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~J you are bujlding your own set d not iettin the best , 
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t that has been well tested and approved by ked. 
, ___ J:_esults, perh,a'ps t~e material is de ective. 0.1 aratus · 

1 .. -- • We are m~nufacturing a large range of receiving con-
,' 1_ c · form -with Government Regulations. These range from , 

' • ,, / :\ I ', • • • 

. Crystal Sets fo · large Cabinets, and ·all carry our well-. 
known brand "Radico." Haye . you trier our · Radi~ 
Frequency Transformers ? Perfect rece~ otf ~ hose dis­
tant stations is assured by using these. A high grade trans- · 

former at ~.tvery small cost. ·. 
~ ..... , ~ 

LIMITED 
15 LOFTUS , STREET, SYDNEY 

.. . 
Agents and Distril,rnto~-Radio Apparatus Appliances and Literature 

,The J·efferson FOR EVERYTHING 
EL E.C T R l ·C AL 

.. Amplifying Transformer· 

World's Leading Transformers 
STOCKED B.Y 

Colvil~~ Moore, Wireless, Sup_plies, Radio Ho~se., 
Radio 1Co., A. Hordern and Sons, Ramsay Sharp, 
Univeiisal Electric, Wireless Supplies· Ltd., and 

all leadi~g :Wireless Stores. · 

Sole .f/genls for fiustralia : 

FOX ·& MacGILLYCUDDY 
DAILY TELEGRAPH ~UILDINGS 

KING ST., SYDNEY PHONE C I TY 3062 . 
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Vol. 2. October 5, 1923. No. 40 

TRANS-PA CJFIC TESTS. 

The 2nd 'l'rans-Pacific 'l'est will commence 
on October 15th, when the American amateurs 
will commence transmitting messages to Aus­
tralia. These transmissions will commence 
each evening at · 5.45 p.m., and contiinue till 
8.45 p.m. (M:elbourne standard time). On No­
vember 4th, Aus·tralian stations will transmit 
each day for 10 day~. 

'l'hese tests are open to all experimenters in 
.A,ustralia, and it is hoped that all will enter. 

vVe ha:ve no doubt that two-way communica­
tion will be established between America and 
Australia, within the next few weeks. Amer­
ican amateurs certainly have the advantage 
_ovei· us iin regard to transmission. Their re­
gulations allow for high power, whfoh is only 
allowed here in exceptional · cases. This, to 
our il'ind, is not a disadvantage to us, as low · 
power has made it necessary for Australian 
experimenters to devote their time to perfect-

. ing their receiving imstruments. This win, 
The test is the biggest that has ever been at­

tempted either by amateur or professional, and 
after the results obtained last M:ay this test 
.:....:.which is open to all-should astound the 
,vorld. 

we feel certain, make it self-manifest when the 
tests are over. 

.Australian amateurs enter now for this test 
and show the world that you are equal, if .not 
in adv-an.cc, in the great science of wfreless . 
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Roster (or Week ending 

Thur, Oct. 4 .. 
Friday, 5 ........ , 
Saturday,- 6 ... . 

Sunday, 7 ..... . 

Mon., 8 ........ . 
· Tuesday, 9 ... . 

W ednes., 10 .. . 

7.30 t;o 8.0 
2 RA 220 
2 ER (190) 
2 RA 220 

2 GR390 
2 GR 390 
2 GR390 

8.0 to 8.30 
2 JM 236 
2 JM 236 
2 DS 237 
7 to 7.45 
2 GR390 
2 RA 220 
2 JM 236 
2 RA 220 

I 0th October, 

8.30 to 9.0 
2 CI 256 
2 GR390 
2 CI 256 

9.0 to 9.30 
2 GR390 

1923 _ 

9.30 to 10 

7.45 to 9.15 
2 CM 246 

2 ER 190 

9.15 to 10 
2JM 236 

2 CI (256) 
2 uw 238 2 ER (190) 

Transmitters a;e requested to ring Redfern 732 (during day) and North 226 (at night) to book Roster 
· Times, or call 2 H.P. (330) by Radio Phone return 7 p.m. and 7.30 p.m. daily. 

The figures shown beside call sign denote wave length 
GJ,,,11111111111111111111111111111 ,1111ntt1t'l)l111111111u1111111111n11nn111111111n11ttt1111n••••••••t1••••~•••11•u111••n•un1uun• .. • ............. ~unn .. u1 .. uun111111 .. 111n11u•u1n11nn111.j 
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Rotten Rectifiers. 
11111111 11111,11 1111 11111!)1_11111111111111111111111 • 

By "The Old Man," in "Q.S.T." 

While waiting for ten·-thirty .to tho usual well regulated kitchen, 
eome around, and another Quiet , :pantry, or garret. QST advised that 
Hour to pass down into history, I it was healthful to limit tl.ie voltage 
will take the opportunity to Pf!:SS ner cell to around fifty. 2000 volts 
a few polite comments upon that A.C. from a plate transformer fig­
wo11derful and fearful bit of elec- ured out as requiring forty cells. 
trical machinery known to science- . But it so happens that mother usu­
as the '' Chemical Rectifier.'' To ally sports something like eighteen 
thos·e who have come down from -je1ly j:'irs· that are not working. So 
early :days in Amateur Radio, there tho number of: jars- in the rectifier 
is a condition of affairs -recognisad. b.e.<:omcs eighteen.. When it_ came to 
as '' Rotten Construction.'' In the the aiuminum, QS'f warns us that it 
course of my long and dusty career, · must be absolutely double distilled 
I have t1een much ,of this type of ·.and chemically p_ure stuff. The ma­
construction. I have beheld an- terial that came from the old auto-

. nunciator wi re carrying fifteen am- mobile body down at the garage 
peres, and frying out the fat and must be chemically pure or it would 
q.rip-ping it around and,. s1hoking up. )io_t . have been used in an atito_mo­
the place so that · it smelled li~e a ·.· -l)i.1e. So this · constitutes t he -ma­
soap-rendering establishment; a.nd I -terial for the aluminum electrodes 
b::,ive seen the hoµse wiring desi!tJ'.!ed e,cc_e'pt in the cases ,v:here the ali;i­
and installed to carry a load of four minum turned out to be zinc (note, 
sixtem-candle-po~er j:ticandescent aluminium . can't q,e ' made of 
lamps . which had to be- f.~sed with zinc), in whi..ch event · some· aluini-
25 .11iripere fuses; I ,have se'en high- ti:iifu- w-i:ro .. ·is · ·borrn'jVed - or · otherwise 
tenson :wfring piuned up with pins acquired~ ' 
i,tnd propp_e<;l np with bits pf w~ofl:: ~ --:T)rn.:}m_!;JJo,ri~ie!! are united on the 
~o that a deep-drawn sigh was suf- subject of distilled w.ater. But this 
ficiellct . to jar something loose a11d ' . type of . water costs money and 
set , off · i;he- enti ,·e works in a blind- _tak~s· time fo ·procure;· s·o the - stuff 
frig: flash. · th·a.t comes.. out · of the fap and looks 

And now enters the scene the new :pl<,ltty- good· and ·tasf_es . pretty fair 
tempter~'l.'he Chemical Rectifier. It is adopted, The amthorities also are· 
ivas borne .of J,l}e desire to get fron~ _ sa,id · to -have . joined " hands on ,the 

· an· A.C. supply-· ·something that at i,ubject of borax, but '·mother usually 
least - had · relationship to D.C. ' has what sce111s to be a satisfactory 
The vacuum tube hankered for a q1i::mtity of the· Twenty Mult Team 
D.C. supply. QST had inspirnd us . brnncl upon the top shelf, and if it 
·all to· go down · cellar and build a would . kill ants in the pantry, i.t 
chemical rectifier and quit this bum ought certainly to kill the reverse 
A.C,~on-the-plate business. phase of the kincl of A.C. current 

When an amateur starts to build the eleetric light company dispenses. 
something, it is one of the prere- And S·O on, with the .assistance of 
qnisites that it shall be completed in an old -· bit of lead pipe which had 
_approximately seventy-five minutes been . flattened out, :.md ~liced up, a 
elapsed time. Thirty minutes i5i bet- chemical rectifier comes into being, 
ter, , but things are becoming com- and is hooped i.1p to the business end 
plica:ted these days and more time of a plate transformer. 
has been recognised as necessary. I have seen quite a few of these 
Cases have been known whore as rectifiers in operation in various 
much as an hour and fifty minutes anrnteur . stations. The jelly jar is 
have been consumed in the building the favo:m:ite type. We frequently 
of a single unit of an amateur trans: 1.neet the milk bottle type, however. 
mitting station. This is very ex- The latter is rather attractiv·e when 
ceptional, however, and ar_ouses _sus- the bottles are clean and shiny and 
picion. · arranged · in a wooden box. I am 

In the construiition of a che,mical not partial, however, to the con- . 
rectifier, as with other amateur ap, strnction which consists - of a five­
paratus, the raw materials are Jim- foot board balanced upon a chaiT, 
ited .to those that may ··be fo1.md .. i'l'I - ·and anywhere from.·twenty to fo1•ty 

jelly jars .strung out 011 the board. 
One has to be too precise in one's 
movements, and one cannot permit 
cats, dogs, .cir children to. lean upon 

----t he far end of the board. Neither ain :r partial to miscellaneous bits 
of lead which have seen better days, 
being twisted about an aluminum · 
wire. The' contact seems too vicari­
ous, if this term is permissible in 
amateur radio literature. My soul 
yearus for something tight in such 
eases. 

When it comes to insuring the . 
separation at all times and under an 
circumstances of the lead electrodes 

_ an.d the aluminum electrodes, I am 
also 'iinpressed by the sublime con-

- fidence -C,'{hibited. by · many of mt. 
.Simply hanging two bits of metal 
il.own into a jelly jar three-quartei:s 
full of borax .solution, and asking 
some thirty_ or forty of these jars 
to . co-operate with · each other and: 
also with the o~vner of the .station, 
strikes an ·Old crab like me as tend­
ing toward the haphazard. Again, I 
like to see things battened clown 
tight where they will -stay even 
ti10ugh - .somebody does move sud­
denly. Of course, I know that the 

_ argument is that if two electrodes 
get together, it only means cutting 
out that one jar, or giving the fel­
low the dit0 dah-dit-dit-dit signal and 
reaching down and fixing the rebel­
lious electrodes. The trouble, how­
ever, is that in reaching down to fix 
one thing in such a station, one is 
very apt to unfix about fifteen ,other 
things. Frequently all .of the fif­
teen are not known to the operator, 
who only fixes a dozen or so of them, 
with the result that when he presses 
the key the next time a conflagra­
tion breaks out. 

I took a crack at this chemical 
rectifier 'business myself after some 

• ten months . deliberating over the 
subject, and alth-ough I made every 
effo1·t to build things right I had a 
lot of trouble. I happened to meet 
Fred Schnell about the time I was 
making up my niind, aud I had a 
long talk with him. He stood out 
solid for everything QST had said 
about ehE!mically pure aluminum, 
YOltage per Cell, and distilled water, 
and ·so alarmed me that I st'l.lck re­
ligiously to all three. I went over 

\ 
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, to the dairy company and aroused 
~ , the deep .suspicion of the manager 
f" by buying forty-eight pint milk 

Jars. He watched me out of sight 
tis I drov.e away with them. I had 
some honest-to-goodness aluminum 
in the cellar, and I bought some 
one-eighth inch sheet lead. I also 
bought a ,half keg of real borax and 
ten gallons of distilled water. I 
wanted to have enough. I suppos3 
it took ten hours of high priced 
time 'to transform this collection of 
material into a real business- like 
rectifier, all nicely assembled in a 
magogany box. 

Consulting QST on rectifiers again, 
I decided the thing needed a charge, 
·so I put it on all night .at what I 
thought was a low rate. Here was 
mistake No. 1. Something got hot 
during the night, and when I went 
<lown in the morning, my fine recti­
fier looked as thCYUgh it. had been 
used as a garbage receptaele for 
several months. Dirty borax salt 
,encrusted everything from end to 

. ,end, and about half an inch ,of a 
vile looking liquid reposed in the 
bottom of each bottle. All the alu­
minum had about· a qua~ter of an 
inch of nasty borax .salt baked ,on 
hard. A cold chisel and a hammer 
Jiad little effect upon it. 

What happened during th'e night 
to . :run _the current up, I do not 
know, ·but the lesson I do know. It 
is, forget the f.orming business alto­
gether. Simply make the rectifier 
.and put it to work. 

After easing off my emotions with 
.a .copious flow of good ,old sea-far­
ing English, I rebuilt my rectifier, 
putting in new aluminum electrodes 

· and swabbing things up generally. 
Cutting out the forming, I connected 
it right into the set and went to 
work.. For the time being, I left 
out the filter. 

After a few nights working DX, 
I made the discovery that certain 
jars sparkled ·pretty well. Taking 
<1own that old April, 1922, QST again 

· 1 noted that this was a bad sign. 
Not wanting to risk anything that 
would require building the thing 
over again f.or the third time, I be-
gan cu_tting out the sparklers and 
putting in · new ,solution ·and new 
aluminum. I kept cutting · out and 
putting in new, until the job got to 
'be the big thing in my daily life. 
After a while it began to dawn upon 
me that I had just about rebuilt the 
rectifier all .over ·for the third time 
and yet the sparkling was steadily 
gaining upon me. Then I tumbled. 
It wa8 evident that I was· busily en-

ONE OF THE BIGGEST COILS IN THE WORLD. 
H ere is shown one of the great tunilig induc,tances used at the large 
centTal radio station at Rocky-Point, Long I-sland. Compare t he .size 
of ,the c-oil with height .of the men standing in the foreground. If 
this coil were not efficient there would b e enormous losses in the pow­
er surging back .and forth in the huge transmitting antenna. Al­
th,ough your coil is tiny, if it is not properly designed the losses in it 
may be just as large-_relatively. 

gaged in cutting out the good cells 
and keeping in the poor ones. Poo·r 
cells did not rectify, and hence they 
did not sparkle. G.ood cells did rec­
tify and, being over-loaded, they 
sparkled . . 

Thi.a called for · some more old 
English, causing Kitty t-0 hastily 
seek other scenes and the little wife 
to expostulate a bit above average. 
Some of the pile of east-off alumi­
num electrodes were recalled tQ- the 
colours, and a voltmeter made use of 

to determine the dud cells. The ,ones 
which did not sparkle were gradu­
ally replaced and each time one of 
these was turned into a sparkler, 
the general sparkling became les­
sened. 

Things now went forward apace, 
and in a short time I had a rectifier 
that gently glowed the prescribed 
QST blue-glow all -over on twenty­
.five hundred volts. It was a good 
rectifier, just as old Betsy was a 
good spark gap, and I believe it will 
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Questions on the Regulations. 
EXPERIMENTING-BROADCASTING-TRADING. 

S~nce Statutory Rules 9!, of 1923! were issued on t he 1st . August, many 
and varied have been the queries regard1.1g the respective liberties and restrictions 
on the EXPERIMEN'l'ER, the BROADCASTER (Transmitter and Receiver ) and 
the 'l'RADER. · . ' 

"Wireless w eekly" now offers to its readers the correct anSvYers to a:ny 
reasonable questions on or concerning Statutory Rules 97 of 1923. 

Answers will appear in these columns each week. ' 
Address: "Questions," Box 378, G.P.O., Sydney. 
The name and address must be forwarded, but will not be published unless 

desired. • 
Questions received up to noon, Friday, of each week, will be answered. in 

the following week's issue. 

stay with me for a long time to 
come. 

Then it became necessary to con­
sider the filter business. Some ele­
phantine inductances were ,obtained 
and what seemed like a king's ran­
som was laid out for a carload, more 
or less, of those one Mike paper con­
densers th4,t come in the square tin 
cans. These were .supposed to stand 
1500 vults. In order to hold my· 
2500 volts it meant two of these 
condensers. in series in order to get 
even a half Mike capacity. In or­
der to get some real he-capacity, I 
found that it took quite a little 
working capital. But we found the 
capital, and put in the condensers. 
My thermo-ammeter jumped up over 
half au ampe1·e when :r put this big 

· capacity across the line. 
My sixty-cycle hum ,still persisted 

in nearby receivers, and at this date 
I am figuring on one of Goldberg's 
filters as shown in April, 1923, QST, 
Jf I can make it work, ther e will be 
at least one amateur station in this 
country with a non-interfering D.C. 
plate supply that comes out of a 
chemical rectifier. You ,other ginks 
will have to ,show me that it is not 
the only one in the world. 

'l'he next thing on the programme 
is some kind of an electrical sponge 
which will ,soak up the pulses made 
by a key when it makes and b r eaks. 
If that can be fixed, then I am go­
ing to ask somebody something per­
tinent about this Quiet Hour stuff. 
W hat's t he necessity of making me 
quit transmitting if my transmitter 

is inaudible on all wave lengths but 
my ownf 

Even . as things stand to-day, I am 
inaudible in 19.9999999 per cent. of 
the country. It is only in those few 
stations that are within a few rods 
of my house that my transmitter 
can be held even wit h th.ose single 
circuit things they call tuners. What 
kind of a think-tank must the guy 
have who wants to impose. compul­
sory quiet hours, anyway? I won­
der if he ever had a pair of phones 
on his' poor bean. Doesn't he know 
that a lot of broadcasting only be­
gins at eleven p.m., and t hat the big 
doings are most ly after .midnight f 
Of what use is i t t o the Night 
Hawks, the Boiled Owls, the Hoot 
Owls, and all the ,other late sitters 
to have amateur radio quiet between 
seven and eleven i Not one bit. I 
say, let them leave it t o our A.R. 
R.L. voluntary lid. Then we will 
have amateur co-operat ion instead 
of amateur boot-legging. Then let 
u,s amateurs get busy ancl find how 
t o make our C.vV. quiet on all waves 
but our own, and there will not 
have to be any quiet hours, and t he 
good old days will have come back. 

Well, son, its long past ten­
thirty, and here goes for some DX. 

CUAGN OM 73 GN. 

A STREAM OF WATER AS AN 
ANTENNA. 

- <--

Experiment ers were conduct ed by 
the B1ueau of R adio R esear ch ,of t he 

French Navy using streams of salt 
water pumped up from the sea and 
shot in a column into the air, which 
proved that transmisson could be 
accomplished when employing this 
medium as an antenna. 'rhe regu­
lar t ransmitting apparat us was con­
n ected to the stream and communi­
cation was carried on over a• dis­
t:mce of eight miles. 

The use of sea water as an an­
tenna if far less efficient than the 
regular metallic, ship's antenna, but 
it would be founcl useful in ease .of 
an emergency in war t ime if the r e­
gular antenna were shot away dur-, 
ing an encounter. 

THE RADIO BUG BEGINS TO 
BITE ITALY. 

The prospect of init iating a broad­
casting service in Italy appears ,to 
b e somewhat more encouraging than 
it has been as '' the wall of opposi­
tion which thwarted every radio 
plan has b een demolished by the 
Fascist Government,'' according to 
"The Tribune," New York. One 
cmnpany has agreed to pay a speci­
fied tax to the government in return 
for authority to start a broadcast­
ing service; it proposed t o tax .its 
subscribers, but just how funds will 
be raisecl from this source is not re­
vealed. 

The proposed government tax .on 
amateur transmitting set s will vary 
according to the power of t he ap­

paratus. 
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SENDING RADIO WA YES TO 
THE CENTRE OF THE EARTH. 

Scientists now propose to study 
earthquakes by radi.o. . ·The way in 
which the shock from an earthquake 
is transmitted through the central 
part of the earth possesses some mys­
tterious features which none of tha 
present scientific theories can ex­
plain. To study these ear thquake 
waves directly is .diffi.cult because 
the earthquakes cannot be induced to 
happen exactly according to sche­
dule, when the scientists are all 
gathered. round in the laboratory and 
ready to observe them. So it is pro­
posed ,to expLore :the nature of the 
inside of the earth by radio waves 
instead. Beams of t he waves can 
be directed, ·the experts think, 
downwards into the ground and 
from the way these -beams are bent 
or reflected inside -the earth much 
c,an be · learned about wha;t really ex­
ists a thousand miles or so down un­
der our feet. 

'l.'HE PASSING OF AN OLD RADIO 
ETHER MARK. 

Seagoing r adio operators, many 
skippers and landsmen who listen 

in will note a change in the 'voice' 
of NAA at Arlington. The pecul­
iar tone ,of the old Fessenden ,spark 
will no longer carry the time sig-

, n.als, weather reports and informa­
tion of interest to mariner s; this 
famous spark set (installed in De­
cember, 1912), was replaced r ecent­
ly by a new tube transmiitter. 

Opera:ting on t he same wave 
length, 2,560 meters, the new -set 
will carry all the governmental 
broadcasting that was formerly d,one 
on lthe spark. Although its power 
is not quite as great, the range of 
the tube se't by tests has proven a 
Uittle greater than the old 100 K.W. 
spark. After eleven years of al­
most constant operation, the Fessen­
den set is to be retired from active 
service; it. is understood that it may 
be presented to the National Mus­
eum, ·where many radio experts be­
lieve it should have the honour ac­
corded to the early locomotive of 
Baldwin and the Morse telegraph 
key. 

RADIO MUSIC AS A CURATIVE. 
One by one the things we think 

are new turn out to be old. Music 

received by radio has been found 
soothing and bonefic.ial, the doctors 
ha.ve been .saying, especially to pa-

. tients in the convalescent wards of 
the hospitals. Now comes Miss 
Prances Densmore, who has been 
studying native music of the In­
dians for the United States Bureau 
of Enthnology, and report that the 
ancient medicine men have been us­
ing musical rhythms, drum beats 
and ralttles and the like, for many 
·generations for exactly this same 
purpose. 'rhe rhythmic spells chant­
ed by the Indian '' doctor,s'' over 
their patients may have had consid­
erable curative value after all. 

BROADCASTERS' CORRES­
PONDENCE. 

Since the inauguration of broad­
casting by WGY, some sixteen 
months ago, the General Electric 
Company has r eceived 65,000 let­
ters from listeners scattered over 
the United States and from points 
as widely apart as Hilo, Hawaii and 
London (England), Vancouver, 
Canada and. Valparaiso (Chile). 

"BECO" WIRELESS PRODUCTS 
., GREAT PRICE REDUCTIONS 

Mullard " Ora " A. 21s. each Radiotron Dry Cell Tube WD 11 42s. 6d. each 
Mullard '' R" Amplifiers 25s. 

" " " " 
,, WD12 42s. 6d. 

" Radiotroil · Detector 200 35s. 
" 

Filament Rheostats from 4s. 
" 

" 
Amplifier 201a 42s. 6d. ,, Variable Condensers from 13s. 6d. 

" Cunningha'm Detector 200 35s. ,, Unmounted Tuning Coils from 5s. ,, 
,, Amplifier 201a 42s. 6d. 

" 
Mou.nted ,, " 

from IOs. 6d. 
" De Forest Amplifier DV. 6a 40s. 

" 
Coil Mountings from 4s. ·3d. 

" 
Visit Our Show Rooms and Sales Department 

BURGIN ELECTRIC COMPANY 
Wireless Engineers and Suppliers 

1st Floor, Callaghan House, 391 George Street, Sydney Tel. M 3069 
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Choke Coils. 
BY W. JAMES. 

Ir.on-cored choke coils are often 
·employed in wireless apparatus, and 
one should be able to estima,te the 
dimensions necessary to produce a 
-choke coil with a given inductance. 
It is ordinarily not possible to cal­
eulate with any degree -of accuracy 
the exact inductance ,on account of 
the effect -of the iron used. One is 
generally not in possession of the 
magnetic properties of the iron, and 
in most wireless receivers or trans­
mitters the choke coil carries a 
steady current .as well as a fluctuat­
ing current. The fluctuating cur­
rent will, in general, not have the 
shape of a sine wave. 

The formula generally used, when 
the iron circuit is closed, is as fol- -
lows: 

L I 1.257 x u x A x N x 10-
equa s l 

Where 
L equals inductance in henries. 
u equals permeability (varies 

from perhaps 1000 to 2000). 
A equals effective area of iron 

cross section in sq. ems. 
N equals number of turns. 
1 equals length of · magnetic path 

in ems. 
The reader will notice the induc­

tance depenils upon the square of 
the number of turns, the area and 
permeability of the iron and in­
versely as the length of the magnet ­
ic circuit The qualities are set out 
in Fig. 76. In reckoning the area 
of cross section, allowance should be 
made for the space occupied by the 
insulation of the laminations, and it 
will be reasonable to represent the 
effective area as 90 per cent. of the 
total area. 

Clearly the inductance will vary 
with the current passing through 
the coil because the factor u is di­
rectly affected. To pr-0vide a choke 
with a more nearly constant induct­
ance value it is usual to split the 
core so ,that the magnetic circuit 

! 
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Fig 16. A w,efuJ. farm of c/!.-0~. TM coll h,:u, 
N tufM, and iM. croaa aex:;ti,o,t,,U area of the. 1.ro,1 
A = ax b. If the core U I!'' by lf', and tM ·bobbin 

· i,.,, 3" in diameter and 4f' long WO'Ut'td Willi 5,50t. 
turrtA of N o. 26 D .S.C., the. indueta-nce will .be ap. 
,,roximtJtely 6 MfflP> ,,_nd the 'ruiAl,uio,e 115 oh'"!. 

includes an air gap. The core may 
be simply cut through as shown 
dott~d in Fig. 76. The air gap is 
also beneficial in that the distor­
tion of the _ wave form due to mag­
netic hysteresis is r educed. The 
inductance formula should now be 
modified as f.ollows : 

L l 1.257 x I x N x A x 10-
equa s . l 

when . 
L equals inductance in henries. 
I equals current in amperes. 
N equals number of turns. 
A equals effective ar ea of air gap 

in sq. ems. 
1 equals length of air gap in ems. 

The formula assumes the whole of 
the reluctance is concentrated at the 
air gap or gap. When the choke 
coil is to be used in a circuit which 
carries a normal steady current, an 
air gap should always be provided. 

P robably it is best for those who 
experiment to construct a variable 
inductance. The wire should be 
chosen so that it will pr.operly car­
ry the _ current without heating, and 
the turns and the whole winding 
should be insulated carefully. A 
suitable choke is shown in Fig. 77. 

The maximum inductance is in the 
neighbourhood o{ 50 henries. 

The c-oils should. each consist of 
about 6,500 turns of No. 22 D.c.c: 
Bring out four or ·five tappings f'rom 
each coil. The core may have a 
cross section .of -4 square in·s., ·or s_ay 
2 ins. by 2 ins. . Eac_h coil will oc-

. cupy a space of 5 ins. · by 3 ins., so_ 
that t he core should · be 5 ins., long, 

· and the distance between ,the cores 
6 ins. The top limb of the core is 
mounted so that it may be moved 
up or down by adjusting the nuts. 

· Another form · -0f choke coil which 
will · safely. carry a current of 400 
milliamperes is shown in Fig. 7"8. 
The winding consists of about 6000 
turns ,of No. 30 D.S.C., and ·the in­
ductance is close to 2 henries. The 
core consists of a bundle of iron 
wires which are forced into the 
centr al hole of ·the former. An-· 
other choke coil which has give_n 
satisfactory ser vice is as follows: 
Inductance 2 henries, r esistance 
3000w, bobbin 3½ in. long and 1-3/ 8 
in. diameter. Iron core ·½ in. diam­
eter of iron wires wound with No. 
42 D.S.C. 

It is as well to r emember that the 
inductance of the primary of an or­
dinary intervalve transformer is of 
-the order of 10 henries and the se­
condary may be as high as 100 hen­
r ies. The t r ansformer may be . us­
ed as an inductance, eit her using 
one of the windings by itself ,or by 
connecting them in series so that 
the inductances add, i.e., the two 
win<lings may be connected so that 
the t urns follow in the same direc­
tion. The current passed through 
the windings must, of course, be 
limited to a f ew milliamperes. 

The usunl meth-0d of representing 
a choke is shown in Fig. 79. 

Low Frequency_ Transformers 

Suppose we find a second wind­
ing over the winding of ,the choke 
coil as in F ig. 80. When an alter­
nating pressure is connected to the 
choke, the alternating flux which is 
set up armmd the coil interlinks 
with the second winding. Conse­
quently a pressure is generated in 
this winding. The arrangement, is 
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called a transformer. The winding 
to which we apply the power is call­
ed the primary. The other wind­
ing is the secondary. 

Natur~y if there · are the same 
number of turns in the secondary 
.winding and the primary, and all 
,the flux which is generated cuts 
both windings, the pressure induced 
will be the same in each winding. 
The voltage is given by wLI, where 
L is the inductance of the winding. 

-;,,. 77. A rh::Jk'I.. :;.Ji!CL~ for he c:z;perir.ientcr 
~ ' -! \tu!uetar.:,e may bl:! varied Ot>Cr a u"UU r a,~· 
J ,.wv£1,:, tht t,0p limb of the core which is mounted 

. ~o .! !Cl it rna'!I be moyed hef~en tM bra.,a ,,nd, ·piecea 

If the primary winding has no r e­
sistance and there are no losses, the 
induced pressure in the primary and 
·seeon~ary windings is equal in mag­
nitude to the applied pressure. _No,te 
that the addition of the second 
winding has not altered in any way 
the operatio11 of the choke coil. The 

. operation is, of course, modified 
when we connect a load to the se­
condary; 
Let 

Np equal the number of turns in 
· the primary winding. 

Ns equal the number of turns in 
,the s-econdary winding. 

A equal the area of the core cross 
section in sq. ins. 

B equals the ·maximum flux den­
sity. · 

f equal the frequency of the ap­
plfed pressure. 

E equal the induced pressure in 
volts. 

During one cycle the maximum 
value of the flµx changes by 2B, 
and the time taken for each chan ge 
is l /2f seconds, since there are two 
· alternations for each cycle. 

The pressure induced has, then, 
the- average value of 4BANf x 10-8 
volts. The effective or root mean 
square (RMS, see sect. · 18) will b e 
this quantity n:iultiplied by 1.11 as­
suming a sine wave of pressure. We 
th en have as · t h e . fundamental equa­
tion for the transformer 

E equals 4.44 BANf x 10-8 volts. 
Instead of BA we may write F for 
the maximum value of the flux. 
Theii E equals 4.44 FNf x 10-8 
v~lts. W e may &ubstitute for N 

either Np or Ns to obtain the volt­
age induced in the primary or sec­
,ondary windings. The voltage in-
duced in the primary is equal to the 
applied. voltage if we assume there 
are no transformer losses. Consider ­
ing phase relationship; the trans­
former with the secondary winding 
on open circuit, i.e., not c-onnected 
to a load, is behaving exactly as a 
choking coil. The back primary 
pressure generated is directly oppos­
ing the applied pressure. as shown 
in Fig. 81 while the small- current 
which flows to mag11etise the eore 
is 00 degrees b ehind the applied 
pressure. In the vector diagram Ep 
represei1ts the applied pressure and 
E(back) the . back pressure. The 
magnetising current is shown as Ip. 
The flux i-s, of course, in phase with 
the current. With the secondary 
cir cuit nqt connf)cted to a, load, the 
secondary pressure is as shown at 
Es. Es and E (pack) will b e equal 
when the primary and secondary 
turns are equal. We assume -the 
transformer has no losses. Es is 
then equal to Ep. It is important 
to note the seeondary pressure and 
the pressure applied to t he prim­
ary are 180 degrees out ,of phase. It 
is clear that . the secondary pressure 

· and primary back pressure have the 
same phase since t hey are both in-

t4------ .... ----~ 

~f. 
te:t:linked with the same flux at the 
same time. Since the primary cir­
cuit has a large inductance the pri­
mary current is very small _indeed. 
(1) The Voltage Ratio. · 

If we call the number. of primary 
turns Np and the number of secon­
dary turns Ns, we have the simple 
relationship· 

N 

N 

Primary Voltage 

Secondary V oltag~ 

N 
or E = - x E volts . N 

E 

E 

Thus, if we wish to use a voltage 
whfoh is lower than that available, 
it is simply necessary to use fewer 
turns in the seeondary than are us­
ed in the primary. If, say, the 
supply is 500 volts, and we wish to 
use 20 volts, and t.he transformer 

r---
1 ::J 

r ~ 
F i'g. 79. U8WJ( m~thod of r epr e~r,ri lui,1 o ,·h.ol.:e w u 

circuit 

_primary h as 250 turns, the number 
of secondary turns r equired is 

. E 20 
N = - x N :. N = x 250 

E 500 
equals 10 tnr~s 

The rat io of the turns is thus .10 -to 
250 or 1 to 25, i.e., the primary has. 
25 times the number of. secondary 
turns. It is clear the turn ratio 
is equal to the voLtage ratio. Sup­
pose we require a high voltage, say 
2,000, and we have only 250 volts 
availabe . 

2,000 
=8 

250 

The secondary winding will there­
.fore require to consist of 8 times as 
111any turns as the primary. 
·(2) Effect _of Loading the Secondary 
' Let us suppose we still have our 
ideal transformer, and we connect a 
resistance across the ,;econdary ter­
minals. Current of course flows in 
the second~1·y circuit, and t h e sec­
ondary voltage and current are "in 
phase. The current ~s equal to E / R 
amperes. Now it is p erfectly plain 
we canrio-t Load up the secondary 
without taking a load from the 
source which is supplying the pri­
mary, and further, the primary load 
and seco1idary load balance each 
ot her. That is, if we take a large 
load from the secondary, the prim­
ary must also ·take a large load. 

L et us ignore the primary wind­
ing for a moment, and consider sec­
ondary cir cuit only. When secondary 
current~ flows, a magnetic field is 
set up due to the current and the se-
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condary turns. The core is t here-
fore magnetised. But now, with 
t he primary connected, t her e is a 
flux due to the primary. 'l'he t wo 
fluxes react on each other. The 
value of the magnetising current 
and t he resul tant flux must, how­
ever, remain unaltered if t he trans­
for mer is to work pr operly . Th e 

r., ~·.J 

value of F in the above formula 
must not vary if the vol tage induced 
is- to remain the same. Ther ef or e 
a current f lows in t he primar y 
winding so that the flux which this 
current produces neutralises the f lux 
due to t he secondary. We have now 
two components of the primary cur­
r ent-one component which magnet­
ises the transformer and induces t he 
back pressure in the primary, and 
the pres.sure in the secondary; and 
the second component which is 
termed the load current, which tends 
to produce a flux which just neu­
tralises the action of the secondary, 

Lo,oking at ·the action a little more 
dosely and r eferring to Fig. 82, the 
primary pressure Ep is at right an­
gles to the magnetising curren t 12. 
'The secondary pressure Es is at right 
,angles to the magnetising current, 
and the load current Is is in phase 
with Es. The combined effect of 
12 and Is ia to increas~ t he flux, 

but the phase of t he flux with re­
spect to t he primary pressure is 
changed. Therefore, a l oad curren t 
will fl.ow in the primary cir cuit 
of such magnitude and phase so ·that 
the effect of t he secondary is neu­
tralised. The . pr imary magnet is­
ing current and load current I1 are 
now 90 degrees out of phase, and 
their r esultant is given by I p. The 
effect of loading the secondary is 
t her efore to load the primary . 
(3) The· Current Ratio. 
If the efficiency of the. t r ansform­

er is 100 per cent. the pr imary in­
put, and the secondary load ar e 
equal. 

E I 
E I= EI or-

. E I 

That is, if the voltage is stepped 
up, the current is stepped down in 
the same proportion. If t he se-

·-·' ..> - ';~ -=1L· :_~;: _ _'.:;.,~ 
l ' ·~J , ft) -~i of 8h.owl.'11J O il i_rort core tfan.sjormer, 
c. ~.;J, a i 1 1: _j(}'Mt,t ; t'.nthoul an frrm core. The first 
i, 'U3 ~'.:.lJ,:i ~er: -ud .J __ !::wJ Jrc<;ucncy tranaformer, an<' 
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condary voltage is 10 times the 
primary, t he secondary current can 
only be 1/l0th t he pr imary cur 4 

rer:t. 

The difficulties in finding the sen­
sitive points of a ,crystal detector 
with a single cat-whisker may be 
obviated by using a "brush " m:;i,de 

r. 

from .steel wool such as is sold for 
domestic use in cleaning pots and 
pans. Steel wool consists of a 
bunch of verf fine wires which may 
be straightened and bound together 
in a small brush wrapped with heav­
ier wir e. The ends· are clipped 
evenly with. a . pair of· shears. 

MAR CONI'S RECENT WORK. 

In a statement issued to t he pr ess 
on his arrival at Southampton, on 
board his yacht, "Electr a,.'' re­
cently, Senator 1Marconi said that 
during the two months he had been . 
away on h is research cruise he has 
been working all the time on the 
system of. directive wireless tele­
graphy, by which a message could · 
be sent in one direction only, and 
he was deligh.ted" to say t hat ex­
periments had proved highly satis­
factory. The apparatus with which 
he had b een working was the only 
installation of its type, but it was 
l ikely to come into universal use in 
the futur~. The ·r esults he had -ob­
tained proved that communication 
could be maintained over long dis­
tances. The new syst em, said the 
Senator, effectively eliminated at­
mospheric disturbances, and he 
might say that he had experienced 
no 'trouble of that sort during the 
whole of his two months' research. 
The ·course of the trip was roughly 
2200 miles, or the distance from 
England · to Canada. 
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A Variable ·High Resist-a nee. . .,_· 

In experimental w.ork a variable 
resistance ·of high value which will 

_pass a few rnilli-amperes is frequent­
ly r equired. Such r esistances are 
required in experimenting with 
grid-leaks, anode resistances for re­
sistance amplifiers, and -so forth. 
Many simple ways of making fixed 
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Fig. IJ.-The completed resma,:ce. 

grid-leaks for r eception purposes 
Jiave been described, but most of 
them are not adapted to variable ad­
justment -or else will not pass a 
-current greater than a fraction of 
a milli-ampere without becoming 
noisy or erratic. . The simple resis­
tance here describe<'! was evolved by 
the writer when in n eed of an ad­
justable grid ieak_ for a 10 watt 

. transmitter. Leaks of the pencil line 
type were first tried, but were 
found to be unsatisfact ory, as they 
sparked along the graphite surface 
and were· very · irregular in their ac­
ti-on. 

The accompanying diagram, Fig. 8, 
is almost self-explanatory. A bot­
tle is filled with water and a glass 
tube is introduced which should be 
long enough to reach the bottom 
ancl project about an inch out ,of the. 
neck. Two wires are introduced so 
as to make c.ontact with the water, 
the other passing through the neck 
of the bottle outside the tube and 

passing into the tube it self. As 
most· of the resistance lies in the 
narrow column of water within the 
glass tube the diameter of this tube 
is of some importance ; the bore 
should not be too small, as bubbles 
-of gas produced by electrolysis of 
the water tend to accumulate and 
increase the r esistance unduly. For 
the same reason the wire should not 
fit tightly in the tube. A tube of 
2 or 3 millimet:rns bore is convenient. 
If ordinary tap water ,is used the 
wires may be of copper, but it is 
much better to use lead or tin fuse 
wire which ·shows much less ten­
dency to form soluble salts with im­
purit ies in the water. Rough ad­
j ustment of resistance may be ob­
tained by pushing the wir e up or 
down in its tube, while small final 
variations may be effected by alter­
ing the depth of the wire outside 
the t ube. 

Ordinary t ap w at er gives about 
the right range of resist ances for 
many purposes, but if necessary, the 
resistan@ may be r educed by add­
ing a f ew drops of ~ulphuric acid or 
a small quantity of common salt, 
copper suJphate, ,or any other metal­
lic salt ·that happens to be handy. 

If, on· the other hand, · the resis­
t ance of the t ap water is too low 
in the first place it may be incr eas­
ed by mixing with methalated spir­
it. In this way a r esistance of any­
thing from a few thousand ohms to 
several megohms may be obtained in 
a f ew moments at an outlay of 
practically ll'othing. 

The uses of such simply made var­
iable high resistances are so numer­
ous that their c-onstruction is -strong­
ly r ecommended to the serious ex­
perimenter. 

As variable grid leaks used in 
conjunction with similar anode re­
sis~ances 'they open up a field of 
research otherwise closed to the ex­
perime.iiter of limited means. 

E. H. R. 

FOR QUICK SALE.- Single Valve 
Set, accum. aerial, etc., 60V B 
battery, also odd experimental 
gear. First reasonable offer. 
Marsd!lil, 5 Collins Street, Annan­
dale. 

Blocking Condensers 

The usual method -of const ructing 
a b_locking condenser is r ather a 
fiddling job when making a con­
denser of fairly large capacity. An 
easier and quicker method is to 

~ 
WAX£0 PAPER 

cut t he tinfoil into two long strips 
t he size required, and rolling them 
up together using as the dielectric 
g,ood quality paper previously soak­
ed in paraffin wax. Th e st rips of 
paper should be ½ inch larger all 
round t han the sheets of foil. Be-

, 
C. 

4 

f i g. J1I - Fini5hed condenser . 

fore rnlling the strips ,of t infoil and 
paper together lay a st rip of cop· 
per foil 1/ 4 inch wide on each 
piece of tinfoil for connecting pur· 
poses, a s shown at A, Fig. 9. When 
t he condenser is rolled up press it 
wit h ·a hot iron. This r e-melts the 
paraffin wax ,on the paper and binds 
the whole together as a:t B (Fig. 
li). 'l'he condenser should then be 
put between two 1/ 8 inch ebonite 
sheets, t urning the copper foil tmn· 
nect ing strips up the side of the 
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ebonite ·as at A, Fig. 10. A piece 
of ebonite should be let in at each 
end to take up the space between 
~he .sheets of ebonite as at C. Make 
two clips of thin shee.t brass and 

bolt them to eae-h end, firmly clamp­
ing the copper foil strips beneath 
them as shown at D. Melted par­
affin wax poured round the edges of 
the condense1· will make it damp 
proof. 

A convenient holder for t his con-

denser is shown at E . Fig. 12. The 
clips F are made from thin sheet 
brass, and the ba_se is of 3/8 inch 
ebonite. 

. This type of condenser and hold­
er is ideal for the experimenter. 

A. W. B. 

FREQUENCY, GROUP. 
In damped wave work, the num­

ber of wave trains per second, as 
distinct from the frequency of the 
actual wave itself. UsuaUy in th 3 
''Audio'' Group. 

FREQUENCY. HIGH. 
Naturally, a comparative term. 

Used in wireless to define radio fr.e­
quencies of 10,000 to 1,000,000 or 
more in contrast with audio fre­
quencies. 

~ . , 

W, 

LITZENDRAHT. 
' ' 

The only stranded wire that has 
lower resistance than solid wire . is 
the so-called '' Litzendraht, 1 ' made 
of many ' strands ,of fine enamelled 
or silk-covered wire braided .to­
gether. ·Experience shows that at · 
200 metres these strands must be so 
fine (at the most No. 38 B. and S.) 
that it is almost impossible to -make 
up a length without broken or 
''crossed'' strands which will run 
the resistance away above what is 
exr: ected. It does not matter, 
though-' ' Jitz'' is imprae,tieable 
stuff to put out of doors, anyway. 

BRONZE. 

Bronze is stronger than plain cop­
per, and not .so much subject to the 
effects of corrosion as copper. How­
ever, I want to call the attention of 
th e reader to the fact t hat an alloy 
ahvays has a resist ance higher t han 
that of the poorest conductor used 
in •the alloy. The conductivitY. of 
t.he alloy an tenna wires is low as 
compared to copper , one-fifth to one, 
third as much. In addition the 
bronzes are very hard to handle . and 
solder. 

COPPER, COPPER-CLAD . STEEL, 
AND ALUMINUM. 

This brings us clown to t h e .solid 
wires (not stranded) with a choice 
of eopper, either \ard ·or soft drawn, 
coppa-clad steel, and aluminum. 
Any one of them is preferable to 
the· other wires above. 
· Copper-clad wfre has al:>out the 
same · rrnistance as solid copper. 
(This .stateme_nt does not include 
th e cheap electro-plated '' coppered 
wire.' '- Editor.) 

Aluminum can be compared with 
c-op,per as follows. For the sam·e 
direct current resistance aluminum 
has a cross se.etion of about 1.59 
times as great as copper.- Because 
it is well known that high frequency 
currents travel on and near the ,sur­
face of the wire and because . t he 
aluminum wire Jias a larger surface, 
i t . woulg. appe.a:r that it should offer 
a lower high-frequency r esistan ce 
than the smaller copper wire. How­
ever , the larger . skin of · the a lu-

Oetober 5, 

·Wire~ : 

r.;inum wire is an aluminum· !!kin 
and has about 1.59 times as much 
resistance for the same area, so that. 
in r eality the high frequen cy resist­
ance, like the D.C. resistance, will 
be nearly the same for a copper and 
an aluminmn wire that has 1.59 
times as large a cross section. In 
ot,her words-for either antenna ,o:r: 
direrj; current work an aluminum 
wii'e is equal to a s11rnller copper one 
four s_izes up in the B. and S. gauge. 

WEIG HT AND STRJ<;NGTH. 

Aluminum has (for the sanie con­
ducitivity) about 1.3 times the · · 
strength and a little less than half 
the weight · of copper wire. Conse­
querrtly the strain on t he towers 'is 
less, although part · of this is made 
up for by the greater effect of the 
wind on -the · larger aluminum wire. 

Copper-clad wire is quite a lot 
stronger than .either aluminum or 
hard-drawn copper, . and hard-drawn· 
copper .is somewhat better than soft­
drawn copper. 

Bro·nze is the st rongest of all, but 
the reasons for throwing it out ha ve 
already been mentioned. 

PLIABILITY. 

Soft drawn copper -is ·the IUQSt 
pliable of all []Jld stays so, but ,it fa. 
not very strong. Hard drawn cop­
per, hard-drawn aluminum, and cop­
p 2r-clad steel are all ,only m-0derate­
ly pliable and must not be kinked. 
Hard drawn copper becomes brittle 
with age; aluminum does not do this 
because after the first coating of 
oxide, it does not corrode further. 
(This seems .a bit doubt ful. Copper 
and aluminum both b ecome quite 
brittle when not. subject to corro­
sion, perhaps for the -same r eason 
that "vibration fatigue" causes 
machine and bridg-e parts to crystal .. 
ise and break.-:Editor.) 

CORROSION. 

Copper, copper-clad, and .brorize 
wii'es so.on acquire a green or black 
coating that serves as a protection 
against further corrosion and does 
not increase the high frequency ·r e­
sistance very much. Aluminum is 
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·;Lot attacked after the first thin film For:ri 7 
. is formed, hence · maintains its con-

'1'" ductivity. 
All rules fail where thei-e are 

chemical or soft-c,oal fumes; corro­
sion will then go deeper, probably 
less in the aluminum than wit!J, other 
matei-ials. 

Enamelled copper does not cor- . 
rode until the enamel c-omes off. 
(Several stations in s,oft-coal re­
gions are getting good- results with 
No. 12 enamelled copper wire. Both 
the Belden Mfg. Co. and t he Acme 
Wire Co. make enamelled aptei.uia 
wir.es.) · 

WJfflm WIRELESS. 
i.;... ,. 

Wired wireless, or the application 
· of radio telegraphy and telephony 

t.o the power wires and other con­
tinuous conuuctors to form a '' guid­
ed'' system of radio communication 
as distinguished from t he usual 
'' unguided'' system, is about to r e­
ceive a practical test in. broadcast­
ing operations. There has been 

. formed an ,organisation for the pur­
pose of broadcasting talks, news, 
musical numbers• and other f eatures 
over the lighting lines of a_ power 
company in the vicinity of New 
York. The plan is to c\iarge a nom­
iu,al fee to the eledric light con­
sumer for the privilege of list ening 
·to the wired wireless programmes, 
The company undertakes to supply 
a receiving set which may be plug­
ged into any socket or r eceptacle. 

· A simple receiving set with crystal 
detector and a pair of ear-phones is 
supplied at the lowest fee ; a si1igle­
tube set is supplieli for a higher 
fee; and a three-tube, loud-speaker 
set, complete, giving the same ser­
vice as a phonograph, is supplied 
·at the highest . f ee. The tubes _are 
supplied with filament current di­
rectly off the lighting current, from 
the same plug connection that re­
ceives the radio energy. Plate bat, 
teries or '' B'' batteries . are still 
employed, since it would require 
to,o elaborate an arrangement to 
do away with them, and the cur­
rent . consumption for the plate cir­
cuit is such that '' B'' batteries 
last for long periods. The wired 
wireless programmes are to be of 
a high order, and are to cover a 
period of some eighteen hours out 
of the twenty-four. On occasion, 
the broadcasting station plans to 
pick up programmes from other 
broadcasting stations , and to r e­
transmit them over the power lines . 

• 

Commonwealth of Australia 
Postmaster-General's Department 

Wireles_s Telegraphy Act, 1905-1919. 

EXPERIMENTAL LICENSE 
(Transmitting and Receiving) 

. IN P URSUANCE aii.d exer cise of the . powers and authority 
c-on£erred upon the Postermaster-General by Section 5 of the 
Wireless 'l'elegraphy bet, 1905-1919, and by the Wireless Tele-

graphy Regulations a license is gTanted to M .. .... . . . . .. .. . . 

. . ... .. .. . ...... ............. . • . .. ... ...... . ........... . • .. . 
to er ect an Experimental Wirel"ess Station at .. . . . .... . . ... . 

. . .... ... . . . ... . and t·o operat-e the said Station £or a period 
of twelve calendar months from ihe date hereof. 'l'he erection 
and operation of the said Station shall be carried out in accord­
ance with the provisions of t he said Regulations, as amended 
from time to. time ·during the currency of this licens·e, and shall 
be subject to such further restrictions and ·conditions as are 
from time to time notified by the Postmaster-General or by 
any officer thereto auth:orised in writing by the Postmaster­
Geineral. 

By Direction of the Posmaster-General, ... 

Chief Manager, Telegraphs and Wireless. 

Date .. ...... ....... ....... . .. . 

· SCHEDULE 01<.., THE AU'l'HORISED S'l'A'fION. 

1. No. of License . . . . . . . . . . . . . . . . . . Expires ............. . 
2. Name of Licensee , .. ...... . ... .. . ..... .. .. . . ... . .. . .. . 

3. Location of Station . ... . ... : . .... .... .. ... . . ... ... . .. . 
4. Type of Receiver ............ . . .. .... .. .. . . .. . . .. .. . . . 
5. Type of Transmitter. : . .. .. .. . . .. . power ... . .. . ... watts 

6. Operating wave-length ..... . ...... .. call sign .. ... .. . 

C14022. 

Signature of Licensee . .... . . . ....... .. . .. ... . . . 

Date . .. . ...... .. . . . ... .. . . 

The above forms are now being issued 
to Experimenters. 
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PROPOSED BROADCASTING IN 

INDIA. 

According to r ecent despatches, 
it was. announced at t he broadcast­
ing conference held in Delhi t hat 
t he I n dian Government did not in­
tend ,to permit "broadcasting in In­
dia by individual firms, but, under 
reasonable co·ntr ol-as in the Unit ­
ed Kingdom-by a single licensed 
company for t he whole of I ndia. 
It is 11lanned t hat t his company 
shall ronsist both of. Br itish and 
Indian firms, and t hat no non-Bri­
,tish subjects will be allowed to 
take par t in it. The proposal of 
t he Government regar ding t er ms of 
the agreement requireq ,of t he broad­
casting· company were embodied in 
a draft . fopn of . lic~nse ,placed be; 
f ore the conference. Opinions upon 
t hjs form will be obtained fr0m t he 
Provincial Governments and Cham­
bers of Commerce. It is under­
stood that t he manufacture of re­
ceiving ~E>ts is to be undertaken in 
India as soon as pr acticable by t he 
n ew broadc1tsting company. This 
will probably at first consist of im­
portation ,of some parts, t he local 
mairnfacture of others, and assemb­
ling of complete sets. 

LOUD-SPEAKER VOICE FOR 

'DRILL SERGEANT. 

If 250 lusty-lunged sergeants of . 
the regular army should get to­
ge'ther and shout '' Fall In,'' in 
their best drill-ground style, the 
effect would scarcely equal that of 
the voice amplifier recently pur­
chased by t he Signal Corps and in­
stalled in mobile form on ·a motor 
truck. The new equipment can be 
used to hand! e large bodies of 
troops, to make speeches and music 
audible to assemble ,or to supply 
entertainment received by 
radio. The apparatus is 
technically known as a public ad­
dress system. Sounds are picked up 
by a high-grade transmitter placed 
a few feet fr.om the speaker, or 
near the bandmaster's stand, if 
music is to be handled. The elec­
trical output, of this tra:rismitte-r is 
increased about a half million times, 
using a four-stage vacuum-tube 
amplifier. Then the current goes 
into a group of six horns, mounted 
on a folding tripod. Under ordinary 
quiet conditions, a compact cr owd 
of 750,000 people could hear a man 
.through t he use of this system. 

Learning the Code 
By H. F . MaS:on in "Q.S.T." 

In · order to become a p-ro:flicient 
player in any game- for instance 
amateur radio -:- it is imperative 

· that you devote ·a large amount .of 
time to practice and .training. On ce 
the traJning is over, however you 
ar e happy because of t he infinite 
degree of person al satis:flaction there 
is in knowing how to play a game 
and pLay it well. We '11 admit t hat 
there is· a certain amount of drud­
ge1-y in learning the code, despite 
all " learn it quick " methods, brut 
this should not prev.ent you from 
par taking of . t he immense en joy­
ment which is in store for you, once 
it is learned. 

THE PRACTICE SET. 
It is, of course, ,only natural for 

a person enthusiastic over amatem· 
radio ,to want to learn the code in 
the quickest and easiest way. For 
this purpose every beginner should 
obtain a ' ' b uzzer pr.actice set. '' This 
consists of a buzzer, a dry cell, and 
a telegraph key eonnected together 
so ·that when the . key is pressed the 
buzzer will operate, t hus imitating 
a radio signal. The buzzer can 
best be a "nickel plated watch case 

i:Yuzze1· '' o btaJn able a t most any ra­
dio store for about one dollar. One 
that, when eonnected as shown in 
the diagram, will emit a ·r ather high 
pitched clea,r n_ote is a great advan­
tage; as will be. leR,rne_d later, in 
reading t he signals. 

Care should be taken in the chaice 
of the t ransmitting key. The qual­
ity of your sending, no mattar how 
much practice you have, will de­
pend upon your using a key that 
has .a good action and is well bal­
anced. As you can ·use this same 
key in y,our transmittling set, .after 
you have learned t he code and se, 
cured a . license, it may be worth .. 
your while to buy a good key at 

' the outset. If y-0u are in doubt 
as to your ability to select a good 
raclio key, the nex.t best thing to do 
~ ould be to purchase .a standa'fd 
telegraph key. This type, though 
used on many radio sets, hall the 
objection f.or radio work that it is 

'too "ligh t . " This will be explain-
ed later. 

In order that the signals from 
the practice set will simulate the 
real radio signals a,s nearly as pos-

,~~~~~~~~~~ 

Get· Your Wireless Gear at Electricity House j 
387 GEORGE STREET (OP. STRAND). TEL. 2961 CITY. I 
Condenser Plat es, 1/6 per doz.; Condenser Spindles, 2/9 per I 

set ; Condenser Ends, 1/9 pair ; H oneycomb Coils, from 1/6; 
Honeycomb Mountings, 3/- each ; Filament Resist ances, 7/6 each; 
Calibrated Dials, 1/6 each ; Knobs, 6d., 9d., 1/-, 2/- e·ach ; Con­
tact Studs, 1/3 per doz. ; Switcharms, from 1/6; Terminals. 6!f. 
each ; ' Phone Condensers, 1/- ; Grid Condensers, 1/ -; V ar i.able 
Condensers, 25/ -, 30/-. 

Murdoch 's 'Phones, 35/-; Myers' Valves, 35/-. 
Catalogues, 9d .. each, including wiring and other diagr ams. All 

makes of Telephones and Valves. 
Crystal Cups, 1/- ; Detectors, 5/ - each ; Loose Couplers, 40/-; 

Cabinets, Ebonite, Bakelite, a~d All-round Materials. 

Complete Crystal Sets, from 27 /6; V alve · Sets from £9 t<i" 
£35, 1, 2, or 3 v alve ; Radiotron V alves, _37/6; Vernier Rheos­
t at s, 12/6; Rheostat Knobs and Dials, Polished Bakelite, 4/- ; 
Condenser Knobs and Dials, 4/6. 

INTERVALVE TRANSFORMER, 40/-. 
· Closed Iron Core. 

l ~DER NEW MANAGEMENT. 
Works Manager: Raymond M cIntosh. 

General Manager: J . ·s. Marks. 
All Communicat ions to the F irm. 
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sible it is well to connect a pair of 
head phones in the circuit. This 
may be done as -shown in ,the dia­
gram, eonnecting the telephones 
across the buzzer binding posts with 
a small fixed condenser in series 
wuth them. The capacity of the 
condenser should be around .001 
microfarads. Its eapacity governs 
the strength of . the signals in the 
telephones; if the signals ,are too 
loud the condenser should be made 
smaller, and conversely a larger 
condenser should be used if strong­
er ·signals are desired. 

GETTING STARTED. 
Granting ,that a copy of the In­

ternntional..· Morse Code, known also 
as Continental Code, is at hand, we 
are r eady, with · the ruid ,of ,the 
practice set, to begin. Although, 
strictly speaking, learning how_ to 
send and how to receive are two 
different thugs, they will need to 
be more or less · combined in the 
early s.tages of your scho,oling; 

The telegraphic code is :built up 
around two units, the dot and the 
dash. Combinations of these un-

. its represent the different lett ers in 
.the alphabet, and so it can be seen · 
that the co.rrect interpretation or 
deeoding of the signals at the re­
ceiv,ing end Hes almost wholly on 
the skill of the ·sending operator in · 
making the dots and dashes of their 
proper .r elatve - length ,and spacing; 
making the signals understandable, 
in other words. It is ver:i- import­
ant, then, that the following correct 
rela tio11s be preserved. A dash is 
equal in length to three dots, the 
space b etween parts of the ·same 
l etter is equal to one dot, the space 
between two letters is equal to a 
dash or three dots, and the space 
between two words is equal to five 
dots. 

The first step in learning the 
code is to memorise the dot and 
dash combina,tions representing the 
letters. They must not be visual­
ised as dots · and dashes, however, 
but rather should be '' auraHsed'' 
as sounds; Ther e Is no such word 
as auralised but if there were it 
would expr ess the correct method of 
grasping the code. The sound dit­
dal1 (meaning a dot fo11owed by a 
dash) in the head phones mus_t im­
press your mind directly as being 
the letter A, for instance, without 
eausing black d-ots and dashes to 
float before your eyes for an in-. 
stant-ltbat way madness - lies. This 
·is a point that always troubles be­
ginners, but if you learn from the 
first to r ecognise the sounds its let : .. 

ters immediately, without reverting 
to · dots and dashes, you will make 
niuch better progress. It is very in­
teresting, even the learning, if tak­
en in the right w.ay. 

Do not try to learn all of the let, 
ters at once; t ake ,only three or 
four a day, and practice on them 
until y our ear is tra:ined .to instant­
ly oonver,t the dah 's and dit 's into 
letters. Then add a few more let­
ters the next day, and so on until 
yau have learned them all. 

Let us digress for a few moments 
and set ,ourselves clear ·On the cor­
reet manipulation of the transmit­
ting key. The k ey should be locat­
ed wit h the centre of the knob be: 
tween sixteen · and eighteen inches 
from t he edge .of the table, on a 
line with the operator's right shoul­
der. It is difficult to send weU · if 
the r adio t able is not of the proper 
height. The standard height of 30 
inches should b e adhered to as i t 
will materially help your sending. 
The back adjustment screw on the 
key slLOuld be adjusted so that the 
knob will have a ver t ical travel ,of 
ab~u t one-sixteenth of an inch when 
the k ey is pressed. The spring 
t ension is ·a thing that varies with 
the choice of the oper ator, but the 
beginner will do well to use a f,airly 
heavy spring at the start. 

The key must bii held correctly 
as ithis spells the difference b etween 
good and poor sending. With the 
elbow resting on the fable, fhe key ' 

· knob should be held as shown in 
the sketch. The forefinger and 
middle finger should re.st lightly 
but firmly on top of the key knob 
while the thum~ and ,t hird, or ring, 
fingers rest very lightly ,on the sid­
es -of the "knob. Above all things 
the wrist must b e held up off the 
tabic, t he higher the betite:r,· but at 
least high enough so th·at the top of 
the hand and the forearm will b e 
in a straight line. The grasp of 
the key should not be ,tight or 
strained, as j erky sending will in­
variably r esult. Hold the key with 
t.he same light but firm grasp that 
you would use in holding ·a pen when 
writing. Generally speaking, . the 
rules we used to· observe in school 
when · learning penmanship apply 
perfectly ,to the correct w.ay of 
learning how to handle a telegraph 
key. By the same token that a 
g,ood penman always holds his pen 
correctly, an oper ator whose sending 
is clear aµd even holds his k ey 
correctly. After all, . the easiest 
way is the correct way-once you 
have mas:fer ed it. 

When operating the key none of 
the muscles of the arm or wrist 
should be tense, but at the same 
time the action of t he hand in form­
ing the letters should be under per­
f ect control. The stronger mus­
cles in the forearm should do most 
.of t he work; the less capable mus­
cles of the fingers only contr ibut ing 
the fine touches. The fingers should 
never leave the k ey knob, and the 
mot ion should be straigh t up and 
down, not sidew ays. 

It will take quite a bit of prac­
tice before you will be able t o send 
the letters correctly without a de­
finite effort. All the while you 
should be careful to make the dots 
and dashes and spaces of their pro­
per lengt h. Almost always t he be­
ginner will mak e a C as if it were 
two N's, and ,a Y as if it wer e an 
N foUowed by an M. It will be a 
great help to you at t his st age of 
the game if you can enlist t he as­
sistance of someone who knows the 
code to point ,out your mistakes and 
give you practice in receiving by 
sending to you ,on t he buzzer. When 
copying someone 's sending -always 
have him send to you just a little 
f aster than you can easily receive. 
If you are able to copy every let­
ter, you are learn:iug nothing, but 
if rthe sending is fast enough so 
that you only get two letters out 
of every three, your mind will be 
quickened and an effoTt will be 
made t o get that other letter . Di-li­
gent practice at t he r ate ,of about 
an hour each day will enable you to 
acquire a fairly good knowledge of 
the -code in a surprisingly short 
time. 

GAINING SPEED. 
(Transmitting) 

The worst thi11g an .amateur can 
do is to t ry and ignite the air 
while still at a tender age. Until 
you are very sure that y,our hand 
is becoming accustomecl to the cor­
rect method of send-ing, do not try 
to exceed ten words per minute, 
and come up to that speed gradual­
ly . If you disregard t he above you 
stand a good chance of being curs­
ed with a j erky, 11on-uniform style 
of sending thwt will be very hard 
J'or to you to rid yourself of ; or you 
may develop a '' glass-arm,'' wJ1ich, 
as its name implies, may cause you 
to have t o change to some other r e­
creation than amateur radio. 

At t his point it would be well ,t o 
say a f ew words about the side­
swiper, fishtail, cootie, hacksaw 
blade, or double aetion keys that 
h:ave found th eir way into some of 



our best stations. To the unso­
phisticii,t ed beginner, my advice is 
to leave them alone, brother; they '11 
do you more harm than good. Af­
t er you've learned the code on a 
good ,old-fashioned straight key and 
you think you can do bett er on a 
'' cootie,'' go to -it, but be c,areful 
th.at the quality of your sending 
does not go down in the iprocess. 

Th e vibroplex, which has a defin­
ite field in wire telephony has one 
charac.teristic that prevents its 
more general use in rado. This is 
unavoidable, however, as it is caus­
ed by the inherent difference b e­
tween the two systems. In radio 
the key must actually be depressed 
the whole time ,a signal is made. In 
wire telegraph, on the o.ther hand, 
the spring ,on the sounder r aises 
the lever and completes the charac­
ter after t he cunent is broken at 
the contacts of the k ey. For this 
reason, when a vibroplex is used on 
a radio set, there is a t endency to 
make the clots relatively too short. 
This can be corrected to a certain 
extent, · however, by pr.oper adjust­
ment of the key. 

As many of our junior operators 
wer e telegraph ,opeTators · at one 
time or another, radio operating is 
interesting in comparison. In a wire 
circuit the ,action is positive, that 
is to say, · eaClh ' clot and dash· that 
the tTansmitting operator sends will 
be faithfully reproduced at the re­
ceiving encl. This al1ows constant 
sending at ·a · good ·speed still re­
tainin~ clearness. In 'radio, how-

ever, many times it is necessary to 
put the signals .through .siatic, in­
terfer ence, and f ading or they do 
not reach the .receiving operator at 
all. Ther efore, a heavier and even 
more clear and ,clistinc,t style of ,send­
ing is necessary over radio. This 
is usually taken care of automatic­
ally if a transmitting key of more 
rugged and heavier construction 
than the ordinary t elegraph k ey is 
employed. 

Then there are what is known as 
'' swings'' wth myriads of · varia­
tions thereof. The only advice here 
is to stay on the narrow · path and 
make your sending as near perfect 
as possible. Do not worry about 
cultivating an individuality to your 
sending. That will come with 
time and an operator who is noted 
for his clear and even me.trod of 
transmission is much more r espected 
by the amateur fraternity than one 
who owes his fame fo t he ''slop- · 
py way in which he dishes out the 
c.ode' '-and we wonder that some 
of it can be identified at all. 

Do riot hesitate . .to ask other op­
er,ators for ·criticism of your sending. 
Only they are in a position to 
judge. Send to a person for a f ew 
min-utes, h ave him copy on paper, 
and he can soon tell you exactly 
wherein you can improve you:r; trans­
mission. If you find you are mak­
ing mistakes, _slow down. After 
all, .if you have an important mes­
sage to put ,through, it is not the 
time it takes . to send t he message 

that is wast ed,· but the time lost 
by making mistakes. 

'l'he best test there· i s for ,an op­
erator's sending is for you to sit 
clown to a practice set and send 
straight r eading matter at a speed 

· of from twenty to twenty-five words 
per minute, cont inuing for an hour 
or an hour a.nd a half. If you- have 
cultivated that clear, easy ;i,nd cor.­
rect style of_ sending that is so de­
sirable, it will take about ten min­
utes t'o get your "fist" limbered 
u.p, a.nd ·from then_ on you can send 
for a long period of time without 
experiencing the slightest discom­
fort. On the other hand, if you 
have not l earned the fundamental 
principles .of correct key manipula­
tion, you will. "blow up" after the 
first f<ifteen minutes with a hand too 
jerky, and .a wrist too sore to · pro­
ceed. _Try this sometime ,and see 
how you make out. 

GAINING SPEED. 
(Receiving) 

Gaining speed in rece1vmg is 
more a matter of· practice than any­
thing else. In this connection it 
will probably r epay you hook up a 
simple long wave receiver and t une 
in on the long wave C.W. stations. 
These stations are transmitting 
throughout the day, and their steady 
sending gives one a · fine chance for 
practice in receiving. Some of the 
stations send very slow and _some 
much faster, thus givjng the begin­
ner a wjde choice. 

. When you are able to make a 
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good clean copy with pencil and 
paper, try without the aid -of the 
pencil to understand what is being 
sent. Copy it in your head, so to 
speak. Then combine the two me-
thods by copying a word, or a group 
of words before putting anything 
down on paper. A good operator 
seldom starts wrting a word until 
the transmission of that word is 
finished. In this way he can make 
a much better looking copy and cap­
italise the proper names as he c_om­
es to them. In addition, it is a 
g,oqd thing to know how to copy a 
strution on the "mill" (typewriter) 
even though this method is rarely 
used in amateur work. 

Learning to copy a weak station 
through static and interference, and 
fading is an art in itself, and to 
master it takes no small amount ,of 
experience. This ta~es the skill 
of the operator to the utmost_, as it 
is often necessary to retune the re­
ceiver and go back and fill in miss­
ing _ letters in the copy without act­
ually l,osing a word of the signal 
trat can barely be read. 

In ·conclusion, do not make hard 
work of learning the code. Be -op­
timistic and you will make much 
better progress. It is true that it 
takes many hours of c-oncentrated 

study to acquire perfection, but 
practice makes perfect. If there 
is any thing that causes downright 
joy in an amateur's heart it · is the 
pleasure· of communicating with an 
operator who really knows how to 
send and who knows how to receive. 
Be one of these. 

A FUSE. 

Procure a piece of glass tubing, 
about 1 inch long, and make a 
mounting for it with four pieces of 
sheet brass, as shown in sketch. The 
brass pieces are shaped and fa~ten­
ed to a wood base (or panel) so that 
their upper ends form a clamp to 
hold the tube. A very thin piece 
of tinfoil, about 1½ inches long, is 
cut 1/8 inch or less in width, the 
size depending on current which is 
to pass (found by eXJ!)eriment with 
ammeter). This is placed in the 
glass tube and -the ends are bent ov­
er the edge. A piece of tinfoil is 
then wrapped round each end, over 
the ends of the enclosed piece, and 
pasted to the tube. The fuse thus 
made is pushed into the spring 
clamps of the block which are con­
nected in the circuit. 

2ED. 

REDUCED PRICES 
Valves : Mullard 

Ediswan 
Cossor 
Phillips 
Marconi R 
Annaka 2 filament 
Cunningham 30 I a 

25s. 
25s. 
25s. 
25s. 
25s. 
30s. 
42s. 6d. 

· Holders : English 
American 

2s. 6d, 
4s. · & 5s. 6d. 

LEICHHARDT AND DISTRICT 
RADW SOCIETY. 

Several impontant matters were 
discussed at the 49th general meet­
ing of the members of the Leich­
hardt and District Radio S-ociety 
held at the club-room, 176 Johnston 
St., Annandale, on Tuesday, Sep­
tember 25:th. Amongst other things 
the questions of the establishment 
of a library, and the draughting of 
a new syllabus were considered, and 
these important matters will be 
finalised at the First Annual Gen­
eral Meeting, to be held on Mon­
day next, October 8th, at 8 p.m. 

A,s this is the most important 
meeting in the year, a good r-oll up 
of members is aruticip.ated, especial­
ly as the first year's activities - of 
the Society will be reviewed and, 
it is expeeted, a splendid record of 
steady progress revealed. In ad­
dition to members of the society, 

RADIO HOUSE 
Radiotron Valve 

201a 
619 GEORGE ST., SYDNEY 

. Members of Broadcasters (Sydney) Ltd. 

l¼ amp. only on filament) 

42/6 
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. all others interested in the devel­
opment of radio work are welcome 
to attend the meeting, as the 
society ts anxi,ous for non-member s 
to know . the excellent work that has 
been done in this direction. 

Although the socie·ty has one of 
the largest, if not the largest ID!)m­
b ershi.p of all th e numerous clubs 
and societies now in existence there 
is still ample room for expansion, 
and all inter·ested are inv:iited to 
communicate · with the Hon . . Secre­
tary, Mr. W. J. Zech, 145 Booth St., 
Annandal e, who will b e pleased to 
reply to any inquiries relative to 
the activities ·of the Society. 

THE CROYDON RADIO CLUB. 
Th e abov e club held its usual 

we'ekly meet ing on Saturday, Sep­
t ember 22ncl at the club rooms, 
''Rockleigh,', · L ang Street, Croydon 
at 7.30 p .m., when there was an 
exceptionally good attendance. 

On Tuesday last the club mem­
bers were the guests of the North 
Sydney Radio Club, where they 
were entertained by music transmit­
ted from 2GR. Mr. C. W . Slade, 
winner of the receiving section of 
th e New Zealand tests gave a short 
lecturJ upon the ei r cuit he used for 
r eceiving N .Z. All communications 
should be addressed t o th e Hon. Sec., 
G. Maxwell Cutts, '' Ca.rwell,'' 
Highbury Street, Croyd,on. 

TLLA W ARRA RADIO CLUB. 
Th ere was anoth er good attend­

ance of membern .. at ,the 23rd meet­
ing h eld on. 25th September. 

In opening the proceedings the 
SecretaTy introduce d to the mem­
bers, Mr. Hamilt'On, Presicl e11t of the 
Marrickville Radio Club, and extend­
ed to him a cordial welcom e on b e­
h alf of the club, which w as carried 
by acclamation. Mr. Hamilton in 
r 2sponding said h e was grateful for 
the warn'!. reception accorded him, 
and would like to have members 
of this club visit the meetings of 
the Marrickville Club, and assured 
them of a , hearty welcome at any 
tim e. . 

After forrri ~l business, a lecture 
was given by Messrs. F . H. Kirkby 
and S. A tkiinson on the "Principles 
of Transmission and Reception.' ' 
Mr. Kirkby dealt with the propaga-' 
ti.on •of spark signals, explaining 
the nature of the damped oscilla­
tions produced by this system of 
transmission, and the operation of 
the •transmitting and niceiving cir­
cuits used in this connection, · and 
t h e part play ed by the crystal de­
·tector a_nd phones_jn making_t_he re_: _ 

October 5, 1923. · 
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Filament Batteries 
AT PRICES WITHIN REACH OF ALL 

2 volt units Capacity 10 A.H. 

2 VOLT 5 /-
4 ,, 10/-
6 ,, 15/-

§ These are quite suitable for use with Valves consuming ~ I not more than half an amp. I 
NO MORE NOISY "B" BATTERIES 

USE ACCUMULATORS 
l 4 Volt Units in 
Celluloid Cases-

"FULLER 
BLOCK'' 

Price per 14 
Volt Unit 35/-

There is Gr at Satisfaction 
IN MAKING A GOOD PURCHASE 

" Why not give me a Trial · 
·for your next .Electric Ir JD ? 

"Hot Points" 42/6 -- " Ideal" 35/­
Complete with cord and adapter, All electrical 
appliances stocked fo'r home, shop and factory. 

"SERVICE" IS MY MOTTO 
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ceived signals audible to the hum­
an ear. Mr. S. Atkinson spoke on 
the arc and valve syste_ms ·of trans­
mission, and also the action of 
valve receiving circuits. He gave 
some inter esting dett'.:ls on the arc 
and the principles of Flemming's 
two-electrode valve and De Forest 'S 
later three-electrode valve and the 
manner in which they functioned. 
H e . also efplained t h e nature of 
continuous waves and the method of 
b eat reception. 

· The l eC'turers then proceeded to 
give a practical demonstration of 
transmission and receiption by means 
of two small loop aerials_, represent­
ing the transmitting and receiving 
sta;tions. To one loop was attached 
a valve, battery and transmitting 
k ey, and to the other a valve, bat­
tery, transform er and a pair of low 
r esistance phones. The loops were 
11laced about 10 feet apai·t and the 
first valve was put in to a state of 
oscillation, when th e second or r e­
ceiving circuit was put int o action 
and t uned to resonance w~th the 

'.first, t he resultant note in th e phon­
es, t hough weak, could be clearly 
heard all round t he room, and when 
the k ey was -operated a variat!ion in 
the tone was noted; t he whole re­
presenting in effect the transmis-

Quality 

sion and reception of C.W. on a 
small scale. The directive proper­
ties of loops were also clearly illus­
trated. 

The introduction of practical ap­
paratus inito the lecture served to 
mak e t he subject quite clear and un­
derstandable to all present (which 
is not the case with blackboard illus­
traition) and the lecture therefore 
proved to be most ins,tructive and 
interestin g, and one of t h e best of 
a practical nature that the Club has 
enjoyed .to date. 

A vote of thanks was accorded the 
lecturers at the conclusion. 

On Saturday, 15th September, th e 
Club had the privilege of visiting 
the home of Mr. A. B. H ector, 
Gr.eenwich, and were entertained 
with a demonstrat ion of his colour 
music scheme. Ther e was a f air 
attendance,. and all were much im­
pressed ,vith -t h e beauty and harm­
ony of this wonderful combination 
and the very effective manner in 
which it was presented. In between 
items, Mr. Hector gave short talks 
on energy in its various forms, em­
phasisiiig the fa ct that all manifes; 
tations of energy w ere of a com­
mon origin-that they wer e d!iffer­
ent only in degr ee but not in kind, 
all being governed by t he same 
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laws. This was p articularly ap­
plicable t o sound and light, be­
cause each note of music could be 
represented by a different colour, as 
was illust rated in his colour-music 
and which was the basis of his 
scheme. Of course to the layman 
the gorgeous combinations of music 
and colour and the k aleidoscopic ef­
fects produced presen t to the eye 
and ear an altogether beautiful pic­
ture of the harmony of light and 
sound wihich one would not think 
possible, and it is only after many 
perforlnances that one bGgins to 
fully appreciate the underlying 
principles of it all. A -thorough­
ly enjoyable evening was spent, 
which resulted in much valuable 
food for t hought b eing gained. At 
the conclusion a hear ty voite of 
t hanks was aceo1·ded Mr. H ector_ 

'rhe next meeting ,of the Club, -to 
be held at the Club r oom on Tues­
day, 9th October, will take the 

· form of a smoke .and social evening. 
All ar0 invited to atten d. 

The Secr etary (rMr. W. D. Gra­
ham, 44 Cameron Street, Rockdale) 
would be pleased to hear from any­
one interested in the elub or desir­
ous ,of becoming a member--par­
t ieularly from local experimenters. 

Radio Supplies. 
Big Reductions in all Radio Material: 
Mullard O~a Valves, each . . . . . . . . . . 
Jloyal Ediswan, A.R. . . . . . . 

Holders for above . . . . . . . . 
Cunningham, C299 . . . . . . . . 
Holders for same . . . . . . . . . . . . 

4/ 9 
42/ 6 
7/ 6 

Marconi, R . ..... . ..... . 
W.D. 12 ............ . . 
B.T.H. English Amplifying and Detecting 
Holders for above . . . . . . . . 

· Radiotron U.V. 200, or Cunningham 
Radiotron, U.V. 201a, or· Cunningham 

22/ 6 
22/ 6 
25/ -
42/ 6 
30/ -

2/ 6 
35/ -
42/ 6 

Aerial Wires, Insulators, Head Sets, Crystals, 
A and B Batteries, etc.. etc. 

Pinkstone Crystal Sets, complete with dust­
proof detector and head set, in polished 
cabinet . . . . . . . . . . . . . . . . . . . £4/ 10/ -

W. HARRY WILES 
Radio Dept: 60-62 Goulburn St. Sydney 

·(1 door from Pitt Street.) 
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MARRICKVILLE AND DLSTRICT 
RADIO CLUB. . 

The usual meeting of this club 
was held in the School of Arts, 
Illawarra Road, Marrickville, on 
Monday, 24th ult., Mr. W. L. Ham­
ilton occupying the chair. 

The buisiness of the meeting was 
quickly· disposed of and the chair­

. man with a few well-chosen remarks 
introduced Mr. Malcolm Perry to 
the Club. 

· Mr. Perry lectured on '' How to 
Experiment,'' and during the even­
ing he opened up new channels for 
th.ought. He stated that he was 
inclined t-0 follow Dr. Steinmet­
zh1, in his theory contrary to ether 
waves. 

The lecturer advanced many 
facts to support his claim that wire­
less communication was po!!sible by 
means of the earth channel and n-0t 
by means of ether waves. 

Mr. Perry advised experimenters 
to be their •own transmitters when 
t esting out various· circuits. A buz­
zer in the next room he said was 
quite suitable for a transmitter. Af­
ter being satisfied that the set wll 
r espond to the buzzer then try it on 
an aerial. 

Mr. Perry's lecture was .original 
and was appreciated very much in­
deed. He suggested that Marrick­
ville Club should meet Waverley 
Club in a debate, subject to be cho­
sen. 

After thanking M.r. Perry the 
President announced that Mr. J. W. 
Robinson, the Hon. Radio Inspector 
would address the Club on the 8th 
inst., the subject being " How a 
Ship's Set Operates.'' 

THE WIRELESS INSTITUTE OF 
AUSTRALIA. 

N.S.W. Division. 

The Council ,of the N.S.W. Divis­
ion of the Wireless Institute of Aus­
tralia meets on Thursday, 4th Octo­
ber at the Wentworth Hotel .at 
7.30 p.m. 

The next three ge1ieral meetings 
will be on ·the 3rd Thur.sday of Oc­
·tober; N,ovember .and December. 

Mr. Maclurcan 's new Q.S.L. cards 

finish with the figures 73S. Th-is 
is an A.R.R. r;eaRue 's abbreviation 
meaning, '' Best Regards. '' . 

-......;.r . 

Wirelesses. 

Wind and static played havoc 
with the exper.imental transmissions 
of music last week-end. 2CM, 2J 
M and 2GR all had trouble. 

Mr. Marks was very careful to 
lower his aerial, he ha,s already 
experienced windy w·eather. 

One experimenter we know order­
ed quite a lot of timber last week 
and with the assistance of one or 
two ·put up two 60ft masts last 
Sunday. Eight-Hour Day w,as spent 
untangling the terrible mess one of · 
the ma!fts made when it crashed .on 
Sunday night. 

A new wireless · station is being 
erected ,at Willoughby. We presume 
this is where Amalgamated Wire­
less Ltd. is installing the 5 K.W. set 
that is to be used for Farmer 'a 
broadcasting. 

ADVERTISING BY WIRELESS 
A big advertising firm in the city 

is canvassing for wireless advertise­
ments for a broadcasting concern. 
Five .minutes advertising talks will 
be given, iritersper,sed with musieal 
items. £3 for each five minutes, we 
are told wiU be the charge; 

A broadcasting eompany recently 
formed in .N.S.W. hopes- to be oper­
ating -shortly. An exceedingly fine 
12 to 14 hours a clay programme 
will be given. 

October 5, 1923. 

NEWCASTLE AMATEURS. 
A recent statement m!acle by a 

radio official in _Sydney, that "New-
. castle was about twe'nty years be­

hind in W'ireless'' has caused · amat­
eurs her to site up and take notice, 
with the result,. that they have pick­
ed up the twe1cty years in about 
two weeks, which w,as evidenced on 
Sunday night, when two .stations in 
the district were carrying out 
''<tests'' consisting of .. :_ome high­
class musical items. 

On Saturday night, Mr. N. P. Ol­
sen commenced at 7.45 p.m., and 
continued until 10.30, the music be­
ing supplied by' his Gulbr,ansen Duo­
Concerto Player Biano and talking 
machine. ··Reports were received 
from numerous statiollJS within 150 
miles radius, and sever.al from sta­
tions in · Victo11ia. 

On Sunday night the Newcastle 
Distric·t Radio Club made their first 
test with radiophone t r ansmission, 
•and achieved great success. Great · 
credit is due to the Club as most 
of the set w.as ri1ade by club mem­
bers, and their music was received 
by Mr. Silverthorne at Cockle Creek. 
The Club which was formed in New­
castle t'welve months ag-o has been 
steadily ·progressing with t he erec­
·tion ,of this set for a f ew months, 
the main difficulty being finance, 
but they have every reason to be 
pleased wiith themselves, with the 
result s. 

During the evening they carried 
out successful two-way conversa­
tion with Mr. N. P . Olsen, at War­
atah. 

Mr. A. 'P. Olsen's very excellent Transmitter and Receiv~r at 
Waratah, Newcastle. 
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Trans~Paci(ic Tests. 

At Mr. Renshaw ,,.Jequest we pub­
lish the correspont'.l~ce regarding 
the coming Trans-Pacific Tests. 

This test will be the largest' of 
its kind i~ the world, and it behov­
es all exp'll:imenters in Australia io 
enter for it. 

COPY. 

WIRELESS INSTITU'l'E m~ 
AUSTRALIA. 

Victorian Division. 

Dear Sir, 

443 L_ittle Collins S_t ., 

Melbourne, Victoria. 

Circular No. 1. 

Owing to the g1:cat success ob­
tained by Australian experimenters 
in the Trans-Pacific Tests ·held in 
May last, this _ Divison )ms · ope110d 
negotations with tlie American am­
ateurs for fUl'ther tests 1Jo · be h eld 
in October next, in which you ,are 
cordially invited to, tak e. part. 

We trust we will be able to fur-' 
nsh full details of all ai:rangements 
made early in September (i.e., terms 
of transmission, times, etc.) but all 
local arr,angements are to be left 
entirely in the hands of each State 
Division. 

Tho excitemon·t · in America over 
these projected tests in October is 
intense . and if yo.ur Division is . will­
ing to co-operate will you kindly 
reply by letter at your earliest con: 
venien ce. All .we ask is, that. i·e­
ports of .al) r,nJls , n1icl inessages re '.. 
ceived from Arneri_ca. during _the -te~t 
p eriod shouJcl be forwarded to this . 
Division without . delay ·for early 
transmission to America. 

We _ have comphited arr,angen:i,ents 
for 011e a1ld proba)Jly tw.o _tr1;1nsnJit­
ing stations '°Cltp,able __ bf .. s_en:.di1,g 
meesages back .to America so feel 
sure that if the late ' tests startled 
t h e w9rld tho Jlext test_ s~ill par­
alyse it, therefore, _we trust ·_ you 
will be willing to co-operate_ with us, 
and 0W/3 will forward yo1i fu)l S0cJ1e-
clules, · etc. _ , · . 
. With,_ cordial. ~recting~ _ from i,his· 
Division, · , . . _ 

Believe- me, 

Y 011rs truly, 

(Signed) B: Jermyn Masters­
Honorary . Gcnet"/11- · Organising · Sec­

. retnry. 

nu,11111111111111111111111111 [!)• 11111111111111111111 1 1111111, 

COPY. 

WIRELESS INSTI'l'UTB OF 
AUST£ALIA. 

Victorian Division. 

. ' 
Jkar Sir, 

443 .Lit-tie Collins St. · 
Melbourne, 

September 15th, 1923. 

Circular N,o. 4. 

Following my Circular No. 1 in 
·connection with the. Trans-Pacific 
'rests to be carried ,out next month 
I h erewith beg to advise you of the 
following particuln,rs which have 
been agreed ·to By America. 

· The American stations will trans-
mit each evening from the 15th Oc­
tober to 3rd Novemb er inclus-ive, 
fr,om 5.45 p.m .. to 8.45 p.m. Mel­
bourne, ancl th.e Australian stations 
will transmit from t h e 4th Novem­
ber to 13tli November ii1.clusive at 
the same t imes. · 

If you· liava any -station s capable 
of reaching America \vill you please 
atlvisc us as so·on as possible, giv­
ing the location, input, and call 
letters, so that provision can be 
macle for ·theni oh the Roster now 
being pn•parecl ':for_ our t.rm1smitting 
period . ·· · 

Yours truly, 

(Signecl) B. Jermyn Masters 
Hon. General O1·ganising Secr etary. 

- COPY. 

· '•. {9th Septt3:riibe_r, J 923. 

B. J, Masters, Esq:, 

_ Hon. General Org: Secretary;' 
· Wireless Institute of Australia, 

' Victorian · Div ision:, 
' --4;43_:LiHle Colli11s~, St.; 

· Melbo urne. 

Dem·· s·ir,-
. I am in r eceipt:- of your : Cire_ular 

·No:. 4 · following·· on yo_ur ·Circul ar 
No·. 1, · ancl in _reply . have -to advise 

,y,ou that all our- mern be1,s--a,i·c b eing 
notified of the arrangements an-cl I 
.nme taking st.eps t o have- same ·pub­
lishecl in the local w ireless nrngazin­
es in th_i;i n (!xt _issues. I will ' ncl­

·vise you as soo!l' as en tries arc r e­
ceived. 

Do you want any further par­
tkulars from Tereiving sta.t.ions on--

ly as y.ou clo not indicatt· other than· 
call letters ancl location 1 

Regarding 'the matter of wave 
length-I take it tltnt this is being 
kept secret_ and will only be indi­
cated to. entrants; at any rate, I ·am 
stating such -in the publicity local­
ly and H -incorrcct I would l;>e glacl 
if yo_u w,oul_d' give _me particular·s at 
your earli!\$t convenience. 

With 'kincl regards, 

Yours 'f.nitl,fully, 

Dear Sir, 

(Signed) P.R. 

l f on. Secretary. 

COPY. 

44-3 Little Collins St., 

:Melbourne, Vic., 

·- 84tlt 8eptomber, 1923. 

Your letter of 19th inst . ' re 'frai1s'­
Pacific 'l'csts. I t hink' the · en­
closed (Circular :;il'o. 7) "w.ill furni~h 
you with fttll particulars of the 
cletails this Division i'equires from 
the othe·r · State Divisions. If you ' 
thought · of giving the wave fongth 
only to those of your inembCl's wh·o 
6fficia1ly enter for th·e tests, I am 
afra,icl I have 1fnintentionally spoilt 
your 'designs as I have nlreacly giv­
en same to the Tcchnicn.l P ress for 
their next issues. · 

It is our intention in Victoria to 
t r y and get every L·xperimenter to 
try .and receive . ·the Amercan stat­
i,ons, ·,at the same time encleav,ouring 
to educa..te them to the iclea that os­
cillating sets will not get any mes­
sages. 

With best wishes for some SJ!l-cn­
cli,l results :from :N'.S. \V. 

, Believe me, 

,. Yours . truly, 

(Signed) B. .T ermyn Masters 

Hon.' General Ori:;anising Secretary, 
VictoTia 11 Di vi~oi1. 

Phil Renshn"·, Esq. 
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COPY. 

IRELESS INSTITUTE OF 
A US'fRALIA. 

Victorian Division. 
443 Little Collins St., 

Melbourne, Vic., 
25th September, 1923. 

Circular No. 7. 
Dear Sir, 

Following my Circulars Nos. 1 
and 4, in connection with the Trans­
Pacific Tests to be carried out next 
month my Council wish me to state 
that, for the period from the 15th 
October to 3rd November when the 
American Stations will be transmit­
ting, all · local ana_ngements are to 
be left in the hands of each re-
3pectivo State Division. 

In this State we have decided to 
have a '' free for all'' and are giv­
ing tho greatest publicity to the 
tests, asking no entrance fee and 
giving no prizes. 

All we ask from -the other State 
Divis~ons is that all reports of all 
calls anil messages received from 
America should be immediately for­
warded to our official station- 3BM 
(H. K. Love, Esq., Ferncroft Av., 
East Malvern), for the purpose of 
sifting and compiling a full report 
for early transmission to Amerca: 
It is highly probable that the Presi~ 
dent of the U.S.A., congressmen 
and members of the Senate will be 
asked to send messages to _Australia 
and !j,ny station picking up these 
messages is asked to forward same 
to our General Secretary, Mr. G: W. 
Steane, Earle Street, ,Mont Albert 
Vic.) in order that they ma,y . b~ 
forwarded to the Government 
through the General Manager . of· 
W.ireless. 

For the period from November 
5th to the 13th, in order to pre­
vent overlapping and consequent 
jambing we arc preparing a roster 
for the transmitters and would ask 
any experimenter who intends to 
transmit to America during this per­
iod that he should immediately for­
ward l!R full particulars of his sta­
tion for inclusion on this roster. 

Yours faithfully, · 

(Signed) B. Jermyn Masters 
Hon. General Organising Secretary, 

Victorian Div,ision. 

Published by W. J. Maclardy, of 
58 Murdoch St., Cremorne, for the 
Proprietors, at th~ offices o:f Pub­
licity Press Ltd., ~3/37 Begent 
St., Sydney. ' ' 

Octo.ber 5,: 19-231 

Amateur Stations 

VICTORIA. 
The following licences for experiment·al purpose.;_J1ave been issued:-

N ature of· ~-
Licence. · Name. . Address. 

C Klix, A. H. Watt Street, Sunshine. R. 
V Cum~ing, W. & Co.222 Swanston Street, Melbourne. R. 

CC Martm, C. G. 63 Livingstone Street, Ivanhoe. · R. ·\j 
Ebenreut.er, C. 4 Hart's Parade, Auburn. R. 

C Watson, V. G. 60 Arnold SCtreet North Carlton R. 
C Wilde, R. 1017 Punt Road, East Melbourne: R. 
C. Owen, C. 22 Kendall Street, South St. Kilda. R. 
C _Gibson, G. E. 740 Malvern Road, Armadale. R. 
C Gor~, J. T. 32 Harper Street, Northcote. R. 
C Chr1111es, E. K. Gerang Gerand, via Dimboola. R. 
C Murray, R. M. 78 Buckingham Street, Richmond. R. 
C Holt, 0. P. B. 12 Lyons Street, Footscray. R. 
V Spencer, C. J. Centre Dandenong Road, Cheltenham. R. 
V Ray, L. L. 332 Danks Street, Middle Park. · R. 
C Strickland, L. J. 29 Bertram St reet, Ga.rdonvale.- R. 
V Johnson, E. H . 105 Moorabool Street, Geelong. R. 
V Lewis, C. B. · 60 Seymour Road, Elsternwick. R. 
C Healy, M. J. 23 Chapel Street, St. Kilda. R. 
V Hodson, L. J. 4Scott Street, Kew. R. 
C Hegg~e, A. J. 170 Mills Street, Albert Park. R. 
V Harvie, M. D. 19 Stanhope Street, Malvern. R. 
C Wallace, H. D. J. 28 Warburton Road Canterbury. R 
C Bellion, L. C. 118 Beavers Road, 1Northcote: R . · 
V .Jen kins, Alan. Bridgewater on Loddon. R. 
C Simpson, G. L. 19 Turner Street, East Malvern. R. 
C Solomon, L. 22 Murphy Street, South Yarra. R. 
C Dunstan, T . C. Scotch College, East Melbour.ne. R. 

· V Selby, G. N. Glenbrook Avenue, Melbourne. R. 
V Cave, J. D. (Aust. 

Gen. Electric) Queen Street, Melbourne. R. 
V 
V 
V 
C 
C 
C 
V 
C 
V 
C 
V 
C 
C 
C 
V 
C 
V 
V 
V 
V 
C 
V 
C 
V 
C 
V 
C 
V 

· V 
C 

Lee, A. L. 130 Page Street , Middle Park. R. 
G~ove, IL E. 35 Logan Street, Canterbury. R. 
R1doutt, R. D. 124 Marshall Sti·eet, Ivanhoe. R. . 
Ca".anagh, Wm. Wattle Cafe, •Main Street, Warburt,on . . R. 
Kmghts, W. D. P. 82 . Harold Street , Middle Park. R. 
Fysh, E. S. 24 Empress Road, Surrey Hills. R. 
Falconer, C. I. 13 Norris Street, Canterbury. R. 
Dixon, K. W. 72 Downshire Roa_d, Elsternwick. R. 
Carrington, K. A. 226a Burwood Road, Hawthorn. R. 
Robinson, S. G. 2µ7a Domain Road, South Yarra. R. 
Kay, T. D. 29 Domain Road, South Yarra. R. 
Biggs, A. 30 Simpson Street, Yarraville. R. 
Lit tie, W. R. '' El Nido,'' W attletree Road, E ast Malvern. R. 
Dick, W. W. 21 Ferguson Street, Williamstown. R. 
Horwood, J. F . Jnr 9 Scott Street; Canterbury. R. 
l>itth-ouse, A. J . 91 Ferguson Street, North Williamstown. R. 
Brown, A. A. Hillsde Parade, South Camberwell. R. 
Turner, F. J. 211 Inkermau Street, East St. Klida. R. 
Barnes, V. 3 . Horne Street, Brunswick. R. 
Phmt, R. R. 111 'Che _Avenue, Coburg. R. 
Bennett, C. J. 371 Victoria P arade, East Melbourne. R. 
Woodburn, T. C. 3 Westbrook Street, East Kew. R. 
Elmslie, J . B. 312 Beaconsfield Parade, Middle P arle R. 
Dnvenport, W. K.159 High Street , St. Kilda. R. 
Pilkington, P. E . 86 Bent Street, Northcote. R. 
Nicholls, W . · V. 10 Nelson St reet, Sandringham. R. 
Reynolds, J. 1 -off Arthur St reet, Montague. R. 
Lawford, V. W. Renison Street, Mor_clialloc. R. 
Scott, L. 111 Armstrong Street, Middle Park. R. 
Westley, A. W. St. James ' Vicar age, Collins Street, Drysda.ye. R. 
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-

pecialising • 
ID Mail Orders 

WIRELESS APPARATUS 
OF PROVEN QUALITY 

VALVES. 

Mullard Ora . . .. .. . . . . . . . . 1 2 6 
Ediswan .. .. .. .. .. .. .. .. .. .. 1 2 6 
Marconi "R" .. . . .. . . .. . . . . .. .. 1 5 0 
Expanse "B" .. .. .. .. .. .. .. .. .. 1 10 0 
Radiotron 200 .. .. . . .. .. 1 15 0 
Cunningham 300 .. .. .. .. . . .. 1 15 0 
Radiotron 201a .. . . .. .. .. .. 2 2 6 
Cunningham 301a .. .. .. .. 2 2 6 
Radiotron W.D. 11 and 12 .. .. .. 2 2 6 
De Forest, D.V. 6a .. .. • • ' .. .. 2 2 6 
Cunningham and Radiotron, 5 watt power 2 10 0 

TRANSFORMERS. 

Air-way Audio Transformers, cased 
f .. . . 1 7 6 

Air-way Audio Transformers, shielded .. 2 2 6 
Jefferson Audio Transformers .. .. . . 2 0 0 

'PHONES. 

Murdoch's 2000w. .. .. .. . . . . .. . . 1 10 0 
Murdoch's 3000w. . . .. .. . . .. .. .. l 12 6 
Trimm 2400w. .. . . .. . . .. . . .. .. .. 1 12 6 
Trimm 3000w. .. .. .. . . .. .. .. .. 1 19 6 
Bestone 2400w .. . . . . . . .. .. .. .. 1 12 6 
N.S.T. 4000 and 8000w . . 2 0 0 

w. E. 4000w . . .. .. .. .. .. .. . . 2 2 0 

W.E. 8000w. .. .. . . .. . . . . 2 5 0 

Brandes 2400w. .. . . .. .. .. . . .. 2 5 0 

Baldwin Mica Diaphragm 3000w. .. . . 4 18 0 

'.Brown's Adjustable Diaphragm 2000w. .. 5 5 0 

RHEOSTATS. 

6 ohm .. 
20-30 ohm 

Vernier . . 

. . 

. . 
.. 

.. 
.. 

.. .. .. .. . . .. 5/ 6, 6/ 6, 7/ 6 

...... .. . . . . . ... 9/ 6, 10/ 6 

. . . . . . , . . . . . 10/ 6, 12/ 6 

Colville-MoOre Wireless Supplies 
10 Rowe Street, Sydney 






