: 
6th Floor, 

Radio Retailer 
30 Carrington Street, 

Sydney. 
'Phone 87188. 

OP AUSTRAI.IA 
ttTrade News while ifs News,, 

PUBLISHED BY AUSTRALIAN RADIO PUBLICATIONS L TO. 

Victorian Branch: 
Mingay Publishing Co., 

422 Little Collins Streel:, 
Me·lbourne. 

'Phone M5438. 
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