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"KEEP 'EM LISTENING"
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Crow n Components in all Radio
World Circuits. A vailable from
Authorised distributors.
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On every hand we see the vital part that
Radio is playing in the present conflict.
In the fever stricken swamps of New
Guinea, in the rugged Timar country, in
the far ·o ff Solomons campaign, everywhere that has been touched by the
devastating hand of war, Radio has
proved to be absolutely indispensable.
We at Crown are engaged alniost exclusively in Defence and Essential Services,
but we are also doing our uttermost to
maintain a constant supply of modern
replacement component parts for' civil
needs. We make a special appeal to
Rqdio l)e_a lers, Servicemen and enthusiasts to co-operate in every possible way
with our Authorised Distributors who
will be glad to give every assistance.
Radio must be kept working. Keep your
old sets in order. Replace with "Crown,"
the reliable line of standardised Replacement Parts. Remember! It's up to you to

* * *
CltOWN RADIO .
COMPONENTS INCLUDE:
B / C Coils, " P ermatune" or A ir Core.
S / f/V C oils, " P ermatune" or Air Core.
1.F.. Transf~ir1,i;~ "Pf rnratune'".or Air C ore.
Tu ninp Un its 6i.,(!,jf h and w itli crut R.F: stage).
-Dials ( ed'geltt and celluloid) .
T rimm mers. P q,dder.s.
Voltage D ividers. W / W R esist ors.
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EDITORIAL
Anytime there happi;ns to be a lull in the conversation you
have only to mention post-war reconstruction and you will' be sure
to stir up plenty of enthusiasm .
Take, for example, radio. trading of the future.
One thought is along the lines of extension of the socialism
scheme, meaning possibly a standard design of "Peoples' Receiver,"
of utilitarian type, produced in big quantities under Government
supervision and supplied at cost td each and every househo lder.
For contrast, there are those who plan ta produce elaborate
receivers of the most de lux'e specification, claiming that when
people start to spend their savings and their repaid war loan bonds
they will want the best.
From an entirely different angle, there is the vi ew that maybe · ·
the local radio manufacturers will have to •face the prospect of freetrade, standing toe to toe and slogging for tf:ie market against the
competition of mass-produced receivers from overseas, selling complete at a figure which the Australian public has become ta regard
as the price of a couple of valves.
·
All of the above thoughts ore possibilities, even as there· is a
possibility that conditions will return to exactly the some stage
where we left off as the war became intensified.
No matter what the answer may be we feel a happy confidence
in the ability of the members of the Australian radio trade to
face up to circumstances and overcome all obstacles, even as they
did in the early days of their progress.

/1

'

\
\

Radio developments, accelerated by increased war production and research
have been "put in the ice" in the R.C.S, Laboratories until the end af the
war. The directors of R.C.S. Radio feel confident that constructors and
manufacturers who cannot obtain R.C.S. precision products fully appreciate
the position and wish R.C.S. well in their all-out effort to supply the imperative needs of the Army, Navy and Air Force. The greatly increased
R.C.S. production has been made possible by enlarged laboratory and factory space ond new scientific equipment, all of which will be at the service of the manufacturers and constructors after the war.
Watch R.C.S. !-for the new improvements in materials and construction
developed by R.C.S. technicians bid fair to revolutio,nise parts manufacture and will enhance the already high reputation of R.C.S. products.

R. C. S.
Page 4

RADIO

PTY.

LTD.,

SYDNEY,

N. S. W.
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ELECTRONICS IN MEDICINE
(PART TWO)

I

N a previous article (June, 1943)
various applications of electronics
to the scienc'e and art of medicine
were discussed In this concluding part,
radio-surgery, the generation and use
of X-rays and audiometry are explained.
Radio Surgery
High-frequency, high-fonsion voltages are comparativ'ely harmless as
regards shock - in fact, sparks an
inch Jong may be received on a metal
object held in the hand witho'Ut d1anger. The current, however, must be

..........................................
By

J. W. STRAEDE, B.Sc.
...........................

.........

*'e

,
small as heat is produced by the flow
of current through a resistance no
matter whether the current is direct,
low-frequency alternating, or highfrequency ·alternating. Heat from
high-frequency eddy currents is used
to stimulate body tissues as in Diathermy, which was discussed in Part
1. The actual flow of H.F. current
(from a. valve. oscillator) may be used
to produce intense local heating for
cautery ·o r radio-surgery. For the latter, a blunt "knife" is used, the current from the end severing the flesh
and at the same time "cooking" the
cut surface so that bleeding is prevented. The valve generator must be
capable .o f accurate control so that
intense heating at one spot rather
than a general warmth over a large
area is produced. When in use, small

arteries that are to be cut are no
longer clamped and tied. Instead, the
radio knife is applied to the artery
as it is being cut, or if the artery is
a large one, the end is clamped and
the radio knife is th'en applied. This ·
"bloodless surgery" has the advantage
of immediate sterilisation, a very us•eful feature when malignant growths
or diseased areas are to be removed.
Because high-power H.F. currents are
required, the apparatus (and patient)
must be enclosed in a screen'ed room
to prevent extensive radio· interference.
Circuits Used
Several types of oscillator circuits
have been us'ed, some valve manufacturers making special tubes for diathermy and radio-surgery oscillators.
Meters are often used to indicate the
current flowing in the "patient", or
output circuit as well as the grid
and anode currents o·f the valve. The
load on the valve is adjusted by tuning the "patient" circuit by means of
a series condenser. The tuning or
"tank" condenser(s) across the grid/plate oscillator coil may be fixed . In
any case they must have a te•r rific
voltage rating.

Radio ·Cautery
Radio Gautery has been used for
dental work in place of the usual hotwire loop heated by D.C. or low frequency A.C. The H.F. current is ap ..
plied by a single· straight platinum
wire.
All radio· surgery and cautery systems require two' electrodes, a small
"active" one and a very large "passive" or "cold" electrode. The latter
must make exc'eptionally good con-

The high voltage Kenotrin

r __ ~h,~cleJ _f(':_o":._ _ ~
I

I

· Smalf·S~r{a<e

-.....n..r;;,__ ,/

£te~trode .

I

tact with the patient, as otherwise
heat would be pr.oduced at two places.

X-rays.
X-rays (electromagnetic waves of
extremely short wave-length) are us'ed
in medicine for both diagnosis, e.g.,
clinical radiography or photography
by X-rays, and for treatment. Malignant growths, e.g., cancer, are destroyed by the application of X-rays of
suitable intensity and wave-l'ength.
X-rays are producedi by ~xciting
(Continued on next page)
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ELECTRO-MEDICINE
(Continued)

REWIND SERVICE
for

RECEIVER MAINTENANCE
The coil factory of J. H. Magrath Pty. Ltd., is engaged on
the production of units for the Fighting Forces; but, whenever circumstances permit, Mogroth's offer a unique service
for repair men and the radio trade generally. Mogroth's will
rewind coils and intermediate transformers for receiver
maintenance.

SAVE THE FORMERS!
SAVE THE TRIMMERS!
SAVE THE CANS!
and

MATCH THE KIT!

by getting burnt-out and defective coils rewound by Magrath's

suitable oscillatory circuits with electrons. The fr·e quency required is so
high and the wave-length so· small
that the oscillatory circuits consist
of atoms of various metallic substances. Diff•e rent frequencies are obtained by varying the type/ of atom!
An X-ray tube is very much iike
an oscU1oscope tube. The differences
are these: Instead of producing light
by striking a phosphorescent scre<en,

H1'q• Vo1t•r• o - - - " '
f,adud;on

":{.!:..!!.'f~Y~'f co/d-c•fhod< f.J,< .

the cathode rays produce X-rays by
striking a metallic button. Instead of
the ·cathode rays being deflected as
in the oscilloscope tubes, they are
focussed to a small spot on the metal
button (the "targ•e t") so that all Xra~'s produced. come from the same
point. Another difference is the use
of higher voltages - the osciilatory
.c ircuits (the eleotron orbits of the
target atoms) will not produce osciiia..
tions un1'ess the striking electrons are
moving sufficiently fast1and the electron velocity depends on the voltage
between anode and cathode.

This is a real help to the War Effort,
as it saves manpower and materials,
t~o of the biggest factors in modern
warfare.

LICENSED SERVICEMEN:

For Your Replacement Parts
REMEMBER

J. H. MAGRATH PTY. LTD.
MAKERS OF "AEGIS" COILS AND COIL KITS
208

LITTLE LONSDALE, STREET,
MELBOURNE, Cl.

'Phones: Central 3688 and 4414

The history of the X-ray tube is
interesting: Early tubes were merely
cathode ray tubes, the glass wall of
the tube acting as the tai·get. The Xrays produc·etli were diffuse, of low inteinsity and of comparatively long
wave-length. A metal target consising of a tungsten button set in a
copper block was used in later tubes.
The tube current was controlled by
varying the pressure of the· residual
gas in lhe •evacuated tube! No easy
task, but not impossible. How would

The Australasian Radio World, September, 1943.

you like to control the current 0£ a
radio valve that way?
The introduction of the heated
cathode enabled a ready means of
controlling the current as well as giving greater uniformity from tub·e to
tube. Some modern tubes have indirectly heated cathodes with the
cathode and anode plane parallel and
quite close together. Other modern
tubes are almost completely all-metal
in construction. The advances in the
construction .o f X-ray tubes, oscilloscope tubes andt radio valves are more
or less in step with one another.
X-ray Voltag.e s.
Some tubes are self~rectifying and
may operate from alternating current which is stepped up to high potential by means of a transformer.
Usually the centre-tap of the second-

heaftr'.-_'.:==:jSiljiFzy,j~m;;;:;;;;:=::J
'"ff'Y:

:

II

~ 7·•~'' H!Ir..
\,

lridi'""' 't/
hMfrd c~!J,.ode

H~ode_
>'t"'f dtJse.

Coofi.,1

fins.

Moo£R.H INr>tR.£crLY J.IEAT"e.o Tvac..

ary is earthed so that a person touching one of the leads receives only half
of the secondary voltage (which may
be tens of thousands of volts). Other
tubes require D.G. which may be obtained from a valve rectifier consisting of one or two high-voltage kenotrons (high-vacuum diode rectifiers).
To reduce the cost and insulation requirements of the transformer, a voltage doubling circuit (see diagram)
may be used. The tubes must be capable of rwithstanding an extremely
high inverse peak voltage. Only a small
current is required for most tubes sometimes just a few milliamperes.
Hesides tube rectifiers there are mechanical rectifiers consisting of a large
commutator disc ·driven by a synchronous motor. In some designs the
contacts consist• of a series of spokes
mounted on a rotating shaft, Mech-

2oog2.l.ott.
A,.c:...
s ..,

Si'l""'·

-[amp.

LAYO VI

~.

""'-

l-.ine..

AVD!OMETRY.

anical rectifiers are now completely · vals. The patient signals to the operaout of date.
tor by means of a lamn and pushbutton. In practice the volume at any
Audiometry
one frequency is reduc•erl' until the patient signals he is no longer hearing
The measurement cf deafness is it. Then the volume level is increased
long past the crude method of meas- until it is jus1J audible once more. If
uring the distance at which a tick- the two volume l·e·vels are not reasing watch may be heard. Today, th•e onably close, the experiment is refrequency response of the ear may be peated for that particular frequency.
1determined. with
a fair degree of ac- After a number of frequencies have
curacy. The patient sits in a sound- . been us·ed (anything from six to sixproofed room and listens either to· a teen are used in practice), the regood quality baffled permag. sp·eaker sponse of the patient's ear is reasonplaced at a standard distance, or to ably well known and a suitable corrective device may he prescribed. Old
people show a falling off in the high
frequency1 response. Electronic devices
for use as deaf-aids were considered
in Part 1 of this articl<e.

a single "hi-fi" mo·v ing coil earphone.
The signal to the speaker is supplied
by a calibrated beat-freqU'ency oscillator which is fitted with two volume
controls. One volume control is actuated by a cam attached to the tuning
shaft of the oscillator and is set so
that either a constant acoustic output
"THERMAL" RADIO
is obtained from the speaker, or else
an output s•et to match a "standard
In his usual end-of-the-year review
ear" is used. The signal may be con- of radio in America, David Sarnoff,
tinuous ·or interrupted at second inter- president of the Radio Corporation
of America, laid considerable stress
on the application of radio-frequency
heating. This application of radio
techniqwe is pre-war, but in its war
role it has assumed greater importance and made remarkable advances.
Among the applications of "thermal" radio enumerated by Mr. Sarnoff are glueing, annealing, welding,
riveting, and even de-activating enzymes. It is also claimed that rubber may, now be "radio-cemented" to
wood or plastics.
I
Referring to television, Mr. Sar--~~noff stated that its laboratory status
is a war secret, but those confident
of the success that marks wartime
developments expect television to emJloLTAGE.-DovBLJN6 REcT1F1CATION.
erge from this war to make a great
post-war industry.

.......... ..................

----1
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• • • • • • but civilian requirements of
Australian-made Radiotrons have not been
neglected. Most widely used types are
available. but if the particular valve you
want is not obtainable. consult your
Radiotron dealer regarding an alternative
type.

Radio Iron
THE WORLD'S STANDARD RADIO VALVE

Buy .•••
£10 National Savings Bonds
and War Savings Certificates.
AMALGAMATED
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DESIGN

FOR

S

ET building is definitely "out" at
the moment, such vital accessories
as power transformers, converter
valves, aluminium chassis, being unobtaina:ble for some time now. However, experimenters have a certain
amount of "junk" on hand and so circuits are still interesting. Anyway
you can now be planning a super receiver for after the war. Well, here's
a circuit of a 17-valve all-wave rec•eiver featuring two R.F. stages (one
untuned), two I.F. stages, high-gain
audio system, noise reduction systems, beat-frequency oscillator, etc.
Most of the tube types shown are
Australian-made types, or are directly
replaceable by Australian types.
Aerial Input Circuit
A number of aerial inputs are provided so that various ty2es of aerial
can be tried out, including noise-ba,1ancing systems. The second R.F. stage
is a'periodic in order to reduce instability, simplify alignment and allow
the use. of only a 3-gang tuning condenser.
The converter is the 6J8G which,
with a prop•erly designed circuit, has
quite a low noise level. The A.V.C.
voltage is not applied to the converter,
but there is plenty of A.V.C. action as
JSf.R.F.IOU7G

A

POST WAR

RECEIVER

the suppressor grids are tied to the
A.V.C. line instead of to the cathodes. The screen voltages of the R.F.
stages are lower and the bias resistors
are larger to keep the gain down to
reasonable 1'evels (there's plenty of
gain to spare with two R.F. and two
I.F. stages), besides reducing the
drain on the power pack.

three chann•els, one of which is pushpull, and three speakers, two of which
the woofer and tweeter, are permags.
For distant recepti-on when selectivity is increased" the low-frequency
section is cut-off to reduce boominess.
The middle frequency section has an
output of about 12 watts and uses a
floating paraphase driver system.
A large number .of R.F. chokes is
Y ariable1 Coupling
Two of the I.F. transformers have employed in th<e power pack to prevariable coupTing bet.ween the prim- vent "man-made static" · coming in via
ary and secondary coils. This is of the power line.
help in reaching out after "DX". For
Filamelllt Chokes
reception of distant stations, the
coupling is reduced, giving extreme
Similar R.F. chokes, (but wound
selectivity the "sideband cutting" be- with heavier wire) are in the filaing of comparatively small import- ment circuits of the R.F'. and I.F.
ance wh•en considered" against the de- valves. Not shown in the schematic is
creased noise level and freedom from an adjustable trimmer wired in paralinterference. It is noteworthy that the !el with each section of the tuning
A.V.C. is taken from the first I.F. out- gang. The oscillator trimmer gives
put and after amplification is fed to a band-spread action, while the other
the second LF. so that forward-act- two trimmers enable maximum gain
ing A.V.C. is obtain'etll as well as the on sho·r t-waves, or (by staggering) a
usual backward-acting.
wide-band rec•eption from hi-fidelity
A kind of diode-biassing is used for locals.
the second detector, a 6G8G, the gain
In the plate. circuit of the 6J8G is
of which falls off at zero-bias giving an R.F. filter ·which can be tuned to
a muting effect when signals are too keep out the harmonics of a local
weak for satisfactory reception.
BCE station, which might produce a
The audio amplifier finishes up with growl or whistle in the I.F. sect.ion.
CONV. 6.78G

1st, f.l 6UTG

211d.1.F. 6U76
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FULL STORY OF 1·NVERSE FEEDBACK
CHARACTERISTICS, CIRCUITS AND DESIGN CONSIDERATIONS
Here is a helpful discussion of the principles and applications of
inverse feed-back, a subject of special interest now that home
experimenting is pretty largely confined to audio-frequency systems. While the circuits given are primarily intended to be illustrative, they are also practical, and the circuit values suggested
furnish a basis from which further work can be carried on.

I

NVERSE or negative feed-back
principles were set down quite a
few years ago, but only recently
· have modern high-gain tubes made
feed-·b ack popular in the quest for
better fidelity of reproduction, stability and noise reduction in audio circuits. In contrast to positive feedback, which produces distortion, increased gain and oscillation, inverse
feed-back offers:
(1)
(2)
(3)
( 4)

( 5)
( 6)
(7)
<8)

again amplified, but in a manner such
that the original components will be
largely cancelledL Because of this can.
celling effect on amplitude excursions
the linear respons·e band will be extend in scope. Noise, distortion and
other imperfections in the input signal will not be reduced by feed-back,
since the, corl'ective action is limited
to thos·e circuits over which the feedback is applied. However, the application of feed-back to an amplifier
Improved linearity of response. will give it much improved fidelity of
Stabilised impedances.
Reduced gain.
Improved phase shift and phase
distortion.
Reduced harmonic distortion.
Improved load capacity.
Stabilis'ed amplifi\!ation with
changes of circuit constants.
Reduced noise.

To apply inverse feed-back in th'e
general sense, a small portion of the
output of an audio amplifier is returned: to the input and added to· the signal voltage, but in phase opposition
so that degeneration rath•er than regeneration is produced. If the amplitude of this fed-back voltage approaches that of the signal input voltage, then the output waveshap'e of
the amplifier will resemble the input
waveshape more and mo·r e. Nonlinear
components appearing in the output
of the amplifier will be fed back and

:2SOV.

e+

350V.

Fig. 2 - Voltage feed-back ·i n a transformercoupled push-pull stage.
VI, V2 6L6, 6F6, etc.
C 0.5-1.0 ufd., high. quality (preferably
1000 v. rating, although 450 v. will do).
Cc 25 ufd., 50 v., electrolytic.
Re 250 ohms (Class AB 1 ) •
Rf 500,000 ohms, variable. When feed·
back is set, a fixed resisto•r of proper
value may be substituted.
25,000 ohms, 1 watt.
Rg TI Driver plate· or line to push-pull grids
<split sec.) •
T2 - ·· Push-pull plates to line or v.c. (6600
ohms p-pl.

reproduction, so that the additive action of its own faults will be minimised.
Types of Feed-Back
R+ 2.SOV.

Fig. I - A single-tube current· introUed feedback circuit.
V 6J7, 6C6, etc.
C - 0. I ufd, 450 v., paper.
Cs 0.5 ufd., 450 v., paper.
Rgl, Rg2 - 500,000 ohms, i1z watt.
Re 2000 ohms, 1 watt.
Rs 1.0 megohm, I watt.
Rp I 00,000 ohms, 1 watt.

Poge 10

Inverse foed-back may be subdivided
into two fundamental tY'pes, voltage
feed-back and current feed-back. A
combination of the two is generally
spoken of as "bridge" f eed-back. Voltage feed-back occurs when the feedback voltage is proportional to the
output voltage. This, the most frequently used type, provides a reduction in the internal resistance of the

11t
Fig. 3 - A simple voltage feed-back system
for a single·-tube outp·ut stage.
Vl 6C5, 6J5, etc.
V2 - 76, 6P5G, etc.
C 0.5-1,0 ufd., high quality (preferabl'y
1000 v. rating., although 450 v. will do).
C 1 - 0. 1 ufd., 450 v., pa.p er.
C2 '---- 25ufd., 25 v., electrolytic.
C3 - 25 ufd., SO v., electrolytic.
RI, Rg -500,000 ohms, 'hwatt.
R2 - 3000 ohms, 1 watt.
R3 5000 ohms.
Rf 500,000 ohms, variable. When feedback is set, a fixed resistor of prope1·
value may be substituted.
Rp 100,000 ohms, 1 watt.
T Plate to line.

amplifier, g1vmg an effeqt similar to
that resulting from lowering the plate
resistance of the output tubes. When
feeding a loudspeaker whose impedance varies greatly over the audio
range, an impedance-stabilising effect is observed r educing cone resonance and "hangover" effects. Current
feed-back occurs when the feed-back
voltage is proportional to the output
current. It has the effect of raising
the internal resistance of the amplifier, and is much less desirable with
a speaker load. It is of value in certain
types of "gainless" phase inve.r ters.
Bridge feed-back is s·oi:netimes us•ed
for specific overall application, but
it is not easy to proportion the
amounts of each type without the use
<Jf laboratory instruments and reference to involved maithematics.
Single-Stage Feedback
Figs. 1, 2 and 3 are examples of
single-stage feed-back. Il). Fig. 1 the
fe edback occurs across the 'Un-bypassed cathodfe resistor, Re. Th~s is an example of current feed-back; that is,
feed-back which tends to maintain
the output current conl;ltant with
variations in inherent amplification.
There is no improvement of frequency
distortion (the range of fiat frequency
response is not •extended) because the
inherent variation in amolification reresu1ts from the variati0n in load impedance with f r equency, hence the
output voltage of the amplifier varies
with frequency •e ven though the output current is constant. However, amplitude distortion is greatly reduced,
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as is the gain of the stage. This type
of feed-back circuit is not suitable for
use with an output transformer ~e
cause it t'ends to make the magnetising current sinusoidal .and tJ:iere~y
actually increases the distortion m
the output voltage. Note that the suppressor grid and the screen by-pass
condrenser, Cs .i are not returned to the
cathode, so that feed-back is not also
app,\ied to these elements.
Push- pull Circuits
Fig. 2 shows a push-pull stage in
which the feed-back is taken oJ:I ho.th
plates and returned to the grid circuit. This is an 'example of voltage
feed-baick. Resistors Rf and Rg set
the amount of feed-back used. The
co11<lensers, C, are blocking condensers of at least 0.5 ufd. and must be
of good quality. In thi.s circuit the
distortion generated by th•e tubes and
that caused by core sa~uration of
transformer T2 are reduced. The lowfrequency response is improved, but
the leakage reactance of the secondiary of T2 prevents the high frequencies from being imp_roved. Fig. 3
shows another example .o f voltage
feed-back, affecting the driver as w~l!
as the output stage. Amplitude distortion in V2 is reduced and the low
frequency response improved. The
f eed-back voltage varies with frequency in a manner such that ~re
quency rd!istortion in Vl is also 1mproved. Amplitude distortion is not reduced. In this case the feed-back resistor, Rf, must be larger in value
than Rrp and Rp must be less than
Rg.

T

llC

•

Taken from that "daddy" of all radio technical journals,
''Q.S.T.I", published by the American Relay League, this
l:lrticle by Philip C. Erhorn covers the whole subject of inverse feedback and answers all those questions which our
readers have been asking us about this vital method of
handling the diatortion which would otherwise prove a drawback to modern pentodes and beam power valves.

'
Feed-back Overr More Than One
Stage.
Figs. 4 and. 5 are examples of feedback over two stages. In Fig. 4, Rf
and Rl form , in ~ffect, a v:oltage <livid-

r,

II[

T,

]//
.,..

,,.

B+-

250V,

8+ .300V.

Fig. 5 Feed-back over two stages in a
transformer-coupled amplifier with push-pull
output stage.
Vl 6SF5, 6C5, etc.
VZ, V3 - ZA3s.
c - 0.5-1.0 ufd., high quality (preferably
1000 v., rati'ng, although 450 v., will do l.
C1 Z5 ufd., Z5 v., el'ectrolyti~.
CZ Z5 ufd., 50 v., electro)yhc.
Rl - 3000-5000 ohms, 1 watt.
RZ 750 ohms <Class ABll.
Rf 500,000 ohms, variable. When feed·
back is set, a fixed resistor of proper
value may be substituted.
Rg 10 orhms lmay be varied).
Tl Driver plata or line to grid.
TZ Single plate to push-pull, centre-tap,
1 : 1 or step-down.
T3 Push-pull plates to line, v.c. or ClassB grids, 5000 ohms p-p.

er. Re is the normal cathode bias resistor and Cc a normal ·by-pass condenser. Less degeneration takes place
in Vl than in the circuit of Fig. 1.
Fig. 4. Feed-back over tw\) stages.
Amplitude and frequency distortion
Vl ...,.- 6J7, 6C6, etc.
are reduced in both stages and the
V2 - 2A3.
circuit is quite stable. Fig. 5 shows
c - 0.5-1.0 ufd., high quality <pre~erably a diffierent method! of returning the
1000 v. rating, although 450 v., will do).
feed-back to the input circuit. Becaus'e
Cc - 25 ufd., Z5 v., electrolytic.
the winding capacity of Tl is in shunt
Cs 0.5 ufd., 450 v., paper.
with Rg and some phase shift will' be
Cl 0.1 ufd., 450 v., paper.
added by T2, the amount of feed-back
CZ Z5 ufd., 50 v., efoctrolytic.
which can be used is limited to a
Rl - 100 ohms (may be varied).
greater extent than in Fig. 4.
RZ 500,000 ohms, 'h watt.
Fig 6 shows a circuit with freedR3 1.0 megohm, 1 watt.
R4 100,000 ohms, 1 watt.
back over three stages. No blocking
R5 500,000 ohms, -} watt.
condenser is necessary since the feedR6 - 750 ohms, (Class All.
back voltage is picked off the secondRe - ZOOO ohms, 1 watt.
Rf 500,000 ohms, variable. When feed· ary of transformer T2. To obtain the
back is set, a· fixed resistor o•f proper right polarity the proper •end of the
value may be substituted.
secondary of T2 must be selected; if
T
Plate to line ( Z500 ohms).
B+ 250Y.

1

e+ 3oov.
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·o scillation . occurs, reverse the feedback and ground connections . Since
the secondary of the output transformer, T2, is also included within the
feed-back loop, both high- and lowfrequency response will be improved.:
Amplitude distortion is greatly reduced. The use of a phase inverter tube,
V2, obviates the necessity for an
interstage transformer and helps reduce inherent phase shi.ft. Resistor
Rc2 is the normal bias resistor, and
Rl and R2 are generally made •equal
in value. The large amount of current
feed-back reduces the effective gain
cf the stage to unity, or somewhat
less. The feed-back resistor, Rf, may
be variable so that control over the
amount of feed-back used can be easily
secured. If the secondary of T2 is of
voice-coil impedance, the low output
voltage may limit the amount of freedback obtainable before oscillations occur at the extremes of the frequency
range. With line1 impedances (of the
order ·o f 500 ohms) suf1:icient output
voltage should b·e available for all
purposes.
Effect of Phase Shift
The gain of the amplifier as a whole
will be re'd!Uced by feed-back, and to
realise useful output the g·a in without
feed-back must be in 'e xcess of the
desired gain. The excess" £:ain is then
put to work producing feed-back . Loss
of gain in a power amplifier where
high power output is n~<;essary may
be offset by increasing the input signal. This can be done in the low-level
speech . stages whern e·xtr:i- gain can
be realised cheaply and with low distortion.
Loss of gain is not th_e real criterion for s'etting the maximum amount
of usable fe1ed-back. Because of practical design limitations an amplifier
will pro'Ci,uce phase shift at various frequencies in varying degrees, the harmonics lagging the fundamentals. The
fact that phase shift is not lin ear as
to frequency is the cause of phase
distortion. Phase shift and phase distortion are usually considered of little
consequence when associated only
1

(Co·ntinued on next page)
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WITH
AN EYE
TO THE FUTURE
"Speed-up" in the War Effort Programme has hastened not only production but
technical research. Radio as
a whole has made tremendous strides, and Radiokes,
"The name to know in
Radio", has kept well up in
front.
Radiokes are proud that the
Army and Navy have seen
fit to make first call on their
production, thus confirming
the high repute in which
Radiokes' products have
been held by engineers and
technicians alike for the last
twenty years.
When "That Man is Dead
and Gone" Radiokes will
lead the field in production
of new and better components, serving the constructor
and manufacturer with just
the same high standard of
quality that has always
made Radiokes supreme in
radio.

RIDIOKES

FEEDBACK
(Continued)

with audio-amplifiers, but in the case
of a f'eed-back amplifier phase shjft
.and its attellidlant distortion assume
quite some importance.
The amplifier will. have an inherent
amount of phase shift which must be
added to the shift caused by the feedback network. It can be shown that
if, for some arbitrary frequency, this
combined shift equals 180 degrees,
then the gain of the amplifier must
have be'en ·reduced: by feed-back to an
extent that the. product of this gain
multiplied by· the fraction of the output voltage applied to the input circuit is less than one, or instability in
the form of oscillation will take place.
Thus the usable percentag'e of feedback is directly dependent upon the
phase shift inherent in the amplifier.
Inherent Phase Shift
The causes of inherent nhase shift
in an audio circuit ma:y he brought
out by a sp·eeific example. The total
cathode current of a tube with a bypassed cathod!e resistor is the sum
of the currents in the resistor and the
condenser. Vectorially it can be shown
that the current in the by-pass condens·er causes a phase difference between cathode current and cathode
voltage. This phase difference, which
wi.11 not be constant witµ respect to
frequency, causes a phase shift betwe'e n the signal input voltage to the
stage and the sig!11al output voltage.
The result is phase distortion of the
signal.
In a similar mann'e r the plate-circuit decoupling condenser, the output
condenser of the "B" supply, and a
screen by-pass cond·enser will cause a
phase shift to occur. "B" batteries, as
they age, wilL produce the same effect
as a condenser. Further, the interelectrode capaciti'es of a tube, particularly the output can.acity, will
cause a phase shift. Coupling condensers contribute unles~ t.heir reactance is small compared wi.th the value
of the follo·w ing grid resistor. Resonanc'e in transformer winldiings, leakage reactance and stray capacities
such as wiring capacities or the
capacity of a condenser to its own
grounded metal case, are all factors
contributing to inherent phase shift.
The d)esign of an amplifier eliminating th'<~ disadvantages of these capacities can become involved, and is not
to be taken up here. However, such
design will bear investigation by the
prospective builder who would use
large amounts of fe'ed-back.

Corrective Action
A fact which should be emphasised
is that for proper corrective action
P.O. BOX 90- BROADWAY-SYDNEY feed-back should take pJace not only
over the audible range of frequencies
but also at the harmol).ics of these

PTY. LTD.
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frequencies, many well out of the
audible range. Hence a large phase
shift at some su'Per- or sub-audibl·e
frequency can become of real conse·quence if the harmonic voltage of
some ·auld'io frequency is present in
any amount. The application of inverse reed-back will tend to reduce
phase shift and phase distortion over
a wide response band,. but a large shift
at a remote frequency w)l.ere the gain
is fairly substantial will still have a
limiting effect on the usable feedback, since the amplifier_ must not be
a!Iowed to oscillate at any frequency
audible or inaU:d[ble.
Reduction of Distortion and Noise
Because of non-linearity of tube
characteristics and associated devices,
harmonics and combination frequencies are generated within an amplifier. When the amplifier is op'e·r ated
well within its limits of power output the total distortion will be reasonably small, and ord;inarily only the
second harmonic ' will be of any importance. An amplifier on the verge
of overloading will have higher ord'e r
harmonics present, even in amounts
exceeding the second harmonic.
Inverse feed-back reduces the perc·entage ·o f all harmonics present by a
proportion effectively equal to the reduction of overall amplification. It
can be shown that, because of distortion and cross-mooiu lation of the
harmonics fed back in an amplifier
operated at its overload point this is
not strictly true, although the overload
point will be ~xtended by feed-back.
For an amplifier in its general application to use, however, the first
statement holds.
The output of an amplifier may be
increased as the square of the gain
reduction due to feed-back, for the
same percentage distorti·on allowed
without feed-back. For example, if 1
per cent distortion is, allowe.d without
feed-back and feed-back reduces th'e
gain of the amplifier thr~e times, then
the output can be increased nine times
for the same 1 p·e r cent ddstortion
with feed-back, provided the extreme
capabilities of the amplifier a1·e not
exceeded. Do not forget that any dist ortion produced in the .'e xternal circuits supplying the increased signal
voltage necessary for increased output will not be reduced by this feedback.
·
Examining a power amplifier with
intent to apply inverse f'eed-back, several interesting facts may be brought
out. The power out'Put st age itself is
the source of a large percentage· of
noise and distortion. Feed-back ov'e r
this stage alone should produce
marked improvement in the output.
However, if the feed-back loop is returned to the input of the power
stag"e, any amount of it will reduce
the gain to such an extent that the

The Australasian Radio World, September, 1943 .

-------------!
TO OBTAIN "Q.S.T."

'
1

'
'
'
'
•
t

~-

•

stages and another around the remaining stages. In a somewhat remote
case, a third loop could then be add'ed
over all of the stages.

'

Equalising

There seems to be qn impression !
that "Q.S.T." cannot be obtained.
This is not so. You can obtain a
special money order for a · subscription by application to your
Post Office.
Subscription orders
can also be placed direct with your
local bookseller or through any
branch of Gordon and Gotch .

-- -- --...... - --

..:

output of the d1'iver must be excessive
and the distortion produced therein
may offset the benefits given by fe'edback. Much more satisfactory results
will occur if foe feed-back is applied
over the driver stage as well, relying
on the speech amplifier to supply the
gain lost. Since the speech amplifier
generally has to supply voltage. output
rather than actual pow.~r output, it
may be assumed that little distortion
,arises. However, since nothing is to
be lost except gain, feed-back may
also be applied over at least three
stages of the speech amplifier. The
linear-response range will be increased and any distortion present will be
1educed. If after such application of
feed-back the output level of a microphone or pick-up head iii too low for
the gain remaining, a pentode stage
external to the feed-back loop may
be added. This should give enough
gain for the usual purpose. Where
feed-back is desirable ·ovp_-r more than
three stag•es, considerable trouble with
instability will occur. To P,'et around
this trouble the feed-back may be
split, applying one loop around two

The fiat frequency-response range
resulting from the application of inverse feed ~back may be modified to
give more pleasing response to the
ear, particularly if the _signal source
is a poorly equalised pick-up. By
suitably altering or adding to the constants of the feed-back loop itself,
feed-back may be reduced for both
high and! low frequencies with negligibi·e reaction of one on the other. The
gain at these frequencies will be increased, giving a peaked response
easily adjustable to the individual
taste. Referring ·to Fig. 6, if a condenser and an inductanc'e· of suitable
values are tied across the cathode
resistor of Vl in parallel. the condenser will by-pass - some ·of the highfrequency feeld1-back to ground, and
the choke will similarlv reduce the
low-frequency feed-back.'. This method
of equalisation has none of the distortion and loss characteristics so generally found with usual bass and treble
boosting circuits. Unless tremendous
boosting is wanted, there will still be
a small amount of feed-back present
at the boosted frequencies . .

V~L,E:ro F«t/ers
I

C

---

FL2

L33

Twiskd\a;r
or C.Oax./ine
e+
RF.

T

:111
Fig. 7 Application of negative feed-bock
to a transmitter.
Vl, C, L1 Final r.f. output stage.
V2 - 84/6Z4 (must be located near V3).
V3 - Speech amplifier stage.
Rl 10,000 ohms, 1 watt.
R7 10,000 ohms, voriobl'e to set amount
of feed-bock.
L2, L3 - 1- or 2-turn loop coupled to "cold"
end of tonk coil and to L4 with twi$ted
pair of coaxial line.
L4 Centre-topped coil broadly tuned to
carrier frequency. ·
Sw D.p.d.t. polarity reversal switch. If
"singing" occurs reverse switch.

a maximum amount of feed-back to
be used ov'er the power amplifier where
it is needed greatly at all fre.q uencies.
Jn an ideal arrangement, the gain may
be controlled by a "T" pad inserted in
the line between the ou~put transformer of the pre-amplifier and the
input transformer of the power ampliWhile feeld1-back has its best cor- fier.
rective action for amplif\ers with penNegative Feed-Back at R.F.
todes or b·eam tetrodes such as the
Although
generally only used in
6L6 in the output stage, there is no
reason why it should not be used with commercial applications, feed-back
a triode output amplifier, particu- may be applied over an entire radiolarly if Class-B triodes are used and telephone transmitter. A small pera power-type driver is required. lf centage of the carrier signal is recti•:•qualisation is wanted, in an ampli- fied and introduced into one of the
fier set-up feeding a speaker and used speech input stages. This is known
for record play-back, or for feeding as r.f. inverse fee:d;-back , and Fig. 7,
a cutter and used for instantaneous illustrates a simplified circuit suitrecording, excess gain rnight be in- able for amateur use. The rectifier
.c orporated in the pre-amplifrer. The must lYe free from hum and distorpre-amplifier is then equalised by tion, not only to produce a balanced
m~ans of a: selective feed -back as just output representative of the carrier,
pomted. out. This practice will allow
(Con~nued on next page)

F·ig 6 - A thr<>e·-stage amplifier with over-all feed-bock loop.
Vl 6J7, 6C6, etc.
V2 -6J5, 76.
V3, V4 6L6, 6F6, etc.
Cl 0.5 ufd., 450 v., paper.
CZ, C3, C4 - 0.1 ufd., 450 v., paper.
C5 25 ufd., 50 v., electrolytic.
C6, C7 8.0 ufd., 450 v., electrolytic.
R l, R2 50,000 ohms, 1 watt.
R3 1.0 megohm, 1 watt.
R4, R6, R7 100,000 o·hms, 1 watt.
R5 500,000 ohms, 1 watt.
RB - 250 ohms, Closs AB 1.
R9 25,000 ohms, 1 watt.
Rel 2000 ohms, 1 watt.
Rc2 3000 ohms, 1 watt.
Rf 500,000 ohms, variable. When feed-bock is set· a fixed
resistor of proper value may be substituted.
'
Tl Low-impedance mike, p.u. or Nne to grid.
T2 Push-pull plates to line or v.c. (660 ohms p-p).

T,

111
8+ 350 v

e+
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·FEEDBACK
(Continued)

but also becaus•e any no-ise and distortion origina•ted by the rectifier wm
have a return path to appear on the.
carrier signal. If the rectifier is balanced, the carrier frequency will be
cancelled in its output to the audio
circuits. Because of the possibility that.
large amounts of phase shift will be
present in the various stages within
this f•eed:-back loop, only quite small
amounts of feed-back may be used. To
make available somewhat large
amounts the linear resnonse band
must be widened. This may be done
easily for the audio circuits by applying separate feed-back to them. The

·p roblem of widening the r.f. stages is
much greater, but generally may be
:brought about by raisin~ the L/C
ratio of the tuned circuits. so long as
too low a value of circuit Q does not
result. It is easier to a]Jply r.f. inverse f'eed.-back to a hig-h-frequency
transmitter than a low-frequency one,
since the frequency where, a sizable
envelope phase shift occurs will be
very high and will have a more remote effect. Class-B modulators are a
considerable source of phase shift and
distortion, and usually rectified r.f.
feed-back is applied only to transmitters using grid-bias modulation. As
poirn.tedi out previously, audio feedbaok will provid'e a verv worthwhile
improvement for C1ass-B stages, and

SPECIALISATION
For 19 years, the entire l.R.C. organisation
has focused its research work, its ability and
its energy exclusively upon the design and
manufacture of fixed and variable resistors.
From this specialisation have resulted products of tested quality, a world-wide reputation for engineering achievement and o
thorough knowledge of resistance problems.

DIVERSIFICATION
This concentration of effort hos resulted in
the development of many kinds of resistors
for widely divergent applications and is constantly providing new designs for current
research prob"lems.
Metallized Controls
Insulated Metallized Resistors
High Frequency Metallized Re·
sistors (to 1 00 watts)
Ulttro-High Range Metallized
Resistors
All-:Metol Power Rheostats (25
and SO watts)
Insulated Wire Wound Resistors
(} and 1 watt)
High Voltage Metallized Re·
sistors
Metallized Suppressors
Precision Wire Wound Resistors
f;xed and Variable Power Wire
Wound Resistors

the tubes will tend to adjust themselves to the linear operating portion
of the dynamic characteristic curve regardless of ageing and· bias voltage
variations.
In a fe'ed-back amplifier the plate
supply voltage may vary over a considerable range without materially
affecting the amplification. Constants
of the circuits may
changed in
value and the tubes themselves may be
replaC'ed without serious effect on the
output, either in qualitY.. or quantity.
Voltage regulation of the power supply need not be other than ordinary,
and noise, in the form of hum from
a poorly-filtered supply feeding the
power output stage, is greatly reduced. However, it must be noted that
hum and other noises, such as microphonics, inducedi in low-level stages
will be only very slightfy reduced by
feed-back if there is any amount of
gain after the stage where thEJ noise
occurs.
All the foregoing has si;.rved to present a few interesting and vital facts
concerning the practical uses of feedback. For mathematical and: more
thorough theoretical tre atment, the
appended bibliography will serve as
an excellent guide. Several practical
articles are also included,

be
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A SIMPLE WHEATSTONE BRIDGE
Practical details for the construction of a simple
bridge for the measurement of resistance.

L

AST mon. th 'W'e discussed various
methods of resistance measurement, some based on Ohm's Law
(I equals E/R, therefore R equals
Ell), others using the balancing of
potentials in a Wheatstone network.
The latiter method is the more accurate in practice and the simple device
described here enables comparisons to
be made to within one per cent if
c·are is taken. Und.'er good conditions,
an accuracy of one part in a thousand
may be obtained. The apparatus consists of four parts :
1.-A current source.
2.-The Bridge.
3.-A Standard Res.istor.
4.-A detecting device.
If a battery is used as a source of
current, the detecting device must be
sensitive to D.C. and a galvanometer
is suggested. A good quality 0 - .1
milliameter is quite suitable.
For those people not lucky enough
to possess such an instrument, we suggest that an A.C. sourc'e be used and
that the detecting device be a pair of
earphones. A really good A.C. source
may be made from a buzzer and a
dry cell, the buzzer be.in.!?,' enclosed in
a soundproof box and preferably
shielded. Anyway we'll have more to
say on these podnts later on.
>Design of the Bridge.
'T he bridge consists of a length of
uniform resistance wire, together with
a slider or movabl1e tap. A scale divided into either 100 equal parts or
divided according to a "bl'.idge" scale,
is fasteneclJ beside the wire. The parts
of the wire on each side of the movabl1e contact, fo,rm two resistances in
the Wheatstone net. The other hvg resistances consist of the "standard resistor" and the resistance to be measured. The accuracy of the result dep'ends on the accuracy of the standard resistor. Resisfo-rs correct to

l•Sv:

li----sx.

within 2 per cent are usually obtainable at a prke only slightly more than
for an ordinary plus or minus 20 per
cent resistor. Resistors correct to one
half of one per cent are also easily
obtain'ed. Further accuracy is not
necessary for most, raidlio work and,
in any case, would be useless as the
bridge itself introduces some error.
The resistance wire must be uniform as we are going to take the ratio in the diagram) are connected to the
of its lengths as the ratio 'Of its re- current source (the dry cell or the
sistances (measuring in each case dry cell-plus-buzzer). The standard
resistor is connected between one end)
(A) and the unknown resistor which is
connected to the other end (B) . The
detecting device (galvanometer or
phones) is connected between the movable contact, which for the time being
is left off the w:ire; and the junction
•of the standard and unknown resistances. The movable contact is touched
lightly on the wire and a current is
registered by the galvanometer (or
phones). The movable contact is now
moved along the wire until finally a
position is found at which the galvanometer (or phones) does not indicate
from the movable contact) . The care- a current. (Position X in the diagram.)
ful unwinding of a 30 ohm rheostat The distances AX and BX are measor a 100 ohm wire-,wound potentio- ured and the unknown resistance is
meter will provide a good l'ength of calculated a s follows:
·
suitable wire.
Unknown equals Standard res. X
Comitruction
Having obtained the length of resistar•ce wire, the actual usable length
must be decided. This should be
either one metre (the scale is then one
metre long and is divided into cm and
millimetres) or 20 inches (the scale
is marked off in inches and tenths of
inches). The wooden base-boa1'd to
carry the wire must be about G inches
longer than the usable length, and 4
to G inches wide. It must be quite
rigid and quite dry. A coat of shellac
varnish is a help. The wire is tightly
stretched betwe1en two solder lugs
which must be spaced so that the
length of wire between the lugs is
correct. The pietC'es of wire embedd•edi
in the solder on the lug:s are not
counted in the length. At each end a
pair of flexible leads, each fitted with
a good quality alligator clip should
be soldered. The• movable contact, may
consist of a piece of brass rod', or
thick copper wire. One end is rounded
so as to form a "smooth point." To
the other end are soldered three insulated wires with alligator clips. The
scale must be close to the wire and
may be underneath it.

U singi the Brid,2'e.
The ends of the bridg_'e (A and B
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BX --7- AX, i.e., the ratio of the unknown to the standard is the same as
the ratio of BX to AX.
It is advisable to have sev,e ral standards as the nearer BX and AX are
equal, th'e more accurate is the Bridge.
If "balance" is obtained very close to
one end of the wire, then it is a sign
that the standard resistor value is far
too low or too high.
The Galvanometer.
If a galvanometer is used, it should
be "shunted" by a length of copper
wire (say a foot of 30 gauge) until
balance is nearly obtained. Otherwise
the unbalance of potentials ·will send
sufficient current through the galvanometer to ruin it. When the balance is
nearly obtained,, the "11hunt" may be
removed. A quarter-ohm filament resistor may be used as a shunt.

Phones.
Thes•e should be

standard good-

quality radio phones wound to about
2000 ohm D.C. resistance. Ear-pads of
sponge rubber are a help as they keiep
out extraneous noises including sound
from thei buzzer, besides making the
phones more comfortable to wear.
Buzzer.
If a buzzer is us•ed as a. source of
A.C. voltage, it must be in some
sound absorbing container. A good
way is t.o mount it in a close-fitting
cardboard box which is in turn mounted in a cardboard box with a layer
of cotton-wool in between; The second box is then placed in a wooden
box and the outer gap filled with sawdust. The two cardboard partitions
and th•e wood reflect back part of the
sound whilst the cotton wool and the
sawdust absorb most frequencies to
a large extent.
The buzzer (and sound-absorbing
box) can be enclosed in a metal case
which is earthed, thus he•l'Ping to
prevent. A.C. b·eing picked up directly

by the phones via induction. If there
is a direct pick-up of A.G., there is no
position on the wire for zero sound,
only a minimum position is found.
Connecting a resistor between the
contacts of the buzzer improves the
note but may tend to stop it from
working. Best results were obtained
with a special buzzer using carbon
contacts (actually a simple type of
microphone!) with a fiO ohm resistor
across the carbon contacts.
Increasing the Sensitiivity
Ir1terchanging the position of current source and detector sometimes
improves the sensitivity and allows
a sharper balance to· be obtained.
A high-pitched buzzer gives b'etter
results than a low-pitched1 one.
A large number of standards covering the range to be measured is also
very helpful: It is a good idea to
make not one, but a dozen m•easurements and take the average, thus reducing "experimental" error.

MULLARD-AUSTRALIA PTY. LTD., 69-73 Clarence Street, Sydney - - - - Phone: B 5703
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The Story Of The Electrolytic Condenser
A

large capacity, then ·one of three
things must occur: The conducting
surfaces must be large, the dielectric
must b·e thin, so that the surfaces
can be close together, or the dielectric
constant must be high. Unfortunately
there is a limit to the size of the surfaces - we can't use a room just to
hold a condenser! - most diel>ectric
constants are between 1 and 20 and if
the dielectric is too thin, voltage
breakdowns occur. In an electrolytic
condenser, high capacities are obtained
in a most ingenious way. One conducting surface (or electrode) is a piece
of aluminium foil which has its area
increased by "etching" Jine grooves
and wrinkles in it. The other surface
(or electrode) is a liquid, either a
solution of boric acid or of some
salts and presses very close to the
aluminium foil electrade. The only
thing preventing them from touching
is an •exceedingly thin film of a.luminium oxide which covers the aluminium
foil.
This aluminium oxide acts as the
dielectric. Luckily, it is quite a good
insulator - a film only a ten-thousandth of an inch thick will withstand
many volts - and besides the dielectric constant is fairly high (about 10.
'The l·i quid arid; foil are enclosed in
a container of waxed cardboard or
aluminium. The container is not an
electrode! If a cardboard container is
used then two pieces of aluminium foil
are used, but only one is' covered with
an oxide film-the other is bright and
Larg·e Capacities
clean to make contact with the liquid.
If a coridienser is to have a very
l\faking the Condenser.
When first. assembled the positive
foil has no coating of oxide. The assembled "condenser" is connected in
cliefedn'c
series with a limiting resistor to a
~ilm oiiJe). supply
of direc't current. At first a
fairly large current flows and the
liquid is electrotytically 1diecomposed,
I
the water becoming a mixture of oxyI
gen and hydrogen gases. The oxygen
unites with the positive foil to form
th'e oxide film. As the film is formed
\\
I
the current decreases until nnally
I
only a minute current can leak
; I I
through the oxide film. The film is
I
I I
now said to be "formed" and may
!I : I
have a resistance as high as ·o ne meg~I
ohm. The thickness of the film de'L· 'I
penld's on the temperature, the cur'
rent density and the composition of
th·e liquid. If a thick film is formed,
the capacity is low and vice versa.
Voltage Rating
The breakdown vottage of the condenser depends on the quality and
thickness of the oxide, film. If the oxide layer is c.o arse and granular
liquid can get between the particles
ELECTR.oLYTf< Corw,ENS!..R..
and cause a "short", or leakage. A
fine, uniform layer is the most effic-

NY co.nd'enser consists of three
parts: two condructors which are
usually of metal and an insulator called the "dielectric," between
them. When a potential difference (i.e.
a voltage) occurs between th'e two
. conductors, a certain charge of electricity is stored in the condenser. The
ratio of the charge to the voltage is
called the capacity of the condenser.
Math'ematically: Q = V X C where
Q=charge stored in coulombs,
V=voltage across condensor,
.C=capacity in farad,s.
The farad is a very large unit of
capacity and most capacities are measured in micro-farads (millionths of a
farad) or even in micro-micro farads
for very small cond·ensers.
Capacity of a Condenser
The capacity depends upon the size
(area) of the conducting surfaces, the
distance they are apart and the nature
of the dielectric between them. If both
conducting surfaces have the same
area (and they usually do), then the
capacity may be found from the rule:
C = A X K X .0976/D
where C= capacity in micro-microfarads,
A= area of one surface in sq.
centimetres.
D= distance between surfaces
in centimetres.
K= "dielectric constant," a
number depending upon the
dielectric mat'erial.

9[
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ient. It is difficult, however, to make
a thick layer of fine particles because
as soon as the thin layer is formed
the current shuts off.
Electrolytic condensers are to a
certain extent self-healing. If the
oxide film breaks down at one point, a
fairly large current fi.0 ws, producing a
new film at that plac·e. Because of this
self-healing
capacity,
electrolytic
condensers can be operated nearer to
their test voltages than paper or mica
condensers. It is safe to run the voltage across a condenser up to threequarters or seven-eighths of its 'peak'
voltag,e, e.g., a 500-volt electrolytic
condenser may be considered to have
a maximum safe working voltage of
around 400' to 440 volts.
Semi-dry electrolytic cond'Emsers,
i.e., electrolytic condensers in which
a . pair ·o f positive and negative foils
are closely wrapped and immersed in
a jelly-like "el·ectrolytic" are not
usually self-healing, because when
breakdown of the film occurs, the foils
actually touch, giving rise to a complete short.
Testing Electroly•tics for Leakage
The quality of a condens'er is be.st
found by applying a suitable voltage
across it and measuring the current
flowing. A series resistor should be in
the circuit just in case the cond'e nser
has broken do·w n - meters are ex~
pensive these ·diays. The voltage applied should be comparable with the
working voltage, or the peak voltage.
A leakag·e tester may be made from
a power transformer with the entire
high-tension secondary connected as a
half-wave winding. The rectifier may
be an 80 (yes, it's slightly overloaded
but leakage testers aren't used continually and, anyway, the current is
quite . small).
Electrolytics in Series
Where an extremely high d.c. voltage is to be smoothed/, or where utmoilt freedom from breakdowns is requil'ed, a pair of electrolytics may be
connected in series. Two 8 mfd. .525
volt condensers in series are equivalent to a 4 mfd. 750 volt condenser
(or 1050 volts if each condenser is
shunted by a .05 meg. 5. wa:tt bleeder).
This is very handy for high-po,wer
amplifiers and! transmitters where high
voltages are commonly used. (The
reduction from 1050 to 750 volts is to
allow for differences in leakage current by a statistical method).
1
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RESISTORS---RESISTANCE

R

ESIST ANGE, when used in connection with electrical circuits,
denotes the property of a material to oppose the flow of an el•ectric
current. A resistor is the name given
to the component which is specifically
designed to possess resistance. The
two terms are often misused; resistance is not a component any more
than a resistor is a property of a circuit.
We speak of an electric circuit having certain resistance-and there is
a law connecting resistance with voltage and current, known as Ohm's
Law.
The unit of resistance. is the ohm,
but when dealing with radio circuits
this is too small or too clumsy to
express resistance when hundreds of
thousands of ohms are concerned. A
grid-leak might have a vall!e of 1,000,000 ohms, which, if written in full,
would not only look terrifying to the
beginner, but it would also take up
space and time. To remedy this a
larger unit is used, namely, the megohm, which is simply another way of
writing 1,0-00,000 ohms.
Supposing a resistor has a value
of 500,000 ohms, well, this can be
expressed far more neatly and quicker as a decimal part of a megohm.
Now 500,000 ohms is exactly half of
l,00'0,000 ohms1, or 1 megohm, therefore, we simply write it as 0.5 megohm. Carrying this example further,
250,000 ohms is 0.25 megohm; 100,000
ohms is 0.1 megohm; 50,000 ohms is
0.05 megohm; and so on. Now for a
simple conversion tip. If the value in
ohms consist of six figures simply
put a: decimal point in front of it to
conv'ert it to a decimal part of a
megohm. If five: figures form the value
in ohms then put put 0.0' in front of it.
Voltage Drop
Ohm's Law will show that the resistance in a cfrcuit will produce a
voltage drop, the value of which will
depend on the current flowing and
the value of the resistance. This is important in Tadio, where high values of
resistance are often encountered. In
the majority of calculations one usually has to measure the current flowing in milliamps (mA.s ), one milliamp
representing the l,OOOth part of an
ampere-the unit of current. To calculate the voltage dropped by the resistance of the circuit, or by any resistor introduced into the circuitwhencurrent is expressed in milliamps, and the
resistance as so many thousand ohms
simply multpily the t4ousands figure
or figures of the resistance value by
the current figure. Example, a resistor of 50,000 ohms is in a circuit in
which is flowing 5 mA.s; what voltage
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will be dropped? Answer: 50X5=250
volts. This simple form of calculation
will be found useful when d·ealing
with decoupling resistors, voltage
dropping resfators in eliminators, and
so on.
Wattage
Resistors are many in various types
each of which is intended to satisfy
some particular requirement. In addition to their various forms, each r esistor has a certain wattage rating'this is specified by the manufacturer,
and should not be ignored. If a circuit calls for a l watt resistor, which,
incidentally, could be of any value as
regards its resistance, then it would
be asking for trouble to use a resistor
having a Vii watt rating, as it would
be, so· to speak, overloaded, and would
soon be destroyed.

The wattage required can be calculated quite easily if the resistance
and current are known. This is the
formula: Watts =I' X R when I represents the current in amperes and
R the resistance in ohms. If the current is in milliamps then decimals
must come· into use again, remembering that mA. is equal to 0!.001 amp'ere, i.e., one thousandth.
An alternative method is:
Milliamps2
WattsXR.
1,000,000
So you can take your choice.
It does happen that one gets hold of
a i;esistor of known resistance and
wattage rating, and wants to find out
the maximum current which can be
passed through it. In this case the
following calculation can be applied:

1 OWhatts
\1
ms.
-Practical Wireless, (Eng.)

Milliamps=l,000 X
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A TRANSITRON OSCILLATOR
When the anode voltag·e of a screen- voltage h aving ·only a negligible efgrid valve is less than that of the fect due to a balancing process.
screen, the valve may have a negati ve
Waveform is excellent, providing
mutual conductance over a certain there is not too much feedback, the
range of grid voltage. This negative
mutual corndluctanC'e is due to secon d - . - - - - - - : : - - - - - - - - - - - - - ,
ary emission and may be used as the
/Iv.
basis of an oscillator - the dyna•tron
•/
oscillator.
Unfortunately, suitable
p
valves are not obtainable for that type
of circuit, but pentode valves also
have a range of negative mutual con~·
ductance under c•el'tain conditions.
Here the negative transconductance is
due not to secondary emission, but to
L
the screen-grid (now the output elec·I
IOOv.
tradie) taking electrons from th'e cathr--t'"'fVVl""""""--......""T-+--f~.
ode-to-anode supply. If the voltages
are correctly adjusted, then the cir8
•Ol
cuit will oscillate if a tuned circuit
L Sh
-'/
is connected between the control-grid
c ·02
....
and cathode and some signal is fed
f 1580/ret-fz
250V'.
back from the screen-grid, to the control grid. Such an oscillator circuit ·
has many definite advantages,) the
most obvious. one being that only one circuit being unusually free from
untapped coil is required. The circuit harmonics.
is very stable as regards frequency,
Applications · of this "transitron"
small variations in the H.T. supply oscillator lie in superhet oscillators,
modulated ()Scillators, audio-frequency
oscillators, etc. For low frequency
work, the frequency may be controlled
by resistance-capacity networks in
place of the tuning coil and condens'e r.

J;-

A simple modulated oscillator may
be built up by using a single pentode
valve as a transitron oscillator and
supplying its anode and screen with
A.G. instead ·o f D.C., thus saving a
rectifier a nd obtaining 50-cycle modulation at the same time. If spac•e allows, we may describe such an oscillator in the future.
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THE ·SUPER SPACE - LICKER TWO
T

HE constant demand for news
since the outbreak of war has
caused many to ask for a cheap
and easily constructed short-wave receiver for speaker use, to which the
Super Space Licker Two is the
.answer. The prhnary purpose of this
receiver is to run a 6 or 8 inch magno-dlvnamic speaker on the main
shortwave stations of the world and
to bring in the local broadcast without
the expense and difficult,y of R.F.
stages or superhet construction, however, because of the flexibility of the
33 tube, with a little extra expense
of a band-spreader condenser and iso-lantite sockets it can be made into a
regular DX receiver, and it is for
this reason that the band-spreader
Cl is shown in the circuit diagram.
F·or phone work not more than a total
of 45 volts will be needed, while for
speaker work 90 to 135 volts is needed
and because of the ran,ge a table of
voltages is included.
The Circuit.
This is built round the type 33 tube
because of (a) its range as a detector - it wrn operate from 9 to 90
volts down to 15 or even 10 metres if
quality components are used in construction, and (b) the power that
may be obtaimd if so d·esired from
the audio stage. Quite contrary to
popular belief the plate drain is not
necessarily excessive, and may be
altered to suit the constructor by
variation of the screen voltag•e, owing to the internal spacing ·of the
elements. A striking example of the
extreme range of the tube was the
logging of many American arud
Hawaiian stations on phone with only
9 volts on tlre plate of the detector
running straight into the phones, the
audio
stage
being disconnected.
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W6BKY was actually verified as evideuce.
The regeneration is accomplished
as in this set's forerunner "The Space
Licker Two" by a variable condenser
of .0005 capacity and low minimum
capacity, wired across the 5 megohm
gridleak. This makes oscillation so
smooth that a much higher voltage
can be appli'eidl to the detector screen
grid without fringe howl ·o ccurring,
the result of which is tremendous gain
in the detector stage providing more
than sufficient driving power for the
audio stage. Improved selectivity is
also obtained for the s·et can be kept.
right on the verge of oscillation with·out experiencing the customary instability. Should the audio gain be
too high, howev•er, and distortion result, a resist,or about .25 megohm
wired across the transformer secondary wiil usually correct the trouble.
Construction
If plug-in coils are bought even the
newcomer to short-wave may attempt
this set, while anyone who has built
the Hiker's One and amplifier should
experience no trouble in getting th·e
maximum performance from it. At
.first sight the 5 controls will probably worry the constructor, but it
should be borne in mind that only 3,
or 2 of them if the loudspeaker is
omitted, will be in constant use, for
the aerial trimmer and potentiometer
will be set to suit each c·oil and left
untoucheidf while the stations are be-
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,ing tuned in. These extra controls
should be no more bother than the
tone control and wave-change switch
of a large receiver.
If only phone work with the low
voltage ( 45 volts) is contemplated a
1-5 audio transformer n1ay be used
with noticeable gain.
In building, all parts should first
be mounted on the metal chassis and
panel. All wiring insidle the dotted line
enclosing the grid circuit should be
kept above the chassis and kept as
short and direct as is practicable. Note
none of this wiring should be run
close against the metal chassis or
panel and if it is necessary to ·pass
any of it near a hot lead, that is,
any lead in the screen or plate circuit, it is advisable to run it at right
angles, otherwise losses may occur
or undesirable feed back take place.
All wiring should be done with fairly heavy gauge tinned copper wire,
and the earth returns hooked to a
husbar soldered in several places to
the chassis and run to the earth terminal.
Coils.
Those are wound on 11,'1-in. formers,
4 pin, of the ribbed type. All windings
are wound in the same direction.
There are two windings starting
with the reaction at the bottom of
the former, all windings are close
wound and the grid coils should be
separated by approximately 1/8-in.
gap from the reaction coils. The leads
are brought out through the hollow
brass pins of the former and anchored
with a drop of solder. Be careful to
clean any flux o.ff the pins.
The Winuing Data
Wavelength.
16.-50 metres

40-mietres up. Broadcast
S.W.G. 26 D.S.C. 26 D.S.C. 32 enam.
Grid Coil Turns
5
15
100
5
25
7
Reaction Coil Turns.
If oscillation is to·o fierce widen the
gap between the windings, if it is too
weak, lessen the gap.
Voltages.
Battery connections: For operation
with phonres.
For maximum power.
C- connect to A-, B+l 22.5 volts,
B+' 45 volts, B+' 22.5 volts,
B+4 45 volts.
For eoonomic s•peaker oneration.
C- to 10.5 volts, B+l 45 volts, B+ 2
90 volts, B+' 67.5 volts, B+4 90
volts.
C- to -18 vo-lt.s, B+l 4,5 volts or
67.5 volts, B+' 90:-112¥2 volts,
(Continued on page 26)
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NOTES FROM MY DIARY-

heard of a night. Very shortly it will
be a matter of difficulty to sort them
I am ;;ure readers will be pleas'ed to out. Indications are at present that
find we are able to give the full list even the badly behaving 19 metre
of Allied and Neutral Countries band will join in with the others and
Schedules in this issue.
give us a still further choice of findSeveral of the BBC transmitters ing entertainment. A little early to
that ar<e so far without a call sign exp·e ct consistent signals from the 16
have been included and I have given metre band, but this will come in due
. . . - until such times as the engin- course and by the time the really
eers in the British Broadcasting Cor- warm weather has reached, us we will
poratio:n are satisfied that the fre- be able to comply with the BBC requencies being used ar<e reaching the quest to us·e the 13 metre band. No
territories for which they are intend- doubt, the coils that permit of this
ed, when doubtless the powers that be are worthy of inclusion in any rewill find a suitable can sign for them. ceivers, even if only to give us those
Space dioes not permit of listing the glorious free-from-static signals for
times that all different languages are a few weeks.
used in the ... - series, but under
Diamond Jubilee
Shortwave Notes will be found some
Heard the 75th edition of "Comschedules as well as th'e times that - mand Performance" on August 9, and
America calls the various countries of the M.C. was Bing Crosby.
Europe.
Anzac Hour
Sun Interference
The U.S. Office of War Information
I did not notice any pa.rticular varia- advise Anzac Hour will be heard on
tion in signal strength or clarity dur- Sundays from 5.45 till 6 p.m. over
ing the partial eclipse of the sun, KWID, 9.57 m.c., 31.3.5m.
but I think our old Solar friend was
? ? ? KGEI ? ? ?
suffering from spots on or about
"Since I was so early done for, I
August 9, as that was one of th•e poorest -Otays for reception I remember. really wonder what I was b·egun for."
This might quite easily apply to
Sort Them Out
KGEI, who, after a brief spin on
A little while ago report•e rs were 15.33 m.c. was put back on to 11.79
moaning· about the few stations to be m.c. On Sunday 15 at 1.15 p.m. I

ALL-WAVE ALL-WORLD DX CLUB

Application for Membership
The Secretary,
All-Wave All-Warld DX Club,
243 Elizabeth Street, Sydney.
Dear Sir,
I om very interested in dxing, and om keen to join your Club .

Name
Address
(Please print
bath plainly)

My set is a ..
I enclose herewith the Life Membership fee of 2/- (Postal Notes or Money
Order), for which I will receive, post free, a Membership Certificate showing
my Official Club Number. NOTE- Club Badges ore not available.

(Signed).
(Readers wh• d• not wont to 111utilote their ..,;. . . . . write out the details required. l
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heard, "In response to requests, beginning on Sunday we will broadcast
on 11.79 m.c. from 3 till 6.45 p.m. San
Francisco time. This replaces the present 15 m.c. during th·e evening hours."
Well, sure enough, today, 16 inst.,
back they were on 11.79 m.c. I'm sorry
as it will most likeil'y mean it will be
nearly 2 p.m. before they show up
in this district .
WLWK, Cinc~nnati
Mr. Walker, of Applecross, W.A.,
tells me he h·eard WLWK called at 9
a.m. on 15.25 m.c., 16.67m. This is the
Spanish session for South America,
closing at 2.15 p.m.
Added Attractions for Australia
Continuously anxious to improve
programmes for the United Nations'
Forces, the Special Pivision of the
War Department of the U.S.A. have
made some alteration in transmissions
beamed to this country. They are:
I\ROJ, 9.89 m.c. 30.31 m.: From 9.05
till 9.30 p.m. Sundays: Great Moments in Music Wednesdays: Musica;l America. Thursdays: Minstrel
Melodies. Fridays: Bob Crosby and
Company. Saturd,ays: Bennie Go·odman's Orchestra.
KWV, l0.84 m.c. 27.68 m.: From 4.15
till 4.45 p.m. Mondays: Johnnie
.Me·rcer's Music Shop.
KROJ, 30.3lm. and KWID, 9.57 m.c.
3L35m.: From 7.30 till 8 p.m. TU'esdays: Johnnie Mercer's Music Shop.
Tete-a-tete
Had a call from Ted Whiting· and
as can be imagined, the ether was
combed and several "dioubtfuls" were
run to earth. Great afternoon andi
some fine records were entered up.
Another meeting I enjoyed was with
friend J. G. Du Faur, a Sydney man
now stationed in Melbourne. U soed to
be a great DX-er, but as he is d.oing
a very important war job, is excused
for not sending regularly as he was
wont to do, some fine lists of loggings.
Ceases Publication
Was very grieved to read that
"Gfobe Circler" was to cease publication owing to lack of support due to
the International situation. This is
unfortunate, as after 113 consecutive
issues, each and every one cramful of
great information,, it will l•eave a big
gap for those who still, through avocation or as a hobby, are still able
to "dial around."
We cannot complain of any lack of
support; as a matter of fact, sales
have never been higher, b1:1t we could
l:lio with a few more reports each
month.
Let us have these reports - you
most like~'y have tuned to the very
station we want to know about.
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Shortwave Notes and Observations
Australia
VLW-3 25.36m. good on closing at
11.45 pm; VLG-6, 19.69rn. for U.S.A.,
was better than VLR-3. 25.25m. at
·noon; in fact, equal to VLQ-3 (Gaden).
VLG-9 25.21m very good here in
broadcast to S.E. Asia at 12.15 am;
VLQ--2 41.58m. heard opening at 5.30
pm - good; VLQ now back on 7.24
m.c. 4l.44m. heard at good strength at
6.30 am (Cushen).
Oceania

signal. WNBI 11.89 m.c. good in
French at 8.42 am. WRUW, 11.73 m.c.
good solid signal at 8.45 am today
(August 16); have not heard him b·efore this week. WKLJ, 9.75 m.c. News
in English at 8 a.m., relayed by United Nations Radio at Tunis on 345 m.
KES-2, 8.9-3 fair most night with R-6
signal. WKLJ 7.56 m.c. heard in what
I think was Dutch and Belgian at 6.15
pm. KWY, 7.56 .m.c. excellent at 7
pm (Whiting).
KWID 31.35m. roars in here of an
afternoon and KROJ 30.31m is good1;
WLWO, 39.6 rn. and KWY, 39.6 m.
are both very fine (Pepin)

Do not know if they were having
crystal trouble or net, but I heard
FKSAA on approximately 6.20 m.c.
I have been hearing WLWK on
48.39m., from fi.17 pm rtill they suddenly left the air at 6.27. During th'e 19.6.7m. closing at 7.15 am (Hallett).
time I listened I did not detect any
Mexico
mention of change in frequency
L.J.K.
XEWW 9 ..50 m.c. good all morning
and audible even when closing at 4
America - U.S.A.
pm. (Walker). (Excellent afternO'on
·
At 11 am and 1 and 5 pm awc'J mid- station here.-L.J.K.).
XEQQ, 9.68 m.c. Never very strong,
night, the wave-bands on which news
..
in English is to be heard over "The but is there at 9.30 am (Walker.
XEXA, 6.17 m.c. Physical j•erks at
Voice of America" is given. Pressure
on space prevents list being given, 11 pm. Weak signal (Walker).
but it can be heard easily on WLWK
Central America
39.6 m. at 5 pm-L.J.K.
Received very fine verification card
Was surprised at fine volume of from TIPG, San Jose, Costa Rica.
KROJ, 30.31m. in Alaskan transmis- (Gillett).
sion the other afternoon; other top hole
America - S.outh
'Frisco stations were KGEI, 41.38m.
Eucador
and KES-3, 28.25m. (Gaden).
· WLWK, Cincinnati on 9.59m. is
spoilt by Delhi; KROJ, 30.31m. is very
good from as early as 1 p.m. and can
be followeu\ right through (Cushen).
Heard a call around 9.30 am something
like W004 on 28.55m. (Gillett). This
would be WOA-4, New York, on 10.51
m.c., 28.53 m. who was heard for
several weeks at that time, but seems
to be missing nows.-L.J.K.
KWID is still unsurpass•ed on 31.35
metres in the late afternoon; KWY is
R-6 at 10.30 pm; KWV splendid
around 5.30 pm and WRUW, 49.66m.
is the best signal on the 49 meitre
band except FK8AA, Noumea. KGEI,
41.38m. is R-6 as also WLWK, 39.6m
and WRUL, 38.4m is R-5 with a bad
morse on him around 5.45 pm; WRIGA
on 25.27m is very go.ad at night;
WKCS fair at 5.15 and KWID 41.49m
is R-6 in Oriental programmes at
night (Gillett) .
KGEI, 15.33 m.c. has be•en heard
consistently since it opened and from
no·on can be relied on to give a good
signal. KROJ, 9.89 m.c. excellent most
days in afternoon to Alaska. KWV excellent
throughout
transmission.
KES-3, 10.62 m.c. R-6-7, but noise
about. KRCA, 9.49 m.c. always good

HCJB, Quito, '12.45 m.c., 24.llm.,
Really delightful at present from 9
am onwards, and: on 30.12m. also surprisingly good at the same time, only
weaker (Walker).
'HCJB very good here at 1 pm on
30.12 and fair on 24.llm. They now

broadcast in 9 language's in 84 programmes weekly with over 50 speakers. I got a verification for the 9.965
outlet recently .(Cushen, N.Z.).
AFRICA
Algeria
AFHQ Algiers 8.96 m.c. 33.48 m.:
"This is The United Nations speaking
from Algiers, French North Africa,"
is often heard. This week they were
heard with news from BBC at 2 am.,
"The Voice of America" at 3 am; station signs at 3.15 am. They open again
at 6 am (Hall'ett).
Morocco
GNRI, Rabat, 8.035 m.c., 37.34m. :
Relays English edition of news from
Algiers at6 am-fair signals, easier
to follow that AFHQ.
Musical programme 6.45-7 am.
with French announcements (Hallett).
Iran
EQB, Teheran,. 6.15 m.c. 48.74m.:
Programme for American Forces in
Persian Gulf, 2.45-3.30 am. N•ews at
2.45. Heard clocking striking 9 (3.30
a.m. our time). Foreign programme
followed (Hallett).
Great Britain
Through the BBG "America calls
Europ·e " in English from 6.15 till 6.30
pm on : 49.59, 48.98, 48.43, 42.46, 41.32,
41.01, 31.88,. 31.61, 31.25, 25.58 and
24.80 metres.
"America cal1ing France" in French
10.30 till 10.45 pm, 42.13, 41.75, 31.83,
31.75, 31.25, 30.96, 25.15, 25.09, 24.80
and 16. 95 metres.
From 7.30 tlll 7.45 am on 49.92,
49.42, 48.98, 41.96, 46.75, 41.49, 31.55
metres.
{Continued on next page)

NOTICE TO DX CLUB MEMBERS
Mem.bers of the All-Wave All-World DX Club are advised that they should make
a point of replenishing their stock of stationery immediately, as all paper prices
have risen, and we expect that it will be necessary to increase prices by at
least 25%.
Already it has been found necessary to abandon the log-sheets and club stickers.
However, while stocks last, the following stationery is available at the prices
shown:·
REPORT FORMS.-Save time and make sure of supplying all the information required by using these official forms, which identify you
with an establi;;hed DX organisation.
Price
2/- for 50, post free
NOTEPAPER.-Heoded Club notepaper for members' correspondence
is also available.
Price
2/- for 50 sheets, post free
ALL-WAVE ALL-WORLD DX CLUB, 243 Eli%abeth Street, Sydney.
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iiAmerica cails Germany;; in German
from 5 till 5.15 a.m. on 49.92, 49.42,
41.96, 41.32, 31.88, 31.75, 30.53, 2.S.64,
25.15 metres.
.
. .
The above are daily transm1ss1ons.
America also, through the BBC calls
other Europ·ean countries on. certa~n
days, but space is. not available m
this issue for details. ( L.J.K.).
Georgie Henschel to:1dl us, on S;inday, August 15, GVQ IS' the catl sign
for 16.92 metres.-L.J.K.
British
Mediterranean
Station,
broadcasting to the Balkan States, is
now on the air in news and talks in
English, 1.15-1.30' am. Dial 11750 kc.
(25.53m.) (A.B.C. We·ekly).
Heard London on 2.S.64m. around
11 pm wi•th news in English, fair
signal (Gillett).
India
VUD-6, Delhi on 11.79 m.c. 25.45m.
is very god at 11. pm - i;tiarch, t~en
"This is The Umted Nations callmg
the Far East from Delhi." Then comes
the news. (Cuchen).
Vatican City
HVJ is R-8 at 6.20 a.m. in English
on 50.26m. (Gillett).
BBC now broadlcast to Japan 11.78,
15.43 and 15.38 ni.c. on Tuesdays and
Saturdays in English at 7. 30 pm and
news in Japanes·e on other days (Cushen). At conclusion of news in English (9.45 pm) on Fridays the BBC
remind listeners, among other things,
to be sure, before turning off their
radios, to tune to a Japanese, or Japanese controlled station to prevent a
possible discovery by the enemy that
the BBC programme had. been listened
to (Hallett).
Portugal
CSW-7 Lisbon, 9.735 m.c. 30.82m. is
quite good in its session from 10 till
11 a.m. (Walker).

NEW -STATIONS
Maguire of Earlwood. Heard opening at
KGEI, 'Frisco, 15.33 m.c. l 9.57m.: As it is
2 45 am with "Here is Cairo calling." News
Jong since KGEI used this frequency 1t con
i ~ English follows and at 2.55 "You are
be classed as a New Station, and although
listening to the news from Cairo." At 5.29
beamed to the Americas, it is being heard
"Here is headline news for benefit of those
at great strength from around l .l a.m. and
who missed beginning." · After a short musi the si.gnal is maintained til I they close
cal item station goes off.
at 2.45 p.m. This General Electric Station
is evidently anxious to know how they are
York, 6. 12 m.c. 49.02m.: Anbeing received, as requests on reception are WKTS, New
other 11 Voice of America 11 station heard for
made every fifteen minutes. Reports are
qu
ite
a
while·
now. Schedule appears to be
to be sent to the Fa irmount Hotel, at
4 t ill 7 om and is heard at various times
which address also is The United Network
in company with WCBX 148.62m.l.
to be found who would be pleased to know
how the programmes appeaL Do not forget,
however, the programme is intended for WKTS, New York, 7575 kc., 39.6m.: This new
one is submitted by Mr. W alker of AppleMexico, Central and South America.
cross, W.A., and he is hearing it around
10 am till midday. That is a noisy spot
KGEI, 'Frisco, 15.13 m.c., l 9.83m.: Actually
for me, but I thought I could just discern
this is not a new station, but for some
them at l 0.18 am on W ednesday, August
reason or other I have omitted to include
18. I did hear WKRX ( 30.3lm.) say at
it before. Beamed to Latin America it is
l 0. 15 that V. of A. could be heard over
on the air from 3.15 till 4.15 a.m.
WKTS in 39 metre bond.
- - Berne 7395. k.c., 40.56m.: This is a out- KWIX, 'Frisco, 9.57 m.c. 3 l .35m.: First heard
let' for the Swiss Government and is heard
at 3.49 pm on Aug ust 18. Not sure of
from 1.15 till 1.47 am. Opens in French: at
opening time., but think it may be 2 pm.
l. 15 Italian is heard and French again at
When closing at 4.45 pm says, after usual
1.20 till 1.25 when Swiss-Dutch is used.
reference to owners, etc. , 11Will be heard
From l .31 till 1.35 a dnum is beaten and
again at 8.15 am PW T I 1.15 om Sydney )
at l .35 in French comes the· announcement:
on same frequency." And it does, but is
"Ladies and gentlemen, This is Radio
bad'ly heterodyned. The cal l sign KWIX is
Suisse." At 1 .45 an Anthem and at l .47
apparently given to prevent confusion with
wave-Jen,gth i'1 Franch a nd Italian and staKWI D which, during t he afternoon session
tions goes off. Signal is R-5 but noise is
i s also transmitting on l 9.62m. and during
high.
the early morning prog ramme is on 3 l .35m.
KWIX, during the time I have listened,
- -, Cairo, 7 .50 m .c., 40m. : First report on
maintained on R-4 Q-3 signal and emthis Egyptian station comes from Stan
ployed several Eastern languages.
·

;;,.;;:;_;r;;o_;;;;;;_o;;.:;_;r::;o_;;;;;_;;;;;;_~;;;-o;;:;;_;r::;o_;;;;;_;;;;;;_~;;;-o;;:;;_;r;-._;;;_o;;;;_;r::;o_;;;;;_;;;;;;_~;;;-o;;:;;_;r:;o_;r;;;_;;;;;;_~:;o-or:

U.S.S.R.

the am and is fair only, at 10 am.

COBC, 9.37 m.c. Quite nice at 9.30
Heard Radio Centre, Moscow, on
11.83 m.c. 25.36m. at 1 am - good am; morse often offends.
(Cushen). Moscow is good here of a
COCX, 9.27 me. Very loud now, but
morning with news and talk at 7.15 almost ruined by morse 9-11 am.
on 19.7·3m. and at 9.40 pm on 31.43
COBZ, 9.03 m.c. Weak, but audible
and 28.72m. Puts in fine signal on around 9 a.m.
30.43m. from about 10 pm-L.J.K.
. COHI, 6.45 m.c. Signs in English
at 10 a.m. and on every hour gives
frequency and wave length in EngWest Indies
lish.
COCW, 6.33 m.c. Qu1t e good at 8
Om· West Australian reporter, Lindsay Walker, has been capturing the am.
WANTED TO PURCHASE
Cubans.
(Readers must rememher W.A. time
Electric gramophone turntable, either
is 2 hours behind that shown, and will
A.C. or D.C. Replies to :
account for them being· heard! at an
Cuba
H. U. FISHER
hour when it is unlikely they would
P.O. Box 116 Renma·rk, S.A.
COCH, 9.43 m.c. Has re-appeared in be audible here.-L.J.K.).

As the Ultimate factory is engaged
in vital war production, the supply
of Ultimate commercial receivers
cannot be maintained at present.

Sole Australian Concessionaires:

GEORGE BROWN & CO. PTY. LTD.
267 Clarence Street, Sydney
Victorian Distributors: J. H. MAGRATH PTY. LTD., 208 Little Lonsdale Street
Melbourne
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SERVICE: Ultimate owners are assured of continuity of service. Our
laboratory is situated at 267 Clarence Street, Sydney.
Servicing of all brands of radio sets
amplifiers, as well as Rola Speakers
is also undertaken at our laboratories.
The Australasian Radio World, Se,ptember, 1943.

Allied and Neutral Countries Short-Wave
Schedules
These schedules which have been com pi led from Iisteners' reports,
my own observations, and the acknowledged help of "Globe Circler"
and "Universalite" ore believed to be correct at time of going to
press, but are subject to change without notice. Readers will show a
grateful consideration for others if they will notify me of any alterations.
Please send reports to: L. J. Keast, 23 Honiton Ave. W.,
Carlingford. Urgent reports, 'phone Epping 2511.
Loggings are shown under "Short Wave Notes and Observations."
Symbols: N-New stations; S-Change of Schedule; F-Change of
frequency.
Mc.
M.
Time: Eastern Australian St'dard
Call Sign Location
London 21.64
13.86 9-11.15 pm
GRZ
London 21.47
13.97 8.30-1.15 am
GSH
Leopoldville 20.04
14.97 8.55-10.15 pm
OPL
L'poldville 19.20
15.63 2.45-3.30 a.m.;
4.30-4.45
am; 9.15- 9.30 pm;
Berne 18.48
16.23 Tues. & Sat. l l .45 pm- 1. l 5 am
HBH
London 18.08
16.59 2-2.15 am
GVO
London 18.02
16.64 8.45 pm-12.30 am; 2--2.45 am
GRQ
Athlone 17.84
16.82 10-11.30 pm; 3.30- 4 am;
EIRE
News 2.45 am.
New York 17.83 s 16.83
l l pm- 4.30 am
WCDA
New York 17.83
16.83 7.15-9.15 am
WCRC
16.84 3.45- 4.45 pm; 8.45 pm-l.15
London 17.81
GSV
am; l .30-3.15 am
Cincinnati
16.85 1 l pm- 2.30 am
17.80
WLWO
London 17.79
16.86 8.45- 10 pm; l .30- 2.45 am
GSG
16.87 l l pm- 2.45 am
New York 17 .78
WRCA
16.88 8.55-10. 15 pm; 4.30-6.30 am
Leopoldville 17.77
OPL
'Frisco 17.76
16.89 Not in use at present
KROJ
Boston
16.90 1-3.15 am
17.75
WRUW
London 17.73
16.92 5-7 pm; l l.30 pm-1 am
GVQ
16.93 Sots. 6.45-7.30 am
LRA-5 B'nos Aires 17.72
Brazzaville 17.71
16.94 6.30-8 am
London 17.71
16.94 6 pm-2.45 am; News 7 pm
GRA,
17.44
17.20 Mon. Wed. & Sat.: 11 pm-1
HVJ, Vatican City
am; Tues, l l pm- 1.20 am;
Fri. 11 pm-midni.ght.
3
am-7
am
5.85
18.93
New York
wcw
19.05 9.40- 11.30 pm
5.75
Ma scow
7.15-8
am.
19.28
5.58
Hicksville
WCB
19.42 5.45-7pm; 8.45- 10.30 pm
5.45
London
GRD
19.45 8-8.30 pm; 3-4 am.
5.42
- Accra, G. Coast
5.42
19.44 5.45---7 pm; 8 pm-l.15 am
London
GWE,
19.50 5.45-7 pm; 10.15 pm-1 am;
London 15.39
GRE
1.30-5 am
Frisco 15.35
19.53 Daily except Thurs. 6.30-8.15
KWU
am (Mon 7--8 am). Daily
except - Mon. & Thurs. 9.4511.30 am
8
pm-3.15
am; 3.30-4.30 am
19.54
Boston 15.35
WRUW/L
19.55 5.l5-7am
Dakar 15.34
FGA
7.30-9.45
am
19.57
WGEA Schenectady 15,33
'Frisco
15.53 N 19.57 l l am-2.45 om
KGEI
15,33
19.57 l 0.15 pm-5.3.0 am.
WGEO
Sydney 15.32
19.58 3.10-3.40 pm; 8.15-9.45 pm
VLl-3
19.60 5-7 pm; 8-10.45- pm; 11London 15.31
GSP
11 .30 pm; l l .45 pm-1 2.45
am; 2-2.30 am; 2.45-3 am
19.60 Testing Tues. and Sat. from
Berne 15.30
HER-6
6.30-8 pm.
'Frisco 15.29 s 19.62 3.30-11 am; 3-4.45 pm
KWID
9.15-10.15
pm
15.29
19.62
B'nos Aires
LRU
19.62 l. 15-2.5 pm; 3-6.15 pm;
Delhi 15.29
VUD-3
8.30-10.15 p.m.
New York 15.27 s 19.64 9 pm-6.45 am; 7-9.45 am
WCBX
London 15.26 s 19.66 4-7 pm; 8.45 pm-1.l 5 am;
GSI
l .30-6.45 am
Cincinnati
l 5.25i s 19.67 4.45-7.15 am; 7.30-9 am;
WLWK
l 0.30 pm-1 am
19.69 11.45 am-l.30 pm; (Sun. 12
VLG-6
Melbourne 15.23
noon-1.50 pm); 1.55-2.30
pm; 3.10-3.40 pm.
Moscow 15.22
19.70 7.Jc;-7.40 am; 8.48-9.30 am;
11.15-11.40 am; 1.15-1.40
pm
Boston 15.21
WBOS
19.72 10.15 pm-! am; l.15 am2.45 pm.
Chungkin,g 15.20
XGOY
19.73 8-9.30 pm. Signal erratic but

Location
Call Sign
Guatemala
TGWA

Mc.
15.17

M.
19.78

PRE-9
VLG-7

Fortaleza
Melbourne

15.16
15.16

19.78
19.79

SBT
WNBI
GSF

Stockholm
New York
London

15.15
15. 15
15.14

19.80
19.81
19.82

KGEI
HVJ

'Frisco
Vatican City

15.13 N 19.83
15. 12
19.84

Moscow

15. l l

19.85

Vatican City

15.09

19.87

London
GWC,
PSE R de Janiero

N.Y.
Malaga
Tunis
Dakar
New York
Rabat
Douala
Quito

15.06
14.93
14.47
14.45
14.40
13.34
12.96
12.83
12.70
12.45

19.91
20.07
20.73
20.75
20.83
22.48
23.13
23.38
23.61
24.l l

Brazzaville
Moscow

12.27
12.26

24.45
24.47

Reykjavik
Moscow
Moscow

12.23
12.19
12.17

24.54
24.61
24.65

Algiers

12.12

24.75

Aden
London
London

12.11
12.09
12.04

24.77
24.80
24.92

Santiaao
CEI 180
FZI
Brazzaville

11.97
11.97

25.04
25.06

HV J

woo

WKRD
CNR
FIA
HCJB

TFJ

R.

Fra~

Z·NR
GRF
GRV

ce

1

ZPAS

KROJ,
XGOY
GSO

Ankara

15.19

19.74

'Frisco
Chung king
London

15.19
15.18
15.18

19.75
19.76
19.76

7.30-9 pm; 11.30 pm-12.45
am
6.15-7.45 am; 8-9 am
Wed. only, 10-10.45 am
8.45-9 pm; 10.15-11. 15 pm;
l .30--1.45 am; 3.30--4 am.
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11.95
25.10
11.95 N 25.09

London

11.93 N 25.15

XGOY
VLG-9
CXAIO
WRCA

Chungking
Melbourne
Montevideo
N.Y.

1·1.90
11.90
11.90
11.89

25.21
25.21
25.21
25.22

VLR-3

Melbourne

11.88

25.25

Hl3-X Trujillo City
VLl-2
Sydney

11.88
11.87

25.25
25.27

WBOS

Boston

11.87

25.27

HER-5

Berne

11.86

25.28

London

11.86

25.29

WGEA Schenectady
CXA, 14
C~lonia
VLG-4
Melbourne

11.84
11.84
11.84

25.33
25.35
25.35

Perth

11.83

25.36

Moscow

11.83

25.36

N.Y.
N.Y.
London
Hermosillo
Matanzas
'Frisco

11.83
11.83
11.82
I 1.82
11.80
l l.79

25.36
25.36
25.38
25.38
25.41
25.43

GSE

VLW-3

improving

TAQ

Encarnacion
London

WCRC
WCDA
GSN
XEBR
COGF
KGEI

Time: Eastern Australian St'dard
3.45-4.55 am; (Mon. ti\.I 8.15

am)
7-11.05 am
6.30-8. l 0 am (Sun. 6.45-8
am)
1--4.15 am. News l.01 am.
10 pm-7 am.
8.45 pm-l.15 am; 3.30-3.45
am
3.15-4.15 am
Mon . l 0-1 0. l 5 am; l 0.3010.50 am; 11--1 1.20 am; Wd.
1.25-2.25 am; Fri 2-3.20 am
7.15-7.40
am;
8.48-9.30
am; ll.15-11.40 am; l.15
-1 .40 pm; 9.30- 10.20 pm
Thurs. m/n. to l am Fri.; Fri.
m/n to l am Sat.
3-7 pm
Fri. 7- 7.30 am;l0- 10.30 am
11 pm- 6 am
l l pm-Midnight
9-11 pm; 3- 7 am
No schedule
8.45 pm -2.45 am; 3-4.45 am
9.30- 1 l pm
8.45- 9.30 pm; 5.15- 5.45 am
9.45-11.45
pm;
2.30-5.30
am; 8 am-12.45 pm
4.30- 6 am.
l pm to 2 am (this is all Russian--for Home Service)
3. 15-3.30 pm
7.45-9.23 am; 10-10.50 am
6- 8 am; 2.40-3.45 pm; 4.45
- 5 pm; 7 .30-8.50 pm; 1 l
-11.15 pm; 12.30-12.45
am; l.15- 1.45 am.
2.30--4.30 am; 5-7.30 am;
7.45-8.15 am.
2. 13-3.30 am
8 pm-2.45 am
3.45- 6.45 pm; 8.45-9 pm;
10.15-11.30 pm; 11.45 pm
-2.30 am; 2.45-A.45 am;
News 4. 15 and 6 pm.
9.30pm-m/n; 2.30 am-2 pm
5-7.30 am; News 5.45 am; l
- 2 pm; 3.55-4.40 pm; 9.15
-10.30. pm; 2---3 am
8.30-10 am
7.15 pm-12.30 am; l.30am; (Eng . 11-11.30 pm)
7 pm-12.30 am; l .30-6 am;
(fog. 7.15-7.45 pm; 1111.30 pm.
Midnight-2 am.
12.15-12.45 am.
9.25 am-12.10 pm
6-10.45 pm; 3-6.45 am; 7
am-1.30 pm
11.45 am-6.15 pm (Sun. 12.50
pm-6.25 pm)
8.30 am-12.15 pm.
4.55-5.25 pm
8.15-10 pm; 3-7.15 am; 7.30
am-2 pm
lll.55-11.30 pm; 6.50-7.35
am; 11.45 am-1 pm
1-1.15 pm; 1-1.30 am; 2.30
-7 am.
10 pm-7.15 am.
7 am-2 pm
7.25 pm; 7.30-8 pm; 8.15-9.45 pm
8.30-11 .45 am; l .30-8.45 pm
(Sun. 8.45 am-8.45 pm)
8.30-9.30 pm; l 0.30-11 pm;
12.30-12.50 am.
9.30 am-2 pm.
8 pm-8.30 am
3-5.30 pm; 5-6.45 am
11-3 pm
2.30-5 am
7 am-2.45 pm
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Call S·ign

Location

WRUL
GVU
HP5G

M.

Mc.

Boston

11.79

25.45

London
Panama

11.78
11.78

25.47
25.47

Sao ,Paulo
Melbourne

11.76
11.76

GSD

London

11.75

HVJ

Moscow
Vatican City

11.75
l l.74

25.53
25.55

Havana
London
Boston
F'cisco

11 .7 3
11.73
11.73
l l .73

25.56
25.58
25.58
25.58

Asuncion

YSM, Son Salvador
VLG-3
Melbourne

l l.72
l l.72
l l.72
l l .72
l l.71
l l.71
l l.71

25.60
25.60
25 .60
25.60
25 .60
25.62
25.62

Cincinnati
M'tevideo
Motola

l l.71
l l.70
l l.70

25 .62
25.63
25.63

ZYBS
VLR-8

COCY
GVV,
WRUL,
San
KGEI
ZPA-2

-

PR'L-8

Leopoldville
R de J'niero
Lisbon

,

WLWO
CXA-19
SBP
CBYF

Geneva

Montreal
London

25.50
25.51

s

25.53

l l .70
25.63
l 1.70 N 25.64

Time: Eastern Australian St'dard

Call Sign

3.30-8 om; 8. l 5-9.25 am;
9.30 am-4 pm
3-5.30 pm
l l .15 pm- 12.30 am; 2.456 am.
7 am- noon.
6.30-10 om (Sun. 6.45 om12.45 pm)
ll.15 am-2 pm; 3-7 pm;
l .15-1.30 am; 1.30-6.45
om.
9.30-9.55 am.
Tues & Thurs. 5-5.30 pm ; Mon .
Wed. & Sat. 6-6.30 pm.;
Wed. l -1 .30 am.
l l pm-4.15 pm
5-7 pm; l .30-6.30 am
9.15 am; 2-4 pm
7 am-12.45 pm (Think has
been withdrawn).
8.30 om-12.10 pm.
8.55-10.15 pm; 4-6.30 am
5 om-l.10 pm.
10 pm-midnight
9.45-11.15 am
4-5 am
3.55--4.40 pm; 4.55-5.25 pm;
5.30-5.50 pm.
5.45-7.15 om
9-10 pm; 8 am-1 pm
1-4.15 am; 7.20-7.40 am; 11
am-noon
9.30 pm-1.30 pm
1.30-2 am. Italian: 2.15-6

HVJ

am. Various languages.

HP5A Panama City
CEl 170
Santiago
GRG
London

-,

L'poldville
Havana
Lisba"

COK
CSW6

KWV
VQ7LO
CEC
KES-3
VLN-8
WOA-4

San

F1cisco

Nairobi
Santiago
Solinas
Sydney
New York
Moscow

PSH R de Janiero
HH3W P't-au-Pr'ce
SUV
Cairo
HCJB

Brazzaville
Quito

WRX
WKRD
WKRX
KROJ,

New York
New York
New York

LSN-2
EAQ

B'nos Aires

11.70
11.70
11.68
l l.67

25.64
25.64
25.68
25.71

11 .62
11.04
10.84
10.73
10.67
10.62
10.52
10.51
10.44

25.83
27.17
27.68
27 .96
28.12
28.25
28.51
28.53
28 .72

10.22
10.13
10.05
9 .98
9958

29.35
29.62
29.84
30.06
30.12

9905
9897
9897
9.89

30.29
30.3 l
30.31
30.31

Madrid

9890
9860

30.33
30.43

Moscow

9860

30.43

L. Marques

Havana
London
Moscow
Durban
ZRO
New York
WKLJ
Heredia
Tl4NRH

9843
9833
9825
9770
9755
9750
9740

30.48
30.51
30.53
30.71
30.75
30.77
30.80

CSW-7

Lisbon

9735

30.82

CE970

V'paraiso

9730

30.82

9720
9715
9.70
9700
9690
9685

30.86
30.88
30.93
30.93
30.96
30.96

9688

30.96

CR7BE
COCM
GRH

'Frsco

Chungkin,g
XGC!>A
Lima
OAX4K
Boston
WRUW
Tananarive
FJQA
London
GRX
Guatemala
TGWA
LRA-1

B'nos Aires

XEQQ Mexico City
Perth
VLW-5
WNBI
New York
Brisbane
VLQ-3

9680
9.68
9.67
9.66

B'nos Aires

9.66

LRX
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30.99
30.99
31 .02
3 l .05
31.06

l l pm-3 om; l l. l 0 am-3 pm
l 0 pm-midnight
3-7 pm; 4.30-6.45 om
5.15-5.30 am; 2-3 pm; 6.30
-6.45 pm
2 om-2 pm (Mon. 3-9 am)
4---8.30 om; 8.45·--l 0.45 om.
4-6.30 pm .
12.45-5 am.
10-10.15 am
3-8 pm
Idle at present.
8-10 om; 6.45-8 pm .
6 pm-l .45 am (often news at
9.40 pm).
10.30-10.48 om
2.30-8.45 am; 9 am-1.30 pm
4.30-5 am; 8.45-9.30 am
4-5.20 am; 7-7.30 om
9.45-l l .45
pm ;
2.30--5.30
am; 8 om-12.45 pm; (Sunday 10 pm-7.30 am
8 om-2 pm; 2.15-7 pm .
6.45-8.30 pm; 5-7 om
8-10.45 am
1-5.45 pm; 6-ll pm;ll.15
pm-2.45 am
Noon-1 2.30 pm
4-5 am; 9.50-l l am. News
4.15 am and 10 om.
8.48-9.23 am; l 0-l l .50 om;
2-3.45 pm
3-4 om; 7 .30- l 0 om.
9.45 pm-3 pm
3-6.30 pm
10-10.30 om
Midnight-7 am
6.45-8 pm 8-1 l om.
10-11 pm (Wed. Fri. & Sun .
l .30-3.30 pm )
l l am-noon (not heard here
lately) .
9.30-l l pm; 7.30 om-2.30
pm
9 pm-l om. News midnight
8.30 om-2.20 pm.
4.45-9 am; 2--4 pm
12.30-2 om
3 .30-6. 15 pm
l l.50 am-2.45 pm (Mon. 10
am-2.45 pm).
l .30-4 am; 5.30-6.30 am; 7
am-noon
Midnight-4.45 pm.
9 pm- l .3 0 am
7.15 om-4 pm.
11.45 oni-5.15 pm. (Sun. 11
om- 5.15 om)
8.30-9; 10.°30 pm~l.lo · pm
(Sundays 3 pm) .

Location

Vatican City

Mc.

9.66

M.

Time: Eastern Australian St'dard

31.06

Tues., Thurs., and Sun. 1-2 am
2.30-4 am; Sun 7.30-8 pm;
Wed. 3.30-4. l 5 am.
10.30-11 pm; 3-4 am; 9 am
-12.30 pm.
Not in use at present.
1.45-4 pm.
2.50 om-2 pm.
11.30-2.15 am: News midni.ght
12.30, l and 2 om.
7.57-10 pm; 3.30-4.30 om;
5 am-1 pm.
7.15-8.45 am; 3.30-7 pm
1-9am
l .40-2.30 am
Not in use at present
l 1.30 pm-l om; 9 am-3 pm
5.15 pm-12.30 am.
10 pm - 4.30 om; 11 .30 am1.30 pm; Sun. l l pm-1 pm
Mon.
9 am-2 pm .
7. 15-8.45 om; 3-4.45 pm;
1-7 am; News 6.45 am, 4.15
pm, 2 and 4 am .
7.05-7.25 am; News 7.10 am
11 am -1.35 pm; 3-6 pm;
7.30-7.45 pm; 8.30-11.35
pm; 12.15-1 om; 2.30-4
am. News 1 l .45 om; 1.30, 5,
10 pm and 12.50 am
9. 15-2 pm.
9-ll pm
6.45-11.30 pm (Sun. from 7
pm)
1-1.45 am for N America (W
States)
7.15 om-2.45 pm; 3-4.45 pm
2-4.45 pm; 1. l 5 om
5-8.15 om
5.30-7.12 am; 7 40-8.45 am;
noon-l.12 pm; 1.45-2.40
pm; 6-9.30 pm; 10.30 pmmidnight
l l pm-midnight
Continuous
5.30-7 am; 6.15-7 pm; 1.30
-4.30 am
3-8 pm
l l pm-4.1 5 pm
9.40- l 0.20 pm; 12. 15-12.30
am
10-10.45 pm for N. America
<E. States) 1 l pm-midnight
for Asia (French & Thai)
7 .20-7.35 am; 1 l am-noon,
News 7 .20 and 1 l am.
9.45-1 l. l 5 am. Except Sundays
5.45-7.15 am; 7.30 om-2 pm
5.30 pm-12.30 am
10 om-1 pm; 8.20-11 pm
3-6.30 pm;
midnight-1.15
am, 4.15-7 am; 7.45-8.45
am, 9 om-12.45 pm.
8 am-l pm
l 1.58-5.45 pm
Think off the air.
5.30 pm-12.30 om; 1 .30~8.45
am
3 pm-3 am
9.50 am-l .30 pm
4-5 pm; 8.30 pm-12.45 am;
1.45-2.15 am.
9.30-10.45 pm; 5.30-7 am
l 2. 15-5.47 pm.: News· 2.15 am
3-8.15 om; l .45-.3.15 pm; 1
-l.15 am
8.45 am-3.15 pm
7-7.25 am; 2.15-2.45 pm;
3.30-4 pm
2.45-8.30 om; 5-7.45 pm
3-4.15 am.
9.30-1 l pm; 1.30-3 am; 1O
am-l pm
l l pm-3 . 15 pm
9 am-4 pm; l l pm-midnight
3-6 am
8 am-noon, 10-1 l pm; 4-4.30 am
10.45 pm-3 pm
l 0.30 pm-3.30 pm
4-8.50 om; 4.30- 4.50 pm;
9.30-11 pm
10.45 pm-2 pm
5.50-6 am
2-3.15 om; 6-9.15 am
8.15 pm-3 om

HHBM P't-ou-Pr'ce

9.65

31.06

WGEO Schenectady
WCBX
New York
COX
Havana
XGOY
Chungking

9.65
9.65
9.64
9.64

31.08
31.09
31.12
31.10

B'nos Aires

9.64

London
CXA-6 Montevideo
Addis Ababa
Sydney
VLI
XERQ Mexico City
Capetown
ZRL
HP5J Panama City

9.64
9 .62
9.62
9.61
9.61
9.60
9.60

Santiago
London

9.60
9.60

31.24
31.25

VUD-4

Athlone
Delhi

9.59
9.59

31.27
31.28

WLWO
WLWK
VLR

Melbourne

9.59
31.30
9.59 N 31.30
9.58
3 l .32

VLG

Melbourne

31.32

London

9 .58 s 31.32
9.57 N 31.35
9.57
31.35
9 .5'6
31.37

LRI

GSC
KWIX
KWID

Cincinnati
Cincinnati

'Frisco
'Frisco

Khabarovsk

OAX4T
XETT

Lima
Mexico
London

WGEA Schenectady
XEFT
Vera Cruz

Moscow

9.56
9.55
9.55

31.12

s

s

31.12
31.17
31.17
31.12
31.21
31.22
31.23

3 l .37
31.39
31.41

9.55 N 31.41
9.54
31.42
9.54
3 l .43

VLG-2

Melbourne

9.54

31.45

SBU

Stockholm

9.53

3 l .47

HER-4
Berne
WGEO Schenectady
ZRG
Joh'bur.g
COCQ
Havana
GSB
London

9.53
9.53
9.52
9.51
9.51

31.47
31.48
3 l .50
31.53
31.55

PRL-7 R de Janeiro
XEWW Mexico City
OAX5C
lea

9.50
9.50
9.50
9.49 N

31.57
31.58
31.58
31.61

New York
Moscow

9.49
9.49
9.48

31.61
31.61
31.65

CR6RA
TAP
GRU

Loanda
Ankara
London

9.47
9.46
9.45

31.69
31.70
31.75

COCH

Havana
Moscow

9.43
9.43

3 l .80
31.81

GRI
FGA

London
Dakar
Moscow

9.41
9.4 l
9.39

31.86
31.88
31.95

COBC
OAX4J

Havana .
Lima

9 .37
9.34

32.00
32.12

London
KRCA
WCBX

'Frisco

B'nos Aires

9.32

32. 19

cocx

Havana
Guayaquil
Rabat

9.27
9.19
9.08

32.26
32.64
33.03

COBZ

Havana
Kuibyshev
Algiers

9.03
8.99
8.96
8.93

LRS
HC2ET
CNIRl

AFHQ
KES-2

'Frisco

s

33 .23
33.37
33.48
33.58
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Call Sign

Location

Mc.

M.

Time: Eastern Australian St'dard

Dakar

8.83

33.95

coco

Havana
Havana
Camaguey

8.83
8.70
8.66

33.98
34.48
34.62

W004

New Yark
Kuibyshev

8.66
8.05

3-4.64
37.27

5.15-6.45 am; 5.30-5.50 pm;
10. 15-11 pm.
8.20 pm-2. 15 pm
7.30 pm-3 .30 om
2.30-3.30 am; 6.30-9 am;
11-11.30 am;
10 am-4 pm; 4.15-7 pm
1-1.30 am; 2-4.15 am; 7.15
-8.45 am
4-9.45 am; 3-6 pm
11 pm-7 am
4 .45-5.45 am; 8.45- 9.30 pm
Sundays 9-1 0 am
10 am-1.30 pm
3 .30-4.30 am ; 5.15-7.45 am
am
7. 15 am-2 pm ; 2 pm-6.30
pm
7-10 pm
4 . 15 pm
9 am-1 pm
9.30 am-1.15 om
5-6.30 pm
9 .15 am-6 pm
6.45-9.05 pm; 10.30 pm12.30 Qll)
10 am-noon
1-6.30 am; 8--9 am ; 11. 10-11 .30 am
10 am-1 pm
5-7 am; 2.15 om-5 . 15 pm
2-9.30 am; 10-11 am; 13.45 pm; 4.30-5 pm
2.15-5. 15 am
8.30-11.25 pm
10-10.45 pm
6-6.40 pm; 9.45-11 .30 pm;
12.45-12.50 am . News 10 pm
and 12.45 am
4 .30-10.30 am;
1.45-6.30
pm; (Eng . 6.1'5-6.30 pm)
1 pm-2.45 am.
4.15-5.10 pm ; 9.25-10.45
pm. News 5, 9.25 and 10 pm
6-10 am.
8.30 pm-3.05 am
5. 15-8.45 am; 1.45--4.45 pm
Not in use
5-5.55 pm; 8.30-9.20 pm
5.30--11.30 pm
7.50-9.30 am
6-9 am
10.30 am-2 pm
8 am-2 pm; midnight>--3 am

COCQ

COJK

CNRI
Rabat
FXE
Beirut
FIAIS
Douala
PSL R de Janeiro
YSD San Salvador
sux
Caira

8.03 N 37.34
8.02
37.41
8.00
37.50
7 .93
37.81
7.89
38.00
7.86
38.15
7.82

WKRD

New Yark

WKRX
WRUL
YNDG
YN LAT
WLWK
WDJ
KWY

New York
Boston
Leon
Granada
Cincinnati
New York
'Frisco

7.82
38.36
7.80 N 38.44
7.66
39. 16
7.61
39.40
7.57
39.6
39.66
7.56
7.56
39.66

38.36

WKTS

New York
Moscow

7.57 N 39.6
7.56
39.68

YN2FT
GRJ

Granada
London
Moscow

7.49
7.32
7.30

40.05
40.98
41.10

ZOY
VUD-2
VLl-9
VUM-2

Accra
Delhi
Sydney
Madras

7.29
7.29
7.28
7.26

41.13
41.15
41.21
41.32

GSU

London

7.26

41 .32

KGEI
VUB-2

'Frisco
Bombay

7.25
7.24

41.38
41.44

VLQ
KWID
GSW
VLl-4
VUC-2
VLQ-2

Brisbane

London
Sydney
Calcutta
Brisbane
Moscow
Madrid
YSY San Salvador
CM21
Havana
GRK
London
XGOY
Chungking
Moscow

7.24
41.44
7.23
41.49
7.23
41.49
7.22
41 .55
7.21
41.61
7.21 N 41.58
7.21
41.61
7.20
41.63
7.20
41.65
7. 19
41.72
7.18
41.75
41.80
7. 17
41.80

GRT
London
EAJ-9
Malaga
HC4FA Porto Viejo
Ovideo
GRM
London

7.15
7. 14
7.14
7 .13
7.12

41.96
42.00
42.02
42.05
42. 13

£A9AA
Mel ilia
GRS
London
EAJ24
Cordoba
EAJ-3
Valencia
Ponto Delgoda
EAJ47
Valladolid
WGEA Schenectady
FOS,AA
Papeete
Moscow
YNOW
Managua

7.09
7.06
7.04
7 .03
7.02
7.00
7.00
6.98
6.98
6.87

42.31
42.41
42.61
42.65
42.74
-42.82
42.86
42.95
42.98
43 .67

'Frisco

8 pm-3 am; 4 .30-7 am
5.20--6.30 am; 7 . 15-9.55 am ;
10-10.30 pm; 1--4.30 am
9 . 15 am-2 pm; 3-4.45 pm
6-9.05 am
7 am-1 pm
5-7.30 am
10.45 am-2.45 pm; 3-6.30
pm
Heard around 7 am
4-8.45 am; 11 .45 am-2 pm
6.40-8 am
6-10 am
5-6 am
6.30-7 . 15 am.
10 am--2 pm
Wed. & Sat. 1.57- 2.45 pm
2 am-9.23 am; 10-1 0.30 am
I 0 am-2.30 pm

Call Sign

Location

Mc.

M.

Time : Eastern Australien St'dard

San Pedro

6.77

44.28

YNDS

Managua

6.76

44.28

ZLT-7
TGWB

Oran
Wellington
G'temala

6.73
6.71
6.54

44.56
44.68
45.87

10-11.30 am; Mon. 8.20-9.40
am
3-6 am; 8 am-2.30 pm; 10
pm-midnight
6.30-7 am
8 pm in new• session only.
9 .30 am-3 pm

H IH

Latin-Ameri can and oth er stations se ldom, or unlikely to be heard,
have been omitted.
WKTM
SUP-2
GRN

New York
Cairo
London

6.38
6.32
6. 19

47 .01
47.47
48.43

VUD-2

Delhi

6. 19

48.47

XECC
Puebla
WGEA Schenectady
LRM
Mendoza
GRO
London
WCBX
~lew York
Noumea
FKSAA
HER-3
Berne
Bogota
HJCD
Call Sign Locat ion
Vancouver
CBRX
CS2WD
· Lisbon
EQB
Teheran

6. 19
6. 19
6. 18
6. 18
6. 17
6.16
6.16
6. 16
Mc.
6.16
6. 15
6. 15

48.47
48.47
48.51
48.54
48 .62
48.62
48.66
48.70

WBOS . . . . Boston
CXA4 Montevideo
London
HP5H Panama .city
YV3RN B'quisimeto
Chunking
XGOY
XEUZ
Mexico
WKTS
New York
GSL
London

6.14
48.86
6 . 12
48.98
6.12 N 48.98
6.12
48 .99
6.12
49.02
6.12
49.02
6.11
49.02
6. 12
49.02
6. 11
49.10

CBFW
ZNS-2
WLWO
GRR
CKFX
CFRX

6.09
6.09
6.08
6.08
6.08
6.07

SBO
VQ7LO
WCDA
GSA

Montreal
Nasau
Cincinnati
London
Vancouver

Toronto
Moscow
London
Stockholm
Nairobi
New York
London

M.

s

48.70
48.74
48.74

49.25
49.25
49.34
49.34
49.34
49.42
49.42
6.07 N 49.42
6.06
49.46
6.06
49.50
6.06
49.50
6.05
49.59

Tampico
XETW
WRUW
Boston
HP5B Panama City
Moscow
CJCX
Sydney
(Nova Scotia)
VUD-3
Delhi
GRB
London
ZRH
Joh'burg
CFCX
Montreal
HPS
Colon
ZOY
Accra

6.04
6.04
6.03
6.03

49.66
49.66
49.73
49.73

6.01
6.01
6.01
6.00
6.00
6.00
6.00

49.92
49.92
49.92
49.95
49.96
49.96
49.96

X•EBT Mexico City
WKRD New York
St. John's
VONH

6.00
5.98
5.97

50.00
50. 12
50.25

Vatican City
Khabarovsk
Moscow

5.96
5.93
5.89

50.26
50.54
50.90

HVJ

5.15-7 pm
4- 7 am
5.45-6.30 am; 9 .30 am~2 . 45
pm; 5.20-5.35 pm; 2.152.30 am; 3.30-3.45 am
9.30-10. 15 pm ; 11 pm-1.35
am; News 10 and 11.45 pm
From 2--4 pm
2 . 15-4. 10 pm
8.30 am-1 pm
5- 10.45 am; 2.40-7.45 pm
2. 15-5 pm
5.18-7 pm ; News 6. 18 pm
4-7.45 am
Around 2 pm
Time: East ern Aust ralian St'dard
1 i .30 pm--4.30 pm
5.30-8 am
2-6 am; News 2.45 and 5.15
am.
6-8 pm
Around 2 pm
6 am- noon; 1.45-6.30 pm
9 am-2 pm
Around 1.30 pm
9.35 pm-2.30 am
Around 2-3 pm
4- 7 pm
9.30 am-4.45 pm; News 11-6
am; 12.45 and 2.30 pm
9.30 pm-1 .30 om
11-11.15 pm; 3.45-4. 15 am
2. 15-5 pm
1.45-6.30 pm . News 5.30 pm
11 .30 pm-4.30 om
9 pm- 3 .30 pm
6.30- 7.30 pm
3.45 am--noon ; 1.45 -5.45 pm
Try around 7.30 am
2-5 am
9.30 am--4 pm
8.45- 10.45 am.: 1 .45-6.30 pm
News 5.30 pm
10 pm-4 pm
2.15-6 pm .
9 am-1 pm; 1.30 am-5 am
9.40-10. 19 pm
9 pm-4.30 am ; 8 am-1 pm
10.25-11.35 pm
8 .45-10.45 am; 1.45-6.30 pm
1-7 am
10 pm-1.15 pm
1O pm-4 am; 8 am-2 pm
8.30-9. 15 pm; 2 .15-5.15 am.
News 5 am.
1 am-3.30 pm
5 to 7 pm
10.30 pm-4.30 am; 7-11 .35
am; News 7.30 am
4.30-6.30 am
8 pm-midnight
8 pm-6 am

A HANDY HINT

VARIAT ION OF POWE R WI TH to produce zero grid voltage on the
positive peaks, i.•e., the signal voltage
LOAD
It frequently happ•ens when buildis 1/ y2 of the grid bias or 10 volts

ing or making adjustments to a set
In the July issue, we showed how
that a small nut or terminal drops the power output and distortion of
on to the bas•eboard in such a position triode and pentode valves varied: with
that it is not easily recovered with the load impedance. To supplement that
fingers. A pair of nail scissors of the article and to give amateur desigll'ers
thin blade type have been found most working data, we are puolishing extra
useful for this purpose, especially valve data from time to time.
those with curved blades. They are
This month we show the effect of
also useful for holding a nut in posi- load on a 6L6G valve working in ordintion while screwing it on to a ter- ary class A operation with "250 volt"
minal in an awkward place.
ratings. In the graphs, it is assumed
-Radiogram <N.Z.) _ that the signal voltage is sufficient
The Australasia•n Radio World,

Se.ptemf~er,

1943.

R.M.S.
In practice the variation of power
with load is quite important, as speaker impedances are not constant over
the entire frequency range. In the
chart itt will be noticed that the anode
voltage is specified as being slightly
lower than th~ screen voltage. This is
to allow for the voltage drop due to
the resistance ·o f the speaker transformer winding andi is quite normal.
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SPEEDY QUERY SERVICE
Conducted under the personal supervision of A. G. HULL
... Q.-What Is an electron? Is it something real or just· a theory?
A-An electron is a minute particle
having a negative electric charge and
only a very minute mass (weight). Electrons are thrown out somewhat as a gas
by red hot bodies. Their electric charge
has been accurately measured by several
different methods. They have also been
weighed. It is possible to measure the
velocity with which electrons move in
a cathode-ray tube. (A cathode ray is
a stream of electro.ns moviing at high
speed.) No one has ever seen an electron it's smaller than the wavelength
of light, but it's been weighed and measured. The oath of an electron can be
tracked through a fog of wate·r particles.
The anode current of a radio valve is,
while it is inside the valve, just a flow
of electrons. An electric current in a
wire is a flow of electrons, through the
copper particles in the wire.

•

Q.-Where can I find the valve base
connedions for an ML4 valve and what
is its equivalent.
A-Vve are publishing. two alternative socket connections which have been
used for the ML4. The connection using
the central cathode pin is the "English
Base." The ML4, made by the Marconi Osram valve people, is a 4 volt
1 amp indirectly heated small power
valve. Equivalents in the Philips and
Mui lard ranges are E409 and the 104V.
The maximum power output and maxmum safle anode voltage deoend on the
year when the valve was made. Early
valves had a maximum anode voltage of
1 80; later it was raised to 200 and finally, we believe, to 250.
-------------------------....................

WQ¥

......

UJ>i' .......-..r

SUPER SPACE LICKER
(Continued from page 19)
B+' 90 volts or higher, B+4 135
volts.
It will be necessary to use a double
pole on/off switch to prevent leakage of B+l's voltage through potentiometer to earth.

Operation
It is essential for good results on
short-wave that a good aerial and
earth system be used with a fairly
tight lead-in. The aerial should not be
loose and flapping. After s•w itching on
and adjusting the coils, the positions
that the arrow knobs on the a•erial
trimmer and po·t entiometer points to
should be marked 1, 2 and 3 so that
these controls may l:~ returned instantly to the point of max. operation
for each coil when changing bands.
-N.Z. Radiogram.
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~a~

hek

amount of even harmonic (which Is
maDnly second) is found by reading the ·
peak A.C. voltage in each direction
across the speaker with a suitable diode
voltmeter. The fraction of even harmonic is equal to the difference betwe·en
the 'readings divided by the sum. Multiply by 100 to get the percentage.

•

C.C. (Caulfield) favours the 50 type
triode and cannot understand why th•ey
are not more popular for amplifier work.
A-The 50 is an excellent triode and
h
h
is and always has been a most popular
VALVE BA5E.S.(ML4.EA-09,104'/) valve for amplifier work. It was really
the first decent output valve ever introduced for radio work, somewhere about
1927 or so, when the average set had
a power output ability of about 50 milliwatts. The 45 was introduced shortly
afterwards and proved more popular
for commercial sets, purely on account
of its lower price, and the lower cost of
the necessary power supply, filter condensers, etc.
Today the big drawback to considering
the 50 is this same problem of high
voltage. Standard power transformers
Q.-The Wonder One battery set (see seldom go beyond 385 volts, and even
Australasian Radio World, March 1940) these are hard to get. Filter condensers
ha·s been built up and works well, ex- of the ·electrolytic type are not suitable
cept that stations "run together." What
is the cure?
(OPPE.R W1RE TABLE.
A-The "Wonder One", a set giving
GAuc~. Ohm~ MOI.><. Turr.:>:J.°'
loud-speaker results with only one tube,
eu.·..-ent lr\C •
has only one tuned circuit. Consequently
.. t(s.w.G) ~e.r
~rd.
if the set is used very close to a power'1vco4-/rf (E.,,_~11..
ful broadcast station there will be an
overlapping of stations. This can be re20
•02.4 l 111>\f·
2.6
duced in a number of ways, the simplest
r!.
being to shorten the aerial or put a small
·0~9
2.:2
4
condenser (say .00005 mfd.) in series
•Ob
3
14in the lead-in. A quick way is to cut
d""P· 42
the lead-in wire about 10 feet from the
I
.
SI
2.6
·0~4 :1 a"'f'
set and join it up without removing the
insulation I. If only one station is inter.139 345 t>l(l. 62.
.ZS
fering then a tuned wave-trap can be
~o
2.41 m4.
fitted in the aerial lead. This wave-trap
consists of a coi I shunted by an adjust34
·Z62 183 MQ, 85
able condenser, and is tuned to the ~nter
fering station. Another and better soluJ.i·
·3b I 133
109
tion is to have a preselector tuning cir.5.z9 C) I MA· '2.0
36
cuit connected between the aerial and
your tuning coil. This preselector circuit
38
·049 57 ... ,.. ISi
is only for broadcast-band use and re 40
l•'!JZ.
7 36...,~ . 189
quires tuning at the same time the set
is tuned . Preselection was very popular
with T .R.F. designers just before the for high voltages than this either, making series-parallel banks necessary.
superhet made its revival.
To get the best from . the 50 it is desirable to exceed the maker's ratings a
Q.-How can you calculate the gauge bit, usually running with a h .t. supply
of wire to carry a certain current?
of 600 vo!ts, split up between plate voltA-It sounds as if you are joining the age and bias.
ranks of those who are trying to wind
Low resistance is desirable in the grid
their own chokes and power transform- circuit, together with big signal input.
ers. There's a table of gauges and cur- This tends to make resistance coupling
rent capabilities in this issue. If enough difficult, although it can be done. One
people are interested we'll qive a com- of our outstanding amplifier designs of
plete set of tables for transformer de- 1933 used a pair of 50 output valves
sign.
with resistance-coup Iing and a phasespl itter. In practice the 50 sound better
Q.-How ca·n the amount af second than could be expected from theoretical
considerations, but we have never seen
harmonics. in a speaker be measured.
A-If a pure sine wave signal is be- this fully explained. Other triodes never
ing supplied to the audio amplifier, the seem to quite equal a good pair of 50's.
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Radar is a method of transmitting ultra-highfrequency radio waves to an object which reflects
the wave back .to its source. The time required
for th~ round trip from the transmitter to the
object and back to the receiver is the measure
of the distance to the object. The direction is
established through the use of directional wave
transmission .
High transmitter power is essential in radar
for the amount of energy which is reflected is
extremely small. Plate voltages are in the order
of tens of thou~ands of volts and plate cutrents
are measured in tens of amperes. The vacuum valves
used in such equipment must be capable of operating efficien tly and dependably over long
periods under extremely heavy loads.
High voltage, high frequency, operation at
absolute peak emission ... ability to stand
momenta~y overloads of as much as 400 ... unconditional guarantee against emission failure due
to gas released internally . .. ar~ the features
which marked Eimac valves as ideal for this
important application. These are some of the
reasons why Eimac has been "Standard" in Radar
transmitters for the past number of years. Just
one more proof that Eimac valves are first in the
important new developments in electronics.

__September, 1943.
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LOOK WHAT A.R.C. HAS DONE
FOR THESE MEN
"I'm blessing the day I started learning
radio at the A.R.C. as things stand at
p1·esent, I ha'Ve earned enough to cover
all my expenditur·es; these include (1)
the Course paid for; (2) two meters value
pre-war(£26)-worth a lot more now;(3)
four radios to learn on and experiment
with, plus a fair amount of stock on hand
value roughly £15, and best of all, '1.uorth
more than all, a decent future."
H.B., Western Australia.
I am writing to let you know that I,
who took your service engineering course,
am now in camp with the 1st Coi·ps, HQ
Sigs of the 2nd A.I.F. I am in as a radio
maintenance man and instrument (radio)
mechanic. Because of the training I recei'l.•ed from you, I am able to take my place
as engineer in' a wireless station or mobile
van radio station. Because of the training I have had I am able to pass tests
set by the instructors where many fail,
and it will probably mean two or three
stripes for me as N.C.0. in charge of full
transmitting equipment.
C.T.S., Melbourne.

TRAIN AT HOME, IN CAMP,
OR AT OUR BENCHES
The Australian Radio Colle,ge

!At the e.nd o.Hh.e ~or don;; join tll~ a.rmy~of t

una trained Radio Englneer now a
ssure your future.
h!$ ..Js a .war qf:tech.n ic::ians-troined specialists,
such as""R.cidio men,' cire.nliteded ln --thousand~!P flll ,
vital positions in our armed forces. Does it not impress you, that ·t he Peace to follow will, more than ever, demand
trained specialists, particularly radio engineers?
Radio is a young industry which has shown remarkable progress in
the past few years. The future possibilities of Radio are unlimited,
they spell security for a man who is trained.
killed· -become

~

offers am-

bitious men a sound proven course in Radio

Engineering.

Sound because

it is the result

of many years ' successful operation; proven ,

because hundreds of ex-students owe their
present jobs and success to the College. Yau
can learn with equal facility in your own
home (by means of our correspondence course )
or attend night classes at the modernly~

equipped College workshops.

YOU CAN START RIGHT A WAY

COST.S LITTLE
Think of this for a few pence per day
actually less than many fellows spend on
tobacco - . you can prepare yourself for a
man-sized Job in Radio.

SEND FOR THIS BOOK
First thing to do if
you want to secure the
facts about Radio is to
send in for Coreers in

PREVIOUS KNOWLEDGE UNNECESSARY

11

Radio and Television

/1

You don't need a knowledge of Radio or Electricity. We'll' give you all you
need of both you ' ll start at the beginning, building up knowledge just as carefully and systematically as you wouid lay brick after brick, in its place when
building a wall. ~ A.R.C. Training fully' covers Radio Servicemen Licensing requirements is suitable for entry to Radio Location work and Radio Maintenance
work in the Forces.
·

a

lavishly illustrated b~ok
published by the Colle.g~
and available to approved

enquirers.

Send

in

coupon for your copy
now. It's free and post
free!
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To L. B . GRAHAM,
Principal of Australian

:
:
:
:

Dear Sir- College.
;'/] :
Please send me, without ob '. ;;,. :
tion on my Part, the free b 'fr, I
"'Careers in Radio and Televisio . :
NAME · . .. .. . . ... .. .. ..... . ... . .
ADDRESS . ..... .. .. . .... .. . . .. .

-

)

Of the many industries crying out for skilled men, none is. more important to
the Notion than Radio . We offer you the· opportunity to enter Radio either in
industry, or un the fighting fo rces.
Here are three good reasons why you will benefit if you become Radio
Trained:l . You will enter today's most progressive industry . 2. You will be
pulling your weight in the war effort.
3. You will have a splendid career ahead
of you when t he war is over.

Ra
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. .•. ... •... .. .•. . A.R.w.
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.J;, Cnr. BROADWAY & CITY ROAD,
.

¥DNEY _Phone: M 6391 _

This is Important to you!

M 6392

Send for Free Book Now!
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