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A Set for 

Every 

Requirement 

"RADIO" May 14, 1924. 

Every Set 

Fully 

Guaranteed 

'' RADIOVOX '' 
Is the Quality Supreme of Receiving Sets 

To the great inventors who created Radio, and 
to those Companies who developed it from a 
Laboratory mystery, we acknowledge our 

indebtedness. They have enabled us to offer 
to the general public the RADIOVOX 
RECEIVING SET-the Hall Mark of Perfec~ 
tion in Radio Reception Apparatus. 

Manufactured in our own Modern Factory, 
under the skilled supervision . of Australia's 
leading Wireless Engineers, Radiovox Sets are 

sold with a full guarantee of efficiency under 
all conditions. 

Model of Valve Set, 2 &. 3. Model of Valve Set, 3 &. 7. 

FOR ILLUSTRATED CATALOGUE WRITE TO 

United Distributing Coys. (N.s-.W.) Ltd. 
(Whole&a le Only) 

A FEW TERRITORIES OPEN FOR AGENTS. 

Manufacturers of R.adiovox Sets 
28 Clarence Street, SYDNEY, and at 1 592 Bourke Street, . MELBOURNE. 

~~ ~Uli~ ~lfilffi!lii!mffil!fmfilliQJfillii1Jii11i!l.ffi!flilliH!fmfilliQJfillii&lfilffi!lii!mffilJii!IB!li~!llilliillfilrfilfce::J 
Mention " Radio" when comlliuvl40!lttµi; with alJYHtl~~r~. 
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2000 A.O. 
IT has always been a regret of the writer's-one of 

those bitter-sweet, gentle sorrows that help to make 
Life what it is, or rather, what we think it is-that 

the possibility of his being on this earth in the Year of 
Grace 2000 A.D. is extremely remote. 

THIS scribe's regret -at his unlikely existence some · 
seventy-six years from now is based on several things; 

slight, perhaps, in themselves, but all depending for 
their importance on the particular point of view. If you 
cannot agree with him, put it down to the dis-similarity 
of the respective viewpoints, then there will be left no 
chance for mutual or unspoken reproaches. 

FOR an instance, who could deny the charm of know-
ing that he would be able to eat and sleep and talk 

and laugh and breathe on a day 730,000 odd ones after 
The First? To think that since the beginning of the 
Christian Era that over 17,920,000 hours had come and 
gone; that ten hundred and seventy-six million and a 
great many additional minutes had helped to make t)lose 
millions of hours; that-but there woiild be a thrill in 
that thought, wouldn't there? 

BUT let us put a rein on these Imaginings. The mind 
of Man can_ only assimilate and grasp so much and 

perhaps it is as well that we in our day can only "sit 
and fancy things.'' It is not meet that we should try 
to peer too far i_nto the Future and all that it holds. 
Not well, that is, at all that the coming years hold, but 
there can be no harm in reviewing in an :idle moment 
some of the wonders that Wireless will give us with such 
a lavish hand. Let us then suppose insofar as Radio is 
concerned that to-day is May 14, 2000. 

AT seven-thirty a.m. we tumble out of bed in answer to 
the alarm-clock's urgent summons set-off by wireless 

waves. Grabbing a towel, we turn a switch which ignites 
the radiator from ail invisible underground power-main 
and nip into the bathroom. There, besides turning on 
the shower (which is just as cold in 2000 A.D. as it was 

in 1924 ! ) we twiddle with a couple of black knobs and 
hey .presto! it would seem as if there · were another 
person in the room, for in well-modulated tones a voice 
tells us that So-and-so has won the aero race to Mars 
and back; that war was declared last night between 
Spain and Portugal but that as soon as Certain Rays 
were brought into operation it was decided to settle the 
matter by arbitration, and that this year's wool clip will 
be of astounding proportions. Having assimilated this 
soup9on of news we dress and proceed to breakfast. If 
it is highly-concentrated food we nibble a couple of 
tablets, if not, the wireless toaster, water-boiler or griller 
does the rest. 

TWENTY minutes to nine. Living in Australia as , we 
do, and thus comparatively but a stone's-throw from 

London, where our business is situated, we take our time, 
and having mounted an aerial cab, we make a .leisurely 
journey of the twelve thousand miles or so in a little 01ver 
three-quarters of an hour. 

ARRIVED at the scene of our la,bours, the first thing 
to be done is to dictate our mail on to the Dicto-type 

which typewrites our letters straight on to the letter
heads. This being done, the Tele-seer is brought 1nto 
play and, after some slight adjustment of delicate ap
paratus, we sign cheques for out-standing accounts at 
Vladivostock, Tunis, Broome, Biarritz and Berlin houses, 
the creditors having our blank cheque-forms which we 
sign by wireless proxy': 

BY mid-day, thanks to one-hundred-peracent.-efficient 
calculating machines; world-wide, instant communi

cation; minimum transit costs of time and money; the 
obliviation of Human Error-all secured by the suitable 
application of radio-we wash our hands of business fol' 
the week and by one o'clock are enjoying a strenuous 
"sett" at the Deauville courts. 

WHEN one really comes to consider the matter there 
IS a good deal to be said for life on this planet in 

the Year of Grace 2000 ! 

MAKE SURE of Receiving "Radio" regularly by placing a stand
ing _order with your news agent, or sending 10/- for 

one year's subscription to: 

THE WIRELESS PRESS~ 97 CLARENCE STREET, SYDNEY. 
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Highlights of Radio , Broadcasting 
Applying the Golden Rule 1n Radio 

By ALFRED N. GOLDSMITH, B.S., Phd., Fellow I.R.E., 
Chief Broadcast Engineer, Radio Corporation of America 

NO satisfactory substitute for the 
Golden Rule has yet been dis
covered as a guide to human 

conduct and as a pathway to human 
happiness. Consideration for the 
rights of others and '' a decent respect 
for the opinions of mankind' ' are the 
only known lubricants which keep the 
wheels of life spinning smoothly. It 
is also a fact that in few fields is it 
more necessary to obey the Golden 

(Special to "Radio.") 

days of radio, when messages were 
few and far between, and receiving 
sets . located at long intervals, the 
problems of mutual interference were 
not serious. But to-day the ether 
carries the hurrying traffic of two 
hemispheres through the trans-oceanic 
long wave stations, it carries the 
urgent messages of the continents to 
thousands of ships on the high seas 
through the shorter wave marine sta-

This is a Powerful Receiving Set used for the Measuring of the Speed of. Radio 
Waves. It is the first Long-wave Receiver ever built without Outside Connec
tic,ns and is of Fourteen · Tubes with Super-selective High-power Receiver for 
Relay Control, the Batteries being contained in the Set. It was recently used_ 
in Measuring the Speed, of a Message sent from the Radio Corporation, New 
York, to Warsaw and back again. The time taken to cover the 8,500 Miles was 

0,054 Seconds. 

Rule than in radio. The reason is not 
far to seek. As long as people live 
isolated lives and do not come into 
contact, they do not have ·to worry 
particularly about the rights of 
others. But when they live in con
gested areas in large cities and are 
bound to jostle each other on every 
corner, forbearance and consideration 
are urgently required. In the early 

tions, it carries the multitude of per
sonal and experimental messages of 
the short wave amateur stations, and 
last but not least it must carry the 
hundreds of entertainment pro
grammes nightly broadcast from the 
elaborate stations which serve the 
millions of broadcast listeners. The 
receiving stations are correspondingly 
increased in number and in nearness 

to each other. A trip through city 'or 
country will show rows of dwellings 
on the roof of each of which will be 
one or more aerial wire systems or 
antennas for trapping the energy of 
the radio waves. It is inevitable that 
some interference should result under 
such conditions, particularly if the 
field of transmission were unorganised 
and the locating and handling of re
ceivers unsystematically done and 
without due regard for others. Radio 
sha'res with all other entertainment 
devices the necessity for thoughtful
ness. It is neither wise nor decent to 
permit a phonograph to shout through 
open windows with full intensitv 
under some conditions. · The reason fs 
that the air belongs to all, and the 
sound from phonographs occupies not 
only the user's air but his neighbour's 
air as well. Similarly, the ether is oc
cupied by all transmitting stations, 
and its successful use by all receiving 
stations is possible only under certain 
conditions. 

The application of the Golden Rule 
to transmission has already been car
ried out in large part by the De0 

partment of Commerce acting on the 
recommendations of the First and 
Second National Radio Conferences 
held at Washington. Basically, the 
organization of transmitting stations 
is as follow:-

1. All transmitting stations are clas
sified as to the type of service they 
expect to render the public. 

, 2. Every transmitting station of a 
given class is granted a specific fre
quency or wave-length on which to 
operate, as nearly exclusively a!'l pos
sible, for certain hours. 

3. Every transmitting station must 
divide time on its frequency or wave
length with other equally qualified 
transmitting stations in its vicinity, 
on a basis largely determined by mu
tual accommodation, with the advice 
and approval of the local Supervisor 
of Radio of the Department of Com
merce. 
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4. The frequencies or wave-lengths 
assigned are such as io mi1iimize tC> 
the utmost all interference between 
broadcast stations and to make it pos
sible for all receivers to get the great
est feasible number of simultaneous 
programmes by tuning. 

5. Amateur stations, which are in 
D"eneral located in residential districts 
;ear the broadcast listeners, are re
quired to refrain from transmission 
during those hours of the evening 
when the best broadcast programmes 
are being sent to the largest number 
of listeners, an obvious application of 
the principle of '' the greatest good 
to the greatest number.'' 

'l'hese measures have been a great 
step forward, the full value of which · 
is now beginning to be appreciated by 
the broadcast listeners when they con
trast the orderly conditions now exist
ing in the main with the confusion 
which confronted the Government be
fore the new regulations were promul
gated. The receiving field is clearly 
in line for organization, and in this 
field the co-operation and understand
ing of the broadcast listeners is very 
urgently needed. 

A series of suggested rules and 
their reasons are given here which, it 
is believed, would go far toward in
creasing the pleasure of broadcast 
li8teners. 

1. Keep your antenna or aerial 
wires as far as possible from your 
neighbours. If you must cross his an
tenna with your own, do so prefer
ably atright angles. Avoid long runs 
of your antenna parallel to his own 
and· near his antenna. Do not 1.ise a 
longer antenna than necessary. ' Do 
not use the same ground connecti'pn 
that he does. 

By observing this rule you will not 
rob him of part of his signal strength 
at times, nor will he do the same to 
You. Furthermore, he will not throw 
Your set out of tune when he happens 
to tune in to the same station to which 
Yon are listening. Your reception 
and his will become more independent 
and reliable as a result of separated 
autennas. 
. 2. Tf you use a single-circuit or two

tircuit regenerative receiver, avoid 
excessive '' feedback coupling'' 
/therwiRe known as "tickler coup
ing'' or "intensity control"). Fjn-

11ea~our to pick up stations without 
1av1ng the set oscillating; that 1s, 

.,. 
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without swinging the tickler handle 
around so far that you hear the tweet
ing ''birdie'' sound every time you 
pass through a station setting. If 
you do find that you have made the 
set oscillate to pick up a station, in
stantly throw the tickler ,handle back 
when you locate the station and bring 
it up again very cautiously until you 
get a satisfactory signal. Be satisfied 
with a little less signal at times rather 
than producing a howl or squeak by 
bringing the tickler up too far . 

The reason for this uiethod is that, 
every time you produce a squealing 
note in your set by excessive tickler 
coupling while tuning, your receiver 
has actually become a feeble. tran:,-
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do a great deal for radio if they will 
carry this message to the broadcast 
listeners in their vicinity and show 
them how to handle receiving sets i11 
considerate fashion. 

3. If you have a two-circuit regen
erative receiver, work with the coup
ling between antenna circuit and sec-

. ondary circuit as loose as possible so 
that, if the set does by accident get 
into oscillating condition through ex
cessive tickler coupling, you will radi
ate as little interference as possible. 

4. Keep a little table of settings for 
stations which you have heard and 
enjoyed. That is, have a chart of the 
various scales of your receiver and, 
mark carefully on it the positions of 

This is "Blind George" Wittenberg, a sightless ,News-boy at his Stand at the 
I nters·ection of 42nd Street and 6th Avenue, New York City. While George 
Listen·s:in on his Radio Receiving Set many a · passer-by stops to look and in 

the long run profits thereby accrue 1fo the, Blind News-boy. 

mitter and is producing the same sort 
of disturbance in your neighbour 's 
set. He may be all tuned in, enjoying 
the concert, and your thoughtless in
terference will be a real annoyance co 
him. A minute later he would be 
justified in treating you to the same 
sort of careless handling of his re
ceiver. Differently stated, whatever 
you are doing in the way of produc
ing such unpleasant sounds in your 
own receiver, you are doing in some 
measure to your neighbour as well. 
It is better by far to avoid this your
self, and to explain to your neighbour 
in a friendly way why he should do 
the same, showing him how if he i,.; 
unacquainted with the handling of 
radio receivers. Skilled amateurs can 

the variom; stations so that you ca11 
readily pick them up by setting every
thing as indicated on the chart. 

'l'his avoids the necessity of "fish- 
ing" .for the stations, with the set in 
danger of oscillating and disturbing 
others, and also simplifies picking up 
stations speedily. 

It is also desirable for all those who 
can read the Continental telegraph 
code to keep a record of all interfer
ing telegraph messages which bother 
them during the broadcasting hours 
particularly noticing the call letter 
of the se'nding station and the station 
to which the message is addressr.\ 
and the geuern.1 nature of the message 
( (·ommercial, personal, official, etc.) . 

( Continued on page 96.) 
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Trans-Pacific Wireless Tests 
C. D. Maclurcan's Report 

Success Crowns Australian Experimenters' Efforts 

IT is with the greatest pleasure that we place before the readers of 
"Radio" the following specially written report by Mr. Charles D. 
Maclurcan. It is entirely exclusive to this magazine, and, in fact, 

"Radio" is the first publication in the world to contain the full facts 
and details of the trans-Pacific wireless tests held recently to ascertain 
the short wave, low power radio possibilities of communication between 
Australia and the United States of America. 
BY the inclusion in tlie contents of this number of "Radio" of the story 

of Mr. Maclurcan's and Jack Davis' activities while en voyage to and 
from San Francisco we give our readers the opportunity of first prefer
ence in reading an announcement which is awaited with impatience by 
the wireless authorities and the Press of the world. 

BY CHARLES D. MACLURCAN. 
(Rpecial and Exclusive to Radio.) 

(COPYRIGHT. ) 

/ 

I PROPOSE in the followi11g pages 
to give a brief but comprehensive 
account of our experiments, anJ 

some of the results obtained during 
our interesting journey to San Fran
cisco and back, on the R.M.S. Tahiti. 
I only intend to deal with that por-

tion of the work concerning, and of 
interest · to, experimenters generally. 

My able accomplice in this '' crimin
al'' undertaking was our young 
friend Jack Davis, whose real name 
( though few know it) is Ross Raleigh 
Davis. Undoubtedly ,Jack was, in 
common parlance, the "gnat's eye
brow::;'' and was a great comfort to 
me-especially when I was not feeling 
'' too well. '' 

praise. Theirs was the most uninterest
ing portion of the business, which for 
several weeks meant staying out of a 
warm bed, and transmitting for long 
periods, without the relaxation of 
having something t.o listen to . 

Mr. Charles D. Maclurcan. 

As is generally known one of the 
objects of the trip was to obtain some 
reliable data as to the possibilities of 
the two low-power transmitters at 
my experimental radio station 2CM at 
Strathfield, Sydney. Amalgamated 
Wireless , Ltd., 97 Clarence Street, 
Sydney, were approached in the mat
ter, and it is entirely due to their gen
erous assistance that the expedition 
was made possible. This Company 
made arrangements for the fitting up 
of a complete low-power radio instal
lation on the R.M.S. Tahiti. The radio 
cabin was situated on a small boat 
deck near the vessel's stern, and the 
aerial was suspended from the main 
mast to the stern. 

The Sydney end of the work was in 
charge of Mr. F. Basil Cooke, who 
was very ably assisted by Mr. Bon 
Gow. The work done by these two 
gentlemen is worthy of the greatest Mr. F. Basil Cooke, F.R.A.S. 
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APPARATUS USED AT 2OM, 
STRATHFIELD, SYDNEY. 

Aerial.- A six-wire cage on 4ft. 
hoops. Modified T, with 100ft. top 
supported by 80ft. mast. A tuned 
counterpoise is used but no earth 
connection. Natural W /L: 190 
met.res. Resistance at 200 metres: 
7.8 ohms. Capacity: .00083 M/F. 

100-Watt Transmitter.-This set 
employs two 50-watt Radiotron 
Valves No. 203 in a direct coupled 
Hartley Circuit. Kenotr,on rectified 
A.C. plate supply, of 1,000 volts, 
180 M/ A. Power input: 180 watts. 
Radiation : 4 amps. at 185 metres 
and 5 amps. at 230 metres (to which 
wave-length this set was afterwards 
altered). 

10-Watt Set.-Uses 
watt Radiotron Valves, 
as oscillators, in an 

three five
No. _202, all 
inductively 

"RADIO" 

Maximum radiation with counter
poise : 1.8 amps.; without C/P, 1.3 
amps. at 220 metres. 

Receiver.-Four-valve set, with 
three coil tuner. One step tuned 
plate R.F., and two steps of Audio. 

Receiving Valves Used.-Radio 
Frequency, Marconi QX (which I 
think stands alone for this purpose) . 
For Detector and Audios, all Radio
tron 201A 's. 

After the installation work was 
completed on the ship, preliminary 
tests were carried out with 2CM the 
night before sailing. Everything was 
working well, and there only remain
ed the erection of the counterpoise 
after we got out to sea. 

AT SEA. 
We had a splendid send-off from 

members of the Wireless Institute, 

VIEWS ON THE VOYAGE. 
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we had been to a birthday party the 
previous evening, or were suffering 
from ague! 

Still, the conditions were far from 
ideal for long distance receptiou. Try 
getting a fine . adjustment with your 
honeycomb coils :flapping like a don 
key's ears and the microphonic noises 
in your receiver trying to play, '' She 
Sat in the Sink and Sunk.' ' When 
you add to this the fact that the 
ship 's regular wireless traffic had, of 
course, to go on no matter whether 
we were working or not, you have 
some idea how slender we thought our 
chances of success. 

We rigged up the counterpoise 
after lunch and· soon .were in com
munication with 2CM. 

The sea was not rough then, but 
there was quite enough movement to 
suit us. Later in the evening it did 

1. The R.M.S. "Tahiti" a,t anchor off Raratonga. 2. The "Tahiti's" three Wireless Oper~tors. Left to right: 

coupled feed back circuit. Keno
tron rectified A.O. Plate supply. Nor
mal power used throughout the 
tests: 7.8 watts input. This set was 
also used for music, speech and 
l.C.W. Direct Grid modulation. 
Radiation: 1.8 amps. at 235 metres. 

Receiver.-Regenerative Detector 
and One Step Audio Amplifier. 

APPARATUS USED ON R.M.S. 
"TAHITI" (2ODM). 

Aerial.-A six-wire cage opening 
at the top to 16ft. Spreader. ln
wrted L abuut 80ft. total length. A 
tuned counterpoise was used when 
possible. 

Transmitter.-A replica of 2CM 's 
10 - watt set, but · plate po-iver 
supplied by D.C. Generator. Maxi

___ mum power input : about 30 watts. 

E. J. Gough (3rd), E. M. Bain (1st) and H. F. Tye (2nd). 

Mr. S. E. Tatham, Managing Editor, 
and Mr. N. H . Thompson, Associate 
Editor, of Ra.dlio, Miss Wallace, of the 
Royal Arcade, Mr. Malcolm Perry, 
and a host of experimenters and other 
friends, and steamed away at 11 a.m., 
Feb. 28. In an hour we were well at 
sea and very down-hearted to find that 
the vibration in our cabin was very 
much worse than we had expected. 
The small boat deck had an oscillation 
period of its own, which, added to the 
usual vibration at the after-end of 
the ship, made us feel as though we 
had St. Vitus' Dance. We quite de
spaired of doing any good reception 
work under these adverse conditions, 
but strangely enough, we got quite 
used to this state of things, and could 
almost write in the cabin later on. Of 
course, when we did go to the quieter 
portions of the ship people thought 

liven up a little, and so remembering 
that '' discretion was the better part 
of valour,'' I thought it advisable to 
turn in. Jack bravely remained on 
duty, however-which soon caused 
him to seek solace over the port rail. 

Many messages were received, most
ly advice as to how to cure sea-sick
ness. Callous 3BY said, '' Start feed
ing the fishes after you log me. '' 

PROOF OF RECEPTION. 
The method adopted to prove rr

ception was as follow :-
'l'est messages were sent daily from 

2CM, each one consisting of three 10-
letter code-words. These were for
warded daily to Mr. Cooke by the 
Amalgamated Wireless Company. Im
mediately these messages were receiv
ed by us, we took copies along to Mr. 
Bain, First Wireless Operator, who 
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Mr. Bon Gow, who was of inestimable 
assistance to Mr. F. Basil Cooke, who 

was in charge of 2CM. 

filed them away and later forwarded 
them direct to the company. 

was rather disappointing, but 2ClVI 
had quite a lot of difficulty reading 
our signals, they being unstable and 
swinging badly. This was, no doubt, 
due to the motion of the ship and 
the position of our aerial in relation 
to derrick stays, etc. 

OUR TROUBLES BEGIN. 
Two days out from Sydney our 

first five-watter burnt out. This left 
us with two spares. The night before 
our arrival in Wellington our gener
ator gave a "fourth of July" celebra
tion and ceased to take any further 
interest in the proceedings. This hap
pened at 1 a.m. while in the middle 
of a sentence by 'phone to 2ClVI. 2ClVI 
thought we'd . been suddenly tor
pedoed in the engine room ! Our first 
visit to Wellington was therefore 
taken up with hunting £or another 
generator. 

'l'he code messages were received 
from the eight-watt set to within two 
clays' journey from 'Frisco, a distance 
of 5,380 nautical miles. They were 
still nicely readable, but were missed 
the following night because at the . 
schedule time we were working with 
6AKW. lVIusic was received from this 
set up to 4,300 miles and was quite 
clear on the loud speaker with four 
valves. 

. . . By the kind assistance of lVIr. Har
rison, 2AI, and lVIr. Shrimpton, 2XA, 
a generator was procured for us from 
the Wellington University. A wooden 
pulley was quickly made by 2AP, Mr. 
Percy Collier, which was attached to 
the original 100-volt motor. A sewing 
machine belt and a couple of holding 
down bolts, and away we went again 
-Yes! and away went three more 
five-watters, too, but more of this 
anon. 

We were looking forward to our ar
rival in Wellington, for Frank Bell, 
old 4AA, had promised to leave the 

From the 100-watt set the code was 
last received one day's journey short 
of 'Frisco, a distance of 5,900 miles. 
Signals were then QSA, but reception 
of the code was rendered impossible 
in '1'7 risco harbour owing to very bad 
QRM from power mains. The familiar 
call could be heard from both sets 
above the QRlVI, but no code words 
could be deciphered. 

We had not expected such good re
sults as these. In fact, I had in
structed Mr. Cooke not to use the 
sma'll set after we were due in Rara
tonga (3,000 miles). The signals 
were still so strong, however, that we 
sent a wireless through the ship's 
set instructing- him to continue work
ing the ten-watt.er. 

May 14, 1924. 

jumbucks and toddle along to meet 
us. He was there all right. We pick
ed him out quite easily on the wharf. 
Knew him by his morse code ! 

We spent a most enjoyable day with 
him, though he did nearly lead us 
astray. On the return trip we hacl 
the pleasure of meeting his sister, wh•i 
was passing through Wellington at 
the time. lVIiss Bell is just as keen on 
radio as Frank, and she came and 
sat in our little wooden hut and lis
tened most sympathetically, to our 
"tale of woe." lVIany N.S.W. and 
Victorian experimenters know lVIiss 
Bell by key. She always relieves 
Frank about 2 a.m. while he gets su~
ficient nourishment to carry on till 
4 a.m. and so keep us out of bed wit7\
out nourishment. 

When we returned to Wellington 
on our homeward voyage, we visited 
the amateur stations of Jeff Shrimp
ton, 2XA, Walter Harrison, 2AI, and 
Percy Collier, 2AP. They are all real 
experimenters' sets and do good work. 
In fact, I have to compliment all the 
N.Z. "hams" we worked with on the 
efficient way they handle their trafflc. 
No time is wasted. / 

We had left Wellington about half 
an hour when our next trouble oc
curred. The little generator was bolt
ed down and started up: Three of 
our precious valves started up also
right out of their sockets. We had 
now only two left and one of these 
proved a ''dud.'' 'l'hen was there 

'fhe furthest two-way work was 
done with 2CM, at 1,800 miles. This Jack Davis (20S) in hi,s Radio Room at his Home at Vaucluse, Sydney. 
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Circuit of 100-Watt T!'ansmitter at 2CM. 

'' weeping and wailing and gnashing 
of teeth,'' for we did not expect to 
canse much disturbance in the ether 
"·ith one five-watter . We had to put 
up with it, however, and do our best 
and anyway we worked 2AP for thr1.:e 
days up to 1,200 miles with it and 
later 6AKW (U.S.A.) at 1,000 miles, 
so it might have been worse. Our 
power input was then six watts. 

On March 5, the day after our de
parture from Wellington, we picked 
np broadcasting from KGO, Oakland, 
California. This was in Lat. 38° 50 'S 
Long. 179° 33' E. The distance be-

On several occasions the code mes
sage was _,easily received from the 
eight-watt set on 235 metres, but im
possible to pick up from the 100-wat
ter on 185 metres. This wave-length 
seems to be the most popular one for 
American ''Hams.'' 

While on the subject of QRM, we 
were astonished at the number of 
Yanks who do nothing else but call 
CQ for long periods. On several oc
casions we made a point of listening 
to some of the strongest to see if any
one answered them, or whether they 
worked any traffic. No, sir! They 

IN THE SOUTH SEAS. 
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raise the wave-length of the 100-wat
ter to 230 metres. After this we had 
no difficulty in getting him. 

But no wonder the signals of the 
Yank Hams were QSA. We were as
tonished to learn of the amount of 
power they put into their tubes. They 
do not rate their power aR we do, by 
the actual plate input, but according 
to what power the manufacturer of 
the tube rates it. 

For instance, we visited the station 
cif 6A WT in San Francisco. -He em
ploys a single 250-watt valve. His 
power is therefore described at 250 
watts. But his · plate voltage was 
6,000 and current 900 milli-amps., 5.4 
kilowatts plate input power! . We 
were told that 6KA's power was ten 
kilowatts. If so, no wonder we hear 
him in Australia! 

The weather across the Pacific was, 
on the whole, excellent. We had a 
couple of rough days before arriving 
in 'Frisco, but by that time we were 
hardened sailors, and no longer spoke 

1. A typical native hut at Raratonga. 2. Mr. Ma cl u rca n and J ack Davis exploring Papeete. 

ing abont 5,600 miles. Although it 
w:w.tecl haL' an hour to sun-set he 
was heard all over the after-deck on 
the loud speaker. KGO's .modulation 
was excellent at all times, and 
his transmissions uniformly good 
throughout the voyage across the 
Pacific. 

After leaving Raratonga we ex
perienced some trouble reading the 
100-watt set through QRM from Am
erican amateurs. Many of these could. 
be read by their generator or A.C. 
hum only, and hundreds were very 
QSA. 

were simply QSL-card-hunters and 
who knows, perhaps, had no receiving 
sets. As a result of this QRM, we 
radioed instructions to Mr. Cooke to 

of '' leaning over the palings at the 
blunt end." 

. Our calls at Raratonga and Papeete 
were most enjoyable. Raratonga is a 

Circuit of 10 -Watt Transmitter at 2CM . 
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perfect " Garden of Eden "-plenty 
of ''Eves ' ' there, too, mark you, and 
V.N.'l'. (For those who don't know 
the code abbreviations, V.N.'l'. means 
"very nice, too.") It was at Rara
tonga, on the return trip, that we 
nearly lost Jack. One buxom young 
Eve took a decided fancy to 
him, and in attempting to 111-

troduce him to her family we 
had a fleeting glimpse of the re
luctant Jack being dragged into a 
native hut. But that is a long story, 
1::1uffice it to say that we rescued him 
without any broken bones-or hearts. 

IN SAN FRANCISCO. 
We arrived in 'Frisco at 8 p.m., 

J,7 riday, March 21. Although we only 

l ..... a • 
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pleasure of meeting Mr. Dillon, the 
Radio Inspector, and Mr. McGowan, 
his jovial assistant. 

We were also lunched by Mr. R. F. 
Whitehurst of the Electrical Appli
ance Co., to whom we had a letter of 
introduction. This gentleman assist
ed us greatly in obtaining such ap
paratus as we required for the return 
trip. 

The "Ham" who stands out· most · 
in my mind, however, is Mr. Ralph 
Heinz. He is an experimenter after 
my own heart, and is keen on low 
pow er work. A most enjoyable after
noon and evening was spent with him, 
when, accompanied . by Mr. McGowan 
and Mr. Halloran, we visited his, and 
Mr. McGowan's radio stations. Later 

May 14, 1924. 

of us were logging Yanks whose 
power in the aerial was supposed to 
be no more than ours. Obviously the 
best way to find the trouble, was to 
send over a receiver and operator, 
used to Yank logging, to try and 
pick up Australian signals. As you 
have already read, 2CM's signals were 
heard by us in 'Frisco under unfav -
ourable circumstances, and, although. 
we notified many U.S.A. "Hams" of 
the times of transmission, and had 
also written ahead to "QST," giving 
the schedule, no U.S.A. amateur suc
ceeded in hearing 2CM, so far as we 
are aware. 

Now, the amateur over there has a 
great deal with which to put up. 'l'he 
QRM at amateur wave-length is, at 

. .. 
Mr. Charles D. Maclurcan at 2CDM, the experimental wireless station which was specially erected on the after deck aboard the 

R.M.S. "Tahiti." 

had six days there our stay was made 
most enjoyable for us. We had been 
referred by Mr. Warner of the Ameri
can Radio Relay League to Mr. A. H . 
Babcock, a director of the A.R.R.L. 
I had taken the liberty of cabling to 
Mr. Babcock from Wellington, ask
ing him to procure for me another 

· generator, to :r:J:Jplace the one burnt 
out. This was ready for us on arrival, 
and our thanks are due to this cour
teous gentleman, who made our short 
stay so enjoyable. He entertained us 
at luncheon in the Engineers' Club, 
at which we had pleasure in meeting 
some thirty of San Francisco's lead
ing experimenters. We also had the 

in the evening we were joined by sev
eral other experimenters who visited 
the ship and ended the evening with 
a '' worfels ( spelt waffles) and honey'' 
supper. 

TWO-WAY TRAFFIC. 
I want now to say a few words 

about the possibility of.amateur two
way traffic between Australia and 
U.S.A. 

One of the principal things we 
wished to find out during this trip 
was why no Australian station had 
been definitely logged in U.S.A. Some 
of our transmitting stations were 
known to be very efficient and many 

all times, indescribable. At the same 
time, they are not as used to receiving 
weak signals as we are in Australia. 
As a matter of fact, there has been 
in the past, little need for them to 
be. They have all the power they 
require to cover America with loud 
signals, and until quite recently, there 
was little incentive to reach out. We, 
on the other hand, were for many 
years allowed only to receive, and all 
there was to receive, was the rest of 
th e world , for there was little doing 
in Australia. Hence, we are able to 
successfully handle tuned Radio Fre
quency Amplification which the Y auks 
consider of very little more use than 
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the ordinary regenerative detector. 
We know how wrong they are there, 
Iiowever. 

I am quite convinced that there is 
little hope of working with U.S.A., as 
things are at present. It will be neces
sary for us to adopt transmitting cir
cuits that arc adaptable to quick 
wave-length changes, work tm wave
lengths away from QRM, and increase 
our signal strength considerably. As 
we are not allowed much power by 
the authorities, we must depend on 
increased efficiency for the louder sig-
11als. This will probably be done with 
specially constructed sets to operate 
on wave-lengths about 100 metres, 
with large aerials and series conden
sers. By the time these alterations 
are effected we will hope that our 
friends across the pond are more in
timately acquainted with Radio Fre
l/Uency Amplification. 'rhen the rest 
i1; easy. 

While on the subject of Radio Fre
quency Amplification, I procured in 
'Frisco a Grebe "13" receiver, which 
employs one stage tuned R.F. 'rhis 
instrument had been recommended to 
me by Major Mott ( 6XAD) and many 
others, as being the '' last word'' in 
DX receivers. Well ,. we. gave it a good . · 
try-out on the return trip. It is quite 

Circuit of 2CDM's Receiver. 

"itAOtOu 

. 1 

~ -; 

At Sea. 

1 

easy to handle and very selective, 
but, with the same number of valves, 
(lR.F. and Detector) my own old set 
gives about double the signal strength 
on long distance C.W. 

Before leaving ']'risco I cabled to 
Mr. Cooke cis follows:-

"Signals . received 'Frisco. Now send 
only eleven to twelve both sets until 
ncHfied. Listen from twelfth. Notify 
all States call half hour before." 

Unfortunately, when the cable was 
delivered, the word " before" was 
omitted. . This will account for the 
few Australian stations logged on the 
return trip. 

BOUND FOR HOME. 
'rhe homeward voyage was very 

pleasant throughout and 2CM's sig
nals came through nightly to cheer us 
up. Particular attention was given . ~ 
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The Mid -day Whistle. 

I · 

i 
I 

to taking audibility readings of the 
signals. This had been somewhat 
neglected on the way over, as we were 
more concerned with receiving the 
test code messages. 

On our return to Wellington we 
had a fine reception, and were given 
a most enjoyable supper by the. New 
Zealand Radio League of which Mr. 
P. Evans is the President · 

We arrived back - in Sydney on 
Saturday, April 19, well and 
happy. The whole trip had 
proved most successful, inter-
esting and entirely worth while. It 
is probably the first time in history 
that an experimenter has been in the 
unique position of hearing and mea
suring the signals from his own radio 
station, for a period of over six weeks, 
and it is hoped that many improve
ments in the station will result there
from. 

Why wait for the Regulations to Change? 
We can supply fOU with a · "BURGINPHONE" SEALED RECEIVER NOW. 

"\Ve will also gnarantee to alter it to conform to any NEW REGULATIONS if such are in force within 6 month s from 
purcha5c, ' ·. ' 

. "BURGINPHONE" WIRELESS RECEIVERS comply with 
Government Reguiations, and are thoroughly efficient. 
THEIR RECORD :-Reception of American Broadcasting. 

Send for Illustrated Catalogue and Price List, or Call and have a Demonstration. 

BURGIN ELECTRIC COY. 
Showrooms am Sales Devt.: WIRELESS ENGINEERS AND SUPPLIERS, 

1st FLOOR, CALLAGHAN HOUSE, 391 George Street, SYDNEY. 

Mention "Radio" wh~n communicating with advertlaen. 
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Alterations to 2CM 100-watt set are 
already well under way, and it is 
hoped in about a month's time to 
sho'ot over a hefty signal on 120 
metres or thereabouts (Yank 
'' Jiams'' please note, schedules book
ed strictly in rotation, no extra charge 
for staying up all night). 

Before concluding this rather dis
jointed effusion, I wish to express my 
thanks to the three wireless operatorn 
of the Tahit-i:, Mr. Bain, Mr. 'rye and 
Mr. Gough. Had it not been for their 
help and very tolerant attitude to-
ward us, the whole expedition could 
easily have been rendered useless. As 
it is, our recollections of the R.M.S. 
Ta.hiti can only be of the most plea
sant for we met with the best of treat
ment from the whole of the ship's 
company from st.art to finish. 

CALLS LOGGED (2CM NOT 
SHOWN). 

The figures in brackets indicate the 
Audibility. 

Feb. 28: 
Aust., 2JM (fone and I :C.W. 200), 2RA 

(speech), 2DK (speech), 2UW 
(speech and I.C .vV.). 

Feb. 29, Daylight, 330 miles: 
Aust., 2BB (CW 34) . 
Feb. 29, Night, 430 mi,es: 
Aust., 2BB (speech), 2JM (7), 3BY (9), 

3ER (10), 2ZN (11), 3BM (11), 3JH 
(11). 

N.Z., lYA (60), 2AP (4) lAA (6). 

March 1,850 miles: 
Anst., 2JM (6), 3AF, 3JH, 3JU (voice 16), 

3JI<', 2IJ, 3AR, 2AM, 2RA, 2JN, 2YI, 
5BQ. 

N.Z., 2AB, lYM (voice) . 

Mar. 2, 1200 miles: 
Aust., 3BM (9), 2DS (8), 2IY (4-5), 2JM 

(7), 3BD (3), 2IJ (7), 3JU (8), 2KC 
(8), 2FA (8), 3BG (6). 

N.Z., 2AP (worked), 3AD, lAA, lAO, lAE. 
U.S.A., SZE (6000 miles). 

Mar. 5, 1600 miles: 
Aust., 3BD (20) . 
N.Z., 2AP (worked), 4K~', 3AF, 2AQ, 2AF. 
U.S.A. , Dist. to 'F'risco : a,600 mile8. KCl-0. 

Mar. 5 (No. 2.): 
Aust., 1830 miles, 3BH, 3BY, 3BD. 
N.Z. (Dist. 1200 miles), 4AA (wkcl.), 2AP 

(wkd.), 4AB, -4AR, -4CK, 2YG. 
U.S.A., 'Frisco, -5300 miles, 7ABZ, 6ZBG, 

7NPW, 6NB, 6KA, 6BLW, 9CCS, 
6ALK, 5NW, KGO . 

Mar. 6: 
Aust., 2200 miles, 3JH. 
N.Z. , 1600 miles, 4AA (16), 2AP (wkd. 

1200), 2AG (16), lAC (9), 2AB, 3AF. 
U.S.A., 'Frisco, a000, 6BK, 9EJZ, 5ANA, 

6PY, 4BZ, 6ADK, 9DR, 4JE, KGO. 

Mar. 7: 
U.S.A., 9DWN, 6EW, 6ABY, 4ZAV, KGO. 

Mar. 8: 
N.Z., 2800 miles, lAI (6), 4AA (8). 
U.S.A ., 'Frisco, 4800 miles·, SLL, 6ABD, 

6CNG, 7SH, 8ZZ, lBOM, 7CK, 5AL, 
6RF, 5PK, 9BQ, 6RFX. 

"RADIO" 

Mar. 10: 
N.Z., 3400 miles, 4AA. 
U.S.A., 4100 miles, 7FQ, 6AHP (CQ), 

9EKY (CQ), 7AQ, 6AH (CQ), 9BZ 
(CQ), KFKX (QSA). 

Mar. 11: 
N.Z., 3800 miles, 2AQ (7), 4AA (7), 3AF 

(5). 

May 14, 1924. 

U.S.A., 'Frisco, 3300, 6QL (CQ), 9BLY 
(CQ), 6ARF, C6XC (CQ). 

Mar. 12: 
U.S.A., 'Frisco, 2900 miles, 7CRQ, 6CDC, 

9AND, 9BQ, 9CJU, 6AFM, 6DO, KGO. 

Mar. 15: 
N.Z., 3400 miles, 2AQ (6) . 

The 100-Watt Transmitter at 2CM was used in the Tests for Wireless Telegraphy 
only. On a Wave of 210 Metres this Set radiates five Amps. 

The Low-Power Sending and Receiving Apparatus at 2CM. On the Right is 
the 10-Watt Transmitter. This Set Radiates 11 Amps on a Wave-length of 250 
Metres. A Duplicate used for boith Telegraphy and Telephony was Specially 

Made and Installed on the R.M.S. "Tahiti." 
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U.S.A., 'Frisco, 2500 miles, 6ANY, 6ADC ?, 
6BK, 6ACB, KHJ. 

Mar. 16: 
U.S.A., 'Frisco, 2200, WGY, WGAF, KGO, 

KHJ. 

Mar. 17: 
U. S.A., 'Frisco, 1700 m iles, KFI, 5FT, 

6A VR, 8AIG, 6BWD, SCIK. 

Mar. 18: 
U.S.A., 'Frisco, 1350 miles, 6AHP, 6BNT, 

5GT, 5ALM, 3HH. 

Mar. 19: 
U .S.A., 'Frisco, 1000 miles, 6AKW (wkd ), 

9CXX, 5UM, 6A VY, 6FP, 6ALK, 6CDV, 

· SPECIAL VALUES 
IN RADIO EQUifMENT 

offered by 

DAVID JONES' 
Cat_ter Vernier Rheostat. 
Price 
Carter Automatic Control 
Rheostat. Price 
Master Rheostat. Price .. 
Cutler Hammer Rheostat. 
Price 
Genuine Baldwin Phones. 
Type C. Price, pair 
Frost Fones, the Ideal 
Headset. Price 
Crosley Porcelain V.T. 
Sockets. Price .. 
Crosley Composition, V.T. 
Sockets. Price . . 
Marie Audio Frequency 

11 / -

14/ 6 
4/-

7/9 

80/-

27/ 6 

3/ 3 

3/ -

Transformers. PI'ice 25/-
Freshman Variable Grid 
L eaks. Price 4/ 9 
"Copperweld" Aerial v\rire. 
Price, 100 ft. 3/3 
Hot - wire R a d i a t i o ri 
Metres. Price 45/-
Bestone Varia ble Con
densers. .001/43 Plates.. 28/
Bestone Variable Con
densers. .0005-23 P lates 22/ 6 · 
Radio "Sure Grip" Phone 
Plug. Price 4/-

DAVID JONES' 
. RADIO SECTION, 

252 YORK STREET .. 
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6ANB, 6RA, 6VE, 6CHU, 6ADS, 9ACY, 
6XAD. 

Mar. 20: 
U .S.A., WGHC, WGKG, KPO. 

Mar. 29: 
U.S.A., 'Frisco, 1000 miles, 6KN (wkd.). 

April 1: 
U.S.A., 6BIC, 6CCY, 9TC, 6CPO, 7CO. 

April 3: _ 
U. S.A., 'Frisco, 3000 miles, lCPI, lCJM, 

6AGI, 6CCY, 6ZBT, 6AHP, 6BEZ, 
6.A..TA, 6AFA, 6BRI, 6CHL, 6AO, 6CB, 
6WP, 6BLA,- 6LA, 7EM, SCZZ, SU R, 
SKJA, 9CKW, 9DAY, 9CJY. 

April 4: 
U,S,A,, 'Frisco, - 3300 miles, lBIE , 5ADB, 

5CUV, 5APP, 5A.TJ, 5ADB, 6BLW, 
6B.NT, 6AKM, 6BWP, 6CEJ, 6GO, 
6BNO, 6CIVIU, 6PU, 6CGO, 6PN, 7UZB, 

_ 7DR, 7JN, 7FR, 7IW, 7FO, 7ADG, SDI, 
SCXM, SDBM, 9DAY, 9EJ, 9AYJ, 9MY, 
9IE, _9CLQ, KEO, KFST. 

N.Z., 2700 miles, 2AR. 
Aust., 4100, 3BD. 

April 5: 
N.Z., - 2200 miles, 2AD_. 

,_,/ 
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Circuit of receiver used at 2CM. 

U.S.A ., 'Frisco, 4300, lAL, 6DUR, 6AHG, 
6BLK, 6BLW, 7LM, STXC, 9CR, 9CDL. 

April 6: 
U.S.A., 'Fr isco, 4700 miles, 6QJ, 6AGK. 
April 7 : 
U.S.A., 'Frisco, 5000 miles, 9CLY. 

April 8 : 
U .S.A., 'Frisco, 5300 m iles, 6BWP, 5QLS, 

6ACK. 
April 9: 
N.Z., 1200 miles, 3AF. 
U.S.A., 'Frisco, 5700 miles, 9CP, lMO. 

(Con t inued on page 96.) 

This shows the After Portion of the "Tah iti." _Here may be 
seen the Experimental Wireless Cab_in (2CDM) and its Aerial , 
together with that portion of the Commercial Station (MYN). 

"Radio '' is the only pape~ dealing effectively with Australian 
ties. It is bright and up to date. 

Broac;lcasting activi-

\ 
An a_npual subscription at 10/ -.will bring it .regularly to your home each fortnight. 
Sub. to-day. · 

Send that 
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"KGO, Oakland, California" 
, 

Australian Experimenters Second to None 

Several More "Log'' American Station 

SINCE the last issue of Racl,io, 
when we published letters from 
Mr. A . E . Wright and Mr. J. G. 

Onus, stating reception of the General 
Electric Company 's broadcasting sta
tion KGO, at Oakland, California, 
U.S.A. , we have received several fur
thn repor1s- two from Mr. Wright 
and one each from Messrs. E . M. B. 
Pell and C. P. Morgan and Mr. N. 0. 
Glasson. In order to encourage other 
experimenters we have taken the lib
erty of publishing them so that it 
may be actually shown what an Aus
tralian wireless enthusiast can do 
when he puts his heart into it. 

We have, of course, received many 
other letters but the claims they con
tain are not altogether satisfactory, 
for the logging of KGO is by no 
means the easy matter it might seem 
on paper. It means untiring effort, 
meticulous attention to detail and a 
thorough understanding of the science 
of wireless. For those who succeed in 
accomplishing the feat no praise can 
be too high; tu them is due the place 
radio holds in the world io-day; to 
them will be due the pre:,tigc it will 
enjoy to-morrow. 

The report:, received are as follow: 

LETTERS TO THE EDITOR. 

Dear Sir : 
I again picked up KGO this 

evening and herewith append a de
tailed report:-

P .M. 
5. 35- Orchestra. 
5.39- "KGO, Oakland, California." 
6.10- Orchestra, 
6.14- "KGO, Oakland, California." 
6.17-"Pacific Coast Station KGO, 

Oakland, California, There 
will be another intermis
s ion of ten minutes, after 
which KGO, Oakland, Cali
fornia will continue broadcast
ing of music from the St. 
Francis Hotel Orchestra, San 
Francisco. Henri Holburge, 
Conductor." 

6.32- Orchestra. 
6.36-''KGO, Oakland, California.'' 
6.41- "KGO, Oakland, California." 
6.47- (Announced another interval.) 
6.55-Orchestra. 
7. 3-"KGO, signing off at 1 --- ½ 

.... A.M. . . . Good morning! " 
He was not so good on this date. The 

fault I traced to be my B. Battery. 
I did not g e t the full announcement 
when he .was signing off owing to the 
noise the B. Battery was making. His 
time was 1.1½ or 1.2½, I am not sure 
which. 

On Sunday night las t the atmds 
pherics were bad, which perhaps you 
know, nevertheless I managed fo get 
the following. (You may think that I 
am guessing at this report, as they are 
all nearly alike, but I can honestly say 
that every word stated was heard by a 
J .P. and myself in s pite of bad re
cei\·ing conditions, ) 

P .M. 
5. 5- Heard the carrier. 
5.25--Orchestra. 
5.34- ' 'KGO, Oakland, Califor'nia" (as 

clear as a bell) . 
5.40- "Pacific Coast- KG- Oakland-

There will be an intermission .. -
KGO, Oakland, California, will 
continue broadcasting of music 
'--San Francisco. Henri Hol
burge, Conductor." 

5,15 5-Orchestra. 
5.58- "KGO, Oakland, California." 
6. 6- (Came in extra strong). 
6. 7- --"KGO, Oakland, California." 
6.11-''Pacific Coast Station KGO- -

after KGO-California will 
continue 
music." 

6.27- Orchestra. 

broadcasting of· 

6.35-"KGO, Oakland, California." 
6.38-(A break in the music of about 

ten seconds.) 
6.41- "Pacific Coast Station KGO, 

Oakland, California. 'l'here will 
be about 10 minutes intermis
sion, after which KGO, Oak
land, California, will continue 

STROMBERG-CARLSON 
SUPER No. 2-A Radio Headset SENSITIVE 

£2/5/-. 
Why buy a cheap inferior set when you can obtain a high efficiency No. 2-A 
at half the cost of an equal set? It i:,; built by •.relephone Manufacturers of 30 
years' standing. DURABLE, COMFORTABLE, ACCURATELY REPRODUCES 
VOICE and MUSIC. Permanent adjustment, unaffected, by climatic and tempera
ture changes. Also RADIO PLUGS and JACKS; MICROPHONES. all types. 

Ask your dealer or write us direct. 

Aust. L.P.R. BEAN& CO. LTD.,229CastlereaghSt.,Sydney Reps. 
Intersti,,te :-llRISBANE: S. H, Smith, Radio House. ADELAIDE: Chas, Atkins I: Oo, 

. PERTH: T. Muir & Co,, 99 William Street. MELBOURNE: Homeora.fts, 211 Swanston Str .. t. 

lloliiOlll "k41o" wlltn otmmunic&tinc with advtrl!Hn. 
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broadcasting of music from the 
St. Francis Hotel Orchestra, 
San Francisco. Henri Holburge, 
Conductor." 

6.52-Orchestra (going full blast when 
I "lit up"). 

6.55-"KGO, Oakland, California." 
6.58-(A break.) 
7. 1-"Pacific Coast Station KGO, 

Oakland, California. This con
cludes broadcasting of music
San Francisco. Henri Hol
burge, Conducting, KGO, Oak
land, California-off at 1 a.m. 
Pacific Coast time. Good morn
ing!" 

When announcing his time he made 
a pause between the 1 and a.m., as 
though he were looking to see if there 
were any odd minutes. 

3AR, telephone 4 75; broadcasting 
from Melbourne came over splendidly 
to-night. I have heard this station 
often lately, but not nearly as well 
as he was doing this evening. 

Yours faithfully, 
(Sgd.) A. E. WRIGH'l'. 

Scarborough, South Coast, N.S.W. 
April 16, 1924. 

Dear Sir: 
When listening-in last night ou 

uur six-valve set, Mr. C. Morgan and 
111ysel~ were again successful in pick
iHg up KGO, Oakland, California. 

We first heard this station on Janu
a1·y 6 last, but have not been success
ful in picking them up since on ac
count of bad static. Last night on 
three valves at about 6.43 and at 6.46 
we distinGtly heard the words, '' KGO, 
Oakland, California, '' and then an or
chestral item, followed by a pause of 
~ome minutes. Then "KGO, Oakland, 
C~lifornia transmitting, General Elec
tric Company, KGO, Oakland, Cali
fornia." Static was bad for ,a minute 
0~ two and when it stopped the ear
ner wave had stopped also. On four 
valves (1 H.F. 2 L.F.) the music was 
loud enough at one time to operate a 
loud speaker. It was heard perfectly 
by Mr. Morgan, Mr. J. L. Walker, a 
lo~al experimenter, and myself, each 
us111g a separate pair of 'phones at 
the one time ( in series) . 
f To give you an idea of the efficiency 

0 our set, which was designed and 
lllanufactured by ourselves, I enclose 
8 . copy of our log for the last four 
nights. 

Yonrs faithfully, 
(Sgd.) E. M. B. PELL. 

P.S.-I have been reading Radto 
: nd Sea, Land and Air since the lat
er commenced publication, and must 
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congratulate yon; on the excerleuce of 
standard you have maintained. 
Bega, N.S.W. 

April 17, 1924. 

STATIONS LOGGED BY C. P. MORGAN 
AND 'E. M. B. PELL, BEGA, N.S.W. 

Saturday, April 12: Commenced lis
tening at about 10.30. Logged:-2HM, 
2UW, 2VI, 2AC, (N.Z.); 2CM, 2BK, 
2Y A, 2YI, 2CDM, 2YG, 3JU, 3BD, 2AL. 

Sunday, April 13: Logged:-2JM, 
2GR, 2FA, 2JM, 2UW, 5BQ. The lat
ter (5BQ) was almost as loud on 
speech and music as some of our local 
experimenters. 
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Monclay, April 14: Logged:-Wel
lington Broadcasters (N.Z.), 3XO, 2ZZ, 
3BM, 2AC, 2YI, 3SE, 3QW, 2GR, 2IJ, 
3BU, 2BC, 2AQ (N.Z.) on speech and 
music- came through with loud 
speaker strength. 

Tuesday, April 15: Commenced lis
tening at about 10.30. Logged: - 3DP, 
6BQ, 2YI, 2JM, 3BU. Early in the 
evening we heard lYA (Auckland, 
N.Z.), on speech and music. Strength 
very good. 

Wednesday, April 16: Logged:
KGO, Oakland, California (6.46-7.5), 
Wellington Broadcasters Ltd. (N.Z.); 
2YI, 4YA, lYA. 

All the above were fairly loud on 
three pairs of 'phones. Static was very 

ISN'T he the picture 
of merriment "listen

ing in " to all the fun 
that Radio in the home 

means ? Radio brings enjoyment for 
boys and girls as well as the rest of 

the family. · It provides excellent ·entertainment for young 
and old as well as educational and news features. 

To get the best that Radio can 
· achieve you will choose 

~sttrn Electric 
RADIOPHONES 

for they are simple to operate, pure and correct 
in reproduction, and you can choose according 
to your purse-always sure of the best. The 
Western Electric Co's experts are at your ser
vice to assist and advise on all Radio matters. 

Wesf"ern Electric Company 
fAustralia)Ltd 

192-194 Cas:lereagh ftreet, Sydney. 
Phones: City 336 .and 35!> 

•••••••• ·11111111111111111111111111111,., ............................................................... . 
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irouhlc:-sonw nt limes on all the aho\'e 
nights, and SC\'C'l'al canier waves were 
heal'd ont_he 130-450 metre band which 
could not be read ,on account of bad 
interference. 

Dear Sir: 
Re your reference in the cur

rent issue of Radio to the really excel
lent receiving work of Mr. Wright, 
of Scarborough, in "logging" KGO 
and urging other experimenters to 
join him. Herewith I submit the first 
results obtained by me on this station. 

Shortly after 6 p.m. on last Sunday 
evening, 20th instant, I picked up 
faint telephony on what I took for a 
wave-length of 300 metres approxi
mately. At first I thought this might 
be a New Zealand station but, as no
thing else was audible on a near wave
length, I decided, like Mr. M'.icawber, 
to see what would turn up. 

At 6.30 p.m. I caught the words 
'' Oakland, California'' very distinct
ly and re-doubled my efforts to tune 
just a little finer . The subsequent 
loggings are set out hereunder :-

P.M. 
6.30-6.35- Orchestral Selection. 
6 .. 35-Announcement, "KGO. Oakland, 

land, California." 
6.35-6.40-Orchestra. 
6.40-Announcement, ". . . . Station 

sending KGO, Oakland, Cali-
fornia. There will be about 10 
minutes' intermission.,, 

This was followed by the station-cal! 
and a r eferen c e to the Orchestra by 
name, but it was so badly chopped 
about _by "static"· as to be unintellig
ible. 

During the intermission it came on 
on to rain fairly heavily here and 
''static'' which had been troublesome 
1111 through became very heavy. The 
orchestra was audible again at 6.53. 
At 6.55 there was an announcement 
and tbe orchestra was audib~e again 
nutil 7 p .m., with the exception of a 
short . period at -6.57 when it disap
peared, either due to a pause or a 
fade out. The concluding announce
ment was unintelligible owing to in= · 
cessant 2RN and concluded at threes 
quarters of a lllinute pa,st 7 p.m. The 
times given are_ fairly accurate, being 
at the worst not more than half a 
minute out with Melbourne Stal}dard 
'rime and I would like you, if pos
sible, to verify the above results by 
those from other experimenters. · 

'rhe receiver used was a five-valve 
home-made Neutrodyne, using both 
stages of audio to get audible 
strength but which, of course, made 
the ''static" very troublesome. The 
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acrin l nsc•<l i~, however, Romewhat 
1111i<1uc, bci11g a private 'phone . line 
which runs to our out stations here. 
The total length of wire is from four 
and a half to five miles, No. 10 gauge 
galvanised iron wire, supported on 
posts about 14ft. high by the ordinary 
Swan Neck insulators. 

The "lead in'' is taken off about 
one and a half to two miles from one 
end, thus ma.king a sort of nu-bal
anced '' T.'' of irregular shape. My 
former aerial arrangement was blown 
away by a storm, and as static con
ditions have been very bad all 
through the last summer and autumn 
I did not rush ahead with the work 
of erecting masts, etc. However, I 
hope to have this done very shortly 
and should get '' KGO '' regularly. 
Actual tests have convinced me that 
at least on amateur wave-lengths the 
telephone line is not as efficient as a 
single half cable 25ft. high by 100ft. 
long. No special lead-in arrangement 
is made, the line and earth wires 
coming in · side by side in the usual 
manner. Connection from the 'phone 
to receiver is made by two No. 14 cop
per wires attached to the terminals on 
top of the former instrument, a 
standard Ericsson wall type. Other 
fair results obtained with the same 
set and aerial are :-2CDM on C.W. 
on four valves at 12.5 a.m. on 12th 
instant, and 2YK, Wellington, N.Z., 
15-watt telephony. 

Yours faithfully, 
(Sgd.) N. 0. GLASSON. 

''Shiel,'' Woodstock, N.S.W. 
April 23, 1924. 

Dear Sir: 
KGO came in again last night. 

He made slightly different announce
ments on this occaRion. The follow
ing werr made at:__:__ 

P.M. 
!;i,.15-''Pacific Coast . .'Station KGO, 

·oakland, California." 
5._45_, 6.11 and 6.41-"There will be a 

short . intermission, after 
which KGO, Oakland, Cali
fornia, will ·continue broad
casting of music by Henri 
Holburge at the St. Francis 
Hotel, · San Francisco." .(Four 
intervals.) 

The following announcements were 
made at the times stated: "Pacific 
CGast Station KGO, Oakland, Cali
fornia. We are broadcasting music 
by . Henri Holburge at the Granume 
( ?) St. Francis Hotel Orchestra, San 
Francisco." 

This· announcement was made at 
p .m : -5.11, 5,25, 5.35, 5.41, 5.58, 6.9, 
6.20, 6.38 and 6.55. At 7.0, ·"Pacific 
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Coast Station KOO, Oakland, Cali
fornia. '.l'his conclucles broadcasting· 
of music by Henri Holburge at the 
Granume ( ?) Orchestra St. Francis 
Hotel, San Francisco. KGO, Oakland 
California, signing off at 1.2. Good 
morning!" 

Yours faithfully, 
(Sgd.) A. E. WRIGHT. 

Scarborough, South Coast, N.S.W. 
April 24, 1924. 

Dear Sir: " 
Referring to my letter of the 

14th instant I have to state that Mr. 
Morgan and myself have again been 
successful in picking up KGO, Oak
land, California. 

Sunday, April 20: 5.42 to 5.50 p.m., 
Orchestra. Announced, "KGO, Oak
land, California." 6.35 to 7.0 p.m., 
Several orchestral dance items. An
nounced, "KGO, Oakland, California." 
Announced, "Pacific Coast time now 
is-" rest drowned by static) and 
closed down at 7 p .m. local time. 

Static was very bad and it was 
raining while the above was received. 

Wednesday, April 23: Received, 
both before and after tea, orchestral 
items and announcement, "KGO" sev
eral times. Static was not bad, but 
reception was spoiled by local inter
ference, and also by harmonics of 
600-metre stations. Closed down 
after usual announcement of time, 
which was not received owing to 
interference, at exactly 7 p.m. local 
time. 

On this night "KGO" was heard 
by two· other local experimenters. 

I consider that under present con
ditions "KGO" can be heard on three 
valves without any trouble, as the 
strength was quite audible . on a loud 
speaker on four valves at times. 

Their wave-length is just under 
VIS harmonic of half wave-length, 
producing a very shrill heterodyne 
note when VIS is transmitting. VVould 
you please let me know what is the 
the exact wave-length VIS is work
ing on at present? 

YonrR faithfully, 
(Rtnl.) E. M. R. PBTJTJ. 

Bega, N.S.W. 
April 24, 1924. 
VIS radio station's commercial 1 

wave-length is 600 metres, while for 
high-power transmission 2,000 metres 
is used.-'Ed. R. 

Mr. S. McCarthy, of Kempsey, 
North Coast, N.S.W., also writes that 
he has succeeded in picking up KGO. 
On the night of April 27, between 
6.15 and 7 he heard "KGO" an· 
nounced four times, together with 
music and speech. His set, which was 
a home-made one, is of four-valve 
1 High Frequency, 1 Tuned Anode 
Detector, and 2 Stages Low Fre
quency Amplification. 
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Wireless Progress 
Besides the service an industry renders to the community, industrial 
pi-og1:ess can best be ineasured by the number of peopLe engaged 
directly as employees in an industry, and by the number of people 
indirectly occupied in the allied industries supplying the raw material 
for 1i1anufacture, or the finished apparatus for re-sale. 

In 19141 the number of employees in the wireless industry was under 
one hundred, and the wages paid £12,000 per annum. At th,e present 
time Amalgamated Wireless (A/ sia) Limited employs no . less than 
eight hundred Australians, who reoeive in salaries and wages the sum 

of £150,000 per annum. 

In addition, the Company disburses in respect of raw mate1·ial, goods 
and general expenses the sum of £200,000 per annum. 

In 1914 the Compa1iy conducted wireless telegraph services on some 
seventy ship statfons; to-day over two hundred and seventy ship 
stations of the Australasian Mercantile Marine are controlled by the 
Company. 

The whole of the Coastal Radio Stations in Australia, New Guinea and 
Papua- twenty-six in number-are operated by the Company. 

In 1914 there were six men engaged in 111anufacturing operations
to-day wireless production gives employment to 200 operatives. 

Amalg;;;ted ~J~ Wireless 
[A u&ira O$ia)L}g. 

I • 
Pioneers of the Wireless Industry m Australia 
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W. IRELESS enthusiasts in Ber
lin and throughout Germany 
are learning the English lan

guage by radio. A concern called 
'' The Ullstein Service'' is broadcast
ing a lesson in English twice a week. 
Special leaflets are being issued to 
enable pupils to perfect their know
nedge. '' A thousand English words 
you must know'' is the slogan. 

* * * 
FOR the first time in history a sea-

plane has been used as an Ad
miral's Flagship. This happened dur
ing the recent manreuvres of Ameri
can warships. From a seaplane, fly
ing his flag, Admiral Samuel E. Rob
inson directed the movements of the 
seacraft under his command. The 
experiment was a complete success, 
and the idea is to be extensively used 
on the other side of the Atlantic. 
Admiral Robinson's commands were 
broadcasted from the seaplane to the 
ships below, by means of wirel~ss 
telephony and he had a perfect bird's
eye view of the movements of each 
individual unit under his command. 
Shortly the U.S. Admiralty intends 
to carry out more full and complete 
tests. 

* * 
IN last issue of Radio it was stat~d 

that a test for the purpose of judg
ing wireless broadcasting as an edu
cational factor was to be held at 
Bourke (N.S.W.) on May 9 and 10. 
In response to requests of firms inter
ested in the experiment the tests will 
now not be held till June 6 and 7. 

• • • 
ONE who is connected with a broad-

casting station meets some very . 
bright moments in the course of his 
work. The other day a young 
woman broadcasted a monologue 
from a Sydney studio. At the con
clusion of the item, noticing the de
pressed expression of the manager 
she said, '' I know I wasn't a success, 
Mr, Blank, but you see I couldn't 
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move my arms about and without 
that I couldn't recite properly.'' 
"Well, why didn't you move your 
arms about," asked the manager. 
'' But the audience wouldn't have 
seen them,'' she explained with wide
opened eyes. 

* * * 
QUITE on a par with this are the 

two other ladies who poured out 
their vocal sorrows and joys into the 

2FC 
BROADCASTING TIMES. 

Sydney Menn Time. 
P.M. 
12.55: Tnne in to the :Music of the 

Clli?.nes. 
1: "Sydney Morning Heralrl" News an<l 

C11 ble Service. 
1.25: Coastal Fnrmers' Market Reports. 
1.30 : StoC-k Exchange Intelligence. 
1.Z:2: \Veather Report. 
1.35: 1\Iiddny "Evening News" News 1rnd 

Cable Service. 
1.45: Close down. 
3: Chir::.ies. 

-3.5 to 3.45: Musiral Programme. 
~.47: A.''iernoon Weather News . 
3.50 : "Evening News" News nnd Cnble 

Service. . 
4: Close down. 
6.30: Chimes. 
6.33: Children's Time - Lamplighter 

Stmif)S, 
7: Dnlgety's Market Reports. 
7.5: Fruit and Vegetable Market Reports. 
'i , 7: Closing Stock Exchange Intelllgence. 
7.10: Late "Evening News" News and 

Cable Service. ' 
7.15: Close down. 
7.G5: Tune in to the Music of the Chimes. 

8.00 l 
to r . 

10· 00 J ' 
Entertainment. 

See List ~ hereunc!er. 

EVENING ENTERTAINMENT. 
Mondays: Popular Concert. 
Tuesday: Theatrical items. 
'fednesday: Dance Programme by Farmer's 

Novelty Jazz Orchestra . 
Thursday: l\1usic Lovers' Night. 
Fritlny: Popular Concert and Amateur 

Thea tricnls. 
':;:1turdny: Chornl and Popnlnr numbers. 

microphone. One asked when the 
record would be released and the 
other asked whether she should come 
and hear her own voice over the 
ether during the following week! (We 
hasten to add the foregoing are cold, 
-hard facts .-Ed. R.) 
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THE management of 2FC (Farmer 
and Co., Ltd. 's broadcasting 

studio) have received a large num. 
ber of enquiries concerning the re
cent broadcasting by the company of 
items played by the Leichhardt (Syd. 
ney) Municipal Band, which, by the 
way was among the place takers at 
the competitions held at Toawoomba. 
Letters from Cairns ( Q.), S.A., Suva, 
Thames (N.Z.) and many other places 
have been coming in, all asking how 
it was done. Unfortunately, like a 
good many other interesting things, 
that is more or less of a secret. How
ever, it may be said that the whole 
hand, drums and all, was squeezed 
into a "damped" ( electrically, that. 
is) room some seventeen feet by 
twenty-five. Then some mysterioll8 
a,djustments of the apparatus and re
placing of the musicians were rnacle 
and hey presto ! Wagnerian selections 
came in over the ether to listeners-in 
far and near as though they had been 
doing it since the day they were wri~-
ten. • • • 
DO you know the musical ( ?) in-

strument that gives the broadcast
ing stations the most trouble to tra11R
mit over the ether¥ It is that which 
is often termed the " Soul of Jazz"
the Saxophone. Mr. Saxe is consid
ered the vaga,bond of all instruments 
but already the broadcasting com
panies-particularly 2FC-are giv
ing him a lot of attention, and it 
should not be long before he is as 
well behav~d as any other self
respecting instrument. 

MR. E. S. RALLS. 

Through a . typographical error it 
was recently stated in RaaJio that :Mr, 
E. S. Ralls had taken over the man· 
~gership of the firm of MessrR. 
Q'un1bull /k Jones, Auckland, N.Z. This 
,should have read '' the radio depar~: 
ment of Messrs. Turnbull & Wells ' 
and we take this early opportunity 
of correcting the mistake. 
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Wireless Institute of 
Australia 

NEW SOUTH WALES DIVISION. 

THE twelve months which have just 
elapsed have been epoch-maki!lf~ 

ones in the history of the Institute. 
Much effort has been expended and 
much has been accomplished. The 
council has worked untiringly in the 
interests . of the experimental move
ment, and many hours of patient 
labour are expected to bear 
fruit at an early date. Of the 
papers and lectures which have been 
presented before this division, on~y 
one thing can he said; they have been 
excellent throughout. Radio enthusi
asts will remember with pleasure Mr. 
Alec Hector's lecture on '' Colour 
Music,'' and the fact that he has pro
mised to give another lecture at an 
early date under the auspices of the 
Jnstitute, augurs well for the future. 
'J•wo things stand out prominently in 
the year's proceedings, the Wireless 
and Electrical Exhibition in the Syd
ney Town Hall, and the affiliation of 
tlw various radio clubs of N.S.W. with 
this division. The exhibition was a 
complete success in every way and of-
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ficials are still busy answering en
quiries concerning the organisation, 
which have come from all parts of the 
world. With regard to the Affiliation 
Scheme little need be said, as it is 
recognised on all sides that this is one 
of the great turning points in the ex
perimental movement in N.S.W. The 
retiring council is to bP congrat11latN1 
upon the progress which the Institute 
has made during t}rn past twelve 
months and the best wishes of all are 
extended to the new members. 

The new offices of the division arc 
situated on the second floor, 82 Pitt 
Street, Sydney, and all enquiries con
cerning the Institute 's activities will 
be welcomed. Address all communi
cations to Box 3120, G.P.O., 8ydney. 

The following officers have been 
elected for the next twelve months:-

Pres., C. D. Maclurcan, Vi_ce-Pres., F . 
Basil Cooke, H. A. Stow<'; Hon. Treas., 0 . 
F. Mingay; Hon. Sec., Phil Rf>nshaw; 
Council, S. V . Colville, W . H. Newman, R. 
C . Marsden, E. B. Crocker ; Publicity Of
ficer, A. H . Perrett. A meeting of the 
delegates' council of the clubs affiliated 
with the Wireless InstitutP will b :, held 
at the offices on May 27, at 7.30 p.m. sharp. 
All clubs that have completed thei r bonds 
of affiliation are entitled to take part 
through their delegate. 

Amateur Transmitting Li
censes Issued During 

March, 1924. 

NEW SOUTH WALES. 
2GF Chill.im , G . F., Radio Station En 

closurP. 

3LR Lismore and District_ R:ad~o Club · 
CR. H. Atkinson), 1~ Park Street, 
Ashfi eld. 

VICTORIA. 

3AG Gurr, H. F., 224 McKillop Street, 
Geelong East. 

3CP Philpott, C . H. , 16 Gle_nleith Avenue, 
Geelong, 

QUEENSLAND. 

4BO Odgers, N . F., Anne Street, Ch,ar
t e rn Towers. 

SOUTH AUSTRALIA. 

GDA Buckerfield, J. R. , 4 Rr,gent 
Street, Parksidr, . 

5GB Vailer, ·.r., Commer~ial ' Street, Mt. 
Gambier. 

TASMANIA. 

7BN V.'ills & Co., Pty. Ltd. (A. Smith), 
65 George Street, Lau·nceston . 

Columbia "A", "B" and "C'' 
Radio Batteries 

The most satisfying and profitable 
Radio Batteries you can sell 

Advertised all over the world. 
COLUMBIA Radio Batteries are the result of constant study and experi

menting in the largest laboratory of its kind in the world. They have been 
accepted everywhere as absolutely the best radio batteries mad«; and they_ will 
give far more satisfactory results than any others. They will sell qmckly 
and yield a good profit. 

COLUMBIA Dry Cell Radio "A" Batteries are made especially for dry cell 
vacuum tubes and will greatly outlast any other type of ignition battery for 
this purpose. 

COLUMBIA Storage "A" Batteries for vacuum tubes of one-half amoere 
or over have many characteristics which make them ideal for such use. They 
are shipped dry and charged as sold, thus always assuring a new, fresh and 
powerful battery. 

COLUMBIA "B" Batteries are made in 22.½ and 45-volt sizes. They are 
powerful and long lasting .. Thor?ughly insulated and waterproofed and fur
nished with Fahnestock Sprmg Clip Connectors. 

COLUMBIA "Three" Batteries are suitable for use as an "A," 
"B" or "C" Battery. They are made of extra large sized cells and 
last unusually long time. 

Write for an illustrated, dPscriptive circular. 

NATIONAL CARBON COMPANY, Inc. 
30 EAST 42nd STREET, NEW YORK, N. Y., U.S. A. 

Menti"n "Radio" when communlcn ting with ndvertlsera, ' -..... ~ ~ 
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FOR some time now it has been · 
the practice of certain Ameri
can vacuum tube manufa-ctur

ers to publish tables of constants for 
their hard vacuum valves. These 
tables are now possible due to the 
high degree of standardisa1<ion w~ich 
has been attained in their product10n, 
and since they give a very fair rep
resentation of the results to be ob
tained with similar conditions, and a 
valve of the particular type to which 
they refer, they may be used as a 
basis of comparison between makes 
and types. The three manufacturers 
of valves in the United States are 
large firms with big reputations and 
their figures can be safely taken as 
authentic. 

The appended table may at first 
sight appear to some beginn~rs. to be 
somewhat formidable, but this rn not 
the cas~ and the detailed explanation 
given should make the figures, and 
their relationship to one another per
fectly clear. Looking at the table it 
will be seen that the first column con
tains the Code Number used by the 
manufacturer. This should require 
very little explanation, though some 
may not be aware that both Cunning
ham, and Radio Corporation Valves 
are identical, being manufactured by 
G.E.C., and stamped with the code 
''UV'' followed by a . number if for 
the Radio Corporation, and with "C" 
and a number if to be sold by E. T. 
Cunningham. It will also be found 
that for similar tubes the Cunning
ham numbers are exactly one hundred 
greater than those of the Radio Cor-
poration. . 

The next column contains the fila- · 
ment voltage and is the actual volt
age across tlie filament, ·so that 25 
per . ceut. should be added to this _to 

Valve Constants 
BY P. B. C. HOLDSWORTH. 

allow for flexibility of control. From 
this column may be determined 
whether a large or small battery will 
be required to light filament. For 
example it would be sheer waste of 
good money to buy a six-volt accumu
lator for lighting a "W .D. "12 or 
W.E.203B. 

Column 3 gives the filament amper
aae and this aids in the determination 
of the type of battery to be used fo r 
this purpose. For tubes consuming 
up to .25 amperes, dry cells lighting 
is satisfactory. If two, or three cells 
ar e connected in parallel, the most 
satisfactory tube from a fi~ament con
sumption standpoint is, however, the 
"UV"l99, which requires only .06 
amps. :B7 or those taking more . than 
.2;'5 amps, the only satisfactory way 
of battery lighting is by means of an 
accumulator. 

The product of these two' columns 
gives the energy used up in the fila
ment, in watts, and form~ . a compar1-
son of the extravagancff · or economy 
of energy used in the filament circuit 
by the various valves. It _will be seen 
that the '' C' '301A is far more eco
nomical than the '' C ' '301 since it. 
uses only 1.25 watts against 5 ,vatts 
for the latter. 

Column 4 gives the plate voltage 
useJ when computing the tables and 
is tl,at which the makers consider to 
1.11.~ the average best voltage to use. 
IT ere again, the choice . of the '' B'' 
battery is helped by the figures, for 
it is obviously unnecessary to procure 
a 45-volt dry cell battery for use with 
a "C "300. 

The plate current is given next, and 
this is one of the most important fac
tors, since it practically decides the 
type of tube that win carry out the 
functions required of it most satis-
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factorily, 'l'he two groups into which 
it divides the tubes are "Detector" 
and "Amplifier," more particular 
audio frequency amplifier. A good 
example is the choice of a valve for 
the second stage of audio frequency 
when a loud speaker is used. In this 
case, it is easily understood that a 
'' C' '301A with a plate current of 1.5 
to 8 milliamps is better than the 
"W.D. "11 which gives only .5 milli
amp. These figures should be taken 
in conjunction with the filament con
sumption when comparison is made. 
It is interesting to compare the two 
thoriated filament valves "W.D."11 
and "UV"l99. The former gives but 
.5 milliamp for filament circuit con-

1surnption of .3 watfa,, and the 
latter the milliamp for a con
sumption of only .18 watts, the high 
tension voltage being the same for 
both valves. 

The next column shows the nega
tive voltage required ori the grid, if 
any, when the valve is used under the 
conditions shown. It is always cal
culated with respect to the negative 
end of the filament which is reckoned 
as nought.This is the reason that very 
often in amplifiers the filament rheo
stat is connected in .the negative leg 
of the filament, the drop in volts over 
the resistance between the negative 
end of the filament and the grid lead 
being sufficient to supply the requisite 
bias. 

The seventh column shows the Plate 
Impedance of the valve and it is com
mon ku:owledge that au irn,trurneut 

, works best in a circuit when it has 
the same resistance as the circuit into 
which it is connected. This, how
ever, it not altogether true and it 
is often found necessary to modify it. 
However, these figures are extremely 
useful in the calculation of the lVIu-



May 14, 1924. , 

tual Conductance of the valve as will 
be shown later. . 

Column 8 shows the amplification 
£actor of the valve, which is the ratio 
between the variation of the grid and 
plate voltages which would produce 
the same variation in the plate cur
rent. Thus it follows that a valve 
with a high amplifying factor neces-

"RADIO" 

dividing the Impedance into the 
Amplifying Factor, the result giving 
the Mutual Conductor in microhms. 
Thus, since it takes into consideration 
both the Impedance and Amplifying 
Factor, it is a better basis for com
parison than either of these factors 
taken separately. It also shows that 
the valve having the highest ampli-

TABLE. OF CONTENTS FOR AMERICAN VALVES. 
Con-

Fil. Fil. Plate Plate A Negat. Plate Amplif. duct-
Code and Make r . Volts. Amps. Volts. Millamps. Bias. Imped. Factor. ance. 

UV201, C301, G .E.C. 5 1 
UV200, C300, G.E.C. 5 1 
UV20la, C301a 5 .25 

G .E.C. 
UV202, C302, G.E.C . 7.5 2.3 
UV203, C303, G .E.C. .. 10 6.5 
UV204, C304, G .E.C. .. 11 14.5 
UV199, C299, G .E.C . 3 0.6 
WDll, Westinghouse 1.2 .25 
203B, VTl, West. Elect .. 2.5 1.1 
205B, VT2, West. Elect. .. 7 1.3 

sarily has a steep characteristic curve. 
Hence, to say that the valve has an 
amplification factor of six means that 
a variation of one volt on the grid 
will cause the same fall or rise in 
plate current as six volts difference 
in plate voltage would. 

The next column is the Mutual 
Conductance, and may be obtained by 

40 1 20000 6 300 
18-25 .25-1 10000 

40 1.2 16000 6.8 425 
120 8 -9 8000 8 1000 
350 45 -22 4000 7.5 1875 

1000 150 -35 3300 10 3030 
2000 250 -55 3000 25 8333 

40 1 . 13400 6 455 
40 .5 -1 20000 6 300 
20 5.2 20000 6.5 325 

350 40 -20 4000 7 1750 

fl.cation factor does not necess?.rily 
have the highest conductance. 

The above should make clear the 
use of the tables and be of some help 
in the selection of valves. It is re
gretted that tables of constants for 
the English and European valves 
were not available. 

Practical Books 

The recognised 
Standard Wireless 

Text Book. 
Treats each topic 
separately a n d 

completely. 

From 
First Principles to 
Expert Practice. 

Starts with ele· 
mentary data and 
progresses chapter 
by chapter over 
the entire field of 

Wireless. 

PRACT!CAL-

WJRELES S 
TELE_GRAPHY 
BY ELtlER E B-;-CHER 

A practical man's 

book from cove·r 
to cover. 

340 Illustrations. 
352 p.p. 

Handsomely 
bound in full cloth 
with cover stamp· 
ing in Gold and 

Black. 

PRICE, 

12/6. 
Postage, 6d. extra. 

OBTAINABLE FROM ALL THE LEADING BOOKSELLERS 

OR 

THE 
97 CLARENCE STREET 

P R-E'S"-S, 
SYDNEY. 

Mention " Radio" when communicating with a<:)vertisers. 
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Broadcasting in W.A. 
THE Westralian Farmers' Limited 

anticipate that they will shortly be 
able to begin broadcasting a wireless 
service over the southern half of the 
State. An order has been placed for 
a five kilowatt set, and this will en
able pastoralists at Wyndham-1,400 
miles from Perth-to listen to general 
news, entertainments and all other 
things that a first-class broadcasting 
service can supply. 

CELORON 
A iakclite Material 

FOR RADIO PANELS. 

Radio instruments should be 
mounted on panels or bases 
which insulate as nearly perfect 
as possible. 

Celoron is an ideal material for 
radio panels. It is strong, hard, 
and waterproof, with a high 
degree of surface and volume 
resistivity, high d i e 1 e c t r i c 
strength and low dielectric 

losses. 

Celoron may be easily sawn, 
· drilled, turned, tapped or 

milled, and will admit of sharp, 
clean-cut engraving. 

Mount your instruments on Celoron 

'Diamond State Fibre Company 
Bridgeport, Pa. 

(near Philadelphia), U.S.A. 
Cable Address: "Dymnfybr," Norristown. 

Representative: 

HYDE, GLUCK & CO., 

52 Margaret Street, Sydney. · 
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Crystal (Nailsworth, S.A.), submits par
ticulars and diagram of his receiver, and 
asks why he cannot receive music, al
though Morse can be heard quite clearly. 

A. : The radiophone range of such a 
simple crystal set is limited to about ten 
miles from a normal broadcast station, 
which probably accounts for your poor re
sults, especially as there are no high-power 
radiophones in your State. 

P. F. J . (Edmonton, N .Q.). Q.: What are 
the regulations, and licences, necessary to 
receive broadcasting, and from whom pro-
curable? .. 

A.: Apply Chief Manager1 ' Telegraphs, 
P.M.G. Dept., Melbourne, Victoria. , 

Q.: Are retiex circuits permissable · with 
reaction directly in aerial circuit, or modi
fied? 

A.: Yes, if you are situated in certain 
specified areas as outlined in the W /T 
regulations. 

Q.: Are dull emitter valves capable of 
long distance reception? 

A.: Yes; dull emitter valves are particu
larly suitable for long distance reception 
owing to their quiet operation. They are 
naturally more fragile than the ordinary 
type because of the finer filament . 

Q.: What height and form of aerial 
would be required to receive up to, say, 
2000 miles? 

A. : No estimate of range can be given 
owing to the many factors involved, such 
as intervening conditions. 

L . F. S. (Largs Bay, S.A.), submits cir
cuit of rectifier, and asks if it is suitable 
for supplying power to the anode and 
filament of a 10-watt transmitter. 

A .: Your rectifier circuit is O.K., but in 
the oscillator diagram a blocking condenser 
must be employed between the plates and 
the anode tap on the aerial tuning induct-

A NEW model of the well-known 
Homcharger rectifier, the '' Gold 

Seal,'' table-type, is now being placed 
on the market in Australia. It con
stitutes a valuable addition to the 
Homcharger range. The new model 
contains many exclusive features, JS 
simple in construction and most effi
cient in operation. The rectifier is of 
the vibrator type, consequently there 
is nothing to break or spill as is the 

I 
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ance, otherwise the high tension will be 
short-circuited. 

C. E. D. (Broken Hill). Q.: Would either 
of the two circuits submitted receive 
Adelaide and Sydney Broadcasting? Which 
would .be most suitable? 

A. : Circuit No. 2 will be the most sensi
tive owing to the use of radio amplification 
and re-action, and be most likely to pick 
up Sydney and Adelaide. Estimates of 
range, however, cannot be given. See 
answer to P . F. J. above. 

0 . A . M . (Parkes). Q. : When will 
2FC · be broadcasting on high power? 

A.: No information is available at 
present. 

Q.: Does a five valve broadcast re
ceiving set cost more for up-keep of bat
teries than a two valve set? If so,· how 
much? 

A.: Using similar valves the current 
consumption will be 2-½ times greater. 

Reflex (Dunedin) .· Q.: Would three 
UV202 valves be better for receiYing on 
a De Forest Reflex circuit than a similar 
number of UV201 valves? 

A.: The inerease in strength would be 
apparent only in the amplifier· valves. 
Considering· the excessive current con
sumption with these valves it would be 
better to use 201A valves, which require 
0.25 amps, in comparison to 2. 3 for the 
202 type. 

W. A . W. (Ballarat), submits particu
lars of his 10-watt tran·s·mitter, and asks 
.why same will not osdlate without the 
use of a series condenser. 

A.: If your series condenser is a good 
one with· air for a d_ielectric it will cause 
no appreciable loss. Your present aerial 
capacity is too high and the valve be-

The Homcharger 
case with the bulb and liquid types of 
rectifiers. 

The Contacts, which are the only 
wearing parts, have a guaranteed life 
of 5,000 hours. 

One great advantage of this Heim
charger is that it has a highly efficient 
Ammeter indicating the charging 
current. Tbus, when connecting up, 
the state of the battery is obvious at a 
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ing unable to charge it to sufficient 
v oltage with the , power being used, 
finds difficulty in oscillating. The re
duction in capacity with the series con
denser brings this value to a more suit
able figure . As the wave length is re
_duced the radiation resistance increases, 
which accounts for your lower· aerial 
current. 

W. W. (Ganmain) submits particulars 
and diagram of a three valve receiving 
set, and asks if it is capable of receiving 
concerts broadcasted from Sydney, dis
tance about 300 miles. 

A . : Your circuit is O.K. and employes 
the first valve as a radio frequency am
plifier, which is the best for long distance 
work. As already pointed out in these 
columns, no estimate of range can be 
given. 

Q.: What would be the most suitable 
\·alves? 

A.: If battery charging facilities are 
not available use dry cell valves, such 
as D.E.R., U .V.201A or W.D.12. 

Q.: Could any improvement be made in 
the wiring, etc? 

A. : Your aerial is abnormally long, re
duce it to 150 ft. 

Q.: Are wires intended to be connected 
where shown crossed on sketch? 

A.: The wires where shown crossed 
s hould not be connected. 

G. M. (East Camberwell). Q.: How can 
8 volts A.C. be retified for filament light
ing without resultant hum? 

A.: An article appeared in the "Tech
nical Section," Radio, issue No. 5, de
scribing fully how to apply low voltage 
alternating current for lighting of valve 
filamenti;i . . T}'.tere will always be a slight 
residual hum depending in intensity on 
the valv~· ·characteristics a·nd general in
sula~ion of the apparatus. 

glance. The charger gives a tapered 
charge and when j9ined up, if the 
battery is more or less charged, a 
smaller current would flow, conse
quently the Ammeter will give a 
smaller reading. 'fhis in itself is a 
very great advantage, but it is only 
one of the many excellent features of 
this instrument. It should prove a 
boon to all who desire to charge their 
batteries in the home. 
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EDWARD WATERS & SONS 
(E1tabllshed 1159,) 

:PATENT and TRADE MARK ATTORNEYS, 

Cathcart House, 
11-13 Castlereagh Street, Sydney. 
Tel, : B 6987. (And at Melbourne). 

STERUNG PLATING & MFG. CO 
(Late BtokH 6: Iona) 

225 CLARENCE ST., SYDNEY, 
ELECTRO, SILVEK, JrlCXEL AND BltAl!B 

·PLATllB. 
All kinda of Lacquerintr, Gildlntr, Bronaintr 

and Oxidllintr Done. 
'P!loni: City 6088, 

Modern 
Printin9__, 

~ Keeping in touch 

with all that is new and 

good in type faces and 

modern printing machin

ery makes us think 

we can satisfy your 
printing wants. 

We wish to announce that 

we can furnish everything 
it is possible ' to p;i~t and 

bind. Our charges, quality 
considered, are surprisingly 

low. We turn out work as 

quickly as you want it. 

a 

l'nrt~ t;ybueg Jriuttttg Qin. 

66 fir-Chul' Stl'ee( 
NOT'Ch .£vdnel) 

Tel. North 429 
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~iOVEMENTS 
OF 

MARINE 
WIRELESS 

OFFlCERS 

APRIL. 

Mr. F. Barclay signed on s.s. Woolgar, 
at Melbourne, 7th. 

Mr. A. V. Zoppi signed off s.s. Eurella, 
at Sydney, 12th, and signed on s.s. Aldinga, 
at Sydney, 14th. 

Messrs. E. C. Bouel and R. B. Lowry 
signed off s .s . Changsha, as 2nd and· 3rd 
operators respectively, at Sydney, 14th. 

Mr. E. C. Bouel relieved Mr. J. Elmore 
on s.s. Largs Ba·y, as 2nd operator, at 
Sydney, 15th. 

Mr. T. Chalmers signed off s.s. Echunga, 
at Sydney, 15th, and relieved Mr. V. E. 
Stanley on s .s . Melbourne, at Sydney, same 
date. 

Mr. J. R. Gilligan signed off s.s. Aroona, 
at Sydney, 15th. 

Messrs. R . B. Lowry and S. H. Gover 
signed on s.s. Hauraki, as 3rd operators, at 
Sydney, 15th. 

Mr. T . A . Jones signed off s.s. Katoomba, 
at Sydney, 16th, and signed on s.s. 
lVyandra, at Sydney, 17th. 

·Mr. J. R. Gilligan relieved Mr. J. A . 
Cooper on s.s. Kanna, at Sydney, 22nd, and 
proceeded on Home Port Leave. . 

Messrs. J . P. Mulhall and R . E . Mann 
signed off s.s. Victoria, as 2nd and 3rd 
operators respectiv ely, at Sydney, 22nd. 

Mr. J. P. Mulhall signed on s.s. Echunga, 
at Sydney, 22nd. 

. Mr. A. Stuart was relieved by Mr. R. N . 
Stewart on s.s. Biilla, as senior operator, 
at Sydney, 24th. 

Mr. G. R. Hore signed on s.s. Eugowra, 
at Melpourne, 10th. 

Mr. F. Kettlewell relieved Mr. G. R. Hore 
·on s.s. Wonganella, at Melbourne, 10th. 

Messrs. V. B. Rippingdale and A. Trn
scott signed off .~.s. Arafura as 2nd and 3rd 
operators respectively at Sydney, 2fith. 

Mr. R. C. V. Humphrey signed off s .s . 
Cantara at Sydney, 28th. 

Messrs . J . . McTavish and H. ];l. Tyler 
signed off s .s. Carina, at Sydney, 28th.'·-

Mr. V . P. Nevins sfgned off s.s. Carina 
as senior operator, at Sydney, 29th. 

Me~srs. R. C. V. Humphrey and H . B. 
Tyler signed on s .s. Changsha as 2nd and 
3rd operators, at Sydney, 28th. 

Mr. J. McTavish relieved Mr. K. vV. 
Downey as 3rd operator on s.s. Largs .RaJ/, 
at Sydney, 28th. 

Mr. T. Bannister relieved Mr. T. A . Jones 
on s.s. Wyandra, at Sydney, 28th. 

Mr. G. Tracey signed off s.s. Barwon, at 
Sydney, 30th, and proceeded on Home Port 
leave. 

Mr. G. R. Hore signed ·off s.s. Wonganella, 
at Melbourne, 15th, and signed on s.s 
.Eugowra, at Melbourne, 17th. 

Mr. F. Kettlewell signed off s.s. Eugowra, 
at Melbourne, 17th, and signed on s.s. ·won
_ganella same date. 

Mr. C. E. Robinson signed off s.s. Bom-
bala, at, Melbourne, 17th, returned to Syd
ney and proceeded on Home Port leave. 
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HUGHES -& CO. 
HIGH-CLASS 

CIVIL and NAVAL TAILORS 
Our civil Suits are perfection in ST 1'.LE, 
FIT, DURABILITY and PRICE, 
TI\ILOR-M • PE on the premises under 
our own supervision. 
OUR NAVAL UNIFORMS and GOLD 
L i CE work speak for themselves, 
CAPS, LACE, BADGES, UNIFORM 
BUTTONS always in stock. 

ONE l!u _ only - THE BEST. 

70-72 Erskine Street, SYDNEY 
'PHON.:a: City 1/, 

For Service 
Telepltone : 1180 City 

The RAPID FREIGHT 
DESPATCH CO. 

CUSTOMS, SHIPPING & 
FORWARDING AGENTS 

Broughton House, King Street 
SYDNEY 

BACON & Co. Ltd. 

PROCESS 

ENGRAVERS 

and 

ILLUSTRATORS 

31a PITT STREET 
SYDNEY 

'Phone : B 3368 
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Highlights of Radio 
Broadcasting 

(Continued from page 77.) 

This information, together with a 
description of your receiver and radio 
experience, should be sent to the 
Supervisor of Radio for your District, 
whose address can be readily obtained 
through the radio editor of your news
paper or from the operator's or sta
tion license of any nearby amateur. 
The Supervisor will gladly investigate 
the matter and your information wi11 
be of real help to him in the drawing 
up of further regulations of the De
partment of Commerce for the im
provement of radio reception. At the 
same time, you should not fail to 
contribute your quota to your neigh
bour's enjoyment of radio concerts 
by careful observance of the few sim
ple suggestions given above. 

Trans-Pacific Wireless 
Tests 

(Continued from ,page 85.) 

April 10: 
Aust., 1900 miles, 3BM (2000 miles, 4), 

3BD (10). 
N.Z., 900 miles, 2AP (wkd.). 
U.S.A., 'Frisco, 5200 miles, KGO, KDKA 

(6400 miles, 95 metres, daylight), 5BE, 
8RY, lVL. 

April 12: 
Aust., 1700 miles, 3BD. 
N.Z., 600 miles, 2AC, 2AQ, 2AA, 2AR, 2AP 

(wkd.), 4AA (wkd.), 2XA (wkd.). 
U.S.A., 'Frisco, 5600 miles, 9AFY, 9CUN, 

9DWN, 6ADD, 3AJ, 9CIU, 9EAK, 
6AGK, 7SH, 8SV, 6ZBF, 6AAQ, 6ZBA, 
KDKA (6600 miles). 

April 13: 
Aust., 1500 miles, 2HF (clear music), 3BD, 

3JU. 

"RAD .IO" 

N.Z., 2XA (wkd.), 3AF (wkd.), 2AP 
(w.kd.), lAX (wkd.), lAA (wkd.) . 

U.S.A., 'Frisco, 5800 miles, 7EM, 7SF, 6NB, 
7SH, 7AQ, 6AGK, 6AOL, KDKA (95 
metres, 6800 miles). 

April 15: 
Aust., 1200 miles, 2YI (4), 2BC (5), 2IJ, 

3BH (29), 2YG (6), 2BF. 
U.S.A., 'Frisco, 6000, 4CK, 6UK, 6AFI, 

6RN. 

April 16: 
Aust., 900 miles, 3QvV (3), 2JM (speech 

O.K., C.W., 6), 2IJ (7), 2LO (7), 2ZZ 
(3) . . 

N.Z., 2AB, 3AF, lAX (wkd.), 4AQ (wkd.), 
4CK. 

April 17: 
Aust., 520 miles, 2SO (C.W.11), 2YG (C.W. 

23 Buzzer 4.5), 2IJ (wkd.), 2ZZ (2), 
7AA (6). 

N~Z., 2AD, 2AB. 

I will be very pleased to have the 
logs of any experimenters who heard 
2CDM working, together with any 
particulars of interest. 

Logs have already been received 
from Mr. L. S. Spackman, Auckland, 

COUNTRY AND CITY 
AMATEURS. 

We can supply you with all your 
wire!P.ss wants. 
Valves, Crystals, Holders, Condenk· 
ers, etc. Bakelite or Ebonite Panels 
cut to size and drilled to your own 
satisfaction at prices that will suit 
your pockets. 
We ,Yill deliver to any part of the 
_conntry, 1ost free. 
Trust your wants with ns and get 
complete satisfaction. No order too 
small or too large. 
Sets built to order. Valves or 
Crystals. 
no not fail to drop us a line or give 
us a ring. 

GRAY & DIXON, 
241 Ramsay Street, · 

H aberfield, 

S Y D N E Y. 
Phone: U 3441, 
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Mr. E. A. Cox · (3BD), Mr. H. ·. C. C. 
McCabe, N.Z., and Mr. Smethurst 
Kalgoorlie, W .A. ' 

CLUB 
NOTESs.NEWS 

WIRELESS INSTITUTE OF AUS
TRAL.IA. 

QUE~NSLAND DIVISION. 

THE announcement that the whole ot 
the debt owing when the existing 
committee of the Wireless Institute 
of Australia (Queensland Division) 

took over contl"OI had been wiped off was 
greeted with cheers at the annual meet
ing of the Institute held in Brisbane a 
few days ago. All current expenses had 
been met, and the incoming committee 
was left with a clean sheet with which 
to start the year. The work of Mr. A. 
N . Stephens, Secretary, during the year, 
came in for considerable praise from the 
members, particularly in the direction 
of assisting to wipe out the deficit with 
which the Institute had been faced. The 
syllabus for the coming year conta ins 
some attractive features, and present 
indications point to a highly successful 
season. The election of officers resulted 
as follow:-Patron, Professor Hawken, 
B.Sc., M .E., M.I.E., Aust.; Vice-patron, 
Professor Parnell, M.S.C., and Dr. Boyd, 
D.Sc.; Honorary Members, Messrs. J. 
M'Conochie, F. Walker, A .M.I.E.E., S . V. 
Colville, J. Sutton, M.I.E.E., C. W Isles; 
President, Mr. A. G. Jackson, A.M.I.E.E., 
A.M.LE., Aust.; Vice-presidents, Messrs. 
S. H. Smith, W. I. Monkhouse, A.M.I.E.E., 
AM.LE., Aust., A. Langford-Ely, W. 
Ranger, B.Sc., and A. K. Lawton; Coun
cil, Messrs. Casperson, Ingram, Dutton, 
Searle, J . Hindman, and A. A . Jackson, 
A.M.I.E., Aust.; Honorary Secretary, A. 
N. Stephens; Honorary Treasurer, J. 
Williams ; Honorary Auditor, H. Mad
dicks. The appointment of delegates to 
the Federal Council was held over till 
after the meeting of metropolitan clubs. 

The Liverpool and London and Globe Insurance Co. Ltd. 
- ASSETS EXCEED £20,000,000 

Mention "Radio'' wheu communicat112& with advertisei-s~ 
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MARCONI STUDENTS OPERATE THIS TYPE OF STATION. 

WIRELESS 
THE PROFESSION OF THE FUTURE. 

The advent of Direct Co~munication between Australia and England, 
the Progress of Broadcastin'g, the Establishing of an Inland Radio 
and the Growth of the Mercant~le Marine in the Pacific means that 

WIRELESS OPERA TORS . 

W I LL B E WAN TED. 

As the time for Enrolling is very limited you should write urgently 
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Marconi School -of Wireless 
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BRITAIN has for all time been supreme in scientific achieve
me~l; the quality of her products and the faithfulness of 

her workmanship have always been acknowledged as · the 
t world's best ! 
' l 

w·e are glad t1l announce that we have now landed a further shipment of 
I 

;T.M.C. 
' 

HEADPHONES 
' 

and that we a;·e now able to meet the reqrrircrients of Wireless Experimenters for thes~ instrmnents,-
Our Parent Company: THE TELEPHONE MANUFACTURING CO., LTD., OF LONDON. 

have given spkcial attention to Australian conditions, and the article now landed posseEses several 
features which render it eminently suitable for conditions in this country. 

D 0 

'' Super- ''Comfort ., 

. . ' ' · sensitiveness Absolute'' 

o · 

T.M.C. HEADPHONES are fitted with POWERFUL MAGNETS, which retain their properties for a 
number of years; POLISHED ALUMINIUM CASES, NON-TvVISTABLE LIGHT-WEIGHT CORDS, 
ANTI-SUCTION EARPIECES, OXY-COPPERED RUSTLESS SPRING STEEL HEAD BANDS, all 
of which points gain for these 'phones superiority over other makes. 

FROM ALL LICENSED 40/ 
RADIO DEALERS. Price -

NEW SYSTEM TELEPHONES PTY. LTD. 

~ 

~ 
I 
~ 

280 Castlereagh Street, 
SYDNEY. 

2~-27 Queen's Bridge Street, ~ 
SOUTH MELBOURNE. · ~ 

'Phone: M 3230. Telegrams: "NEWSYSAUST''-all Branches . . 'Phone: Central 11130 and 1701. ~ 

5"2.525L~ ~~~i:!.5LC25o" 
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